Doctoral theses at NTNU, 2016:63

-

Gunnhild Aberge Vie

1
1
1
1
1
1
]
1
]
]
1

Darlings and Disability
- Perceived Health in Couples
and Disability Pension Receipt

The Nord-Trgndelag Health Study

ISBN 978-82-326-1464-6 (printed ver.)
ISBN 978-82-326-1465-3 (electronic ver.)

U= S L — O
S 2o30s5¢gp®o
a >0 0 UG o+
— '__._,_:G)UU (S}
o Zo2c s 5o
c (= o O
o T 9,20
QL guwwz o
[=a Z o0 @ T
3 5 ocs g
o - £ a -,
@ CC""OZ-‘:
C o0 prav)
0] o 055 3=
9] oo =9 8
- 22 uwe P
Zz EGJ""D' (S}
= 28 3
(]
c = >
N >
o S
o =
o~ [}
w IS
=
o
©
a
7}
[m]

“ NTNU “ NTNU

Norwegian University of Norwegian University of
Science and Technology Science and Technology

NNIN@



Gunnhild ,&berge Vie

Darlings and Disability
- Perceived Health in Couples
and Disability Pension Receipt

The Nord-Trgndelag Health Study

Thesis for the Degree of Philosophiae Doctor
Trondheim, March 2016

Norwegian University of Science and Technology
Faculty of Medicine
Department of Public Health and General Practice

@NTNU

Norwegian University of
Science and Technology



NTNU
Norwegian University of Science and Technology

Thesis for the Degree of Philosophiae Doctor

Faculty of Medicine
Department of Public Health and General Practice

© Gunnhild Aberge Vie

ISBN 978-82-326-1464-6 (printed ver.)
ISBN 978-82-326-1465-3 (electronic ver.)
ISSN 1503-8181

Doctoral theses at NTNU, 2016:63

Printed by NTNU Grafisk senter



Kjeerastar og ufgre - opplevd helse hja par og mottak av ufgrepensjon.

Helseundersgkinga i Nord-Trgndelag

I denne avhandlinga har eg sett pa samanhengar mellom opplevd helse hja gifte og
sambuande par og mottak av uferepensjon. I Noreg far nesten 10% av befolkninga i
arbeidsfor alder uferepensjon. Ektefeller si helse er ofte relativt lik, ektefeller deler dessutan
livsstil og kan koordinere avgang fra arbeidslivet. At ektefeller liknar kvarandre kan skuldast
at personar som giftar seg liknar kvarandre, at ektefeller paverkar kvarandre eller at dei deler
opplevingar og ressursar gjennom livet. Sjukerolla vert definert i sosiale samanhengar, og det
er bade medisinske og ikkje-medisinske arsaker til at nokon far uferepensjon. Helsa hja nye
mottakarar av uferepensjon kan difor endre seg over tid.

Vi tok utgangspunkt i data fra Helseunderseokinga i Nord-Trendelag (HUNT2 i 1995-
97 og HUNT3 2006-08), kopla til opplysningar om hushald, familiar, pensjonar og utdanning
fra nasjonale register. I den forste studien undersekte vi uferepensjon i par og risiko for a fa
uferepensjon dersom partneren var uferepensjonert. Vi justerte for helse, sjukdom, livsstil og
utdanning ved start av oppfelginga. Vi fann ei kraftig opphoping av uferepensjon i par, og at
risikoen for a fa uferepensjon var omtrent ein tredjedel sterre dersom partneren fekk
uforepensjon.

I den andre studien sdg vi pa risikoen for & verte ufarepensjonert eller dey, avhengig
av helse, sjukdom, livsstil og utdanning hja begge partnerane i paret. Vi samanlikna
samanhengane innanfor og mellom par. Vi fann samanhengar mellom det & ha ein partner
med dérleg helse, fysiske og psykiske symptom og lag utdanning og risiko for a fa
uferepensjon. Derimot fann vi ikkje samanhengar mellom det a ha ein partner med darleg
helse og risiko for ded, men vi fann ein samanheng mellom reyking og utdanning i paret og
ded.

I den tredje studien sdg vi pa sjelvrapportert helse, sevnvanskar og psykiske symptom
hjé dei som fekk uferepensjon pa 1990-talet og 2000-talet og ektefellene deira, avhengig av
tid for eller etter at dei fekk uferepensjon. Vi fann at sjelvopplevd helse var dérlegast i tida
rundt oppstart av uferepensjon. Helsa hja dei uferepensjonerte var relativt lik pa 2000-talet
som pa 1990-talet. Det var likevel ein topp i depresjonssymptom rundt tida for uferepensjon
pa 1990-talet, som vi ikkje fann hja dei som fekk uferepensjon pa 2000-talet. Sevnvanskar var
vanlegare pa 2000-talet enn pa 1990-talet, men samanhengen mellom tid fer eller etter

oppstart av uferepensjon og sevnvanskar var svakare pa 2000-talet. Vi fann ikkje nokon



statistisk samanheng mellom tid fer eller etter oppstart av uferepensjon og helsa eller
symptoma til partneren.

Vurdert samla tilseier funna vare at det er ei klar opphoping av uferepensjon i par.
Noko av dette kan skuldast likskap mellom dei som giftar seg. A bu saman med ein partner
med dérleg helse kan ha ein negativ innverknad pé arbeidsevna. Derimot fann vi ikkje
tilsvarande samanheng med ded. Vi kan likevel ikkje forklare den auka risikoen for a fa
uferepensjon dersom partneren ogsé far det, med at helsa vert dérlegare nér partneren fell ut
av arbeidslivet. Andre mogelege mekanismar kan vere sosial paverknad av sjukdomsatferd og
meistringsforventning.

Vidare tilseier resultata vare at helsenivéet hjé dei som vert uferepensjonert ikkje har
endra seg noko sarleg fra 1990-talet til 2000-talet. Dette indikerer ogsa at NAV vurderer
saker pa same mate. Likevel ser det ut til at stresset knytt til det & falle ut av arbeid har gétt
ned fra 1990-talet til 2000-talet. Dette kan skuldast raskare sakshandsaming og faerre stigma
knytt til arbeidsufer grunna psykisk sjukdom.

Spersmalet om paret si helse kan paverke arbeidsevne ber undersekast vidare. Nar ein
mater pasientar som er sjukemelde eller pa arbeidsavklaringspengar, kan det vere nyttig &
involvere partneren i diskusjonar rundt mogelegheiter og hindringar rundt det & komme

tilbake til arbeid.
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Summary

Background
In Norway, almost 10% of the working age population receive a disability pension. Spouses

tend to have similar health and lifestyle, and they also tend to coordinate their retirements.
Spousal similarities can be explained by similarities existing before marriage, spousal
influence and shared resources. Sickness is the social role related to disease and illness,
sickness is therefore also a social construct. There are thus both medical and non-medical
determinants of work related disability, and there might be temporal changes in the illness

experienced by people who receive a disability pension.

Aims
The aims of this thesis were to assess disability pension receipt in Norway in the context of

the married or cohabitating couple, and to consider how the health around time of receiving a

disability pension might have changed over time.

Methods
We conducted three studies based on the second and third wave of the Nord-Trendelag Health

Study (HUNT2 1995-97 and HUNT3 2006-08), linked to data on households and families,
retirements and education from national registries. In the first study, we assessed the
clustering of disability pensions received within couples, as well as the hazard of receiving a
disability pension dependent on the spouse’s disability status. We adjusted for baseline health,
diseases, illness, health-related behaviours and education. In the second study, we examined
the associations of health, disease, illness, lifestyle and education in couples with disability
pension receipt and mortality. We estimated association both within and between couples. In
the third study, we examined the self-rated health, insomnia and mental symptoms of people
who received a disability pension in the 1990s and 2000s and their spouses, depending on

time before or after receiving a disability pension.

Results
In the first paper, we identified a substantial clustering of disability pensions in couples and

an increased risk of receiving a disability pension for more than six years after the spouse’s
disability pension for both men and women. The hazard of receiving disability pensions
increased by about a third after the spouse had received a disability pension.

In the second paper, we found indication of an association between the couple’s

exposures and the individual’s risk of receiving a disability pension. This association
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appeared for poor self-rated health, illness and education, but not for somatic diseases. Such
associations could indicate influence from the burden of a partner with poor health, but also
shared confounding in the couple. We did not find corresponding association between poor
health in the couple and the individual’s mortality. There were, however, associations
between couple’s smoking and education and the individual’s mortality.

In the third paper, we found a peak in prevalence of poor self-rated health around time
of disability pension, and similar prevalence of poor self-rated health among those who
received a disability pension in the 1990s and 2000s. Symptoms of depression peaked the year
before a disability pension in the 1990s, while the prevalence was similar before and after
receiving a disability pension in the 2000s. Estimated prevalence of insomnia increased
between the 1990s and 2000s. On the other hand, the association between time before or after
receiving a disability pension and insomnia was stronger in the 1990s compared to the 2000s.
We did not find statistical evidence of associations between time before or after receiving a

disability pension and the spouse’s health and illness.

Conclusions
We found a substantial clustering of disability pensions within couples. Some of this could be

attributed to pre-existing similarities between partners. Living with an ill spouse could have a
negative impact on work related disability, but we did not find that it affected all-cause
mortality. A negative impact on the spouse’s health could still not explain the higher risk of
receiving a disability pension when the spouse after the spouse had received a disability
pension. Other contributing mechanisms could include social influence on illness behaviour
and self-efficacy.

Furthermore, our results indicate that the health and illness experienced by individuals
who received a disability pension did not change much from the 1990s to the 2000s. This
suggests that the National Labour and Welfare Administration treated requests for disability
pensions in similar manners in the two time periods. However, the stress related to the
disability process seemed to be lower in the 2000s compared to the 1990s. This could be due
to faster case handling or fewer stigmas.

Our findings of possible associations between couple’s health and individual work
related disability should be examined further. In the clinical setting, spouses could be included

in the discussions about opportunities and limitations regarding return-to-work.
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1 Introduction
The topic of my thesis is perceived health in married or cohabitating couples and disability
pensions.

Work related disability is a complex phenomenon, potentially affected by individual
health, occupational demands, available welfare schemes and public and individual attitudes
(1). Almost 10% of the Norwegian working age population receive a permanent disability
benefit (2), and there are recurrent debates about the causes of this relatively high number.
One of the ‘hot topics’ in news media discussions is the possibility of interpersonal influence
increasing the likelihood of disability pension receipt (3, 4). However, studies on disability
pension receipt within couples should also consider other possible explanations, such as pre-
existing similarities between spouses.

My research has been conducted within the field of epidemiology. I have used
quantitative methods only, studying associations between exposures and outcomes. Although
only associations can be studied in epidemiological research, research is done with an
underlying theory of cause and effect relationships (5). The terms exposure and outcomes are
used as equivalents to independent and dependent variables, irrespective of the nature of the
variables measured, as this is common terminology (6).

In my discussion of work related disability within couples, I approach theories about
health, work disability and interpersonal influence. I discuss my findings in light of some of
these theories, but I consider it to be beyond the scope of my thesis to give an exhaustive
presentation of theories related to each of these aspects of my research question.

In my thesis, I first discuss concepts of health and disability, before I consider the
Norwegian context and the context of married or cohabitating couples. In the discussion of the
Norwegian context, I give a brief description of the available benefit schemes and alternative
exit routes from the paid labour in Norway, along with a historical overview of benefit
scheme reforms over the last decades. I also comment on the frequency of disability pension
receipt in Norway. Considering the context of couples, I describe research on similarities
between spouses regarding both measures of morbidity and retirement behaviour. I
particularly emphasise research regarding potential influence between spouses. Next, I move
on to present the aims, methods and results of my research project, before I conclude by

discussing the accuracy and interpretations of my findings.






2 Background

2.1 Work related disability

2.1.1 Different concepts of health
Health is defined by the World Health Organization as a “state of complete physical, mental
and social well-being and not merely the absence of disease or infirmity” (7). While this
definition has been criticized for being overambitious, it points at health as more than the
absence of disease (8). Other definitions emphasize the capacity to overcome illness and
enhance function, adaptation and relative freedom from discomfort or the ability to fulfil roles
and tasks (9). Health and illness might thus be seen as different dimensions (9).

Three modes of poor health can be defined; disease is a pathological process, defined
by deviation from a biological norm, i/lness is the subjective experience of poor health, and
sickness 1s the social role related to the disease or illness (10). Presence of disease, illness and
sickness will thus only partially overlap (9). Although disease is often considered an objective
measure of poor health, distinctions of acknowledged medical conditions are changeable (8).
Morbidity can be used as an umbrella term to indicate either mode of poor health (11).

Similar to the three modes of poor health, three modes of poor function can be
described; impairment is the defect or abnormality at the organic level, disability is the
experienced dysfunction and handicap relates to the social role of the disabled (the person
with the impairment or disability) and the interplay with the surroundings (12, 13). Disability
might also be used as an umbrella term covering all these aspects (14), and defined as a
limitation in the ability to carry out essential activities or social roles (15). In the current
thesis, I will use the term work related disability to describe limitations in or incapacity to
perform tasks essential to normal work, due to disease, illness, impairments or disabilities, in
accordance with the social model of work related disability (1). Work related disability might
be temporary or permanent; this thesis will be restricted to discuss disability pension, granted

when permanent reductions in work ability are substantiated.

2.1.2 Determinants of work related disability
A cause can be defined as a preceding factor that was necessary for an event to occur at the
specific time when it did (6). Causality can be conceptualised through the causal pie model or
the counterfactual model (16). In the causal pie model, any event is considered to be the
consequence of a combination of causal mechanisms (16). Different causal pies can exist for

each outcome, and a cause that is common to all pies, is a necessary cause (16). According to



the counterfactual model, a cause is something that existed before the event, where, had this
cause not been present, but everything else being exactly the same, the event would not have
happened (6). Predictive factors, on the other hand, are associated with the outcome, but are
not necessarily causal agents (17). Because the true counterfactual state is hypothetical, only
associations can be observed, and researchers try to make their study groups exchangeable by
design or statistical methods (6).

Evidence suggests that work related disability is associated with a number of medical
and non-medical factors, including socio-demographic characteristics, different measures of
poor health, poor lifestyle, occupational exposures, attitudes and beliefs, organisational assets,
conditions in the local community, legislation and macroeconomic trends (5, 18).

According to a social model of work related disability, considering disability as a
social construct created in interaction between the individual and the surroundings,
determinants of work related disability can appear at the individual level, increasing
individuals’ propensity to leave the labour force (pull factors), or at the structural level,
pushing the most vulnerable workers out of the work force (push factors) (1). Decisional
theories, in which work related disability is understood as the result of a decisional process at
the individual level, and disability policy theories, studying implications of policy and welfare
regimes, complement the health related theories, in which work related disability is
considered a consequence of unhealthy conditions (5). One of the decisional theories, which
will be applied in the discussion (see chapter 6.3.1) of our findings, is the attitude, social norm

and self-efficacy model, rooted in concepts from social psychology (5, 19).

2.1.3 The interplay between health and work
While labour force participation might include several beneficial aspects, workers might also
be exposed to potentially hazardous agents or experiences. Retirement will relieve the
workers of such exposures, and longitudinal studies have suggested that retirement itself
might be beneficial to health (20). Involuntary absence from the labour force is, on the other
hand, associated with poorer mental health (21). Studies have suggested that disability
pension receipt is associated with a temporary decline in health and increase in mental health
problems (22-24). On the other hand, poor health is a prerequisite for receiving a disability
pension (25). Disability pensions among young people are often granted due to mental
diagnoses (26), and poor mental health might also be a component cause when disability
pensions is granted due to a somatic diagnose (27). Somatic disease and illness as well as

leaving paid labour might be stressors that could affect mental health (28). Altogether, the



associations between work and health are complex, and disentangling the different effects is

difficult.

2.2 The Norwegian context

2.2.1 The Norwegian labour market
Employment in Norway is high, 71% of men and 66% of women aged 15-74 were employed
in 2014. Among men and women aged 30-54, more than 80% of women and 85% of men
were employed (29). There is, however, substantial vertical and horizontal gender segregation
in the labour market; women are more often publicly employed, more often work part time,
and have lower wages than men (30, 31).

Over the past decades, unemployment levels in Norway have been relatively stable
and low compared to other OECD countries (see figure 2.1). In 2014, 3.5% of the work force
was unemployed (29). On the other hand, medical disability benefits are more common in
Norway compared to other OECD countries (32). Medical disability benefits have therefore
been suggested to substitute unemployment benefits in the Norwegian welfare system (33).

Figure 2.1 Annual unemployment rate in Norway and OECD in 2000-2014, by sex

o
=

OECD,men @ ————- OECD, women
----------- Norway, men —— - Norway, women

Source: OECD statistics (http://stats.oecd.org/)




2.2.2 Available medical benefits
All Norwegian citizens have compulsory membership in the national social insurance system
(25). The system includes several different benefit schemes related to childbirth,
unemployment, old age and work disability (25).

Sick pay is a compensation for lost income due to work disability caused by disease,
illness or injury (25). Employees receive 100% compensation from the first day of sickness
absence, restricted to a maximum duration of 248-260 days (i.e. one year) over a period of
three years. The employer covers the first 16 days of each absence, the remaining are covered
by the national insurance. Self-employed persons receive 65% compensation from day 16,
unless additionally insured (25).

After receiving sick pay for one year, work assessment allowance is available for a
maximum of four years. During this period, active treatment, participation in work related
initiatives or follow-up by the Labour and Welfare Administration after such measures are
required (25).

If the earning ability is permanently reduced by at least 50% due to disease, illness,
injury or inborn defect, the person is entitled to a disability pension (25). Social or economical
problems do not qualify anyone for a disability pension, and the applicant must have a
permanent acknowledged medical condition or illness of sufficient severity to be the main
cause of reduced earning ability (25). When a disability pension is granted, the onset of work
disability is set to the time when the earning ability was permanently reduced (25). This is an
administrative date needed to calculate the size of the benefit, and might be revised if the
degree of work disability changes (25). A disability pension compensates 66% of the normal
income (although with a maximum limit) before onset of work disability (25). The eligibility
date of a disability pension should be set to the time when the criteria were fulfilled, restricted
to a maximum of three months before the application was submitted, or to the month when
sick pay expires (34).

Special rules apply if the condition causing work disability is classified as

occupational disease or injury (25).

2.2.3 Historical revisions in benefit schemes
Medical rehabilitation benefits were previously available after one year of work disability,
when sick pay rights expired (35). In 1993, new instructions restricted the duration of the
benefit to one year, with exceptions given in regulations, stressing the causal role of medical

conditions and requiring active treatment (36). Vocational rehabilitation benefits were



introduced the same year. They covered persons whose earning ability was permanently
reduced or whose choice of work was severely restricted, due to disease, injury or defect, and

who attended or awaited participation in vocational rehabilitation initiatives.

Figure 2.2 Timeline of benefit schemes 1967-2015

1967: National Insurance Act regulated sick pay, medical rehabilitation
benefits, disability pensions and old age pensions

1988: Contractual early retirement introduced, available from age 66

1993: Vocational rehabilitation benefits introduced
Medical rehabilitation benefits max one year

1998: Contractual early retirement available from age 62

2004: Time-limited disability benefits introduced

2010: Work assessment allowance supersede time-limited disability
pensions, medical and vocational rehabilitation benefits

AN / 2011: Revision of old age pension, available from age 62

Based on information from lovdata.no, Bragstad (36) and Hippe et al (37)

Time-limited disability pensions was introduced in 2004, and granted for between one and
four years at the time (38). The medical criteria were similar for permanent and time-limited
disability pension, but time-limited disability pension should be chosen if the work ability

might later improve (36). Work assessment allowance was introduced in 2010, and replaced



medical rehabilitation benefits, vocational rehabilitation benefits and time-limited disability
pensions (39).

Disability benefits were again revised in 2015, to ease opportunities to exploit residual
capacity to work among disability benefit recipients. The new arrangement involved a change
of term, from disability pension to disability insurance (40), as well as considering the benefit

as income when calculating tax (2).

2.2.4 Other exit routes

Old age retirement

Old age pension was available from age 67 from 1973 to 2011 (35). Revision of the
retirement scheme was effectuated in January 2011, allowing for old age retirement from age
62 given sufficient previous earnings (25). Certain occupations are subject to special age

restrictions (41), and were eligible for occupational pensions.

Early retirement

Contractual early retirement was introduced in 1988 (42). After several minor revisions, age
of eligibility was set to 62 years from 1998, and partial early retirement in combination with
work was available from 1997 (37). Contractual early retirement depended on the business
being included in tariff agreements, and was available for everyone employed in public sector
and about half of those employed in private sector up to 2011 (43). After 2011, the tariff-
based pension for employees in private companies was no longer an early retirement option,

but rather a life-long supplement to the public old-age pension (43).

2.2.5 Occurrence of work related disability in Norway

By June 2015, 9.4% of the Norwegian population aged 18-67 received a disability
benefit. Prevalence is somewhat higher among women (11%) than men (8%). (44). Compared
to the Norwegian average, disability benefit receipt was slightly more common in Nord-
Trendelag County, with 14% of women and 9% of men receiving a disability benefit within
January to June 2015 (2). During the first six months of 2015, the incidence of disability
pension receipts in Norway was 6.1 per 1000 among women and 4.2 per 1000 among men (2).

Disability pension receipt is strongly associated with age, making number of recipients
sensitive to changes in population demographics (45). While the absolute number of disability
pensioners has risen over the last decade, the proportion receiving a disability benefit has
declined slightly (see figure 2.3), after reaching its highest levels in 2003/2004. On the other
hand, the age distribution has shifted (45). While the prevalence of disability pension receipt



has decreased somewhat over the last decade for those aged 55+, the prevalence has increased
from 1 to 1,5% for those younger than 30 (44). A substantial part of this rise is caused by
more disability pensions being granted to 18-19 year olds, who primarily have severe, inborn
conditions or defects like mental retardation (46). Disability pension incidence has increased
to a lesser degree among those aged 20-29 (46). Organic psychiatric diseases, schizophrenia,
autism spectrum disorders, conduct and personality disorders are the most common diagnoses,
in addition to affective disorders and anxiety among the older (46). New disability pensions
due to such diagnoses rose sharply around 1993, which might be related to the restriction in
medical rehabilitation money introduced at that time (46). Unlike older age groups, disability

pension receipt is more frequent among men than women for those younger than 30 (44).

Figure 2.3 Incidence and prevalence of disability pension receipt first six months in
2006 and 2015, by age.
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2.3 The context of married or cohabitating couples

During the last century, the conjugal relationship has been considered the core social structure
of Western cultures (47). Spouses interact closely, share household resources and face
expectations to consider themselves a social and economical unit (48). Spouses are also most
often each other’s closest confidents (49). Although the norms of a family as a legally married
couple with children has loosened over the past decades (47), the marital like relationships are
still the dominant living arrangement. According to Statistics Norway, 60% of the adult
Norwegian population was married or cohabitating in 2014 (29). Mean age at first marriage
has increased from 23.6 to 31.6 years for women and 26.2 to 34.3 years for men between
1980 and 2014, however, 41% of men and women aged 25-29 cohabitated with a partner in
2011 (29). The mean age difference between spouses has been stable over the last century,
with the man on average 3.5 years older than his wife (50). However, the distribution of age
differences has changed; larger age differences between husbands and wives are more
common, as are marriages where the women is older than her husband (50). The same trends

are seen in other European countries like the UK (51).

2.3.1 Couples and morbidity
Married people have lower morbidity and mortality than their single, divorced or widowed
counterparts (52, 53). This could be due to positive effects of living together, but could also
be a result of selection of healthier individuals into marriage (52). Furthermore, there is
evidence to suggest that poor quality of the marital relationship is associated with increased
morbidity (53-55).

In addition to the difference between married and unmarried individuals, a substantial
amount of literature shows concordance in measures of disease and illness between spouses
(56). This includes mental diseases (57) and symptoms (56), chronic somatic conditions (56)
and risk factors including physical attributes and health related behaviour (56, 58, 59).
Spouses also tend to be of similar age (60, 61) and have similar levels of education (60, 62-
64), both of which are known to be associated with morbidity and mortality (53).
Concordance between spouses might reflect individual characteristics present before the
relationship was formed, consequences of social interaction within couples, or consequences

of shared resources and life events (56).

2.3.1.1 Homogamy
Homogamy denotes the tendency of people to choose partners who resemble themselves in

one or more characteristics (60). The deviation from random mating is also referred to as

10



assortative mating, and was described more than a century ago (65). Homogamy might be the
result of individual preferences, but might also arise from a greater likelihood of encountering
potential partners within social strata (66, 67). Lower likelihood of divorce in homogenous
couples has also been hypothesised as an explanation for spouse similarity, but has received

limited support (68, 69).

2.3.1.2 Spousal influence
Two research traditions stand out in the search for health influence between spouses; the

spousal similarity literature concerns itself with convergence between spouses as well as with
pre-existing similarities, comparing the same measure in each partner, while the caregiving
literature concerns itself with how poor health in one partner might be associated with any
morbidity measure in the spouse (70). Both traditions emphasise disease, illness and health
behaviours, but I will also comment on spousal influence on sickness at the end of this
section. I will return to this topic when discussing sickness absence and disability pensions in
section 2.3.2.

Symptoms of depression in one spouse seem to be associated with a change in the
other spouse’s depression symptoms (71-73). This can be interpreted as a convergence of
emotions through interaction (74). Furthermore, successful lifestyle changes are associated
with the spouse sharing the healthier lifestyle (75, 76). Spouses might impose social control of
each other’s health related behaviour (77), they might offer social support and one spouse’s
health behaviour will often impose cues that might affect the other spouse’s behaviour (76).

Much of the earlier literature on spousal similarities has had poor ability to distinguish
between homogamy and convergence due to data limitations, such as cross-sectional data
(70). Studies have taken similarities between engaged couples (60) or lack of association
between marriage duration and similarity (68) as indication of homogamy as the main source
of similarity. More recent contributions have suggested a combination of homogamy and
convergence during early stages of a relationship for mental symptoms (72, 73) (78) and
lifestyle (79).

The other main topic of studies on spousal influence is related to caregiving. Providing
assistance for an ill spouse can have a number of consequences, including financial, social,
emotional and psychological consequences (80). Caregiving can constitute a chronic stressor,
affecting health through stress hormones, immunological responses and changed health habits
(81). The impact of caregiving will be modified by the presence of other stressors, coping

strategies and social resources (82). Negative consequences appear when expectations exceed
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the available resources (82). Caregiver burden refers to the negative effects of caregiving
experienced by caregivers (83); however, the concept is not well defined and has been
operationalised in several ways (82).

Caregivers experience more stress, more depression and less well-being than non-
caregivers (84, 85). Caregiver burden has been found to be associated with cardiovascular
disease (86-88) and mortality (89). However, caregiving might include positive experiences as
well, but this has received less attention (90). Furthermore, spousal caregiving is accompanied
by spousal illness, which might be the main stressor. Some studies have suggested that
providing care might even reduce mortality (91), whereas spousal illness (91, 92) and
bereavement (93) might increase mortality. However, apparent benefits of caregiving might
stem from a healthy worker effect (91), and residual confounding might be a problem when
considering consequences of spousal illness (93).

Women are, to a larger extent than men, expected to take on the role of caregivers, but
this difference might be less pronounced among spousal caregivers than other informal
caregivers (94, 95). Female caregivers have been suggested to experience more stressors
related to caregiving, and therefore experience more caregiver burden and more depression
than male caregivers (94).

By definition, sickness has a social dimension (10), which suggests a potential for
social influence. Spouses can exert social control, provide social support, develop shared
norms and reinforce social roles, thereby affecting each other’s illness behaviour (96). Several
of these mechanisms might contribute to explain the higher health care utilisation found
among men living with a partner compared to single men (97). Pain behaviour, expressed pain
and functional disability has also been found to be associated with characteristics of the

spouses’ responses (55).

2.3.1.3 Shared resources and life events
It has been hypothesised that spouses will have similar health trajectories because they share

resources and life events (98). For instance, the association between education and health and
illness might be better understood by considering education as an attribute of the couple than
of the individual (99). Education and other measures of socioeconomic status might affect
morbidity and mortality through modifying experienced stressors, availability of resources
and association with health habits (53). Such mechanisms are likely to be more or less shared

within households (59, 98).
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2.3.2 Couples and retirement
Retirement decisions have received more attention in labour economics than in medical
research. Assuming that different household members will allocate their resources to
maximise the benefit of the household (100), it is possible to hypothesise a joint utility
function that integrates the couple’s consumption and each spouse’s income and leisure (101).
Such joint utility functions have been commonly used in studies of spouses’ labour supply
(101). The retirement of one spouse might increase the value of continued work for the spouse
due to financial security or health insurance availability, but might also increase the value of
leisure time as leisure time is often shared in couples (101, 102).

Spouses tend to coordinate their retirements (103), about a third of couples have been
found to retire within one year from the spouse’s retirement date (102). However, while this is
well described for voluntary retirement, associations of retirement due to ill health might
differ (104). Differences in welfare systems are likely to affect the consequences of spousal
morbidity (105). While husband’s morbidity in America might make women increase their
paid work (104), the Norwegian welfare system would buffer financial consequences of one
spouse’s morbidity, and we could thus expect a negative impact of spouse’s morbidity on
work participation (106). Norwegian spouses have also been found to coordinate their work
exits; however, due to limited number of events, researchers did not differentiate between
disability pensions and old age pension (106).

Spouses might influence each other’s work related ability through several
mechanisms; affecting disease, illness and experienced disability and affecting attitudes and
social norms. Although there is evidence of substantial similarities in spouse’s attitudes (107,
108), there is little evidence of convergence of attitudes within couples (107-110).

Several studies have also found caregiving to be associated with less labour force
participation (95, 111) or fewer hours of work (112). Most of these studies have been limited
by a cross-sectional design, but results from longitudinal studies support the conclusions for
women (113) and co-resident caregivers (114).

A Swedish registry-based study found spouse’s retirement to be associated with
duration of sickness absence (101). The increase was larger for women than for men, and for
spousal disability pension compared to spousal old age pension. An increased risk of
disability pension receipt after spouse’s retirement has also been found for both men and
women (115). Interestingly, another study using the same study cohort during the same
period, but with slight differences in covariates, sample and design, reached the opposite

conclusion; that spouse’s retirement was associated with decreased risk of disability pension

13



receipt (116). In addition, husband’s eligibility to contractual early retirement has been
associated with an increased risk of subsequent disability pension receipt for the wife, but not
for the husband (117). However, while the lack of association for men might be a matter of
statistical power in this study (117), a Swedish study found no change in husbands’ retirement
after early retirement was made readily available for local government employees (118).
Other studies have also indicated gender differences in the consequences of spousal
retirement on risk of disability, however, results are conflicting regarding which gender is

more affected by spouse’s retirement (101, 117, 119, 120).
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3 Aims

The overall aim of this thesis was to asess disability pension receipt in Norway in the context

of the married or cohabitating couple, and to consider how the health around time of receiving

a disability pension might have changed over time. Homogamy might contribute to

associations between spouses’ disability pension receipts, and insufficient adjustment for

measures of health and illness is a limitation of previous research.

We defined the following secondary objectives:

To assess clustering of disability pensions within couples while accounting for pre-
existing similarities in partner’s education, health and lifestyle. (Paper I)

To assess the risk of receiving a disability pension dependent on the disability
retirement of the spouse, and to consider whether the association also depends on time
since partner’s disability pension receipt. (Paper I)

To assess whether morbidity, lifestyle and education of hoth partners in a couple is
associated with disability pension receipt of each individual partner. Associations with
mortality are also considered, to complement disability pension receipt with an
outcome that is a clearly defined measure of poor health. (Paper II)

To assess the health and illness before, during and after receiving a disability pension
for persons who received their disability pension during the 1990s compared to
persons who received their disability pension during the 2000s. (Paper III)

To assess whether there is an association between time since disability pension receipt

and spouses’ health and illness in the 1990s and the 2000s. (Paper III)

15



16



4 Methods

4.1 Study designs

The first two papers presented in this thesis are cohort studies, in which the study cohort was
derived from participants in the HUNT2 Study (1995-97). The study cohort was followed
until retirement, emigration or death, or until end of follow-up in December 2007, which ever
came first. For the third paper, outcomes were defined based on cross-sectional information
reported at HUNT2 and HUNT3 (2006-08), while exposure data were collected from national
registries, both prospectively and retrospectively relative to the time of participation in the
HUNT Study. This design can be considered cross-sectional. However, cross-sectional studies
ordinarily measure exposure and outcome at the same time, and can thus not assess the
temporal relationship between them (121). Measuring disability pension status over time

allowed for an extended examination of temporal associations.

Figure 4.1 Overview of data sources and follow-up time in Paper I-111

Statistics Norway: pensions, migration, deaths 1992-2013

Education and Education and
| family data 95-97 I—family data 95-97
HUNT 2 HUNT 3
1995-97 2006-08
Health, Health,
lifestyle, lifestyle,
marital marital
status status
Paper I and 11
Paper II1 Paper I11
N —— N ———

4.2 The HUNT Study

The Nord-Trendelag Health Study (HUNT) is a population-based cross-sectional health study,
which has been conducted three times; the HUNT1 in 1984-86, the HUNT?2 in 1995-97 and
the HUNT3 in 2006-08 (122). At each of these occasions, all inhabitants of Nord-Trendelag
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County aged 20 years or older were invited to participate, including those who turned 20
during the year in which the health study was conducted in their municipality (123).
Invitations were mailed together with a questionnaire (Q1), which was returned when
attending a physical examination. At both HUNT2 and HUNTS3, blood samples were drawn.
A second questionnaire (Q2) was handed out at the examination, and returned by mail (122).

Nord-Trendelag County is located in mid-Norway and consisted of 24 municipalities
until 2012, when two municipalities merged (124). There were 127 000 inhabitants in Nord-
Trendelag in 1995, slightly increasing to 129 000 in 2007 and 135 000 in 2014 (29), about
97% of which were Caucasians (123).

Compared to the average for Norway, the population of Nord-Trendelag County has
slightly lower education. In 2011, 47% of the population in Nord-Trendelag County had
secondary education and 24% tertiary education, compared to 41% and 30%, respectively, in
Norway (29). In 2014, 6.8% of the employed in Nord-Trendelag worked in primary
industries, mainly agriculture, compared to 2.4% in Norway (29). Secondary industries
employed 22% (29). Primary and secondary industries predominantly employed men, while
women most often worked in health- and social services (29).

Out of 93,898 invited inhabitants, 65,237 (70%) participated in HUNT2, whereas
50,807 (54%) out of 93,860 participated in HUNT3 (122). Participation was in both cases
highest among age-groups 50 to 80 (122). The main reason for non-participation in the HUNT
Study was lack of time (123, 125). Compared to participants, non-participants in HUNT3 had
lower socioeconomic status, higher mortality, more chronic somatic diseases like diabetes and
cardiovascular disease, but less complaints like musculoskeletal pain and heartburn (125).
Non-responders in HUNT2 have been less thoroughly examined, but non-responders were
more often current smokers and less often reported coughing (126).

For the studies presented in this thesis, questionnaire data on health and life style and

also biometric measures were collected from HUNT (127).

4.3 Statistics Norway

Statistics Norway manages individual level data from several administrative registries, and
provides data for research (128, 129). Each Norwegian citizen has a unique 11 digit
identification number (130), which allows for merging of data from different sources. The

data were handed to the researchers in a de-identified format.
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The present research project received updated data files from Statistics Norway in
2014. Follow-up was extended from 2007 to 2013. Statistics Norway provided information
about all participants in HUNT.

4.3.1 FD-Trygd

FD-Trygd (Forlepsdatabasen Trygd) is a database containing information about social
security events as well as employment and demographic information from 1992 onwards
(131). Social security data originate from the Norwegian Labour and Welfare Administration,
which superseded the National Insurance Administration the Employment directorate in 2006
(132).

For Papers I and II, family data were extracted from FD-trygd. In the ealier updates of
FD-trygd, everyone living at the same address, being related as spouses, cohabitants, children
or parents, was given the same serial number. A household could only contain one couple and
at most two generations. The database also contained information on marital status, number of

children under 18 and total number of people living in the household.

4.3.2 National Education Database

The National Education Database is an event database containing information about
educational enrolment, graduation and highest level of education for individuals from 1970
onwards. Education is coded based on the Norwegian Standard Classification of Education.

Information is registered annually by October 1% (133).

4.3.3 Family data

The population database contains demographic information, including information about
families (134). Cohabitating couples are identified by Statistics Norway based on information
about age, sex, marital status, address of residence, parenthood of children and self-reported
information from the population census in 2001. Details of the procedures can be found in the
documentation report (135). Married couples have been possible to identify from 1975,
whereas cohabitants who had children together were included from 1985, and all cohabitating

couples were registered from 2005 (136).

4.4 Study samples

Papers I and II are cohort studies where cohorts were derived from participants in HUNT?2.
The study cohort for Paper I consists of couples who are either registered as legally married or
who reported to live with a spouse or cohabitant in HUNT2. In case of discrepancies between
registered marital status and self-reported information, we emphasised the self-reported
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information. Participants were only included in the study cohort if both partners participated
in HUNT?2, and neither of them were retired at the time of participation. When defining
probable couples, a maximum age difference of 16 years was allowed for cohabitants, in order
to avoid falsely linking parents and children as couples. Married couples with an age

difference of more than 16 years were also manually checked in registries.

Figure 4.2 Flow chart showing the differences in study samples between Papers I
and Paper 11

Individual participants in HUNT2
n=65,600

Individuals living in couples, HUNT2
n=37,868

Study sample paper II (mortality)

Individuals not retired before HUNT2 e et

n=27,724 g L
Individuals not retired before start of Study sample paper |
follow-up
n=26,041
Study sample paper 11
(disability pensions)

The study cohort for Paper II was similarly defined from couples who participated in HUNT?2.
However, participants were included in analyses of work disability regardless of their
partner’s retirement status (see figure 4.2).

Paper III included four different subsamples: participants who received a disability
pension within five years before or after time of participation in HUNT2 and HUNTS3,
respectively, and participating partners of these disability pensioners. Although the time spans
for potential selection into the HUNT2 and HUNT3 study samples overlapped in 2001 to

2003, there was no overlap between the study samples.
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4.5 Study variables

4.5.1 Work disability and censoring variables
Work disability was defined as receipt of either permanent or time-limited disability pension.
An overview of different dates available from Statistics Norway can be found in table 4.1.
Start date was considered as the time of receiving a disability pension in all papers. Impact
time and onset of work disability was available for disability pensions first received before
2009, but registries are not complete. Onset of work disability is defined retrospectively when
a disability pension is granted. The onset of work disability is thus only available in the
registry after the start date, and was therefore not used as primary outcome. Date of onset of
work disability is needed to calculate the size of the benefit.

Participants were censored at receiving an old age pension or at the age of 67. Anyone
receiving contractual pension of more than 50% was also censored. Although emigration is
potentially reversible, participants were censored at first date of emigration, as they were at

death.
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Table 4.1 Key variables available from Statistics Norway

Scheme Variable Definition Available Precision
Disability Start date When a person first enter the 1992-2013 Monthly
pension scheme
Onset of work  First date of work disability, 1959-2008* Monthly
disability usually first day of sickness
absence
Impact time When criteria for a disability 1963-2008* Monthly
pension were considered
fulfilled. Max 3 months prior to
application, set to end of sick
pay if applicable
Time-limited Start date When a person first enter the 2004-2010 Monthly
disability scheme
pension Onset of work  First date of work disability, 1976-2008*%* Monthly
disability usually first day of sickness
absence
Old age Start date When a person first enter the 1992-2008 Monthly
pension scheme
Impact time Impact time 1966-2008* Monthly
Contractual Start date When a person first enter the 1992-2010 Monthly
pensions scheme
Percentage/ Percentage of contractual 1992-2010 Monthly
date retirement and date of
registration
Demographics  Death Date of death 1967-2012 Date
Emigration Date of emigration 1967-2012 Date

* The database only contains information about benefits if ongoing by January 1992 or later.

** The database contains information about benefits received in 2004-2010

4.5.2 Health and life-style variables
Self-rated health was measured by the question “How is your health at the moment”, with
four response categories. For analyses in Paper I, categories fair and poor were merged. For

analyses in Paper II and III, responses were dichotomized to very good/good vs fair/poor.

Somatic disease
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Study participants indicated whether they had a history of asthma, angina, heart attack, stroke,
diabetes, hypothyroidism, hyperthyroidism, goitre, epileptics, cancer, femoral colli fractures,
osteoporosis, rheumatoid arthritis or spondyloarthritis. The question regarding the three latter
conditions specifically required diagnoses by a doctor. They were also asked about asthma
medication, thyroxin or Neo-Mercazol use, surgery of the thyroid gland or radioiodine
therapy, all of which were considered indication of somatic disease. Participants also
indicated whether they had ever experienced trauma necessitating hospital admission or
femoral neck fracture, and whether they had other long-term diseases.

For Paper I, baseline health was a covariate in the adjustment model. To utilise as
much of the available health information as possible, we counted the number of different
conditions indicated by the participant (asthma, cardiovascular disease, diabetes, thyroid
disease, osteoporosis, rheumatological conditions, epileptics, cancer or other diseases). For
Paper 11, somatic diseases were used as exposure variables; we therefore kept cardiovascular

disease, diabetes and cancer as separate variables.

Physical handicap

Participants were asked if they had “any long-term illness or injury of a physical or
psychological nature that impairs your functioning in your everyday life”, with subordinate
questions regarding motor impairment, vision impairment and hearing impairment, each

indicated as slight, moderate or severe.

Somatic symptoms

Musculoskeletal pain was assessed by the questions “During the last year, have you had pain
and/or stiffness in your muscles and limbs that has lasted for at least 3 consecutive months?”
and “Have you had discomfort (pain, aching) in your muscles/limbs in the last month?”".
Participants who answered yes at either question were asked to indicate location of the pain.
Those who reported pain or indicated location of pain despite missing on the introduction
question, and those who indicated to be diagnosed with fibromyalgia (fibrositis or chronic
pain syndrome), were considered to have musculoskeletal pain.

Participants were asked about presence of nausea, heartburn or acid regurgitation,
diarrhoea and constipation, each to be indicated as “not bothered at all”, “somewhat
bothered” or “bothered a lot”. Indicating one or more of these was considered as having
gastrointestinal complaints.

Headache was assessed by the question “Have you had headaches in the last 12
months”, and both migraine and other types of headache were included.
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Cardiorespiratory symptoms included questions “Do you cough daily during periods
of the year?” and “Have you had attacks of wheezing or breathlessness during the last 12
months?” as well as indicating presence of palpitations and dyspnoea in the last 12 months.

In HUNT2, sleep problems were assessed by the questions “Have you had difficulty
falling asleep in the last month?”, and “During the last month, have you woken too early and
not been able to get back to sleep?”. Each question was answered as “Almost every night”,
“Often”, “Sometimes” and “Never”, and the former two were considered to indicate sleep
problems. In HUNTS3, the question was phrased “How often in the last 3 months have you:
Woken too early and couldn’t get back to sleep?”” and “Had difficulty falling asleep at night?”’
with response categories “Never/rarely”, “Sometimes” and “Several times a week”. Only
“several times a week” was considered as sleep problems.

For Paper I, we counted the number of organ systems from which the participant

reported to have symptoms.

Symptoms of anxiety and depression

Participants completed a Norwegian translation of the Hospital Anxiety and Depression Scale
(HADS). HADS is a 14 item Likert scale, with seven items regarding anxiety symptoms and
seven items regarding depression symptoms during the last week. It was originally developed
as a screening tool for patients admitted to somatic hospital departments, and therefore
excluded somatic symptoms and symptoms related to severe psychopathology (137). The
validity in general populations is also good (137). Each item is scored 0-3, and the sum of
each subscale can range from 0-21. In Paper I, the subscale sums were included as continuous
variables, whereas in Paper II and I1I, a subscale score of 8 or more was chosen as cut-off to
identify probable cases (caseness). This cut-off provides sensitivity and specificity of about
0.8 (137). It is thus a good measure of symptom severity, but does not provide a clinical
diagnose. If one or two items were missing response, scores were extrapolated by multiplying
the existing scores by 7/5 or 7/6, respectively. In HUNT2, the item “have you felt tense or

‘wound up’” was located under another question, asking about symptoms the last two weeks.

Life-style
Smoking was assessed by questions “Do you smoke?” and “If you previously smoked, how
long has it been since you stopped?” Those who reported to never have smoked daily were

categorised as never smokers, those who reported to smoke cigarettes, cigars or pipe daily
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were categorised as current smokers and those who reported any number of years since
quitting were categorized as previous smokers, unless they had also reported to smoke daily.

Participants in HUNT were asked about the monthly frequency of alcohol intake.

There were two questions about the frequency of leisure time physical activity, one
regarding light activity with no sweat or breathlessness and one regarding vigorous activity
provoking sweating or breathlessness. Each question had four answer categories; 0, <1, 1-2 or
>3 hours per week. For Paper I, we constructed a three-level measure of physical activity;
those who exercised vigorously one hour or more each week, those who exercised lightly one
hour or more or vigorously less than one hour a week, and those who exercised less. For
Paper 11, leisure time physical activity was dichotomised. Those who exercised less than 1
hour per week were categorised as inactive, whether those who exercised at least one hour,
either vigorously or lightly were categorised as active.

Treatment with antihypertensive medication was indicated as never, former or current.

Biological measures

Three consecutive recordings of blood pressure were made at the clinical examination, each in
a sitting position according to standardized methods, and registered to the nearest 2 mm Hg
(127). The average of the last two measurements was used in this thesis. Resting heart rate
was recorded along with each blood pressure measurement, and the lowest reading was used
in analyses. Height and weight was measured with the participants in light clothing without
shoes, and rounded to the nearest cm/half kg. Body mass index was calculated as kg/m?. Non-
fasting blood samples were drawn, and the time since last meal was recorded. Blood samples
were analysed with the Hitachi 911 autoanalyser. Serum glucose, serum cholesterol,

triglycerides and high density lipoprotein cholesterol was measured in fresh serum (127).

4.5.3 Education

For papers I and 111, education was categorized as primary (mandatory education or less),
secondary education (intermediate) or tertiary (education at university or college level)
according to the Norwegian Standard Classification of Education (138). For Paper II,

education was treated as a continuous variable, measured by years of education.

4.6 Statistical analyses
All statistical analyses were performed using Stata statistical software package, version 11-13
(www.stata.com). Papers I and II included survival time data. In Paper I we applied two

different approaches; Cox proportional hazards regression and discrete time multilevel
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logistic regression. Multilevel analyses were performed with to levels: individuals clustered in
couples. Discrete time multilevel regression with individuals clustered in couples was also
applied in Paper II. For Paper 111, we performed logistic regression and subsequently

predicted adjusted prevalence of outcomes.

4.6.1 Cox proportional hazards regression model

Cox proportional hazards model is a semi-parametric model for analysing survival time data
(139). The baseline hazard, i.e. the rate of events per time unit, is not specified, but the ratio
between hazards in exposed and unexposed is assumed to be constant (139). When the
proportional hazard assumption is not met, it is possible to include adjustment variables as

time-dependent variables (139).

4.6.2 Logistic regression

Logistic regression models estimate the odds ratio of an event among exposed compared to
non-exposed. The logistic transformation of the outcome allows for a linear expression of the
association with exposure (16). When an outcome is binary, an unobserved latent variable, a
propensity to the outcome, can be hypothesised (140). The unobserved variable is thought to
be continuous, and the outcome is present if the latent variable is more than 0, but not
otherwise (140). The probability of observing an outcome is equal to the probability that the
error term does not outweigh the estimated probability of the latent variable being more than 0
(140). The logit model is arrived at by arbitrarily assuming that the error term is logistically

distributed with a variance of 7%/3 (140).

4.6.3 Discrete time multilevel logistic regression

Ordinary logistic regression does not include information about time to event. However, in
discrete time logistic regression, follow-up time is split into shorter time spans, calculating the
odds ratio for each time span, dependent on not previously having experienced the event
(141).

A multilevel model allows for dependence between observations. A random intercept
model assumes constant slopes, but allows the intercept to vary between groups, thus the
association between exposure and outcome is constant. The average intercept is estimated
along with the variance, thus limiting the degrees of freedom needed to take account of group
differences (142).

When estimating logistic models accounting for group level, an individual specific or

population averaged estimate can be estimated. Because of the non-linearity of logistic
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models, population averaged estimates will always be somewhat lower than individual

specific estimates (142). The xtmelogit command estimates individual specific associations.

4.6.3.1 Median odds ratio and intraclass correlation coefficients
The intraclass correlation coefficient is a measure of the correlation between observations

belonging to the same group, which is directly proportional to the between group variance.
The intraclass correlation coefficient is calculated as the share of the total explained variance
in a study constituted by group level variance. In a multilevel logistic regression model, the
individual variance is not estimated, but rather calculated as m%/3 (see section 4.6.2)(142).

An alternative way to describe the degree of clustering in a multilevel logistic model is
by transforming the variance measure to the odds ratio scale, as the median odds ratio. The
median odds ratio can be conceptualised as the median increase in odds of an event
attributable to the group the individual belongs to (143). If randomly selecting equally
exposed individuals from different groups, the odds ratio between the individual with the
highest propensity and the individual with the lowest propensity would equal the difference in
intercept between the two groups (143). The median odds ratio is the median of these
hypothetical odds ratios, but because the different intercepts are not estimated, the median

odds ratio is calculated from the group level variance, as

median odds ratio = V¥V ariancx0.6745

A median odds ratio of 1 would imply no between group variance (143).

4.6.3.2 Analysing associations within and between couples
Whereas ordinary logistic regression assumes that the association between exposure and

outcome is independent of whether comparing individuals within or between groups, it is
possible to specify a model which allows the group exposure to be informational for the
individual’s outcome (144). The model

E(Yy) = Bo + Buw(Xij — Xi) + BsXi
defines the within group coefficient (Bw) as the expected change in outcome for each unit
change in the difference between individual exposure and mean group exposure, holding the
group mean constant. Correspondingly, it defines the between group coefficient (Bg) as the
expected change in outcome for each unit change in group mean exposure holding the
individual’s deviation from group mean exposure constant (144). If the association is equal
within and between groups, the equation reduces to ordinary logistic regression (144). The

difference between the within and between coefficient and its confidence intervals can also be
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estimated, thus the p-value for difference between the within and between coefficients can
also be calculated (145).

When analysing dichotomous exposures, the couple mean is restricted to the values 0,
0.5 and 1, and the individual’s deviation from the couple mean is either +0.5 or -0.5 in
discordant couples and 0 in concordant couples. The model can still be applied to

dichotomous exposures and dichotomous outcomes (146).

4.6.4 Postestimation

After running a logistic regression model, expected outcome can be calculated given
regression coefficients and exposure data (140). Covariates can be kept constant at observed
values, providing average adjusted predictions for the populations (140). Alternatively,
predictions can be made for specific covariate categories, providing expected outcome given
each specified category, or predictions can be made by fixing covariates at mean values (140).
In a logistic model, predicted outcome at mean levels of covariates and average prediction
given actual covariate levels are not identical, as they are in a linear model (140). The user

written program spost13 was downloaded in Stata to generate predictions.
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5 Results

This thesis includes three papers. We have performed several additional analyses in the
preparation of each manuscript. For the last two papers, we included results from additional
analyses in a web appendix.

I will start by describing some characteristics of my study cohorts, before I present the
main results from my papers together with some additional analyses performed when writing

this thesis.

5.1 Descriptive statistics

For the first two papers, we identified altogether 18,934 couples who were married or
cohabitating at the time of participation in HUNT2. Their age distribution is shown in table
5.1. Students are not required to report change of address to the population registry (147).
This reduced the likelihood of identifying young cohabitating couples. The husband was on
average three years older than his wife, and in 76% of cases, the husband was from one year
younger to six years older than his wife. By 2005, which was the last year we had household
data from, 8% of these couples had split up. In another 15% of couples, one or both spouses
died before 2005. However, less than 2% died before the age of 67. We observed 4386 deaths
between HUNT2 and December 2008, and in 761 couples, both partners died.

Table 5.1 Age distribution of all identified couples (mortality sample used in Paper
II) and couples not retired at baseline (sample used in Paper I), HUNT2(1995-97)

Age All identified couples HUNT2 Couples not retired at HUNT2
Number Distribution (%) Number Distribution (%)

All ages 37,868 100% 25,022 100%
18-29 2034 5% 2013 8%
30-39 6827 18% 6647 27%
40-49 9392 25% 8632 35%
50-59 8140 22% 6175 25%
60-69 6197 16% 1555 6%
70-79 4351 11%

80-99 927 2%

Considering spousal similarities in baseline variables, the highest correlations were

found for years of education (Spearman’s rtho=0.5) and current smoking (tetrachoric rho=0.5).
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Presence of diagnoses (cancer and cardiovascular disease) and symptoms (pain,
gastrointestinal complaints, insomnia and mental symptoms) were moderately positively
correlated among spouses, with tetrachoric correlations between 0.2 and 0.3. Self-rated health
(dichotomised to good/poor) was also positively correlated (tetrachoric rho=0.4). Presence of
asthma and high resting heart rate was only weakly correlated between spouses. The summary
scores of somatic diagnoses and symptoms generated for Paper I were only weakly correlated

between spouses (Spearman’s tho=0.04 for diagnoses and 0.1 for symptoms).

5.2 Results from Paper I

In Paper I, we assessed the clustering of disability pensions received within couples, and the
relative hazard of receiving a disability pension given that the spouse had received a disability
pension. We adjusted for baseline health, diseases, illness, lifestyle and education to account
for the influence of homogamy.

Among the 12,511 couples not retired at participation in HUNT2, 3623 individuals
received a disability pension. The rate of new disability pensions were 134 per 10,000 person
years for men (95% CI 127-141 per 10,000 person years), and 172 per 10,000 person years
(95% CI 164-180 per 10 000 person years) for women. In 514 couples (4%), both partners
received a disability pension during follow-up; in 9402 couples (75%) neither partner
received a disability pension. However, as we excluded the two first years of follow-up in
order to decrease the chance of reverse causality, 554 events that occurred within these years
were not included in the analyses.

Results from two-level logistic regression models with individuals clustered in
couples suggested a substantial clustering of disability pension receipt in married or
cohabitating couples. An intraclass correlation coefficient of 15% suggests that 15% of an
individual’s propensity to receive a disability pension could be attributed to the couple that
the individual was part of. The couple level variance could alternatively be expressed as a
median odds ratio of 2.1, suggesting that if we compared individuals from different couples,
the odds of receiving a disability pension would, in median, be 2.1 times as high in the couple
with the highest compared to lowest propensity to receive a disability pension. All analyses
were adjusted for age and sex, and the estimated clustering of disability pensions within
couples were hardly affected by further adjustment for baseline health, disease, illness,

lifestyle and education.
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Table 5.2 Hazard ratios (HR) with 95% confidence intervals (CI) for receiving a
disability pension (DP) during follow-up, presented separately for different times
relative to the timing of the spouse’s disability retirement among participants from
the Nord-Trgndelag health study, 1995-97 followed until 2007. Results are
presented separately for men (n=9636) and women (n=10,193).

n Model 12 Model 2° Model 3¢

DP HR  95%CI HR 95% CI HR  95%CI
Men
Wife did not receive 834 1.00 Reference 1.00 Reference 1.00 Reference
DP
Wife received DP 156 143 1.20-1.71 1.37 1.15-1.63 1.31 1.10-1.56
(overall association)
0-3 years after wife 83 145 1.15-1.82 1.40 1.11-1.76 1.32  1.05-1.66
began receiving DP
3-6 years after wife 50 149 1.12-1.99 1.45 1.09-1.93 1.39 1.04-1.86
began receiving DP
>0 years after wife 23 127 0.84-1.93 1.21  0.80-1.84 1.13  0.74-1.71
began receiving DP
Women
Husband did not 1166 1.00 Reference 1.00 Reference 1.00 Reference
receive DP
Husband received DP 202 149 1.28-1.74 1.40 1.20-1.63 1.27  1.09-1.48

(overall association)

0-3 years after husband 99 1.57 1.27-1.93 143  1.17-1.77 1.30  1.06-1.60

began receiving DP

3—6 years after husband 63 138 1.07-1.78 1.28  0.99-1.65 1.16  0.90-1.50

began receiving DP

>6 years after husband 40 1.50 1.09-2.07 1.47  1.07-2.02 .32 0.96-1.82

began receiving DP

2 Adjusted for age (time variable)

® Adjusted for age (time variable), somatic conditions, somatic symptoms, anxiety and depression symptoms

(Hospital anxiety and depression scale), physical handicap and global health

¢ Adjusted for age (time variable), somatic conditions, somatic symptoms, anxiety and depression symptoms

(Hospital anxiety and depression scale), physical handicap, global health, smoking, body mass index, alcohol

use, physical activity, hypertension and education

When analysing the same data using Cox proportional hazards models, results indicated that
an individual’s hazard of receiving a disability pensions was about 50% higher if he or she
had a spouse or cohabitant who had received a disability pension than if the spouse did not
receive a disability pension (see table 5.2). The hazard ratio was similar between men and
women, the baseline rate was, however, somewhat higher among women. We split follow-up

time to examine the relative risk of receiving a disability pension, and found that once the
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spouse had received his or her pension, the risk for the other spouse remained elevated for
more than six years. The estimated hazard ratios were, however, reduced when adjusting for
baseline health, lifestyle and education.

We also performed several additional analyses to test the robustness of our results. We
included an indicator of professions based on the Erikson Goldthorpe Portecarero social class
scheme (127, 148). This did not substantially change the results, although it slightly increase
estimated hazard ratio for women (overall HR for men=1.29, 95% CI 1.07-1.54, overall HR
for women=1.37, 95% CI 1.15-1.64 in fully adjusted model). Adjusting for age difference
between spouses and censoring couples who no longer lived together also did not
substantially change results. We did not find statistical evidence of effect measure
modification by number of somatic diseases, mental symptoms, physical handicap or level of
education for either men or women (p-values >0.1)

In Paper I, both the main exposure and the outcome were based on registry data and
therefore fully observed. However, because we included a wide range of potential
confounders, 17% of the participants were excluded from analyses due to missing data.
Because missing data was associated with increased odds of receiving a disability pension,
complete case analyses were potentially biased (149). The topic of missing data deserved
some further attention; I therefore ran some additional analyses for the thesis.

Missing on somatic symptoms increased substantially because we included items from
the second questionnaire in HUNT2, which was not completed by all participants. I therefore
repeated analyses including only the three somatic symptoms registered in questionnaire 1
(musculoskeletal pain, gastrointestinal complaints and cardiac symptoms) (see table 5.3). The
models were otherwise identical to those in the published paper. This reduced the total
amount of missing to 9%. On the other hand, disregarding available information could
possibly increase residual confounding. I therefore also checked consistency of results,
including symptoms from the second questionnaire when available, with similar results. In
these additional analyses, there is even less variation in estimated associations depending on
time since partner’s disability pension, compared to the results published in Paper 1. This
supports our conclusion that the partner’s risk of receiving a disability pension remained

elevated for more than six years.
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Table 5.3 Hazard ratios (HR) with 95% confidence intervals (CI) for receiving a
disability pension (DP) during follow-up, presented separately for different times

relative to the timing of the spouse’s disability retirement among participants from

the Nord-Trondelag health study, 1995-97 followed until 2007. Results are

presented separately for men (n=11,072) and women (n=10,968).

Men

Wife did not receive
DP

Wife received DP
(overall association)
0-3 years after wife
began receiving DP
3—6 years after wife
began receiving DP
>6 years after wife
began receiving DP

Women

Husband did not
receive DP

Husband received DP
(overall association)
0-3 years after husband
began receiving DP
3—6 years after husband
began receiving DP

>6 years after husband
began receiving DP

n Model 1a Model 2b Model 3¢
DP HR  95%CI HR 95% C1 HR  95%CI

977 1.00 Reference 1.00  Reference 1.00  Reference
188 147 1.25-1.72 1.37 1.17-1.61 1.29 1.10-1.53
101 149 1.21-1.83 1.40 1.14-1.73 1.33  1.08-1.63
58 146  1.12-1.90 1.36  1.04-1.78 1.30  1.00-1.70
29 140 0.97-2.03 1.35  0.93-1.96 1.26 0.87-1.83
1281 1.00 Reference 1.00  Reference 1.00  Reference
226 1.55 1.33-1.79 1.44  1.25-1.67 131  1.13-1.53
109 1.59 1.30-1.94 1.44  1.18-1.76 1.31  1.07-1.60
74 150  1.18-1.90 1.38  1.09-1.76 1.26  0.99-1.60
43 151  1.11-2.06 1.49  1.10-2.04 1.35  0.99-1.84

2 Adjusted for age (time variable)

b Adjusted for age (time variable), somatic conditions, somatic symptoms (from questionnaire 1), anxiety and

depression symptoms (Hospital anxiety and depression scale), physical handicap and global health
¢ Adjusted for age (time variable), somatic conditions, somatic symptoms symptoms (from questionnaire 1),

anxiety and depression symptoms (Hospital anxiety and depression scale), physical handicap, global health,

smoking, body mass index, alcohol use, physical activity, hypertension and education

To further assess the robustness of the estimates, I assigned participants with missing

information to one high risk scenario (HADS depression and anxiety score set to 14, smoking

set to current and alcohol intake set to none), and one low risk scenario (HADS depression

and anxiety score set to 0, smoking status set to never and alcohol intake set to five times a

month). Results from these models were similar to the estimates presented in table 5.3.
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5.3 Results from Paper II

The aims of Paper Il were to examine the risk of receiving a disability pension and dying,
respectively, depending on the combined health of the two spouses in a couple. With some
changes to the inclusion procedure compared to Paper I (see section 4.4), we identified 26,041
individuals who lived in a married or cohabitating couple and who were not retired before
start of follow-up.

We analysed the data using a within-between model (see section 4.6.3.2). For each
exposure variable, we calculated the couple mean and the individual’s deviation from the
couple mean, and included both measures in the same regression model. All exposures except
education were dichotomised, and we adjusted for age, sex, smoking and education.

Estimating associations between exposures and outcomes within couples adjusts for
shared confounders by design (150). Limitations of the method are discussed in section 6.2.4.
When between couple estimates deviate from within couple estimates, this suggests that the
exposure of one partner is associated with the outcome of the other partner (150). This could
be the result of spousal influence or confounding shared within couples.

Results showed that each of the exposures under study was associated with risk of
receiving a disability pension within differentially exposed couples (see figure 5.1). An
individual’s poor self-rated health, cardiovascular disease and musculoskeletal pain was
strongly associated with risk of receiving a disability pension, other exposures were
moderately associated with the future disability pension receipt. Considering associations of
couple’s mean exposure, the results indicated that couple’s illness and couple’s poor self-rated
health were associated with receiving a disability pension, as were couple’s physical activity
and years of education in the couple. Couple’s somatic diseases were, however, not associated

with risk of receiving a disability pension.
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Figure 5.1 Odds ratios (ORs) with 95% confidence intervals (95% CI) for receiving a
disability pension during follow-up. Within couple estimates (squares) compare
differentially exposed partners; between couple estimates (circles) compare
individuals with different couple means, holding the individual deviation from the
couple level constant. Results are adjusted for age, sex, smoking and education.
Education is not adjusted for smoking. P values for within- and between estimates
being different.

Variable Estimate OddsRatio (95% Cl) p-value

Self-rated health Within —— 3.17 (2.80, 3.58) 0.014
Between —— 3.92 (3.50, 4.40)

Asthma Within —a— 1.61 (1.36, 1.91) 0.440
Between e 1.78 (1.49, 2.13)

Cardiovascular disease Within _._ 2.29 (1.77,2.96) 0.715
Between —_— 2.15 (1.64, 2.82)

Cancer Within L 1.41(1.04, 1.92) 0.745
Between @ 1.31 (0.96, 1.80)

Musculosceletal pain Within —— 2.17 (1.92, 2.45) 0.009
Between —— 2.69 (2.37, 3.04)

Gastrointestinal symptoms ~ Within + 1.31(1.18, 1.46) <0.001
Between —— 1.77 (1.60, 1.97)

Insomnia Within —8— 1.39 (1.18, 1.64) <0.001
Between —— 2.17 (1.86, 2.53)

Symptoms of depressoion  Within + 1.45(1.22,1.71) 0.009
Between e 1.98 (1.69, 2.31)

Symptoms of anxiety Within —a— 1.49 (1.29, 1.72) 0.008
Between —— 1.96 (1.71, 2.25)

Metabolic syndrome Within —— 1.40 (1.22, 1.59) 0.424
Between —— 1.51 (1.32, 1.73)

Smoking Within —a— 1.45 (1.28, 1.65) 0.216
Between —— 1.61 (1.46, 1.78)

Low physical activity Within —— 1.20 (1.05, 1.37) 0.119
Between —— 1.38 (1.23, 1.55)

High resting heart rate Within —— 1.18 (1.04, 1.33) 0.320
Between —— 1.29 (1.13, 1.47)

Low education, per 3 years Within —.— 1.28 (1.19, 1.39) <0.001
Between -@- 1.67 (1.57, 1.76)

I I I I I I
8 1 1.5 2 3 4 5

Self-rated health and somatic diseases were moderately associated with mortality within
couples (see figure 5.2). As expected, somatic symptoms and symptoms of anxiety were not
associated with mortality, but symptoms of depression was associated with increased
mortality within couples. We found no substantial increase in mortality if the spouse had poor
health. Comparing the results from analyses of work disability and mortality, we thus see that
the pattern of associations between the couple’s illness and the individuals’ risk of receiving a

disability pension did not correspond to an association between couple’s disease and illness
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and all-cause mortality of the individuals in the couple. However, there were associations of

smoking and education in the couple with mortality.

Figure 5.2 Odds ratios (ORs) with 95% confidence intervals (95% CI) for dying
during follow-up. Within couple estimates (squares) compare differentially exposed
partners; between couple estimates (circles) compare individuals with different
couple means, holding the individual deviation from the couple level constant.
Results are adjusted for age, sex, smoking and education. Education is not adjusted

for smoking. P values for within- and between estimates beign different.

Variable Estimate OddsRatio (95% ClI) p-value

Self-rated health Within + 1.80 (1.62, 1.99) 0.799
Between —— 1.76 (1.61, 1.93)

Asthma Within —a— 1.45 (1.25, 1.67) 0.462
Between —— 1.57 (1.36, 1.81)

Cardiovascular disease Within —— 1.80 (1.60, 2.02) 0.840
Between —— 1.83 (1.63, 2.06)

Cancer Within —a— 1.98 (1.65, 2.37) 0.814
Between —— 2.04 (1.73, 2.40)

Musculosceletal pain Within — 0.97 (0.87, 1.07) 0.073
Between —O— 1.11 (1.00, 1.22)

Gastrointestinal symptoms ~ Within — 0.96 (0.86, 1.07) 0.102
Between —— 1.08 (0.99, 1.19)

Insomnia Within — 0.96 (0.84, 1.10) 0.022
Between —— 1.18 (1.05, 1.33)

Symptoms of depressoion  Within + 1.55 (1.33, 1.81) 0.151
Between —— 1.33 (1.18, 1.50)

Symptoms of anxiety Within — 1.07 (0.91, 1.25) 0.409
Between —— 1.16 (1.02, 1.32)

Metabolic syndrome Within + 1.20 (1.09, 1.33) 0.189
Between —— 1.32 (1.20, 1.47)

Smoking Within —— 1.57 (1.38, 1.78) 0.027
Between —— 1.88 (1.70, 2.08)

Low physical activity Within —a— 1.43 (1.25, 1.65) 0.161
Between —— 1.62 (1.47, 1.80)

High resting heart rate Within + 1.31 (1.18, 1.46) 0.286
Between —— 1.21(1.08, 1.35)

Low education, per 3 years Within i 1.07 (0.99, 1.15) 0.065
Between @ 1.17 (1.1, 1.23)

I I I I I I
8 1 15 2 3 4 5

In Paper II, we adjusted all exposures for the same potential confounders. The exception was
education, which was not adjusted for smoking, as smoking would more likely be a mediator

than confounder of the association between education and disability pension receipt and
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mortality. Because this simple adjustment model might be insufficient, we ran additional
analyses with more comprehensive and customised adjustment models. Estimated
associations changed only slightly after including more adjustment variables. The largest
impact of additional adjustment appeared when we adjusted the association between somatic
symptoms and disability pension receipt for mental symptoms. Associations were reduced
both within and between couples. For insomnia, the absolute difference between the two
estimates (within and between couples) remained, whereas it was slightly reduced for
musculoskeletal pain and gastrointestinal complaints.

The main analyses for Paper II were performed including individuals with complete
information on exposure and covariates. This implies that whenever the spouse was missing
information on a variable, the couple mean was set equal to the individual’s own exposure,
and the deviation from the couple mean exposure would therefore be zero. This will tend to
inflate the between couple estimate because associations between the exposure and outcome
are attributed to the couple’s mean exposure. We therefore also analysed the data using only
couples in which both partners had complete information. The estimates changed somewhat,
and the statistical evidence of an excess association between couple’s mean insomnia
(p=0.03), couple’s depression symptoms (p=0.03) and couple’s anxiety symptoms (p=0.08)
and risk of receiving a disability pension was reduced.

Missing data on cancer, gastrointestinal complaints, insomnia, metabolic syndrome,
resting heart rate, physical activity, depression symptoms or anxiety symptoms was associated
with an increased risk of receiving a disability pension. I therefore performed additional
analyses of associations with risk of receiving a disability pension, substituting missing values
with all exposed and subsequently all unexposed. Results indicated that the between couple
association might have been overestimated for insomnia, symptoms of depression and
symptoms of anxiety (see table 5.4). Estimated associations with cancer, gastrointestinal
complaints, metabolic syndrome, resting heart rate and physical activity seemed robust to

missing data.
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Table 5.4 Odds ratios (ORs) with 95% confidence intervals (95% CI) for receiving a
disability pension during follow-up. Results are adjusted for age, sex, smoking and
education. P values for within- and between estimates being different. Estimates
when all participants with missing exposure were set to exposed compared to
estimates when all participants with missing exposure were set to unexposed.

Missing set to exposed Missing set to unexposed
Estimate OR 95% CI p-value OR 95% CI p-value
Cancer Within 1.56 1.26-1.91 0.585 1.43  1.06-1.94 0.521
Between 1.69 1.36-2.11 124 0.90-1.70
Gastro- Within 1.34  1.20-148  <0.001 1.27  1.14-1.40  <0.001
intestinal Between 1.78  1.60-1.98 1.73  1.56-1.92
complaints
Insomnia Within .33 1.17-1.50 0.075 142 1.22-1.66 <0.001
Between .55  1.39-1.73 207 1.77-243
Metabolic ~ Within 1.40 1.23-1.61 0.403 1.38  1.21-1.58 0.364
syndrome Between 1.53  1.34-1.75 .51  1.32-1.73
Resting Within 1.19  1.05-1.34 0.343 1.18  1.04-1.33 0.339
heart rate Between 1.30 1.14-1.48 1.29  1.13-1.48
Physical Within 1.19  1.05-1.34 0.038 1.17  1.03-1.32 0.074
activity Between 141  1.26-1.57 1.36  1.21-1.53
Depression ~ Within 1.51  1.29-1.75 0.130 146 1.24-1.71 0.006
symptoms  Between 1.78  1.54-2.05 2.01 1.71-2.36
Anxiety Within 1.48 1.30-1.69 0.011 1.43  1.24-1.64  <0.001
symptoms Between 1.90 1.67-2.16 2.06 1.80-2.36

5.4 Results from Paper III

In Paper 11, we examined the association between number of years before or after receiving a
disability pension and poor self-rated health, insomnia, symptoms of anxiety and symptoms of
depression. These associations were studied for disability pensioners who received their
disability pension in the 1990s and the 2000s and their spouses. We adjusted for age, sex,
education and marital status. Prevalence of each outcome was predicted based on the
regression results. Our study samples consisted of 5362 individuals who received a disability
pension within five years before or after participating in HUNT2, 3698 of their spouses, 4649
individuals who received a disability pension within five years before or after participating in

HUNTS3 and 3035 of their spouses.
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Figure 5.3 Estimated prevalence of poor self-rated health, insomnia, depression and
anxiety caseness by time from receiving a disability pension in the 1990s versus the
2000s. Depression and anxiety caseness is defined as a score of 8 or more on the
subscales of Hospital Anxiety and Depression Scale.
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We found a peak in estimated prevalence of poor self-rated health the year before receiving a
disability pension (see figure 5.3). The association between number of years before or after
receiving a disability pension and self-rated health was stronger among those 50 years or
older, with those younger than 50 years displaying a high prevalence of poor self-rated health
already five years before they received a disability pension. Much of the difference between
the two age groups disappeared when we modelled self-rated health dependent on years
before of after onset of work disability rather than when a disability pension was received.
The prevalence of poor self-rated health increased strongly at onset of work disability for both
age groups. Because younger disability pensioners tend to have longer rehabilitation
processes, most of them will already have started their rehabilitation process four to five years

before receiving a disability pension.
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The estimated prevalence of poor self-rated health was similar among those who
received a disability pension in the 1990s and 2000s. For those who were 50 years or older,
the prevalence of poor self-rated health was still slightly lower from the time when they
received a disability pension onwards. However, the population prevalence of poor self-rated
health was also lower in the 2000s compared to the 1990s in this age group.

In the 1990s, years before or after receiving a disability pension was associated with
insomnia and symptoms of depression. This association was particularly strong for symptoms
of depression, which peaked the year before receiving a disability pension. In the 2000s, the
associations between time and symptoms of depression were weaker than they were in the
1990s, and the prevalence of symptoms of depression the year before receiving a disability
pension was lower in the 2000s (p<0.001). While the predicted prevalence of insomnia
around time of receiving a disability pension was similar in the 1990s and 2000s, the
prevalence in the years before the disability pension was received, as well as the predicted
population prevalence was higher in the 2000s.

We also estimated associations within diagnostic categories for those who received a
disability pension in the 1990s. Results from these analyses indicated that the lower
prevalence of poor self-rated health after receiving a disability pension compared to the year
before receiving a disability pension was present for individuals who had a musculoskeletal
and psychiatric diagnose, but not among those who had a cardiovascular diagnose.

We did not find evidence of poorer self-rated health, more insomnia or more mental
symptoms around the time when the participants’ spouses received a disability pension (see
figure 5.4). When we instead modelled the outcomes relative to the time of onset of spouse’s
work disability, we found weak evidence of higher levels of poor self-rated health, insomnia
and symptoms of anxiety the year after the spouse started a sick leave that eventually led to a

disability pension (see figure 5.5).
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Figure 5.4 Estimated prevalence of poor self-rated health, insomnia, depression and
anxiety caseness by time since the spouse received a disability pension in the 1990s
versus the 2000s. Depression and anxiety caseness is defined as a score of 8 or more
on the subscales of Hospital Anxiety and Depression Scale.
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Figure 5.5 Estimated prevalence of poor self-rated health, insomnia, depression
caseness and anxiety caseness by time since the onset of the partner’s work

disability, with 95% confidence intervals. HUNT2 (1995-97).
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6 Discussion

6.1 Main findings

We found a substantial clustering of received disability pensions within couples. The excess
risk of receiving a disability pension if one’s spouse had received a disability pension was
reduced, but not eliminated by adjustment for baseline measures of education, health,
morbidity and lifestyle. The risk was increased for both men and women, and we found low
statistical evidence that the excess risk of receiving a disability pension depended on time
since the partner received a disability pension.

We found an increased risk of disability pension receipt for those persons living in a
couple with a high symptom load of both somatic and mental symptoms, as well as low
physical activity and low levels of education. There was, however, no excess risk associated
with somatic diseases of the couple, when holding the individual’s own exposure constant.
There was weak evidence of associations between living in a couple with ill health and
mortality of the individual, but some evidence of increased mortality in smoking couples and
couples with low education.

The expected prevalence of poor self-reported health was higher the year before
disability pension receipt than in the years before and after. People who received a disability
pension before the age of 50 had a prolonged period of poor health before receiving a
disability pension compared to those who received a disability pension after the age of 50.
The associations between time of disability pension receipt and symptoms of depression were
stronger in the 1990s than in the 2000s, but levels of poor health were otherwise comparable
over the two decades. There was low evidence of an effect of the disability process per se on

the health measures of the partners of those who received a disability pension.

6.2 Methodological considerations

Accurate estimates are estimates with little random or systematic error (6). Systematic errors
can be further divided into selection bias, information bias and confounding (16). I will start
this section with a discussion of random and systematic error. Thereafter, I will discuss some

aspects of regression models and within-group analyses.

6.2.1 Precision
Precision is the lack of random error (6). Random error can be defined as variability in the
observed data that cannot be readily explained (16). Theoretically, the concept of random

error might include both truly random processes and yet unidentified causes (6). A narrow
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confidence interval indicates precise estimates (16). Confidence limits can be reported for any
chosen confidence level, but a 95% confidence level is most commonly chosen. By definition,
a 95% confidence interval will include the true value 95% of the time, if the study had been
repeated numerous times and was free of bias (6). However, the actual coverage probability
might differ from the given confidence level, especially with discrete outcomes and small
samples (151).

Precision will increase as study sample size increases (6). In the current project,
sample sizes were fairly large, providing sufficient precision. However, stratification of data
to adjust for confounding by covariates reduces precision in estimates (6), and although
overall sample size is large, the ability to identify existing effect measure modification might
be poor. Similarly, analysing associations within differentially exposed couples (as in Paper
1) also substantially reduce the statistical efficiency, as only couples with discordant exposure

are included in the analyses.

6.2.2 Validity

Validity is the lack of systematic error (6). Unlike random error, systematic error is not
affected by sample size (16). Two aspects of validity can be separated; internal validity refers
to the validity of inferences regarding the source population, whereas external validity refers
to the validity of inferences outside of the source population (6). Sources of systematic error

are denoted bias (16).

6.2.2.1Selection bias
Selection biases are systematic errors that arise because of differences in exposure-outcome

associations between those who participated and those who were theoretically eligible to
participate (6). Self-selection to study participation is a common source of selection bias,
because the motivation to participate could be related to the outcome under study (6). Parallel
to this, non-participation in a study could be associated with outcomes of interest. Because
eligibility to participate in the HUNT Study was defined by age and residence (122), the
source population is well defined and non-participation can be assessed. As described in
section 4.2, there were some differences in socioeconomic status, morbidity and mortality
between participants and non-participants (125). However, the relatively high participation
rates and broad scope of the HUNT Study (122) is likely to reduce the potential of self-
selection bias. As participants were not aware of the specific projects that data have been used
for, interest in specific research questions (e.g. risk of disability pension receipt dependent on

spouse’s disability pension receipt,) is less likely to have motivated participation. A tendency
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of participants to have more health complaints than non-participants might still cause some
overestimation of the prevalence of poor health among disability pensioners (Paper III).
Selection bias might also be introduced by conditioning on common consequences of
the exposure and the outcome (6). In the two cohort studies (Papers I and II) included in this
thesis, the study samples were constructed without regard to the outcome. In Paper III, own or
spouse’s disability pension receipt was a prerequisite for inclusion in the study sample,

however, inclusion was made irrespective of the outcomes.

6.2.2.2Information bias
Information bias stems from measurement errors (6). Measurement error in discrete variables

is called misclassification, and is defined as differential if the error depends on the value of
other variables and non-differential if it is independent of the actual values of other variables
(6). Differential misclassification of the exposure with regard to the outcome or vice versa can
inflate or deflate estimated associations (6). Non-differential misclassification of dichotomous
exposure variables will generally cause bias towards the null value, but non-differential
misclassification with more than two categories can affect estimates in either direction (6).
Non-differential misclassification of a confounder will hinder proper adjustment, and can thus
cause residual confounding, but also obscure or generate apparent effect-measure
modification (6).

Self-reported information about health, morbidity and lifestyle is prone to
misclassification. This includes confounders in Paper I, exposures in Paper II and outcomes in
Paper II1. Participants were asked a range of questions about their health and morbidity,
including overall self-rated health and history of several diagnoses and treatments. Answers to
most of these questions have not been validated. Validation studies of the Hospital Anxiety
and Depression Scale (137), headache (152), psoriasis (HUNT3) (153) and pain (154) have,
however, found evidence of good validity and reliability. The reliability and validity of self-
reported vigorous physical activity was also found to be reasonable, whereas the question
about light physical activity was less reliable and had poor comparability with other measures
(155).

Differential misclassification is generally less of a problem in prospective cohort
studies compared to cross-sectional or case-control design, because misclassification of the
exposure is less likely to be associated with the outcome (156).

Information about disability pension receipt was collected from Statistics Norway.

Statistics Norway receives data from the Norwegian Welfare Administration and procedures
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of data processing are described in documentation reports (132). As these data originate from

actual disability benefit payments, we expect them to have a high accuracy.

6.2.2.3Confounding
A confounder can be defined as a variable that is associated with, but not a consequence of

the exposure and is a cause (or a proxy for such) of the outcome (16 ). Confounders can be
identified and separated from mediators (intermediate variable conveying some or all effect of
the exposure on the outcome) and colliders (common consequences of exposure and outcome)
by graphical presentations such as Directed Acyclic Graphs (see figure 6.1 for an example)
(6). A confounder might cause confounding, the situation where an apparent association
between an exposure and an outcome is caused by a third factor (16). For confounding to
appear, the confounder must also be differentially distributed among exposed and unexposed
in the study sample (i.e. associated with the exposure in the study sample) (16).

Confounding is usually dealt with through separate or stratified analyses or by
including covariates in regression models (6). In Paper I, baseline health was considered a
confounder of the association between disability pension receipts of each of the two partners.
We had access to a substantial amount of health information from the HUNT Study, however,
a complete picture of each participant’s health status at baseline would not have been possible
to get. We generated an index of somatic conditions that included very different diseases, and
similar impact of each disease is not really plausible. However, severity will vary both within
and between specific diagnoses. As we did not have previously validated weights for each
condition, we chose to simply count them. Our morbidity constructs were thus not validated,
and there is a risk of not capturing the essence of the available information. It was, however,
not possible to use the validated Charlson comorbidity index (157), as we did not have all the
necessary data. There will also be misclassification in the dataset, contributing to residual

confounding.
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Figure 6.1 Example of Directed Acyclic Graph for Paper I
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In Paper I, we nonetheless adjusted for a range of potential confounders including measures of
health, disease, illness, disabilities and lifestyle at baseline. Our approach of counting somatic
conditions seem reasonable considering the simple weighting system of the Charlson index,
furthermore, it is not given that a comorbidity index primarily developed to predict mortality
(157) would have improved our control of confounding. Our morbidity constructs were
associated with the outcome, and although not perfect, our adjustment strategy is still by far
more comprehensive than the ones used in previous research on disability pension receipt
within couples.

Another way to avoid confounding is by estimating associations within groups or
dyads that are expected to share unmeasured confounders, in our case within couples.
Confounders that are shared within couples, such as living conditions and to some degree
lifestyle and available financial and social resources, can no longer confound the associations
under study, as these confounders are similar between exposed and unexposed partners (150).
However, bias from confounders not shared within couples will be stronger in paired analyses
(150). Random measurement error in the exposure will attenuate the associations even more
than in ordinary analyses, because couples are selected based on differential exposure (150).
The advantage of within couple analyses over ordinary analyses therefore depend on the
confounders being more shared within couples than the exposure (150). Although the
exposures assessed are correlated within couples, the correlations are moderate, and it is thus
reasonable to believe that estimating within couple associations will improve accuracy of
estimates.

In Paper II, we examined associations of several exposure variables with two

outcomes. We therefore chose a unified adjustment model and adjusted only for age, sex,

47



smoking and education. This strategy implied leaving out several potential confounders,
which could lead to overestimation of associations. However, analyses were performed within
differentially exposed couples, we analysed associations within and between including more
covariates in additional analyses did not substantially alter the results. Even in the additional
analyses, there will be some residual confounding, though.

The adjustment model for Paper III was also relatively simple, with adjustment for
sex, age, education and marital status. Other factors might also affect self-reported health as
well as risk of disability pension, but might not be as important to the time between

participation in the HUNT Study and disability pension.

6.2.3 Missing data

Missing data can be categorised by Rubin’s taxonomy as missing not at random, missing at
random or missing completely at random (149). Data is missing completely at random if the
missing observations do not differ systematically from the observed values, for example if a
page in a questionnaire was overlooked (149). Data is missing at random if missing
observations do not differ systematically from observed values, given other observed
covariates (149). Data is missing not at random if observed values differ systematically from
observations. However, the mode of missing according to Rubin’s taxonomy cannot be tested
based on the observed data, as this would require observing of the missing data. Mechanisms
of missing data can only be made plausible based on subject matter knowledge of data
collection.

Missing data can be handled in different ways, by complete case analyses, imputation
procedures or a separate category for missing. If data are missing completely at random,
complete cases analyses (i.c. analyses including those participants who have fully observed
data) will be valid, although with a loss of precision (149). Complete case analyses will
nevertheless also provide valid estimates of associations if missing in an exposure is
independent of a fully observed outcome, or, due to the symmetry properties, missing in an
outcome is independent of a fully observed exposure in logistic regression analyses (149).
The constant term of the logistic regression analysis can still be biased due to missing data
(149). Multiple imputations provide valid estimates without loss of precision if data are
missing at random, however, as noted, this assumption cannot be verified. Other technics,
such as imputation of mean or missing or generating a missing category will, in general, give

biased estimates (158).
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In the current thesis, outcome (Papers I and II) or exposure (Paper I1I) was fully
observed, and the validity of complete case analyses can thus be assessed. Missing data in
analyses for Paper I was associated with risk of receiving a disability pension. Additional
analyses indicated that although missing data had some impact on the estimates, missing data
did not alter the conclusions (see section 5.2). In the main analyses for Paper 11, individuals
with complete information on exposure and covariates were included. If the partner was
missing data on one of the included variables, the couple mean would be set to the
individual’s own exposure level. This procedure will tend to inflate between couple
estimations, but additional analyses showed relatively small changes in estimated associations
when including only couples where both partners had complete information. Some of the
exposures assessed in Paper II were also found to be associated with risk of receiving a
disability pension. Additional analyses suggested a potential overestimation of the between
couple association for insomnia and symptoms of anxiety and depression, but otherwise stable
estimates. Missing in the outcomes did not appear to be associated with the exposure in Paper
II1. This suggests that the associations between time and self-rated health and morbidity
should be valid, although the predicted prevalence could be biased. For self-rated health, the
outcome was almost fully observed among participants, we thus have good estimates of
prevalence, but the estimated prevalence of mental symptoms and insomnia might be biased

due to missing data.

6.2.4 Statistical analyses

In Papers I and II, we applied discrete time multilevel logistic regression models. As noted in
section 4.6.3, the individual level variance in a multilevel logistic regression is constant, and
the intraclass correlation coefficient is more difficult to interpret in a logistic than linear
model (142). Both the intraclass correlation coefficient and the median odds ratio are
calculated based on the group level variance estimated in a multilevel model, but the median
odds ratio translates the variance estimate into an odds ratio because epidemiologists are
generally more acquainted to results expressed as an odds ratio. The two methods are still
only different ways of expressing the same result.

In Paper II, we used a within-between model to examine the association of couple
exposures with individual outcomes. Estimation of associations within differentially exposed
couples adjusts for confounders shared between partners by design. However, although shared
confounding is removed, results can be biased due to non-shared confounding and random

measurement error (150). Within estimates will be more valid than population estimates only
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if confounders are shared more strongly than the exposure (150). If an exposure is perfectly
shared within groups, within group variance will be due to measurement error or non-shared
confounding (150). Measures of health and morbidity are only partially shared between
spouses, and considering socioeconomic status as an attribute of the couple rather than an
individual attribute (99), supports the appropriateness of within couple analyses. Influence
between partners can, however, bias a within couple estimate, as the association between

exposure and outcome will decrease in differentially exposed couples.

6.2.5 External validity (generalisability)

The topics of this thesis have been disability pensions in married or cohabitating couples.
Whereas conjugal relationships are universal, disability pension receipt is highly dependent
on the national welfare regimes and labour market conditions, results are therefore more
easily generalised to the rest of Norway, probably also other Scandinavian countries, and to
some extent Europe. The estimated risk of receiving a disability pension cannot be readily
generalised to other countries, but the phenomenon of one partner’s disability pension being
associated with the other partner’s risk of receiving a disability pension, even when taking
health and morbidity into account can still be valid in Europe. The estimated associations
between couple’s exposures and individual disability pension receipt can likewise not be
generalised to countries with other welfare regimes, but the idea that when one partner
expresses a high symptom load, the partner is also at higher risk of work related disability,
whether due to couple level confounding or influence, is more likely to exist in other
countries as well. The prevalence of ill health around time of disability pension receipt is
likely to be representative for Norway, and the associations with time are also likely to be

generalizable to other Scandinavian countries, maybe also other parts of Europe.
6.3 Discussion of findings

6.3.1 Clustering of disability pension receipts within couples

A clustering of received disability pensions within couples was expected based on previous
research (101, 119, 120), however, I expected much of this clustering to be explained by
health similarities within couples and educational homogamy (56, 62). Health and morbidity
are complex concepts that are hard to conceptualise and measure. We can thus expect some
residual confounding from baseline health, as discussed in section 6.2.2. This is still not likely

to explain the entire observed association.
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An increased risk of receiving a disability pension given that the spouse received a
disability pension was found for both men and women. Some previous studies from
Scandinavia has found associations between spouse’s retirement and duration of women’s
sick leave (101) or women’s disability pension receipt (117, 120). However, in both the two
latter studies, power to detect associations for men was not as good as for women. Because
husbands have traditionally been older than their wives and retirement is highly dependent on
age, women are more often exposed to a retired husband than vice versa. Other studies have
found associations between spouse’s retirement and disability pension receipt for both men
and women (115). Still, effects of spousal retirement might depend on both welfare regimes
and retirement reasons. Both men and women are more likely to work if their spouse works
(102, 159), but men maybe to a somewhat larger degree than women (119, 160, 161). Early
retirement due to ill health in the US can lead to a small added worker effect for the spouse
(162), sometimes found to be stronger for men than women (163).

Increased risk of disability pension among marital partners of disability pensioners
could be attributed to pre-existing similarities, influence on the spouse’s health and work
ability, and influence on the spouse’s propensity to seek a disability pension at equal levels of
poor health.

Paper I was not designed to assess different modes of influence between spouses or the
impact of shared exposures. Interpretation of the results will therefore depend on the
understanding of what a disability pension is; to which degree work related disability is
considered a measure of health or a chosen behaviour. The causal pie model (6) provides a
useful framework for the discussion below. While a disease, illness or defect is a necessary
cause according to the Social Security Act (25), these are often not sufficient causes (5). Pre-
existing similarities were assessed in Paper I and possible spousal health influence can be
discussed in light of results from Paper II and III, whereas spousal influence on behaviour and

shared exposures will be discussed based on previous literature only.

6.3.2 Pre-existing similarities

Similarities between spouses at participation in the HUNT survey could be due to homogamy
or earlier convergence between partners, both of which have support in previous literature
(see section 2.3.1). The two methods applied in Paper I can be interpreted somewhat
differently regarding the role of pre-existing similarities as a cause of spousal similarities in
disability pension receipt. Although baseline similarities did not reduce the measure of

clustering, adjustment for baseline covariates reduced the relative hazard of disability pension
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receipt. As noticed in section 5.1, although spouses were more similar than they would be by
chance, the correlation in each specific characteristic was still modest. While both partners in
a couple might have poor health, each spouse might have different diagnoses or complaints.
Furthermore, the hazard ratio, measuring time to event, will convey slightly different
information compared to a measure of the share of variance attributable to the couple.
Because we did not have information about relationships before 1992, we could not assess

duration of marriage.

6.3.3 Spousal health influence

Results from Paper I could be interpreted as support of an influence on the spouse’s health
when someone receives a disability pension. This mechanism was examined further in Paper
II and III. Other possible mechanisms will be discussed in the following sections.

Paper II was intended to study the impact of poor health in the couple, as opposed to
only the individual’s own health, on subsequent risk of disability pension receipt and
mortality. By including mortality as an outcome, any association between morbidity of the
couple and individual mortality would be an indication of a true health influence between
partners.

However, the associations of couple’s mean self-rated health and symptom load with
disability pension receipt can not necessarily be interpreted as indicating spousal influence,
especially in light of the absence of associations of somatic diagnoses in the couple with
individual disability pension receipt. The lack of associations between couple’s morbidity and
individual mortality suggest that if there are negative health consequences of living with a
spouse of ill health, the impact is at least not strong enough to impact all-cause mortality. An
influence of more specific causes of death can not be ruled out, though.

Results from spouse analyses in Paper III can also be considered evidence against a
strong health influence between spouses. While there was a strong association between time
before and after disability pension receipt and poor self-rated health for those who received a
disability pension, no synchronous peak of poor self-rated health could be seen for the
spouses. An increased level of poor health among spouses of disability pensioners compared
to the general population could equally well be a consequence of pre-existing similarities
between the spouses. On the other hand, although the spouse’s process of falling out of the
labour force did not seem to affect the other spouse’s health, this does not mean that the ill
health of one spouse could not have an impact on the other spouse. Diagnoses for which

someone receives a disability pension can range from lethal diagnoses to back pain, and it is
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not reasonable to expect all diagnoses to be equally stressful for the spouse. The time of
maximum stress for the spouse will also likely depend on the time of diagnose, prognosis and
development of the disease, and might very well not coincide with the time when a disability
pension was received. One of our sensitivity analyses in Paper III indicated a slightly higher
prevalence of poor self-rated health, insomnia and symptoms of depression the first year after
the onset of the partner’s work disability, although these results were within statistical
uncertainty. This is compatible with an effect of spouse’s morbidity, and it is likely that a
stronger association could have been observed, had we examined spouses’ health around time
of diagnose of a severe disease. The lack of association between time since disability pension
and spouse’s health and morbidity is nonetheless interesting, as an association would have
been expected based on the strong temporal associations for the disability pensioners and
previous studies indicating that one spouse’s disease or depressive symptoms increases the
spouse’s symptoms of depression (71-73, 164).

Spouses are thought to affect each other’s health through endocrine, immunological
and cardiovascular responses (55). However, effects do not depend only on marital status
itself, but also on marital quality (53-55). Moreover, spouse behaviour and responses have
repeatedly been shown to be associated with pain outcomes in the other spouse, solicitous
responses being associated with increased pain perception expressions (55). Some studies
indicate that women are more responsive to negative emotional interaction than men (53). The
role of social support in couples has been reviewed by Cutrona (165). Interestingly, social
support, although generally protective (53, 165), can sometimes have negative impacts if the

support is asymmetric and perceived as threatening the recipient’s competence (165).

6.3.4 Spousal influence on behaviour

As noted in section 2.1.2, decisional theories understand work disability as the result of a
decisional process. We did not have data to study clustering of disability pensions based on a
decisional theory, nor was that the aim of our project, but I will briefly discuss this as a
possible mechanism. I will restrict my discussion to the attention, social norm and self-
efficacy model.

According to the attention, social norm and self-efficacy model, attitudes, social norms
and self-efficacy affect motivation, and therefore also behaviour (5). Despite weak evidence
of spousal influence on attitudes (107, 108, 110), such influence cannot be excluded based on
existing research. Also, spouses might be concordant in attitudes toward work due to

homogamy. Such attitudes were not measured in the HUNT Study. Social norms, the
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expectations about which behaviours, values and beliefs will be accepted by others (166), are
likely to influence levels of benefit receipt in a population (167). These social norms are also
likely to be influenced by macroeconomic trends and changes in the welfare regimes (167-
169). Because observed behaviour and feedback from others are important reference for social
norms (170), spouses are in a particular position to influence each other’s behaviour. Self-
efficacy refers to an individual’s confidence in his or her ability to successfully perform a
desired task (171), and is associated with successful return-to-work (172). Self-efficacy
mainly depends on experiences of own mastery, but is also affected by observations of others,

persuasion and the individual’s emotional state (171).

6.3.5 Shared exposures
Associations between a couple’s exposures and an individual outcome, as we found in Paper
I, could be interpreted as an indication of confounding at the couple level. As noted in
section 2.3.1, education might be better understood as an attribute of the couple than as an
individual characteristic (99). Effects of education on health are presumably mediated through
different occupational exposures, availability of social-psychological resources and lifestyle
differences (173). Of these, social resources and lifestyle will, to a larger or lesser degree, be
shared between spouses. Socioeconomic status can thus be considered a couple characteristic,
and the shared socioeconomic status will not be fully captured by the educational level.
Additionally, as spouses sometimes work in the same company or sector,
macroeconomic trends could lead to a clustering of job loss, which in turn, due to the
suggested substitution of medical disability benefits for unemployment benefits in Norway

(33), might cause both partners to receive a disability pension.
6.3.6 Health around time of disability pension receipt

6.3.6.1 Self-rated health
We found a strong association between time since receiving a disability pension and self-rated

health, but as we have cross-sectional health data, we cannot conclude that there is a true
development in self-rated health in the years around receiving a disability pension. However,
disability pension data was collected both retrospectively and prospectively relative to the
time of participation in HUNT. There is a potential of selection bias, probably most
pronounced in the years following a disability pension receipt, but also in the preceding years,
as workers can be in a rehabilitation program for years before receiving a disability pension.

If selection bias was to generate the observed association between time and self-rated health,
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the association between health and participation would have to depend on time since receiving
a disability pension. It is possible that individuals who experience their health as poor would
be less inclined to participate in a health study after having received a disability pension, but |
would have expected this effect to be independent of diagnostic category. The permanently
high levels of poor self-rated health after disability pension receipt among participants with
cardiovascular diagnoses thus suggest that health is actually experienced as better after
receiving a disability pension due to a mental or musculoskeletal diagnose. Similarly, the
difference between diagnostic categories also suggests that mortality of those with poorest
health did not generate the decline in prevalence of poor health after receiving a disability
pension. Furthermore, mortality after receiving a disability pension was low in the cohort.
The estimated prevalence of poor self-rated health around time of receiving a
disability pension was rather similar between people who received a disability pension in the
1990’s and in the 2000s. The estimated prevalence of poor self-rated health was still
somewhat lower from time of disability pension receipt onwards for those 50 years and older
in the 2000s compared to the 1990s. However, the estimated population prevalence of poor
self-rated health was also lower in the 2000s than in the 1990s among those in this age group.
It is thus more likely that secular trends in self-rated health or a stronger health selection to
participation in the HUNT Survey in the later decade explain the difference than that there
would be a sliding in the degree of poor health needed to receive a disability pension over
time. This is further supported by the similar levels of poor health among those younger than
50 years of age, as this is the age group where the increase in disability pension incidence has

been.

6.3.6.2Insomnia and mental symptoms
For both insomnia and symptoms of depression, the association with time since disability

pension receipt was stronger in the 1990s than in the 2000s. In particular, the difference in
estimated prevalence of depression symptoms at the time of disability pension suggests that
the process related to receiving a disability pension was experienced as less stressful in the
2000s compared to the 1990s. A strong association between the time indicator and depression
symptoms among those with a psychiatric diagnose suggests that these individuals might be
more vulnerable to the stress of the disability process. Fewer stigmas associated with mental
diagnoses or easier access to a disability pension with a primary psychiatric diagnose might
reduce this stress. Furthermore, shorter casework time might reduce the stress for all disability

pensioners. However, lower participation in the latest wave of the health survey could
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contribute to the observed difference in mental symptoms around time of receiving a

disability pension.

6.3.7 Understanding health, illness and sickness
Sickness as a social role involves socially constructed expectations about appropriate
behaviour (174). Concepts of social influence on behaviour (see section 6.3.4) are therefore
important for the definition of the sick role. However, concepts of health and illness also
include more than biological processes (10). Within medical sociology, a large body of
research has discussed the social dimensions of illness (175). The medical profession’s
understanding of illness, the patient’s experience of illness, and society’s consideration of
illness can all be considered social constructs (175). While this does not imply that illness is
not real (176), it implies that our understanding of illness is changeable. Furthermore, it
implies that theories of interpersonal influence apply not only to sickness and the behavioural
aspects of poor health, but also to illness and the individual’s interpretations of his or her
experiences.

Self-rated health is highly predictive of morbidity and mortality, but poorly defined
(177, 178). It is not clear which reference health is supposed to be compared to; the
individual’s earlier health status, that of peers or some other standard (178). The health
experienced at a given level of disease or impairment is therefore subjective, and could be

object to secular changes as expectations to health change over time.
6.4 Implications

6.4.1 Future research

The association between one spouse receiving a disability pension and the other spouse’s risk
of receiving a disability pension can be caused by spousal health influence, spousal influence
on the propensity to seek a disability pension at the same level of poor health, or a
combination of both. The possible association between one spouse’s health and the other
spouse’s risk of work related disability should be explored more thoroughly.

Possible health influence between spouses could be assessed further in different ways.
Associations between exposures in a couple and individual health outcomes could be
examined further by studying cause-specific mortality or hospitalisation as the outcome,
rather than all-cause mortality. With a narrower scope regarding exposures and outcomes, the
regression models could also be refined to assure optimal adjustment for possible

confounders.
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Associations have previously been identified between one spouse’s hospitalisation or
death and the morbidity or mortality of the other spouse. It is nonetheless difficult to bypass
the possibility of residual confounding. It would be possible to study the risk over time within
individuals to overcome much of this problem. We studied health and symptoms relative to
the time of spouse’s disability pension receipt, but one could have chosen other exposures like
hospitalisation, cancer diagnose or stroke to get another picture of how the ill health of one
partner might affect the health of the other partner.

Another approach to study the risk of disability pensions depending on spouse’s
disability status would be to use an instrumental variable. One study used Social Security
Tribunals as an instrument variable to study the association between disability pensions
received among parents and children (179). Although cases handled by Social Security
Tribunals might not be representative of all disability pension cases, the assignment to a
tribunal with greater likelihood of granting a disability pension after an appeal is not likely to

be associated with most confounders that might otherwise create spurious associations.

6.4.2 Policy implications
We did not find indication of substantial differences in the prevalence of poor self-rated
health around time of receiving a disability pension in the 1990s compared to the 2000s. It
thus seems that the levels of poor health needed to be granted a disability pension has not
changed over this time period. This also implies that cases are handled in similar manners by
the Norwegian Labour and Welfare Administration. This is reassuring, and an important
finding to counteract the impression that disability pensions are readily granted to individuals
who don’t need them.

Our results further suggest that the stress associated with the disability process has
declined. This can possibly be attributed to reduced casework time or fewer stigmas
associated with mental disease. Either way, it suggests that the development is going in the

right direction.

6.4.3 Implications for clinical evaluations

The results of this thesis underline the importance of considering the social context that
people live in. Although the importance of social context is theoretically well-known, this
knowledge might not always be implemented in everyday clinical work. The clustering of
disability pensions within couples suggests one should also be aware of the spouse’s work

situation when facing a person in the rehabilitation process. More importantly, however, the
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possible spousal influence suggests that spouses should be included in the discussion about

possibilities and obstacles related to functional abilities and prospects of returning to work.
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7 Conclusions
In this thesis, I have discussed the associations between perceived health in couples and

disability pension receipt.

We found that disability pensions were clustered in couples, and that the hazard of
receiving a disability pension was larger after the spouse had received a disability pension.
Some of this association could be attributed to pre-existing similarities between spouses.
Furthermore, we found an increased risk of receiving a disability pension for individuals
living in a couple with poor health, illness and low education. On the other hand, somatic
disease in the couple was not associated with the individual’s risk of receiving a disability
pension. There was weak evidence of associations between living in a couple with poor
health, disease or illness and mortality of the individual. There was, however, evidence of
associations between smoking and education in the couple and individual mortality. Although
spouse’s ill health is associated with risk of receiving a disability pension, we did not find
evidence of any short-term effects of the disability process on the spouse’s health or illness.

We found the self-rated health of those who received a disability pension to be similar
in the 1990s compared to the 2000s. The disability benefit thus seems to be granted at the
same terms in the 2000s as they were in the 1990s. The stress associated with the disability
process may still have declined during this time period, maybe due to faster casework and
fewer stigmas related to mental disease.

The possible association between spouse’s health and work related disability should be
examined further. The works included in this thesis suggest that the current welfare scheme in
Norway works reasonably well regarding handling of work related disability, and that there
has not been a sliding of the levels of poor health required to be granted a disability pension.
Furthermore, they suggest that it could be useful to include the partner in the discussions

about possibilities and barriers for return-to-work.

59



60



8 References

1. Stattin M. Retirement on grounds of ill health. Occup Environ Med. 2005;62(2):135-
40.

2. NAV. Uferetrygd. 2015 [Last visited 2015 02.09.2015]; Available from:
https://www.nav.no/no/NAV+og+samfunn/Statistikk/A AP+nedsatt+arbeidsevne+og+uforetry
gd-+-+statistikk/Uforetrygd.

3. Andersen S. Uferetrygd smitter. Dagens Neeringsliv. 2006.

4. Stavrum G. Trygd smitter og trygd gér i arv. 2014 [Last visited 2015 30.09.2015];
Available from: http://stavrum.blogg.no/1394611198 ufre i arv.html.

5. de Rijk A. Work Disability Theories: A Taxonomy for Researchers. In: Loisel P,
Anema J, editors. Handbook of Work Disability. New York: Springer; 2013.

6. Rothman KJ, Greenland S, Lash TL. Modern epidemiology. 3rd edition ed.
Philadelphia: Lippincott Williams & Wilkins; 2008.

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

8. Boyd KM. Disease, illness, sickness, health, healing and wholeness: exploring some
elusive concepts. Med Humanit. 2000;26(1):9-17.

9. Larson JS. The conceptualization of health. Med Care Res Rev. 1999;56(2):123-36.
10.  Marinker M. Why make people patients? J Med Ethics. 1975;1(2):81-4.

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

12.  World Health Organization. International Classification of Impairments, Disabilities,
and Handicaps. Geneva: World Health Organisation; 1980.
13. Susser M. Disease, illness, sickness; impairment, disability and handicap. Psychol

Med. 1990;20(03):471-3.

14. World Health Organization. Disabilities. 2015 [07.09.2015]; Available from:
http://www.who.int/topics/disabilities/en/.

15.  Fried LP, Ferrucci L, Darer J, Williamson JD, Anderson G. Untangling the concepts of
disability, frailty, and comorbidity: implications for improved targeting and care. The Journals
of Gerontology Series A: Biological Sciences and Medical Sciences. 2004;59(3):255-63.

16. Rothman KJ. Epidemiology: an introduction. 2nd edition ed. New York: Oxford
University Press; 2012.

17.  Shmueli G. To explain or to predict? Statistical science. 2010;25(3):289-310.

18. Bjerngaard JH, Krokstad S, Johnsen R, Karlsen AO, Pape K, Stover M, et al.
Epidemiologisk forskning om uferepensjon i Norden [Epidemiological research on disability
pensions in the Nordic countries]. Norsk epidemiologi. 2009;19(2):103-14.

19.  Biiltmann U, Brouwer S. Individual-level psychosocial factors and work disability
prevention. In: Loisel P, Anema J, editors. Handbook of work disabiltiy New York: Springer;
2013.

20. Westerlund H, Kivimaki M, Singh-Manoux A, Melchior M, Ferrie JE, Pentti J, et al.
Self-rated health before and after retirement in France (GAZEL): a cohort study. Lancet.
2009;374(9705):1889-96.

21.  Milner A, Page A, Lamontagne A. Cause and effect in studies on unemployment,
mental health and suicide: a meta-analytic and conceptual review. Psychol Med.
2014;44(05):909-17.

22. Mittendorfer-Rutz E, Alexanderson K, Westerlund H, Lange T. Is transition to
disability pension in young people associated with changes in risk of attempted suicide?
Psychol Med. 2014;44:2331-8.

61



23. Overland S, Glozier N, Henderson M, Maeland JG, Hotopf M, Mykletun A. Health
status before, during and after disability pension award: the Hordaland Health Study (HUSK).
Occup Environ Med. 2008;65(11):769-73.

24.  Leinonen T, Lahelma E, Martikainen P. Trajectories of antidepressant medication
before and after retirement: the contribution of socio-demographic factors. Eur J Epidemiol.
2013;28(5):417-26.

25.  Lovdata. Lov om folketrygd (folketrygdloven). 1997 [19 Aug 2015]; Available from:
https://lovdata.no/dokument/NL/1ov/1997-02-28-19/*#%*.

26.  OECD. Sickness, Disability and Work: Breaking the Barriers: A Synthesis of Findings
Across OECD Countries. Paris: OECD Publishing; 2010.

217. Mykletun A, Overland S, Dahl AA, Krokstad S, Bjerkeset O, Glozier N, et al. A
population-based cohort study of the effect of common mental disorders on disability pension
awards. Am J Psychiatry. 2006;163(8):1412-8.

28.  Bartley M. Unemployment and ill health: understanding the relationship. J Epidemiol
Community Health. 1994;48(4):333-7.

29. Statistics Norway. Statistikkbanken. 2014 [September 02, 2015]; Available from:
https://www.ssb.no/statistikkbanken/.

30.  Ose SO, Jiang L, Bungum B. Det kjonnsdelte arbeidsmarkedet og kvinners
arbeidshelse. En gjennomgang av forskningen. Trondheim: Sintef2014.

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

32.  OECD. Sickness, disability andwWork: Keeping on track in the economic downturn:
background paper: OECD, Paris2009.

33.  Bratsberg B, Fevang E, Roed K. Disability in the welfare state: an unemployment
problem in disguise? IZA Discussion Paper No 4897. 2010.

34.  NAV. § 22-12 Tidspunkt for utbetaling nar rett til en ytelse oppstar eller oppharer
2012 [19.08.2015]; Available from:
https://www.nav.no/rettskildene/Rundskriv/%C2%A7+22-
12+Tidspunkt+fortutbetaling+n%C3%A Sr+rett+til+en+ytelse+oppst%C3%ASr+eller+opph
%C3%B8rer.147990.cms.

35.  Lovdata pro. Folketrygdloven (opphevet). 1966 [26 September, 2015]; Available
from: https://lovdata.no/pro/#document/NLO/lov/1966-06-17-
12/*7searchResultContext=1204.

36. Bragstad T. Tidsbegrenset uferestonad-evaluering fire ar etter innfering [ Time-limited
disability pension - an evaluation four years after implementation]: Norwegian Labour and
Welfare Administration2009. Report No.: 3/2009.

37.  Hippe J, Midtsundstad T, Seip A, Bogen H, Hernes G. "When I'm sixty four" -
seniorpolitiske fremtidsbilder ["When I'm sixty four" - senior political visions on the
future]2012. Report No.: 02/2012.

38.  Lovdata pro. Lov om endringer i folketrygdloven og i enkelte andre lover
(tidsbegrenset uforestonad). Sosialdepartementet; 2003 [24 September, 2015]; Available
from: http://lovdata.no/pro/LTI/lov/2003-06-20-55.

39.  Lovdata pro. Lov om endringer i folketrygdloven og i enkelte andre lover
(arbeidsavklaringspenger, arbeidsevnevurderinger og aktivitetsplaner). 2008 [09 november
2015]; Available from: https://lovdata.no/pro/#document/LTI/1ov/2008-12-19-106.

40.  Lovdata pro. Lov om endringer i folketrygdloven (ny uferetrygd og alderspensjon til
ufere). Lovdata pro; 2011 [09 November 2015]; Available from:
https://lovdata.no/pro/#document/LTI/lov/2011-12-16-59.

62



41.  Arbeids- og sosialdepartementet. Lov om aldersgrenser for offentlige tjenestemenn
m.fl. Lovdatal956 [24 September, 2015]; Available from:
https://lovdata.no/dokument/NL/lov/1956-12-21-1?g=aldersgrenseloven.

42.  Lovdata. Lov om statstilskott til ordninger for avtalefestet pensjon. 1988 [24
September, 2015]; Available from: https://lovdata.no/pro/#document/NLO/lov/1988-12-23-
110.

43.  Jacobsen O. Pensjonsreformen: Hvilken innvirkning har den hatt pa bruken av
helserelaterte ytelser? Arbeid og velferd. 2014;3:64-73.

44, Ellingsen J. Utviklingen i uferetrygd per 30. juni 2015. www.nav.no: NAV; 2015 [24
September, 2015]; Available from:

https://www.nav.no/no/NA V+og+samfunn/Statistikk/A AP+nedsatt+arbeidsevne+og+uforetry
gd+-tstatistikk/Uforetrygd.

45.  Bragstad T, Ellingsen J, MN L. Hvorfor blir det flere uforepensjonister? Arbeid og
velferd. 2012;1:26-39.

46.  Brage S, Thune O. Ung uferhet og psykisk sykdom. Arbeid og velferd. 2015;1:37-49.
47.  Cheal D. Sociology of family life. New York Palgrave; 2002.

48.  Liao TF, Stevens G. Spouses, homogamy, and social networks. Soc Forces.
1994;73(2):693-707.

49.  Hoyt DR, Babchuk N. Adult kinship networks: The selective formation of intimate ties
with kin. Soc Forces. 1983;62(1):84-101.

50.  Kristiansen J. Tiden gar - aldersforskjellen bestér? [Persisting age difference over
time]. ssb.no: Statistics Norway; 2004 [06 Nov 2015]; Available from:
https://www.ssb.no/befolkning/artikler-og-publikasjoner/tiden-gaar-aldersforskjellen-bestaar.
51.  Wilson B, Smallwood S. Age differences at marriage and divorce. Population trends -
London-. 2008;132:17.

52. Robards J, Evandrou M, Falkingham J, Vlachantoni A. Marital status, health and
mortality. Maturitas. 2012;73(4):295-9.

53.  Seeman TE, Crimmins E. Social environment effects on health and aging. Ann N Y
Acad Sci. 2001;954(1):88-117.

54.  Holt-Lunstad J, Birmingham W, Jones BQ. Is there something unique about marriage?
The relative impact of marital status, relationship quality, and network social support on
ambulatory blood pressure and mental health. Ann Behav Med. 2008;35(2):239-44.

55.  Kiecolt-Glaser JK, Newton TL. Marriage and health: his and hers. Psychol Bull.
2001;127(4):472-503.

56.  Meyler D, Stimpson JP, Peek MK. Health concordance within couples: a systematic
review. Soc Sci Med. 2007;64(11):2297-310.

57.  Thomsen AF, Olsbjerg M, Andersen PK, Kessing LV. Cohabitation patterns among
patients with severe psychiatric disorders in the entire Danish population. Psychol Med.
2013;43(5):1013-21.

58. Speakman JR, Djafarian K, Stewart J, Jackson DM. Assortative mating for obesity.
Am J Clin Nutr. 2007;86(2):316-23.

59. Di Castelnuovo A, Quacquaruccio G, Donati MB, De Gaetano G, Iacoviello L.
Spousal concordance for major coronary risk factors: a systematic review and meta-analysis.
Am J Epidemiol. 2009;169(1):1-8.

60.  Burgess EW, Wallin P. Homogamy in social characteristics. American Journal of
Sociology. 1943:109-24.

61.  Udry JR. The social context of marriage. Philadephia: Lippincott; 1971.

62.  Breen R, Andersen SH. Educational assortative mating and income inequality in
Denmark. Demography. 2012;49(3):867-87.

63



63. Schwartz CR, Mare RD. Trends in educational assortative marriage from 1940 to
2003. Demography. 2005;42(4):621-46.

64.  Birkelund GE, Heldal J. Who marries whom? Educational homogamy in Norway.
Demographic Research. 2003;8(1):1-30.

65. Pearson K. Assortative mating in man. Biometrika. 1903;2:481-98.

66.  Heath A, Eaves LJ. Resolving the effects of phenotype and social background on mate
selection. Behav Genet. 1985;15(1):15-30.

67.  Eaves LJ, Hatemi PK. Do we choose our spouse based on our in-laws? Resolving the
effects of family background and spousal choice for educational attainment, religious practice,
and political preference. Social Science Quarterly. 2011;92(5):1253-78.

68.  Tambs K, Moum T. No large convergence during marriage for health, lifestyle, and
personality in a large sample of Norwegian spouses. Journal of Marriage and the Family.
1992:957-71.

69.  Arranz Becker O. Effects of similarity of life goals, values, and personality on
relationship satisfaction and stability: Findings from a two-wave panel study. Personal
Relationships. 2013;20(3):443-61.

70. Ask H. Married and cohabitating couples: Spousal similarity and spousal caregiving
Findings from the Nord-Trendelag Health Study. Oslo: University of Oslo; 2013.

71. Tower RB, Kasl SV. Depressive symptoms across older spouses: longitudinal
influences. Psychol Aging. 1996;11(4):683-97.

72.  Kouros CD, Cummings EM. Longitudinal associations between husbands' and wives'
depressive symptoms. J Marriage Fam. 2010;72(1):135-47.

73. Butterworth P, Rodgers B. Concordance in the mental health of spouses: analysis of a
large national household panel survey. Psychol Med. 2006;36(5):685-97.

74.  Hatfield E, Cacioppo JT, Rapson RL. Emotional contagion. New York: Cambridge
university press; 1994.

75.  Homish GG, Leonard KE. Spousal influence on general health behaviors in a
community sample. Am J Health Behav. 2008;32(6):754-63.

76.  Falba TA, Sindelar JL. Spousal concordance in health behavior change. Health Serv
Res. 2008;43(1 Pt 1):96-116.

77. Umberson D. Gender, marital status and the social control of health behavior. Soc Sci
Med. 1992;34(8):907-17.

78.  Ask H, Idstad M, Engdahl B, Tambs K. Non-random mating and convergence over
time for mental health, life satisfaction, and personality: the Nord-Trondelag Health Study.
Behav Genet. 2013;43(2):108-19.

79.  Ask H, Rognmo K, Torvik FA, Reysamb E, Tambs K. Non-random mating and
convergence over time for alcohol consumption, smoking, and exercise: the Nord-Trendelag
Health Study. Behav Genet. 2011;42(3):356-65.

80.  Vitaliano PP, Zhang J, Scanlan JM. Is caregiving hazardous to one's physical health?
A meta-analysis. Psychol Bull. 2003;129(6):946-72.

81.  Vitaliano PP, Young HM, Zhang J. Is caregiving a risk factor for illness? Curr Dir
Psychol Sci. 2004;13(1):13-6.

82.  Bastawrous M. Caregiver burden-A critical discussion. Int J Nurs Stud.
2013;50(3):431-41.

83. Adelman RD, Tmanova LL, Delgado D, Dion S, Lachs MS. Caregiver burden: a
clinical review. JAMA. 2014;311(10):1052-60.

84.  Pinquart M, Sorensen S. Differences between caregivers and noncaregivers in
psychological health and physical health: a meta-analysis. Psychol Aging. 2003;18(2):250.

64



85. Dunkle RE, Feld S, Lehning AJ, Kim H, Shen H-W, Kim MH. Does becoming an
ADL spousal caregiver increase the caregiver’s depressive symptoms? Res Aging.
2014;36(6):655-82.

86.  Haley WE, Roth DL, Howard G, Safford MM. Caregiving strain and estimated risk for
stroke and coronary heart disease among spouse caregivers differential effects by race and
sex. Stroke. 2010;41(2):331-6.

87.  Lee S, Colditz GA, Berkman LF, Kawachi I. Caregiving and risk of coronary heart
disease in US women: a prospective study. Am J Prev Med. 2003;24(2):113-9.

88.  Capistrant BD, Moon JR, Berkman LF, Glymour MM. Current and long-term spousal
caregiving and onset of cardiovascular disease. J Epidemiol Community Health.
2012;66(10):951-6.

89.  Schulz R, Beach SR. Caregiving as a risk factor for mortality. JAMA.
1999;282(23):2215-9.

90.  Kramer BJ. Gain in the caregiving experience: Where are we? What next? The
Gerontologist. 1997;37(2):218-32.

91. Brown SL, Smith DM, Schulz R, Kabeto MU, Ubel PA, Poulin M, et al. Caregiving
behavior is associated with decreased mortality risk. Psychol Sci. 2009;20(4):488-94.

92.  Christakis NA, Allison PD. Mortality after the hospitalization of a spouse. N Engl J
Med. 2006;354(7):719-30.

93. Moon JR, Kondo N, Glymour MM, Subramanian S. Widowhood and Mortality: A
Meta-Analysis. PLoS One. 2011;6(8):e23465.

94.  Pinquart M, Sorensen S. Gender differences in caregiver stressors, social resources,
and health: an updated meta-analysis. J Gerontol B Psychol Sci Soc Sci. 2006;61(1):33-45.
95. Lee Y, Tang F. More caregiving, less working: caregiving roles and gender difference.

J Appl Gerontol. 2015;34(4):465-83.

96. Berkman LF, Glass T, Brissette I, Seeman TE. From social integration to health:
Durkheim in the new millennium. Soc Sci Med. 2000;51(6):843-57.

97.  Schafer MH. Discussion networks, physician visits, and non-conventional medicine:
Probing the relational correlates of health care utilization. Soc Sci Med. 2013;87:176-84.

98. Smith KR, Zick CD. Linked lives, dependent demise? Survival analysis of husbands
and wives. Demography. 1994;31(1):81-93.

99. Nilsen SM, Bjerngaard JH, Ernstsen L, Krokstad S, Westin S. Education-based health
inequalities in 18,000 Norwegian couples: the Nord-Trendelag health study. BMC Public
Health. 2012;12:998.

100. Becker GS. A Treatise on the Family Cambridge, Massachusetts: Harvard University
Press; 1981. pp31-33

101. Hesselius P. Is leisure contagious? The relationship between sickness absence and
spousal retirement. National Institute Economic Review. 2009;209(1):104-15.

102. Blau DM. Labor force dynamics of older married couples. Journal of Labor
Economics. 1998;16(3):595-629.

103. Gustman AL, Steinmeier TL. Retirement in dual-career families: a structural model.
Journal of Labor Economics. 2000:503-45.

104.  Siegel MJ. Measuring the effect of husband's health on wife's labor supply. Health
Econ. 2006;15(6):579-601.

105.  Ekerdt DJ. Frontiers of research on work and retirement. The Journals of Gerontology
Series B: Psychological Sciences and Social Sciences. 2010;65(1):69-80.

106. Syse A, Solem PE, Ugreninov E, Mykletun R, Furunes T. Do spouses coordinate their
work exits? A combined survey and register analysis From Norway. Res Aging.
2014;36(5):625-50.

65



107. Feng D, Baker L. Spouse similarity in attitudes, personality, and psychological well-
being. Behav Genet. 1994;24(4):357-64.

108. Luo S, Klohnen EC. Assortative mating and marital quality in newlyweds: a couple-
centered approach. J Pers Soc Psychol. 2005;88(2):304.

109.  Watson D, Klohnen EC, Casillas A, Nus Simms E, Haig J, Berry DS. Match makers
and deal breakers: Analyses of assortative mating in newlywed couples. J Pers.
2004;72(5):1029-68.

110.  Alford JR, Hatemi PK, Hibbing JR, Martin NG, Eaves LJ. The politics of mate choice.
The Journal of Politics. 2011;73(02):362-79.

111.  Schofield D, Shrestha R, Callander E, Byles J, Kimman M. Costs of being a carer:
labour force participation and lost earnings among older working-aged Australians. Aust N Z
J Public Health. 2013;37(2):192-3.

112.  Lilly MB, Laporte A, Coyte PC. Labor market work and home care's unpaid
caregivers: a systematic review of labor force participation rates, predictors of labor market
withdrawal, and hours of work. Milbank Q. 2007;85(4):641-90.

113.  Wakabayashi C, Donato KM. The consequences of caregiving: Effects on women’s
employment and earnings. Population Research and Policy Review. 2005;24(5):467-88.

114.  Heitmueller A, Michaud P-C. Informal care and employment in England: evidence
from the British Household Panel Survey. IZA Discussion Paper No 2010. 2006.

115. Dahl SA, Nilsen @A, Vaage K. Gender differences in early retirement behaviour.
European Sociological Review. 2003;19(2):179-98.

116. Dahl S-A, Nilsen IV OA, Vaage K. Work or retirement? Exit routes for Norwegian
elderly. Applied Economics. 2000;32(14):1865-76.

117. Johnsen JV, Vaage K. Early Retirement and Spousal Take-Up of Disability Pension.
[Working paper]. 2014.Available from:
http://folk.uib.no/secaa/Public/Trygd2014/spousal_retirement JVJ 201408128.pdf

118.  Selin H. What happens to the husband's retirement decision when the wife's retirement
incentives change? [Working paper]. 2012.Available from:
http://papers.ssrn.com/sol3/papers.cfm?abstract id=2034233

119. Gustman AL, Steinmeier TL. Social security, pensions and retirement behaviour
within the family. Journal of Applied Econometrics. 2004;19(6):723-37.

120. Albertsen K, Lund T, Christensen KB, Kristensen TS, Villadsen E. Predictors of
disability pension over a 10-year period for men and women. Scandinavian journal of public
health. 2007;35(1):78-85.

121.  Grimes DA, Schulz KF. An overview of clinical research: the lay of the land. The
lancet. 2002;359:57-61.

122.  Krokstad S, Langhammer A, Hveem K, Holmen T, Midthjell K, Stene T, et al. Cohort
profile: the HUNT study, Norway. Int J Epidemiol. 2013;42(4):968-77.

123.  Holmen J, Midthjell K, Kriiger @, Langhammer A, Holmen TL, Bratberg GH, et al.
The Nord-Trendelag Health Study 1995-97 (HUNT 2): objectives, contents, methods and
participation. Norsk epidemiologi. 2003;13(1):19-32.

124. Lovdata. Vedtak om sammenslaing av Mosvik og Inderoy kommuner, Nord-
Trendelag. 2010 [updated 11.11.201017. September, 2014]; Available from:
https://lovdata.no/dokument/OV/forskrift/2010-11-05-1409.

125.  Langhammer A, Krokstad S, Romundstad P, Heggland J, Holmen J. The HUNT study:
participation is associated with survival and depends on socioeconomic status, diseases and
symptoms. BMC Med Res Methodol. 2012;12(1):143.

126. Langhammer A, Johnsen R, Holmen J, Gulsvik A, Bjermer L. Cigarette smoking gives
more respiratory symptoms among women than among men The Nord-Trendelag Health
Study (HUNT). J Epidemiol Community Health. 2000;54(12):917-22.

66



127.  HUNT Research Centre. HUNT databank. 2015 [16 November, 2015]; Available
from: https://hunt-db.medisin.ntnu.no/hunt-db/.

128. Lovdata. Lov om offisiell statistikk og Statistisk Sentralbyra (statistikkloven). 2015;
Available from: https://lovdata.no/dokument/NL/lov/1989-06-16-
54?q=statistisk+sentralbyr%C3%AS.

129.  Statistics Norway. Data til forskning - steg for steg. 2014 [16 November, 2015];
Available from: https://www.ssb.no/omssb/tjenester-og-verktoy/data-til-

forskning#Hvilke data du kan Ine og_hvilke dispensasjoner du_m_ha.

130.  Skatteetaten. Fedselsnummer. 2015 [October 15, 2015]; Available from:
http://www.skatteetaten.no/no/Person/Folkeregister/Fodsel-og-navnevalg/Barn-fodt-i-
Norge/Fodselsnummer/.

131.  Statistics Norway. Databasen FD-trygd. 2015 [26 September, 2015]; Available from:
https://www.ssb.no/omssb/tjenester-og-verktoy/data-til-forskning/fd-trygd.

132.  Akselsen A, Hansen O, Holm S. FD-trygd dokumentasjonsrapport. Pensjoner. Grunn-
og hjelpestonader 2005-2008. Oslo: Statistics Norway2009. Report No.: 2009/57.

133.  Statistics Norway. Utlan av data om utdanning. 2014 [24 August, 2015]; Available
from: http://www.ssb.no/omssb/tjenester-og-verktoy/data-til-forskning/utdanning.

134.  Statistics Norway. Utlan av data om befolkningen. 2014 [24. August, 2015];
Available from: http://www.ssb.no/omssb/tjenester-og-verktoy/data-til-forskning/befolkning.
135. Falnes-Dalheim A. Dokumentasjon av registerbasert familie- og
husholdningsstatistikk. Oslo SSB2009. Report No.: 2009/54.

136.  Statistics Norway. Familiedata. 2010 [06.07.2014]; Available from:
https://www.ssb.no/omssb/tjenester-og-verktoy/data-til-forskning/befolkning.

137. 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.
138.  Statistics Norway. Norwegian Standard Classification of Education. Revised 2000.
Osl02001.

139. Kleinbaum DG, Klein M. Survival analysis. 3rd edition ed: Springer; 2012.

140. LongJS, Freese J. Regression models for categorical dependent variables using Stata.
Third edition ed. College station, Texas: Stata press; 2014.

141. Rabe-Hesketh S, Skrondal A. Multilevel and longitudinal modeling using Stata.
College Station TX: Stata Corp; 2008.

142.  Twisk JW. Applied multilevel analysis: practical guide to biostatistics and
epidemology. Cambridge: Cambridge University Press; 2006.

143.  Merlo J, Chaix B, Ohlsson H, Beckman A, Johnell K, Hjerpe P, et al. A brief
conceptual tutorial of multilevel analysis in social epidemiology: using measures of clustering
in multilevel logistic regression to investigate contextual phenomena. J Epidemiol
Community Health. 2006;60(4):290-7.

144. Carlin JB, Gurrin LC, Sterne JAC, Morley R, Dwyer T. Regression models for twin
studies: a critical review. Int J Epidemiol. 2005;34(5):1089-99.

145. Begg MD, Parides MK. Separation of individual-level and cluster-level covariate
effects in regression analysis of correlated data. Stat Med. 2003;22(16):2591-602.

146. Sjolander A, Johansson AL, Lundholm C, Altman D, Almqvist C, Pawitan Y.
Analysis of 1: 1 matched cohort studies and twin studies, with binary exposures and binary
outcomes. Statistical Science. 2012;27(3):395-411.

147. Lovdata. Forskrift om folkeregistrering. 2013 [17 November 2015]; Available from:
https://lovdata.no/dokument/SF/forskrift/2007-11-09-
12687q=folkeregisteret%20studenter%20folkeregistrert%20adresse.

67



148. Krokstad S, Westin S. Health inequalities by socioeconomic status among men in the
Nord-Trendelag Health Study, Norway. Scandinavian journal of public health.
2002;30(2):113-24.

149. White IR, Carlin JB. Bias and efficiency of multiple imputation compared with
complete-case analysis for missing covariate values. Stat Med. 2010;29(28):2920-31.

150.  Frisell T, Oberg S, Kuja-Halkola R, Sjdlander A. Sibling comparison designs: bias
from non-shared confounders and measurement error. Epidemiology. 2012;23(5):713-20.
151. Fagerland MW, Lydersen S, Laake P. Recommended confidence intervals for two
independent binomial proportions. Stat Methods Med Res. 2015;24(2):224-54.

152. Hagen K, Zwart JA, Vatten L, Stovner LJ, Bovim G. Head-HUNT: validity and
reliability of a headache questionnaire in a large population-based study in Norway.
Cephalalgia. 2000;20(4):244-51.

153.  Modalsli EH, Snekvik I, Asvold BO, Romundstad PR, Naldi L, Saunes M. Validity of
Self-Reported Psoriasis in a General Population: The HUNT Study, Norway. J Invest
Dermatol. 2015/10/01 ed2015.

154. Landmark T, Romundstad P, Dale O, Borchgrevink PC, Kaasa S. Estimating the
prevalence of chronic pain: validation of recall against longitudinal reporting (the HUNT pain
study). Pain. 2012;153(7):1368-73.

155.  Kurtze N, Rangul V, Hustvedt BE, Flanders WD. Reliability and validity of self-
reported physical activity in the Nord-Trondelag Health Study (HUNT 2). Eur J Epidemiol.
2007;22(6):379-87.

156. Rothman KJ. BMI-related errors in the measurement of obesity. Int J Obes.
2008;32:S56-S9.

157. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation. J Chronic Dis.
1987;40(5):373-83.

158.  Molenberghs G, Thijs H, Jansen I, Beunckens C, Kenward MG, Mallinckrodt C, et al.
Analyzing incomplete longitudinal clinical trial data. Biostatistics. 2004;5(3):445-64.

159.  An MY, Christensen BJ, Gupta ND. Multivariate mixed proportional hazard
modelling of the joint retirement of married couples. Journal of Applied Econometrics.
2004;19(6):687-704.

160.  Schirle T. Why Have the Labor Force Participation Rates of Older Men Increased
since the Mid-1990s? Journal of Labor Economics. 2008;26(4):549-94.

161. Zweimiiller J, Winter-Ebmer R, Falkinger J. Retirement of spouses and social security
reform. European Economic Review. 1996;40(2):449-72.

162.  Johnson RW, Favreault M. Retiring together or working alone: The impact of spousal
employment and disability on retirement decisions. [Working paper]. 2001.Available from:
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=265143

163. Coile CC. Health shocks and couples' labor supply decisions. [Working paper].
2004.Available from: http://academics.wellesley.edu/Economics/Coile/w10810.pdf

164. Townsend AL, Miller B, Guo S. Depressive symptomatology in middle-aged and
older married couples: a dyadic analysis. J Gerontol B Psychol Sci Soc Sci. 2001;56(6):S352-
64.

165. Cutrona CE. Recent advances in research on social support in couples. In: Noller P,
Karantzas GC, editors. The Wiley-Blackwell handbook of couples and family relationships.
Chichester: Wiley-Blackwell; 2012. p. 392-405.

166. Deutsch M, Gerard HB. A study of normative and informational social influences
upon individual judgment. The journal of abnormal and social psychology. 1955;51(3):629.
167. Lindbeck A. Welfare state disincentives with endogenous habits and norms. The
Scandinavian journal of economics. 1995;97(4):477-94.

68



168. Lindbeck A, Nyberg S, Weibull JW. Social norms and welfare state dynamics. Journal
of the European Economic Association. 2003;1(2-3):533-42.

169. Rege M, Telle K, Votruba M. Social interaction effects in disability pension
participation: evidence from plant downsizing. The Scandinavian journal of economics.
2012;114(4):1208-39.

170. Loisel P, Anema JR. Handbook of work disability. Prevention and management. New
York: Springer; 2013.

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

172.  Volker D, Zijlstra-Vlasveld MC, Brouwers EP, van Lomwel AG, van der Feltz-
Cornelis CM. Return-to-Work Self-Efficacy and Actual Return to Work Among Long-Term
Sick-Listed Employees. J Occup Rehabil. 2015;25(2):423-31.

173.  Ross CE, Wu C. The links between education and health. Am Sociol Rev. 1995:719-
45.

174. Parsons T. Illness and the role of the physician: A sociological perspective. Am J
Orthopsychiatry. 1951;21(3):452-60.

175.  Conrad P, Barker KK. The social construction of illness key insights and policy
implications. J Health Soc Behav. 2010;51(1 suppl):S67-S79.

176. Barker KK. The social construction of illness. Medicalization and contested illness. In:
Bird CE, Conrad P, Fremont AM, Timmermans S, editors. Handbook of medical sociology.
Nashville, Tennessee: Vanderbilt University Press; 2010.

177. Bailis DS, Segall A, Chipperfield JG. Two views of self-rated general health status.
Soc Sci Med. 2003;56(2):203-17.

178.  Jylhd M. What is self-rated health and why does it predict mortality? Towards a
unified conceptual model. Soc Sci Med. 2009;69(3):307-16.

179. Dahl GB, Kostol AR, Mogstad M. Family welfare cultures. [Working paper].
2013.Available from: http://www.nber.org/papers/w19237

69









Is not included due to copyright






Paper 11



Is not included due to copyright






Paper 111



Is not included due to copyright



30



	Omslag_Vie
	77904_PhD_GunnhildVie_83%
	TK.pdf
	77904_Innmat_01_1_PhDTittelTitleTitelTitre
	77904_Innmat_02_1_PhDTittelTitleTitelTitre





