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ABSTRACT

Objectives We examined the risk of disability pension
before and after ischaemic heart disease (IHD) or stroke
event, the burden of stroke compared with IHD and which
factors predicted disability pension after either event.
Design A population-based cohort study with follow-up
5years before and after the event. Register data were
analysed with general linear modelling with binary and
Poisson distributions including interaction tests for event
type (IHD/stroke).

Setting and participants All people living in Sweden,
aged 25-60 years at the first event year, who had been
living in Sweden for 5years before the event and had

no indication of IHD or stroke prior to the index event in
2006-2008 were included, except for cases in which
death occurred within 30 days of the event. People with
both IHD and stroke were excluded, resulting in 18 480
cases of IHD (65%) and 9750 stroke cases (35%).
Primary outcome measures Disability pension.
Results Of those going to suffer IHD or stroke event, 25%
were already on disability pension a year before the event.
The adjusted OR for disability pension at first postevent
year was 2.64-fold (95% CI 2.25 to 3.11) for people with
stroke compared with IHD. Economic inactivity predicted
disability pension regardless of event type (OR=3.40;
95% Cl 2.85 to 4.04). Comorbid mental disorder was
associated with the greatest risk (OR=3.60; 95% Cl 2.69
to 4.83) after an IHD event. Regarding stroke, medical
procedure, a proxy for event severity, was the largest
contributor (OR=2.27, 95% Cl 1.43 to 3.60).

Conclusions While IHD event was more common, stroke
involved more permanent work disability. Demographic,
socioeconomic and comorbidity-related factors were
associated with disability pension both before and after the
event. The results help occupational and other healthcare
professionals to identify vulnerable groups at risk for
permanent labour market exclusion after such an event.

INTRODUCTION

Worldwide, 11% of the total disease burden
as measured with disability-adjusted life
years is attributed to ischaemic heart disease
(IHD) and stroke.' Due to improved treat-
ment of both IHD and stroke contributing

Strengths and limitations of this study

» With large population-based cohort data with reliable
register-based measures and no loss to follow-up,
we provided information about how ischaemic heart
disease (IHD) and stroke events were linked with
risk of permanent work disability, that is, disability
pension.

» Compared with previous studies focusing on IHD, we
had a longer follow-up time—5 years—hboth before
and after the event.

» We were able to include a large set of predictors
of disability pension, including sociodemographic
factors, comorbid conditions and medical procedure.

» The results may help when planning preventive
measures for permanent work disability after IHD or
stroke event.

» As we were only able to include information that
was available in administrative registers, we
had no data on quality and outcome of postevent
care, individuals’ health behaviours or workplace
psychosocial factors.

to declining mortality,” and because of the
pressures of extended working careers,
the proportion of working-age people with
cardiovascular disease is likely to increase.
While 53%-73% of people suffering a cardio-
vascular event return to work,”® significantly
higher proportion leaves working life perma-
nently during the years following a cardiovas-
cular event than among people without such
diagnosis.” In order to help people with this
disease to continue working, it is important
to study the risk factors leading to permanent
work disability (ie, disability pension) after a
cardiovascular event.

Disease severity, comorbidity, female sex,
higher age and lower socioeconomic status
have been found to predict disability pension
after an THD event.”"? However, we found no
previous research that specifically examined
the predictors of disability pension after a
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stroke event. Research on stroke has focused on return
to work, which has been associated with a less serious
disability, younger age, higher socioeconomic position
and less cardiovascular risk factors.”® While THD and
stroke share several common risk factors, some discrep-
ancies also point to differential pattern of predictors."”
Previous studies have not examined whether differences
exist between the predictors of disability pension after
IHD and stroke events.

Our aim was to (A) determine the proportion and char-
acteristics of people who suffered an IHD or stroke event
at working age who were already on disability pension
prior to the event; and (B) examine the medical (comor-
bidity, event severity) and non-medical (demographic
and socioeconomic) predictors of disability pension in
the first postevent year, including examining difference
in IHD and stroke cases.

From a labour force policy perspective, it is important
to determine whether the predictors of disability pension
shortly after the event are different from those that
predict disability pension in the longer run. Thus, as a
sensitivity analysis, we studied the medical and non-med-
ical predictors of disability pension in the fifth postevent
year and whether there were differences between IHD
and stroke cases.

METHODS

Study design

The population-based longitudinal cohort study was

conducted based on register data obtained from three

Swedish authorities and linked using the personal iden-

tity number assigned to all residents in Sweden. The

following registers were used:

1. Statistics Sweden: LISA (Longitudinal Integration
Database for Health Insurance and Labour Market
Studies) on sex, age, education, family situation, place
of birth, type of living area and labour market activity

2. National Board of Health and Welfare: diagnosis-spe-
cific data on hospitalisations and specialised out-
patient care (coded according to the International
Classification of Diseases (ICD-10)'*); medical proce-
dures; cancer register; date of death

3. National Social Insurance Agency: annual sickness
absence data (pre-event) and disability pension data.

Our study cohort consisted of all people living in
Sweden, who at the event year were aged 25-60 years,
had been living in Sweden for 5years before the event,
and had no indication of cardiovascular events in the
registers between 2001 and the event year. First event
dates in 2006, 2007 and 2008 were included, except
for cases in which death occurred within 30 days of the
event. This resulted in a sample of 28 374 cases. The
data on cumulative disability pension were gathered
for byears prior to the event date, and byears after the
event. People with both ITHD and stroke were excluded

(n=144), resulting in 18 480 cases of IHD and 9750

stroke cases.

In prospective analyses on the predictors of disability
pension in the first and fifth postevent years, individuals
already on disability pension at the time of the event and
people with more than 730 consecutive sickness absence
days (2years) prior to the event were excluded (n=7547),
resulting in a cohort of 20 683 individuals. Those who
died or moved abroad were excluded from the death/
emigration year onwards. This resulted in a final sample
of 20 498 individuals for analyses of the onset of disability
pension during the first postevent year (185 individuals
died or moved abroad during the first year), and 19 771
for analysis of the onset of disability pension in the fifth
postevent year (912 individuals died or moved abroad
during the 5 follow-up years). Online supplementary
figure 1 shows a flow chart of inclusion and exclusion
criteria regarding each of the study questions.

Measures
An IHD event was based on hospitalisation for myocardial
infarction or other IHD, excluding angina pectoris (ie,
codes 121-125 were included). A stroke event was based
on hospitalisation for stroke (ICD-10 codes 160, 161, 163
and 164).

For the outcome, annual data on disability pension
days were gathered. In Sweden, all individuals aged
30-64, including people with no previous income, can be
granted disability pension if their work capacity is perma-
nently reduced owing to disease or injury. Individuals
aged 19-29 can be granted temporary disability pension
in cases of such reduced work capacity or in order to
complete compulsory education.

The predictors of disability pension, all measured in the
event year, were age, sex, education, economic inactivity,
type of living area, family situation, birth country, mental
disorder, cancer, diabetes and medical procedure during
the event. Age was dichotomised as ‘50years or less’ and
‘more than 50years’. Education was classified as ‘low’
(<10years), ‘intermediate’ (10-12years=highschool) or
‘high’ (>12years=college or university). Economic activity
was coded as ‘economically active’ (in paid work) or
‘economically inactive’ (not in paid work, including for
example the unemployed, students and those on parental
leave). Family situation was classified as ‘married/cohab-
iting’, ‘not married/cohabiting without children’ (ie,
single) or ‘not married/cohabiting with children’ (ie,
single parent). Birth country was dichotomised into
‘Sweden’ or ‘country other than Sweden’. Type of living
area was classified as ‘large city’, ‘medium-sized town’ or
‘small town/village’.

Cancer (ICD-10 codes C00-D48) was based on infor-
mation in the cancer register, and mental disorders (FOO—
F99) and diabetes (E10-E14) were based on information
from the patient register (inpatient and specialised
outpatient care). All the diseases were coded ‘yes’ or ‘no’.

Medical procedures at T-1 (year prior to the event) or
T1 (year after the event) included coronary artery bypass
graft, percutaneous coronary intervention, other coro-
nary distension procedure or intravenous intracranial
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procedure. People who had undergone at least one such
procedure were coded ‘yes’ and those without ‘no’.

Statistical analysis

The cumulative incidence trend in disability pension
5years before and byears after the event was calculated
with frequencies (percentage of individuals on disability
pension each year, with 95% CI). Between-group differ-
ences in disability pension were tested with ¥ tests. To
assess the risk of new disability pension during the first
year after the event (outcome incidence 3%), we used
generalised linear model with binary distribution and
logit link function, which produced ORs with 95% CI.
To examine the differences between the predictors of
disability pension for IHD and stroke cases, we tested the
effect modification (interaction) of event type (IHD/
stroke) and each of the predictors. When a statistically
significant (p<0.05) interaction effect was observed,
we performed stratified subgroup analyses. The rela-
tive and absolute differences in disability pensioning by
these subgroups were illustrated with least square means
adjusted for all predictor variables. These adjusted means
were produced using Poisson distribution due to conver-
sion problems with binary logistic models.

In sensitivity analyses, we used generalised linear model
with Poisson distribution and log link function to produce
relative risks with 95%CI to estimate predictors of
disability pension by the fifth year after the cardiovascular
event (outcome incidence 18%). Different regression
methods were used for the fifth and the first postevent
years since OR is not a good approximation of risk ratio
when outcome prevalence is above 10%."7 SAS V.9.4
was used for all analyses.

RESULTS

Cumulative incidence of disability pension

Figure 1 illustrates the cumulative incidence of disability
pension byears before and byears after a cardiovas-
cular event of IHD or stroke: the cumulative incidence
of disability pension was similar (up to 25%) until the
event for both IHD and stroke. Thus, about a quarter of

60
50
a0

20 = Stroke

IHD

20

Cumulative incidence of disability pension, %

-5 -4 -3 -2 -1 . ¥ 2 3 4 ]
Year in relation to cardiovascular event

Figure 1 Cumulative incidence of disability pension 5 years
before and 5 years after cardiovascular event, unadjusted.
The arrow indicates the event. IHD, ischaemic heart disease.

working-age people who had suffered incident IHD or a
stroke were already on disability pension before the event.
The highest prevalence of pre-event disability pension
was observed among women (37%), people who were
economically inactive (69%), had low education (36%),
were born outside Sweden (35%), and had comorbid
cancer (36%), mental disorder (58%) or diabetes (48%)
at the event year (table 1).

After the event, the cumulative incidence of disability
pension was substantially higher (reaching 50%) among
people who suffered a stroke event than among those who
suffered an IHD event (slightly above 30%) (figure 1).
Similar characteristics were associated with first and fifth
postevent year disability pensioning, as observed before
the event (table 1.)

New-onset disability pension in first postevent year

Table 2 presents both the unadjusted and adjusted results
on factors associated with the risk of disability pension
during the first postevent year. After adjustment for socio-
demographic factors, comorbid conditions and medical
procedures, patients with stroke were at a higher risk of
disability pension during the first postevent year than
people who had suffered an IHD event (OR=2.79; 95% CI
2.37 to 3.29). Among patients with both THD and stroke,
older age (OR=1.66; 95% CI 1.38 to 1.98), low educa-
tion (OR=1.58; 95% CI 1.27 to 1.97), economic inactivity
(OR=3.40; 95% CI 2.85 to 4.04), being single without
children (OR=1.25; 95% CI 1.06 to 1.48), birth country
other than Sweden (OR=1.27; 95%CI 1.04 to 1.55),
living in small towns (OR=1.32; 95% CI 1.08 to 1.61) and
comorbid cancer (OR=1.85; 95% CI 1.27 to 2.69) were
associated with higher odds of disability pension in the
first postevent year.

Differences between IHD and stroke

The following interactions with event type were significant:
sex, mental disorder, diabetes and medical procedure.
Women who had suffered an IHD event had 1.62 (95%
CI 1.25 to 2.11) times higher odds of disability pension
in the first postevent year than male patients with IHD,
whereas sex was not associated with disability pension
among patients with stroke. Among IHD cases, mental
disorder was associated with 3.60 (95% CI 2.69 to 4.83)
times higher odds of disability pension during the first
postevent year compared with people without a mental
disorder, whereas the corresponding OR among stroke
cases was 1.90 (95% CI 1.41 to 2.55). Comorbid diabetes
was associated with 2.49 (95% CI 1.85 to 3.34) times
higher odds of disability pension, while it was not associ-
ated with the risk of disability pension among people who
had suffered a stroke. Among stroke cases, having under-
gone a medical procedure was associated with 2.13 (95%
CI 1.33 to 3.42) times higher odds of disability pension
in the first year after the event than among those who
did not receive such procedure (table 2). These interac-
tions, and absolute differences between IHD and stroke
cases, are further illustrated in figure 2, where we present
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percentages of those who ended up on disability pension
adjusted for other predictor variables.

Sensitivity analysis: disability pension in fifth postevent year
Online supplementary table 1 presents the results
regarding the factors associated with the risk of disability
pension in the fifth postevent year after an IHD or stroke
event. The main effects corresponded to those in first
postevent year, but effect modification by event type
was observed more often, indicating larger differences
between IHD and stroke regarding disability pension
in the fifth postyear. Interaction terms observed at first
postyear remained statistically significant, but also several
other interactions emerged. Those with less education,
economically inactive and who were born outside of
Sweden were at a higher risk of disability pension, espe-
cially among the IHD cases.

DISCUSSION

In this population-based longitudinal cohort study of
people of working ages in Sweden who had a new IHD
or stroke event, we found that the incidence of disability
pension was similar 5years before the first IHD or stroke
event. About 25% of the cohort was already on disability
pension 1year prior to the event, with significant over-rep-
resentation of socioeconomically disadvantaged. This
corresponds to previous studies which have reported
pre-event disability pension prevalence of 22%-29%.” %%’
We showed that similar sociodemographic characteristics
and pre-existing comorbid conditions were associated
with pre-event and postevent disability pension.

People who had suffered a stroke had a substantially
higher incidence of disability pension after the event (up
to 50% during the 5 subsequent years) than people who
had suffered an THD event (up to 30%). Thus, although
the incidence of an IHD event (18 480 cases in 3years)
was more common than the incidence of stroke (9750
cases in 3years), the disability burden of stroke was
greater than that of IHD.

Female sex, older age, lower education, economic inac-
tivity, immigrant status, living in rural areas and having
comorbid conditions were all risk factors for disability
pension after cardiovascular events, which corresponds
to previous studies.*? 7“2 The risk of disability pension
after the event was higher among women than among men
with THD, but we observed no sex difference regarding
stroke. Other research has reported significantly better
long-term prognosis among women,* but no sex differ-
ence in mortality due to stroke.? Thus, the higher risk of
disability pension after an IHD event among women may
reflect women’s higher probability of disability pension in
general,24 or may be related to men’s higher risk of cardio-
vascular mortality before disability pension is granted.

As comorbid conditions contributed to exit to disability
pension, it is possible that part of these disability pensions
was due to diagnoses other than cardiovascular diseases.
However, as the incidence of disability pension increased
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Figure 2 Adjusted percentage of people suffering an IHD
or stroke event ending up on disability pension during first
postevent year. Exponentiated least square means (x100)
adjusted for sex, age, education, economic inactivity, family
situation, birth country, type of living area, mental disorder,
diabetes, cancer and medical procedure. Error bars indicate
95% Cls. IHD, ischaemic heart disease.

markedly after the cardiovascular event, it is unlikely that
comorbid conditions can explain all disability pensions.
Having had medical procedure related to the event was
associated with disability pension shortly after a stroke
event. Medical procedure can be viewed as a proxy for
the severity of the event. Thus, risk groups for disability
pension shortly after a stroke are those who suffer a
more severe event, which corresponds to previous results
regarding return to work.*’

Although the relative difference in the risk of disability
pension between those with and without comorbid
mental disorder and diabetes was larger for IHD cases
than for stroke cases, the highest absolute risk was found
among those who had suffered a stroke and had mental
disorder or diabetes. Mental disorders, particularly
depression, associated with an IHD or stroke event might
decrease work capacity by reducing functional capacity,
and by preventing the patient from participating in phys-
ical rehabilitation and cognitive therapies, adhering to
medical procedures, or making the necessary lifestyle
changes needed to achieve work capacity after IHD or a
stroke.” Diabetes has been associated with excess risk of
death following myocardial infarction.*®

In Sweden, people can be granted disability pension
even without a history of sick leave. However, even if it
is rather likely that the individual will not return to work
after, for example, a severe stroke, the patient or the rela-
tives seldom apply for disability pension as the benefit is
usually lower than that for sick leave. The main reason
for applying for disability pension immediately after the
disability event is that one cannot get sickness absence
benefits (not having had income from work or unem-
ployment benefit). Apart from certain specific exceptions
(eg, ongoing treatment), one cannot be on sick leave for
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more than 365 consecutive days. Thus, people who were
granted disability pension during the first postevent year
were possibly in a poorer labour market position, which
prevented them from applying for sickness absence bene-
fits. This corresponds to our findings, since economic
inactivity was the strongest predictor of disability pension
in the first postevent year regardless of event type. Other
indicators of poorer labour market position, such as low
education and birth country other than Sweden, were
also predictive of fast exit to disability pension.

Socioeconomic background and comorbid conditions
explained the risk of disability pension byears after the
event to a greater extent among IHD than stroke cases.
This is noteworthy, since poorer labour market position
and not fulfilling the criteria for entitlement to sickness
absence benefits cannot explain disability pension in the
fifth postevent year. The often higher severity of stroke
compared with IHD may explain this difference; after
an IHD event, the probability of recovering to relatively
good work capacity may be higher. However, the observed
differences in this recovery seem to relate to socioeco-
nomic characteristics and resources; the background
factors may affect people’s recovery and rehabilitation.*”
Stroke, often a more disabling cardiovascular event, may
more totally reduce work capacity, and hence we found
smaller individual differences. However, a socioeconomic
gradient has also been observed in short and long-term
outcomes after a stroke.”

The major strength of this study was its large popu-
lation-based cohort data with reliable register-based
measures of high coverage and specificity,® and no loss
to follow-up. Compared with previous studies, we also had
a longer follow-up—>b5years—both before and after the
event. We were able to include a large set of predictors of
disability pension, including sociodemographic factors,
comorbid conditions and medical procedure.

The register data also have some limitations: we were
only able to include information that was available in
administrative registers. This meant that we had no infor-
mation on quality and outcome of postevent care, individ-
uals’ health behaviours or workplace psychosocial factors,
which are typically collected in surveys, and have previ-
ously been linked to disability pension in general popu-
lations.™ However, a recent study among Finnish public
sector employees demonstrated that the contribution of
health behaviours and workplace psychosocial factors to
the risk of disability pension was relatively small compared
with the contribution of comorbidity, especially mental
comorbidity.” Regarding postevent care, men were more
likely to enrol in disease management programme than
women after coronary heart disease in Germany.” We also
did not have direct measure of event severity, but used
medical procedure as a proxy measure. In future studies,
also recurrent events could be included. Finally, the high
employment frequency in higher ages and among women
in Sweden as well as the universal coverage with relatively
high benefit levels might limit the generalisability of the
results.™

In a recent study, disability pensioning 5years after
percutaneous coronary intervention or coronary artery
bypass crafting was fairly common (15%-35%) among
young (<50 years) patients with THD.* The fact that even
after successful surgery and complete revascularisation,
these patients often ended up on disability pension led
the authors to speculate that disability pensioning may
be partly explained by patients and healthcare profes-
sionals’ attitudes towards recovery and return to work.”
In Sweden, at least one physician and often other health
professionals are involved in the assessments of the disease
the patient has, the functional limitations the disease has
led to and to what extent those limitations actually might
influence the work capacity of the patient and for how
long. These assessments are sent to the Social Insurance
Agency, where an officer evaluates and decides whether
the patient (claimant) fulfils the criteria for being granted
disability pension or not, and if so, to what extent (part-
time or full-time). However, other types of studies are
warranted to shed light on these processes, and perhaps
this explorative study can inspire such studies.

CONCLUSIONS

Our results quantify and emphasise the burden of IHD and
stroke to the labour market, and can help occupational
and other healthcare professionals to identify vulner-
able groups at risk for permanent exclusion from labour
market after such an event. While IHD event was more
common, stroke caused more permanent work disability.
As regards IHD, non-medical risk factors contributed to
the risk of disability pension, whereas medical factors
contributed to the risk of disability pension after stroke.
This knowledge may be beneficial when planning inter-
ventions to prevent permanent work disability after either
event.
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