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Background: Self-rated health (SRH) focuses on the patient’'s own perception, and represents an important patient-
reported outcome. The aim was to investigate SRH one to 5 years after stroke, follow the development over time

Methods: Consecutive stroke patients admitted to Stroke Units at the Skaraborg Hospital, Sweden were included
2007-2009 (n =2190). Patient-reported outcomes were collected annually over 5 years using a postal questionnaire.
SRH was assessed by the question about general health from SF-36. Factors associated with SRH were investigated

Results: Response-rate was > 90% at all time points. Overall, 40.2, 41.9, 40.7, 45.0 and 46.3% of the patients reported
good SRH, 1 to 5 years after stroke. Performance in activities of daily living (ADL) was strongly associated with good SRH;
498 and 14.7% after 1 year in independent and dependent survivors respectively, p < 0.001. In independent survivors 1
year after stroke, good SRH was positively associated with female sex (OR = 2.0; p = < 0,001), physical activity (OR=2.14;
p =<0,001), car driving (OR=2.25; p =< 0,001), and negatively associated with age (OR=0.99; p =< 0,001), pain (OR =
049; p =< 0,001), depression (OR=0.30; p = < 0,001), and self-perceived unmet care needs (OR=0.39; p = <0,001). In
dependent survivors, depression (OR=0.23; p = < 0,001) and age (OR=0.96; p = < 0,05), were negatively associated with
good SRH 1 year after stroke. Similar patterns were observed throughout the follow-up.

Conclusion: The proportion stroke survivors reporting their health as good is slightly increasing over time. After stroke,
SRH is associated with pain, depression, ability to perform activities and self-perceived unmet care needs, indicating that
efforts to support stroke survivors in the chronic phase after stroke should concentrate on targeting these factors.
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Background

Onset of stroke is an incident often leading to a major
change in life, due to its consequences. Patients often
survive with residual impairments and may need support
from health services and relatives in the aftermath.
Health care and research in stroke has a long tradition
of measuring and observing outcome using objective in-
struments measuring body functions and disability such
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as the National Institute of Health stroke Scale (NIHSS)
and the modified Ranking Scale (mRS). During the last
decade research also try to capture the experience of the
altered situation of health, i.e. to focus on the patient’s
own, subjective perception of health for example
through measuring Health-Related Quality of Life
(HRQoL) and Self-Rated Health (SRH) [1-5]. Quality of
Life (QoL) is an overarching concept by WHO [6]
defined as “an individual’s perception of their position in
life in the context of the culture and value systems in
which they live and in relation to their goals, expecta-
tions, standards and concerns”. The concept HRQoL
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covers the aspects of the overall QoL that are affected by
the health status. Self-rated health (SRH) is defined as
the persons own rating of the present general health,
that is, SRH only focus on the persons rating of their
own health. SRH can be assessed both with a single
question asking patients to rate their overall health and
with a survey questionnaire assessing different dimen-
sions of health such as the Short- Form Health Survey
questionnaire (SF-36). This form is a generic multi-
dimensional patient-reported survey for patient-reported
quality of life. It consists of 36 questions measuring
physical and mental health on eight sub scales and it is
an example of a widely used instrument for assessing
health related quality of life [1, 4]. SRH assessments
based on the single question about general health from
that form has been shown to be an important indicator
of quality of life and an independent predictor of mortal-
ity [7-11]. From research with persons newly diagnosed
with stroke SRH has been found to be “a multidimen-
sional construct shaped by changes in health status oc-
curring after stroke, individual characteristics and social
context” [5]. Given its simplicity based on a single ques-
tion this might be a favorable way to capture self-
perceived health compared to using instruments with
several questions.

There are few studies on HRQoL and SRH in stroke
survivors beyond the first year after stroke, especially con-
cerning studies with repeated cross-sectional assessments
over time. HRQoL and SRH represent important patient-
reported long-term outcomes since they focus on the pa-
tient’s own perceptions. A review of studies on SRH after
stroke [12] states that the diversity in questions and ways
to assess SRH makes comparisons of results from different
studies difficult. A 6 year follow-up study found that
stroke survivors were more dependent and had a lower
mean score for general health measured with SF-36 com-
pared to a general population [3]. However, a 10-year
follow-up of stroke survivors reported that the majority
(62%) rated SRH as excellent, very good or good (women
51%, men 70%) [13] and similar results were also found in
a 14-year follow-up study [14]. However, none of these
studies have performed repeated follow-ups.

The aim of this study was to explore how a population
of unselected stroke patients rated their health one to 5
years after the onset of stroke, to follow the development
of SRH over time and to study its correlation to socio-
demographic and clinical modifiable factors in order to
identify groups at risk for poor SRH after stroke as well
as to identify possible modifiable factors.

Methods

Study population

Data were obtained from two quality registers assessing
stroke care; the Swedish Stroke Register [15], the
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Skaraborg Longitudinal Stroke Register (SLAG) and the
Swedish population registry. The SLAG register has been
described in detail elsewhere [16]. In short, SLAG is a
local register complementing the Swedish Stroke Regis-
ter containing data from a postal questionnaire distrib-
uted annually over 5 years to all surviving stroke
patients admitted to the Stroke Units at the Skaraborg
Hospitals from 1 January 2007 to 31 December 2009.
For the present investigation we included all patients
presenting with a first-ever or recurrent acute ischemic
or hemorrhagic stroke as defined according to the
World Health Organization criteria [17] at the included
stroke units. The population is thus representative for
patients cared for at stroke units. Patients with sub-
arachnoid hemorrhage were excluded but not patients
with recurrent stroke during the five-year follow-up.
Written information about the study and the voluntary
nature of participation was given to the participants dur-
ing hospital stay. No formal written informed consent
was obtained, and consent to participate was presumed
when a filled out questionnaire was returned. The study
was approved by the Regional Ethics Board in Gothenburg
(app.nr 270-14).

Data collection

Information about clinical variables at acute stroke was
obtained from the Swedish Stroke Register. These vari-
ables included age, sex, first ever stroke, type of stroke,
level of consciousness at admission, housing, cohabit-
ation and ability to perform basic activities in daily living
(ADL) pre- stroke. Information about patient reported
outcomes one to 5 years after stroke were obtained from
the SLAG-register. Within the SLAG-project a letter of
information about the follow-ups was distributed to the
participants along with the postal questionnaire. A re-
minder was sent if no response to the questionnaire was
received after 2 months. A study nurse contacted the re-
spondents by telephone for completing information if
the questionnaire was returned incomplete. Information
on vital status was obtained by linkage to the Swedish
population registry.The postal questionnaire comprised
33 questions with fixed response options. The questions
covered for example housing, cohabitation, and degree
of dependence in ADL, pain, depression, and social ac-
tivities. Dependency was defined as needing help with
indoor mobility, dressing or toileting, whereas those who
were independent in indoor mobility, dressing and toi-
leting were regarded as ADL independent. For social ac-
tivities the question was “Enter all of the following
activities you are able to take part in” with the alterna-
tives” paid work”, “voluntary organizations”, “meet rela-
tives and friends”, and “help relatives and friends”.
Patients were considered to be socially active if they had
at least one such activity. The annual questionnaire also
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included questions about physical activity (“How often do
you do an exhausting exercise activity” with the response
alternatives “never”, “occasionally”, “two to three times a
week” and “more than three times a week”), car driving
and perceived unmet care needs. The latter included the
following items; “Have your needs of home care service
been met with respect to: a) health care - help with medi-
cation, wound dressing or catheter care, b) service - help
with cleaning or grocery shopping, and c) personal care -
help with dressing, hygiene, or toileting”, and “Have your
needs of rehabilitation or training after stroke been met?”.
The response alternatives for the question about unmet
care demands were “no needs”, “fulfilled needs”, “partly
unmet needs”, “completely unmet needs” and “do not
know”. Perceived unmet care needs were defined as per-
ceiving one of these items as partly or completely unmet
needs, whereas the others were regarded as perceiving
their needs for care as fulfilled. SRH was assessed by the
question from the SF-36 questionnaire “In general would
you say your health is” with the response alternatives “1=
poor, 2=fair, 3=good, 4=very good or 5=excellent”’. The
five response alternatives for self-rated health were dichot-
omized by grouping “good” “very good” and” excellent” as
good SRH while “poor” and “fair” were categorized as
poor SRH.

Statistics

Descriptive statistics as means and standard deviations
for continuous data and frequencies and percentages for
categorical data are presented. Mean values and 95%
confidence intervals for SRH were calculated and strati-
fied for age and sex for each follow-up. Changes in pro-
portions of patients reporting good SRH over time was
tested by the Chi-square test for trend. Univariate ana-
lysis (parametric — and non-parametric tests and correl-
ation analysis) were performed to detect variables
associated to SRH (data not shown). All variables that
were statistically significant at any time-point were in
next step included in a multiple logistic regression with
“good SRH” as outcome. Thus, multiple logistic regres-
sion models were used to explore factors associated with
“good SRH” at each follow-up (i.e. cross-sectional ana-
lyses) and Odds ratios (OR) with 95% confidence inter-
vals are presented as well as regression parameter ([3-
coefficient with standard error). Separate models were
performed for each follow-up and according to ADL
performance. A p-value < 0.05 was considered as statisti-
cally significant. IBM SPSS v.25 was used to perform
statistical analysis.

Results

In total 2167 patients were included of whom 916
(42.3%) were alive at the five-year follow-up (Fig. 1). At
each follow-up, all survivors were sent a questionnaire
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regardless of whether or not they responded to the pre-
vious follow-up. The response-rate was >90% at all
time-points.

Descriptive data of the 1553 subjects who were alive at
year one after index stroke and invited to take part in
the postal survey are given in Table 1. The vast majority
(91%) were survivors after an ischemic stroke and one
fifth were > 85 years of age at index stroke. One year
after stroke 395 (27%) survivors were ADL dependent
and 1158 (79%) were living in ordinary housing, of
whom 305 (26%) with homecare.

Overall, in repeated cross-sectional analysis, the pro-
portion of survivors reporting good SRH increased
slightly during follow-up with 40.2, 41.9, 40.7, 45.0 and
46.3% reporting good SRH one to 5 years after stroke, p-
value (for trend) =0.002. At all time-points SRH was
negatively correlated to age (p-value < 0.001 all through).
However, in longitudinal analysis of those who survived
the entire follow-up, younger survivors rated their SRH
relatively stable during follow-up, whereas older survi-
vors worsened. This pattern was observed for both men
and women (Fig. 2).

In cross-sectional analysis, independence in ADL was
strongly associated with good SRH; the proportion-
rating good SRH was 49.8 and 56.8% in ADL-
independent, and 14.7 and 16.6% in ADL-dependent
survivors, one and 5 years after stroke, respectively (p <
0.001 for both). Therefore, when exploring factors asso-
ciated with SRH we divided the population with respect
to ADL-dependency. In a multiple model of ADL-
independent stroke survivors, female sex and physical
activity showed consistent positive associations with
good SRH, whereas age, pain, depression and perceived
unmet care were constantly negatively associated with
good SRH (Table 2 and supplemental tablel). Car driv-
ing was independently associated with good SRH during
the first 2 years after stroke, but not during the late part
of follow-up.

In ADL- dependent survivors, age, depression and pain
showed a consistent negative association with good SRH
during follow-up. At least one social activity and per-
ceived unmet care needs also showed association with
good SRH, with a positive association for social activity
and negative for unmet care needs (Table 3 and supple-
mental table 2). However, although in the same direction
throughout the follow-up, these associations reached the
level of statistical significance only at two of the five
time points.

Discussion

This study analyses SRH and its development over time
after stroke, in an unselected hospital-based cohort of
stroke patients who were followed annually for 5 years.
All through follow-up, about four of ten stroke survivors
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Fig. 1 Flow chart showing the number of participants 1-5 years

COHORT SLAG 2007-2009

1553 survivors to follow up after one year

1463 responders at one year

/ 1373 survivors to follow up after 2 years
1279 responders at year two

/ 1201 survivors to follow up after 3 years
1084 responders at year three

/ 1045 survivors to follow up after 4 years
958 responders at year four

/ 916 survivors to follow up after 5 years

864 responders at year five
771 responded all five years

*declined **other reason ***technical reason, not included for further assessment

Case fatality

\ 614 deceased in 12 months

147 deceased between
1-2 years. Total 761

142 deceased between
2-3 years. Total 903

142 deceased between
3-4 years. Total 1045

118 deceased between
4-5 years. Total 1163 (53 %)

reported good SRH, with a slight increase over time.
This increase might partly be explained by death of the
most dependent patients, leaving proportionally more
patients with less disabilities and dependencies alive dur-
ing the entire follow-up. These patients are probably
more prone to report their health as good since the most
important factor for a good SRH was ADL performance.

We found pain and depression to be consistently inde-
pendently associated with SRH over time, in both ADL
dependent and independent survivors. In addition,
among independent stroke survivors, SRH was inde-
pendently associated with female sex, physical activity,
car driving, and perceived unmet care needs, while social
activity and to a lesser extent perceived unmet care
needs were the additional associated factors among the
ADL dependent survivors.

A municipality-based study of 187 survivors of first
ever stroke, SRH was investigated using similar but not
identical response alternatives compared to the present

study, and found that 62% of the participants rated their
health as good or rather good at 3 months and 78% at
12 months [7]. In a population-based study with 145
stroke survivors 10 years after stroke [13] good SRH was
reported by 62%, with a higher proportion in men (70%)
than in women (51%). Compared to our study, both
studies [7, 13] have only included patients with a first-
ever stroke, which may contribute to the better outcome
in their samples. A 14 year follow-up study including all
patients still alive at the time of the follow-up (regardless
of recurring stroke or not) found that about half of the
men <64 vyears as well as women of all ages rated their
health as good, the exception was men =65 years where
the proportion only were 25%. When taking the re-
sponse alternatives “good” and “satisfactory” together no
such gender difference were found.

Depression and pain were strong negative predictors
of SRH all through follow-up, both among independent
and dependent survivors. The negative impact of both



Bjalkefur et al. BMC Neurology (2020) 20:389

Table 1 Descriptive data

All
n=1553
Age at acute stroke, mean (SD); min-max 75.3 (10.6); 34-99
Age group at acute stroke, n (%)
< 64 years 247 (16.0)
65-74 years 394 (25.5)
75-84 years 586 (37.9)
2 85 years 320 (20.7)
Sex, n (%)
Male 878 (56.8)
Female 669 (43.2)
First ever stroke, n (%) 1179 (76.3)
Type of stroke, n (%)
Ischemic stroke (ICD code 163) 1414 (91.4)
Hemorrhagic stroke (ICD code 161) 126 (8.1)
Unspecified (ICD code 164) 7 (0.5)
Level of consciousness at acute stroke n (%)
Fully awake 1423.92.2)
Drowsy/unconscious 120 (7.8)
Living alone pre stroke (%) 721 (46.6)
Living alone at 1 year after stroke (%) 746 (47.9)
Housing situation pre stroke n (%)
Ordinary housing 1238 (80)
Ordinary housing with home care 225 (14.5)
Skilled nursing home 80 (5.2)
Missing data 4(0.3)
Housing situation 1 year after stroke n (%)
Ordinary housing 853 (54.8)
Ordinary housing with home care 305 (19.6)
Skilled nursing home 301 (19.3)
Missing data 94 (6)
ADL-independent before stroke (%) 1422 (91.9)
ADL-independent 1 year after stroke (%) 1051 (67.5)

ICD International classification of diseases; ADL Activity of daily living

pain and depression in the aftermath of stroke is well
known [18]. It has also been shown that despite affecting
quality of life, limiting activities in daily life and partici-
pation in social activities are this often not recognized
by health care professionals [18]. If health- and social
care pay more attention to optimize the assessment of
these symptoms and treat them, it could lead to im-
proved SRH and increased degree of well-being. Thus,
increased attention to pain and depression among survi-
vors at long-term after stroke is warranted regardless of
the degree of disability. Interventions may include medi-
cation as well as increased physical- and social activity.
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In the ADL-independent group, we found that women
rated their health better than men. This is an unusual
finding for both a general population [19] and a stroke
population [8, 20] but have been reported previously for
women >65 [14]. The finding in present study was dis-
closed when analyzing dependent and independent sur-
vivors separately. Our finding indicates that there may
be gender differences in the perception of health among
survivors with mild disability after stroke. Possibly,
higher expectations among men to resume more de-
manding activities could be one explanation, as it has
been shown that men’s expectations of their own ability
and activity in society is an important part of traditional
masculinity [21].

Physical activity and driving a car were both strong predic-
tors of SRH among independent stroke survivors, while no
or weaker associations were observed among ADL
dependent survivors, probably reflecting that the higher de-
gree of disability in the latter group hampers these more de-
manding activities. Instead, in this group our results indicate
an association between SRH and the possibility to take part
in social activities, which was not observed among the inde-
pendent survivors. Car driving along with walking ability and
a social network have been found as a long-term predictors
of social activity in age groups < 75 years [22]. The results of
the present study indicate that the possibility to perform and
take part in activities is an important key for SRH after stroke
and that strategies to support and increase social and phys-
ical activity modified to the individual’s degree of disability
will be beneficial for the perceived health. This stresses the
importance of supporting mobility after stroke.

We also found that perceived unmet care needs was
negatively associated with SRH. This is an interesting
observation, as this factor may be modifiable. The asso-
ciation was stronger and more consistent over time
among ADL independent stroke survivors, indicating
needs in this group that are neglected by health care and
social support. Previous studies on unmeet care needs
have typically not studied the correlation to SRH but ra-
ther found that unmeet care needs often belong to the
health dimension [23, 24]. The type of unmet care needs
that was most frequently reported in the present study
was the need of rehabilitation (23%).

It has been shown that perception of SRH besides physical
limitations is influenced both by previous experiences of ill
health and views on recovery in the future [5]. This empha-
sizes the need of conveying realistic optimism and hope
about the patients’ recovery. However, further studies, in-
cluding qualitative interview studies, are needed to further
explore the individuals’ perception of care needs after stroke.

Methodological considerations
The strengths of this study include the relatively large
cohort of consecutive patients with acute stroke,
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Fig. 2 Change in self-rated health over time among those who survived the entire follow-up. Mean*with 95% confidence interval at each follow-
up.*Self-Reported Health; 1= poor, 2 = fair, 3 =good, 4 = very good, and 5 = excellent health

discharged from all stroke-units serving the geographical
area. According to national guidelines in Sweden, all pa-
tients with acute stroke should be referred to stroke unit
care at a hospital without delay [25]. Thus, despite being
a hospital-based sample, it is fairly representative for the
entire stroke population. Moreover, the response rate
was high, the proportion of participants lost at follow-up
was low and we used a simple validated instrument for
SRH. The longitudinal design with repeated measures
over 5 years means that we can identify factors consist-
ently associated with SRH in a long-term perspective
and study development and changes over time.
Although most factors found to be associated with
reporting health as good were fairly stable over time, all
associations were not consistent. Given the limited sam-
ple size the differences found between the years could be

a matter of limited statistical power for some variables at
some years but the differences could also imply that the
importance of some variables change over time. How-
ever, when statistical significance with consistent results
is achieved at more than one cross-sectional model (1
year) it may suggest a more consolidated association be-
tween the explored variable and SRH as outcome. Limi-
tations include not limiting the participants to only first-
ever stroke and that we do not have data on recurrent
stroke during the five-year follow-up. Also the relatively
small number of patients dependent in ADL and that
the assessment of factors related to SRH was restricted
to a number of variables chosen for the postal question-
naire can be seen as limitations. Thus, we cannot ex-
clude that some other factors, not asked for, may be
important determinants of SRH after stroke. We did not
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Table 2 Cross-sectional analysis; factors associated with “good self-rated health” 1-5 years after stroke in ADL-independent survivors.

Odds ratios

Year 1 (n =1051)
OR with 95% Cl

Year 2 (n =
OR with 95% ClI

911) Year 3 (n =780)
OR with 95% ClI

Year 4 (n =718)
OR with 95% ClI

Year 5 (n =632)
OR with 95% ClI

Age (years) 0.98** 0.97**
(0.96-0.99) (0.95-0.99)
Female 2.0%* 1.08**
(1.41-2.84) (1.33-2.94)
Living alone 1.27 1.00
(0.90-1.79) (0.68-1.46)
Housing situation
Ordinary housing ref. ref.
Ordinary housing with homecare 0.88 1.06
(0.56-1.38) (0.62-1.82)
Nursing home 1.72 1.29
(0.82-3.64) (0.55-3.06)
Pain
Never ref. ref.
Sometimes 0.49%* 0.51%*
(0.36-0.68) (0.36-0.74)
Often or constantly 0.18** 0.15**
(0.11-0.28) (0.09-0.24)
Depression
Never ref. ref.
Sometimes 0.30** 0.29**
(0.21-041) (0.20-042)
Often or constantly 0.14** 0.16**
(0.08-0.26) (0.08-0.31)
Physical activity
Never or not applicable ref. ref.
Sporadic 1.59% 1.61*
(1.06-2.39) (1.02-2.54)
2-3 times a week or more 2,14 1.84%
(147-3.13) (1.19-2.86)
At least one social activity a week 142 1.64
(0.75-2.69) (0.79-3.40)
Perceived unmet care needs 0.39** 0.24**
(0.27-0.57) (0.15-0.37)
Driving car 2.25%% 245%%
(1.40-3.62) (1.40-4.27)

0.97** 0.96** 0.99
(0.95-0.99) (0.94-0.98) (0.97-1.01)
1.64*% 2.34% 1.23
(1.06-2.53) (1.48-3.72) (0.78-1.95)
1.68% 0.67 0.82
(1.07-2.62) (043-1.03) (0.52-1.29)
ref. ref. ref.

0.40** 145 0.50%
(0.22-0.74) (0.77-2.71) (0.26-0.998)
049 2.29 147
(0.15-1.64) (0.64-8.17) (0.46-4.71))
ref. ref. ref.

042%* 0.40** 040
(0.28-0.65) (0.26-0.61) (0.25-0.63)
0.07** 0.10** 0.08**
(0.04-0.13) (0.05-0.18) (0.04-0.15)
ref. ref. ref.

0.22%*% 0.36** 0.39**
(0.14-0.34) (0.23-0.56) (0.25-0.60)
0.13%* 0.08** 0.10%*
(0.06-0.29) (0.03-0.18) (0.03-0.25)
ref. ref. ref.

1.56 2.08** 1.36
(0.95-2.58) (1.25-3.46) (0.80-2.30)
3.79%* 4,05** 248%*
(2.33-6.17) (2.39-6.85) (1.46-4.21)
1.73 1.38 232
(0.78-3.80) (0.56-3.38) (0.88-6.06)
0.49%* 0.36%* 0.32%*
(0.30-0.78) (0.22-0.59) (0.19-0.54)
1.67 1.68 0.99
(0.88-3.15) (0.85-3.33) (048-2.07)

Cross-sectional multivariable logistic regression analysis. ADL indicates activities in daily living* < 0.05, ** < 0.01, ref. = reference category. Good self-rated health =

the response alternatives “good”, “very good” and” excellent” grouped together

use validated instruments for the assessment of depres-
sion, pain, and activities. However, this choice was made
to enable coverage of many areas and still keep the ques-
tionnaire short and easy for the respondents to fill out,
which probably contributed to the high response rate.

Conclusion

The proportion stroke survivors reporting their health as
good is slightly increasing over time. The proportion of
independent survivors rating their health as good is
more than three times the proportion of dependent

survivors. Performance in activities of daily living (ADL)
is hence strongly associated with good SRH. Self-rated
health is also associated with pain, depression, ability to
perform physical and social activities and self-perceived
unmet care needs. Our findings indicate that efforts to
support stroke survivors in the chronic phase after
stroke should concentrate on targeting the aforemen-
tioned factors. Moreover, the impact of unmet care
needs is most prominent in those independent after
stroke, indicating that needs in this group may be a
“blind spot” for health care professionals and not
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attended to in the same way as for persons
dependent in ADL, where needs are more evident.
Further, factors related to gender, such as different
ways of valuing personal independence, may also be
of importance, thus emphasizing a person centered
approach in care.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512883-020-01956-1.

Additional file 1: Table S1 Cross-sectional analysis; factors associated
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tors associated with “good self-rated health” 1-5 years after stroke in
ADL-dependent survivors. Regression parameters
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