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ABSTRACT

Objectives The aim was to describe the course of
sickness absence (SA), disability pension (DP) and work-
related economic situation defined as earnings (EA) and
disposable income (DI), after spontaneous subarachnoid
haemorrhage (SAH). Associations of SA, DP, EA and DI with
demographic factors were also studied.

Design A longitudinal cohort study of all 1932 people

in Sweden who in January 2005 to December 2010

had a first time SAH when aged 17 to 64 years and
survived during the 3-year follow-up. Microdata from four
nationwide administrative registers were used.

Main outcome measures Primary outcome was the
presence of SA and DP and how this changed during

the study period of 5years (the year before, the year of
SAH and the following 3years). The secondary outcome
was the development of the income variables EA and DI.
Demographic factors analysed were sex, age, source of
bleeding, country of birth, family situation, educational
level and type of living area.

Results The year before the SAH, 7.9% of women and
4.6% of men had some SA registered (p<0.004). A model
consisting of female sex, higher education and living
single predicted having SA that year. At the end of the
follow-up, 39.2% of women and 28.3% of men had SA
and/or DP (p<0.0001). A model consisting of female sex,
living in a village/ rural area and having a defined bleeding
source for the SAH was predicting having SA and/or DP
at end of follow-up. The levels of EA decreased, while DI
increased during follow-up and were at the end of follow-
up associated with age, sex, type of living area, country of
birth, educational level and family situation. The women’s
EA was lower than the men’s during all years.
Conclusions SAH influenced future SA, DP, as well as
EA. Both SA, DP and the economic variables studied were
predicted by models including sex.

INTRODUCTION

Spontaneous subarachnoid haemorrhage
(SAH) is a condition with high morbidity
and mortality (see for example,'). SAH is

! Kristina Alexanderson,? Emilie Friberg?

Strengths and limitations of this study

» The data used is from nationwide registers of high
quality and with no dropouts.

» The information about sickness absence and dis-
ability pension was provided in exact dates.

» The economic information was provided for calen-
dar years.

» The study does not include information about the
possible effects of the neurological condition after
subarachnoid haemorrhage.

responsible for 5 per cent of stroke incidents
and affects a younger population than isch-
aemic stroke. The mean age at the start of the
disease is 55 to 60 years (see for example,?).
In two-third of the cases, the cause of the SAH
is an aneurysm on the cerebral blood vessels.
Most treatment guidelines are focussed
on early detection and elimination of the
bleeding source, in order to avoid repeated
bleedings which can be deadly. During
the first few weeks after the SAH, there are
substantial changes in the brain’s blood
flow and metabolism, with vasospasm, being
a major problem. The patients are during
this time usually treated at neuro-intensive
or neuro-intermediate care units. After
discharge from neurosurgical units, patients
are usually treated within internal medicine
or neurology before returning home. The
need for, as well as the availability of, reha-
bilitation varies considerably. The main liter-
ature on SAH is mostly concerned with the
pathophysiology and the acute management.
The outcome after SAH has mostly been
measured in mortality or regarding func-
tional outcomes, measured with, for example,
modified Rankin Scale.® More recently,
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however, studies have been published about residual
symptoms and health-related quality of life. Patients with
SAH often suffer from various combinations of neurolog-
ical deficits and cognitive symptoms that create difficul-
ties in returning to previous life situation.*™ Return to
work has been studied regarding the influence of cogni-
tive effects,” '’ and is associated with higher life satisfac-
tion (see for example,n). It is reasonable to assume that
SAH also affects work capacity, which would be reflected
in increased sickness absence (SA) and disability pension
(DP), and a worsened economic situation. In order to
improve the outcome of vocational rehabilitation, it
could be important to consider the socioeconomic situ-
ation after SAH. The most important factors for voca-
tional rehabilitation are probably age and neurological
outcome, but sex, educational level and family situation
preceding the SAH could also contribute.'* However, the
scientific knowledge about this is limited. To our knowl-
edge, the present paper is the first report on SA, DP and
economic conditions after SAH.

The aim was to describe SA, DP and the work-related
economic situation defined as earnings (EA), that is, sum
of salary and other work-related economic benefits, and
disposable income (DI), that is, the net money that the
individual can use for spending and saving, over several
years, among people with an incident SAH. Further, to
explore the influence of certain demographic factors on
SA, DP, EA and DI.

METHODS

A longitudinal cohort study was conducted, based on
anonymised microdata from four nationwide administra-
tive registers linked at the individual level by use of the
individual personal identity number assigned all people
registered as living in Sweden."” Information from the
following registers was used: the Board of Health and
Welfare: the inpatient register with information on all
hospitalisations (dates and diagnoses) and the cause of
death register (dates); Statistics Sweden: the longitudinal
database for income and labour market studies (LISA)
(information on demographic factors from the calendar
year before the SAH and annual information on types
and amounts of incomes and benefits, including old-age
pension (OAP)), and from the Swedish Social Insurance
Agency’s microdata for the analysis of social insurance
register (MiDAS) information about dates and duration
of SA and DP.

Initial inclusion criteria were: being admitted to a
hospital with a first time spontaneous SAH (diagnosis
160.0-160.9 according to the International Statistical Classi-
fication of Diseases and Related Health Problems version 10,
ICD-10)"* sometime during the 6years January 2005 to
December 2010 when aged 17 to 64 years (n=3243). In
order to study the effect of the SAH we excluded 736 indi-
viduals already being on DP during the year before the
SAH date. Furthermore, 563 of those not on DP the year
before the SAH date, died within the follow-up period and

were excluded, the majority of them (87%) died within 6
weeks. Finally, 12 individuals emigrated and could not be
followed, leaving 1932 people for the study.

Five years were studied; Year —1 was the year before
the SAH, Year 0 during which the SAH occurred, and
the three following years (Years 1 to 3) was the follow-up
period. When calculating SA and DP, Year 0 started with
the exact date of the SAH. In the calculations concerning
incomes, calendar years were used and SAH then occurred
sometime during Year 0. Primary outcome was having
had any SA or DP time during each of the five studied
years. Furthermore, the income variables EA and DI were
studied. EA was defined as the sum of the income from
work and other economic compensations payed by the
employer. DI includes in addition to EA, also other types
of benefits and incomes, for example, SA, DP, welfare and
housing benefits, and is the net amount of money that
can be used by the individual for consumption. It was also
noted if economic compensation for OAP (a monthly
compensation) was paid in Year -1 and Year 3. For the
economic variables we compared the changes over time.

The following demographic variables were included:
sex (women vs men), source of SAH (defined artery
(ICD-10 160.0- 160.8) vs unknown (160.9)), birth country
(Nordic countries (Sweden, Norway, Denmark, Finland
or Iceland) vs the rest of the world), family situation
(single vs married/cohabitant) and educational level
(high school/university vs elementary school). The type
of living area during the year before the SAH was defined
by the density of the population as big or medium-sized/
small cities versus villages/rural. Age at the year of SAH
was used.

For the graphical presentation of the change of
economic variables, the mean+0.95 CI was used. For
graphical comparison of the DI with the general popu-
lation we used official population statistics for women
and men aged 16 to 64, available at Statistics Sweden’s
website.'” The time-period 2007 to 2011 was chosen since
this was in the middle of our study period. The general
population data were adjusted according to the median
age and sex distribution in our cohort. No statistical
comparison was conducted since only median values were
available.

Social security in Sweden

All people in Sweden aged 16 and above with income from
work or unemployment benefits are covered by the public
SA scheme. The employer pays the first 2weeks of a SA
spell. Thereafter, the Social Insurance Agency pays their
SA benefits from day 15 onwards and for unemployed
from day 2. DP can be granted to all people aged 19 to
64 with long-term or permanent work incapacity due to
morbidity and is also paid by the Social Insurance Agency.
DP and SA can be granted in different levels: 25%, 50%,
75% and 100% of ordinary work hours. The SA compen-
sation is about 80% and DP compensation 65% of the
income loss, up to a certain level. The rules for SA were
changed in July 2008 with an introduction of a maximum
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time for SA spells of 2.5 years. We did not control for
this. Customary old-age pension age is 65 years, but it is
possible to retire earlier, as well as to retire part-time.

D

Patient and public involvement
This research was a register study, done without patient
or public involvement. Data were provided anonymised.

Statistical analyses

Independent t-test was used for the univariate compar-
isons and paired t-test when comparing income vari-
ables in the beginning and the end of the study period.
Spearman rank was used for correlations and %2 for
comparing distributions. Multivariate analysis was done
with general linear/non-linear modelling of best subsets
of variables according to Akaike’s criterion.'® All the vari-
ables, that is, sex, level of education, country of birth, type
of living area, family situation, age and bleeding source
were included in all the multivariate analyses. The motive
for including the bleeding source in the analyse of EA and
DI Year —1 was that a defined bleeding source (usually an
aneurysm) is frequently seen together with other health
issues, for example, hypertension, smoking and alcohol
use. A p value<0.05 was considered significant. Statistica
13, Dell Inc, (Tulsa, Oklahoma) was used for the statis-
tical analyses.

RESULTS

In the cohort of 1932 individuals with incident SAH when
aged 17 to 64 years, the median age was 51 years (IQR
43 to 58), 56.2% were women and 57.9% had a defined
source of bleeding. Furthermore, 88.5% were born in
Nordic countries, 40.5% were single, 78.6% had an
educational level of high school or university and 69.0%
lived in big or medium-sized cities (table 1). The highest
number of individuals with SA was seen in Year 0, which
started with the day of SAH. However, 20.2% did not have
any SA or DP that year (figure 1). The number of people
with any SA decreased during the follow-up period while
the numbers with any DP, as well as with combinations
of SA and DP increased (figure 1). During Year -1, the
year before the SAH date, 7.9% of women and 4.6% of
men had some SA registered (p<0.004). The multivar-
iate analyses showed that a model with the combination
of female sex, having higher education and living single
best predicted having SA the year before the date of SAH
(p<0.0005). Year 3, that is, at the end of the follow-up,
39.2% of women and 28.3% of men had SA and/or DP
(p<0.0001). The multivariate analyses for Year 3 showed
that the combination of female sex, living in small city
or village and having a defined bleeding source best
predicted having SA and/or DP (p<0.0001).

The incomes measures, EA and DI during each
calendar Year -1 to Year 3, stratified by sex, are shown
in figure 2. The income variables displayed similar
patterns for women and men but were significantly

Table 1 Demographic information about the studied cohort
of 1932 individuals

Age years (median, IQR) 51 (43 to 58)

Sex

Women 56.2%

Men 43.8%
Bleeding source

Defined (ICD-10 160.1-160.8) 57.9%

Undefined (160.9) 42.1%
Country of birth

Nordic countries 88.5%

Rest of the world 11.5%
Family situation

Single 40.5%

Married/cohabitant 59.5%
Education

High school/university 78.6%

Elementary 21.4%
Type of living area

Big/medium size cities 69.0%

Small cities, villages, rural 31.0%

ICD-10, International Statistical Classification of Diseases and
Related Health Problems, version 10.

lower for women (see also table 2). The EA showed a
continuous decrease during the follow-up period, while
DI gradually increased. The decrease in EA and increase
in DI were significant both for women and men (EA
p<0.00001 for both sexes and DI p<0.002 for women
and p<0.05 for men). The DI in the patient cohort and

Distribution of Sickness Absence (SA) and Disability Pension (DP) after
Spontaneous Subarachnoid Haemorrhage (n=1932)

2000

1500

1000
500
None
[ SA+DP
o B 0P

Year -1 Year 0 Year 1 Year 2 Year 3 B SA

Figure 1 The figure shows the number of individuals with at
least some SA, DP, alone or in combination (SA+DP), during
the study period, among individuals of working age with a
first subarachnoid haemorrhage (SAH) and not on DP in the
year before SAH date. Year 0 started with the date of the
SAH. ‘None’ indicates that no SA or DP was registered.

Individuals
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Earnings (EA) and Disposable Income (D) before and after Spontaneous

Subarachnoid Haemorrhage
Mean; Whisker: Mean+0,95 Conf. Interval

300

250

x1000SEK!/ Year

4% EAMen

150 ; A DI Men
-1 0 1 2 ® EAWomen
Year % DI Women

Figure 2 The y-axis shows the income/year from EA and

Dl in the cohort of individuals of working age with a first
subarachnoid haemorrhage (SAH). Income was displayed

as 1000 Swedish crowns (SEK)/year. Year 0 is the calendar
year during which the SAH occurred. In the figure, the graphs
were stratified by sex. Conf.,confidence.

in the general population is displayed in figure 3. The
two groups followed a similar pattern, with a gradual
increase over the years, but with a steeper slope for the
general population.

The impact of the demographic variables on EA and
DI at the beginning and at the end of the study period
(Year -1 and Year 3) was studied first with univariate
analyses (table 2). Women, those with a lower educa-
tional level, and individuals born outside Nordic coun-
tries had significantly lower income levels compared
with men, those with higher educational level and those
born in Nordic countries, respectively. Individuals with
a defined bleeding source had lower EA and DI at Year
3 compared with those with unknown source. Those
who were single had lower EA in Year -1 and Year 3
and DI in Year 3. The same pattern was seen for those
living in small cities/rural areas compared with in big/
medium-sized cities. Finally, there was a weak but signif-
icant positive correlation between age and EA Year -1,
DI Year -1 and DI Year 3 (0.11, 0.17 and 0.05, respec-
tively), and a significant negative correlation (-0.15)
between age and EA Year 3.

For the multivariate analyses, the variables used in the
univariate analyses were entered in the model, together
with age at SAH. Table 3 shows the best subsets of vari-
ables predicting the EA and DI in Year —1 and Year 3. Sex,
educational level, country of birth and age were included
in all the four models. For EA and DI in Year 3 also SAH
source was included in the best predicting model. Type
of living area and family situation were included in the
best predicting models for EA Year -1 and Year 3 and DI
Year 3.

Economic compensation for OAP was registered the
calendar year before the SAH for 8.1% of women and
5.5% of men (p<0.03) and Year 3 for 23.7% of women

Table 2 Univariate analysis comparing the income
measures earnings (EA) and disposable income (DI) by the
dichotomised demographic variables

Year P value
Sex
Women Men
EA -1 214147 283+220 <0.0001
S 162+161 238+236 <0.0001
DI -1 186+164 240+355 <0.0001
3 203+123 265+248 <0.0001
Bleeding source
Aneurysm Unknown
EA -1 242+171 247+204 NS
3 178+200 219+200 <0.0001
DI -1 204+175 217+356 NS
3 222+185 241+199 <0.03
Country of birth
Nordic Rest of the
countries world
EA -1 253+187 158+154 <0.0001
8 203+204 131+£162 <0.0001
DI -1 218+278 142+143 <0.0001
3 238+198 165+105 <0.0001
Family situation
Single Married/
cohabitant
EA -1 220+187 261+183 <0.0001
& 178+181 206+212 <0.004
DI -1 208+360 211177 NS
3 217+173 239+202 <0.02
Education
University/  Elementary
high school school
EA -1 259+189 190+162 <0.0001
3 212+207 131+161 <0.0001
DI -1 218+287 177+166 <0.006
3 242+204 185125 <0.0001
Type of living area
Big/medium Small cities/
cities village/rural
EA -1 252+199 226+152 <0.005
3 208+212 167171 <0.0001
DI -1 208+202 212+372 NS
3 237+196 215+180 <0.02

Income was measured x 1000SEK/year, (mean+1SD). Analysis was
done for Year -1 (ie, the calendar year before the SAH) and Year 3,

that is, the last calendar year of the follow-up period.

SAH, subarachnoid haemorrhage; SEK, Swedish crowns.
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Median yearly Disposable Income for SAH cohort and for the general

population
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Figure 3 Yearly median disposable income (DI) for the SAH
cohort and for the general population of working age. For
displaying the DI of the general population, the time period
of 2007 to 2011 was chosen since this was in the middle

of our study period. Genpop, general population; SAH,
subarachnoid haemorrhage;SEK, Swedish crowns.

and 24.3% of men. Finally, 7.5% of the cohort had no
registered SA, DP, EA or OAP at the end of the follow-up.
However, 86% of them had a positive DI development.

DISCUSSION

Principal findings

In this Swedish nationwide longitudinal cohort study of
all people of working age with a first known spontaneous
SAH and not on DP at the SAH date, and who survived
for 3years, we explored their SA, DP and incomes during
lyear prior to SAH through 3years after.

Significantly more women than men had at least some
SA before and SA/DP at the end of the follow-up. The
reasons for this could be differences in how SAH is
expressed in women and men. A gender difference in
comorbidities has been shown for some other conditions,
for example, diabetes.'” This needs to be further studied
in SAH. There could also be diverse needs for SA due to
type of occupation in the very gender segregated labour

market'® and possible gender-differences in handling SA
of patients."

The year following the SAH date was when the highest
number of individuals in the cohort had at least some
SA, as would be expected. However, 22.7% had no docu-
mented SA or DP in that year. There could be various
reasons for this. Some may not have been in paid work and
eligible for SA. Others might already be on OAP. It could
also include individuals with a favourable clinical course
and a short SA covered by the employer (which we do
not have information about). During the following years,
the number of individuals with at least some SA gradually
decreased and number of individuals on combinations
of SA and DP increased. This could signal a permanent
work incapacity and/or exit from the labour market. The
higher rates of people receiving OAP the last calendar
year of the follow-up could be a result of increasing age
but also be a way to compensate for perceived lack of work
capacity, for example, if not granted SA or DP benefits.

In this cohort, EA decreased during follow-up and did
not reach the levels in the calendar year before the SAH.
This could be a result both of lower work capacity and
also of exiting the labour market. DI increased during
the study period, as in the general population, but with
a less steep slope. DI is the net amount of money avail-
able for spending and saving after expenses, for example,
after income taxes were paid. Similar patterns have been
observed for people with other diagnoses, for example,
multiple sclerosis,20 and could be related to the Swedish
social security system. The results need to be compared
with those from similar cohorts in other countries.

Previous studies examining cost of illness related to
SAH have primarily focussed on the medical costs (see
for example,?'). Rivero-Arias et al included the economic
burden of aneurysmal SAH in UK, and non-healthcare
costs including informal care and productivity loss.*
Here we studied the changes in income for all survivors
of spontaneous SAH of working age, since we think that
this information could be useful in vocational rehabilita-
tion measures. We excluded those already on DP the year
before the SAH since other conditions could interfere
with returning to work.

Table 3 Best subset of variables predicting earnings and disposable income, in Year —1 and Year 3

Earnings Disposable income
Variables Year -1 Year 3 Year -1 Year 3
1 Sex Sex Sex Sex
2 Education Education Education Education
8 Country of birth Country of birth Country of birth Country of birth
4 Living area Living area Age Living area
5 Family situation Family situation Family situation
6 Age Bleeding source Bleeding source
7 Age Age

All four subsets were significant at a p level of <0.000001.
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A potential confounding factor in income analyses
among individuals with SAH is sex. In Sweden, women
had 72% and 75% of men’s EA in year 2000 and 2015,
respectively.'” The clinical course of spontaneous SAH is
also related to sex, since most of the aneurysmal bleed-
ings with a more serious course occur in women (see for
example,”). This is in line with our results that showed
lower incomes during all years for women. The model best
predicting EA at Year -1 included sex, educational level,
country of birth, type of living area, family situation and
age. The best model predicting DI Year -1 included sex,
educational level, country of birth and age. At Year 3, type
of living area, family situation and bleeding source were
included in the most predictive model. That is, at Year 3,
also bleeding source became a variable in the best model.
This was expected since those with undefined bleeding
source frequently have a more favourable clinical course
and are more likely to return to work. This is consistent
with the notion that social factors are also important
contributors to rehabilitation and return to work gener-
ally, in line with results from previous studies.'* "> **

Strength and limitations

A strength of the study is that it included all incident
patients with SAH in Sweden during the study period
fulfilling the inclusion criteria, rather than a subset
treated at a particular clinic, and that the information
used was from nationwide registers with high quality
and no dropouts.” ** Another strength is that no self-
reports, possibly biassed by, for example, recall bias,
were used. Itis a strength that the information about SA
and DP was available with exact dates. However, a limita-
tion is that information about SA only was available for
those that received economic compensation from the
Social Insurance Agency, that is, among those employed
people with SA spells <14 days were not included.
However, this can also be seen as a strength, as not
the short-term SA, for example, due to common cold
were included. It is also a limitation that information
about incomes was available only for each calendar year,
rather than relative to the exact SAH date. However,
the main results we report regarding incomes are from
the calendar year before and the three calendar years
after the year of SAH (ie, the last year of follow-up).
One major limitation is that we did not have informa-
tion about functional neurological outcome which is a
crucial factor in vocational rehabilitation. Such infor-
mation is not yet available at a nationwide level for
patients with SAH in Sweden.

CONCLUSION

We studied SA, DP and the economic situation in a nation-
wide cohort of patients with spontaneous SAH at working
age. The main results showed that the proportion of
people with at least some SA was highest during the year
following the SAH date. Initially SA dominated, but was
gradually replaced by SA in combination with DP or DP

only. Furthermore, EA decreased while DI increased, the
latter in parity with the general population. The combina-
tion of female sex, living in small city or village and having
a defined bleeding source best predicted having SA and/
or DP after SAH.
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