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LAY ABSTRACT
To be physically active prior to a stroke may im prove 
the post-stroke recovery process. Therefore, we hy-
pothesized that pre-stroke physical activ ity might  
reduce the consequences of a stroke. This study  
investigated associations between pre-stroke physical ac-
tivity and post-stroke recovery of mobility, walking ability,  
and arm and hand function. A total of 1,092 patients were 
examined; 44% were women, 89% had ischaemic stroke,  
and 55% were physically inactive before the stroke.  
All patients showed improvements during care at the 
stroke units, regardless of their previous physical activity 
level. At hospital discharge, 71% of patients showed in-
dependent mobility, 68% could walk independently, and 
55% reported self-perceived arm and hand impairments. 
Patients with higher pre-stroke physical activity levels 
had a tendency of being more independent in mobility 
and walking compared with inactive patients. However, 
the frequencies of self-perceived arm and hand impair-
ments were similar between the physically active and 
physically inactive groups. To be physically active prior to 
a stroke may improve the post-stroke recovery process.

Objective: To investigate associations between pre-
stroke physical activity and mobility, walking ability, 
and self-perceived upper extremity function during 
stroke unit care. 
Design: A longitudinal, registry-based study with a 
consecutively collected cohort.
Subjects/patients: A total of 1,092 adults with stroke  
admitted to 3 Swedish stroke units between 2017 
and 2018.
Methods: Logistic mixed effects regression models 
were performed to investigate associations (ad-
justed for age and sex). Pre-stroke physical activity 
was assessed with Saltin-Grimby Physical Activity 
Level Scale on admission. Mobility, walking ability, 
and self-perceived upper extremity function were 
assessed at admission and discharge from the stroke 
units and compared between pre-stroke physically 
active (45%) and inactive (55%) groups.
Results: All groups of patients showed improvements 
in mobility (p  < 0.001), walking ability (p  < 0.001), 
and upper extremity function (p  < 0.001). The chang-
es over time tended to differ between the physically 
inactive and active groups for mobility (p  < 0.062) 
and walking ability (p  < 0.056), but the differences 
were not significant. 
Conclusion: Pre-stroke physically active people show-
ed a tendency to be more independent in physical  
functioning early after stroke. Regardless of pre-
stroke physical activity, all patients showed improve-
ments in mobility, walking ability, and self-perceived 
upper extremity function during inpatient care. 

Key words: prestroke; stroke; exercise; physical activity; 
mobility; transfers; walking; upper extremity.
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The number of people living with the consequences 
of a stroke has increased over time (1), which has 

substantially increased the global burden of adult disa-
bility (2). The overall goal of stroke rehabilitation is 
to regain independence (2), but it has been shown that 

43% have remaining disability one month after stroke, 
and 39% after 5 years (3). Recovery can be defined 
as an improvement over time, evaluated as the return 
to pre-stroke functions and activities, or alternatively, 
evaluated in terms of the underlying mechanisms (4). 
Agreed definitions of phases in stroke recovery are acute 
(1–7 days), early (7 days to 3 months), and late (3–6 
months) subacute, and chronic (more than 6 months) (4). 
Improvements mainly occur in the early subacute phase 
after a stroke (4), and care at a stroke unit is important for 
positive outcomes (5). Stroke-unit care and rehabilita-
tion increases the probability that patients will survive, 
return to their own homes, and regain independence 
(5) at one year post-stroke (6). In stroke rehabilitation 
research, stroke-related impairments (sensorimotor defi-
ciencies, quality of life, and global disability) should be 
evaluated with measures capturing mobility, walking, 
and motor function (7). According to the International 
Classification of Functioning, Disability, and Health 
(ICF) (8), mobility and walking ability are categorized as 
“activities and participation”, and upper extremity (UE) 
function is included in the category of “body structures”. 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-XXXX&domain=pdf
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Data acquisition procedure

Data were collected in a clinical setting by registered nurses, 
physiotherapists, and occupational therapists. These data were 
retrieved from medical records and the Väststroke registry. 
Demographic and medical variables (age, sex, stroke type, 
stroke severity, need of community care, and death during 
stroke unit care) were recorded in the registry by nurses at 
discharge. Stroke severity was assessed with National Insti-
tutes of Health Stroke Scales (NIHSS) on admission. Higher 
NIHSS scores (range 0–42) indicated worse stroke severity 
(24, 25). The scores were categorized as: mild stroke (0–5), 
moderate stroke (6–14), severe stroke (15–24), and very severe 
stroke (≥ 25) (25).

Pre-stroke physical activity levels were assessed by the phys-
iotherapist on admission (within 48 h) with the question: “How 
physically active were you before your stroke? Try to estimate 
an average over the year.” This information was self-reported 
by the patient, and when necessary, confirmed by relatives. The 
4-level Saltin-Grimby Physical Activity Level Scale (SGPALS) 
(26) categorizes leisure-time physical activity, as follows (27):

Physically inactive: nearly completely inactive, occupied 
with reading, watching television, watching movies, using 
computers, or performing other sedentary activities.

Some physical activity (light physical activity): physically 
active for at least 4 h/week with activities like riding a bicycle 
or walking to work, walking with the family, gardening, fishing, 
table tennis, bowling etc.

Regular physical activity and training (moderate physical 
activity): performing activities like heavy gardening, running, 
swimming, playing tennis, badminton, calisthenics, and similar 
activities, for at least 2–3 h/week.

Regular strenuous physical training for competition sports 
(vigorous physical activity): performing activities like running, 
orienteering, skiing, swimming, soccer, European handball etc., 
several times per week.

Physical functioning outcomes 

The 3 outcome variables in the present study were mobility, 
walking ability, and stroke-related UE function. Assessments 
were performed and recorded at 3 time-points: prior to the stroke 
(data collected on admission), upon admission (within 48 h), and 
at discharge from the stroke unit. Mobility was defined as all 
indoor transfers between lying, sitting, and standing positions or 
to and from a bed, chair, or wheelchair. Independence in mobility 
was assessed by the physiotherapist (yes/no). Walking ability 
was defined as the ability to walk independently for 10 m or 
more indoors, and walking aids were allowed. Independence in 
walking ability was assessed by the physiotherapist (yes/no). 
UE function was defined as self-perceived stroke-related arm 
and hand impairments, which included assessments of strength, 
sensation, or oedema. UE function (yes/no) was recorded by an 
occupational therapist. Thus, all outcome variables were binary.

Usual care at stroke units
Patients admitted to the stroke units received early goal-
oriented rehabilitation and task-specific training (28) according 
to the Swedish National Guidelines (29). Assessments were 
performed routinely (30). Physiotherapists and occupational 
therapists performed early assessments (within 48 h) for 93% 
of patients and daily interventions for approximately 84% of 
patients (23). The median length of stay at the stroke unit was 
8.5 days (23).

Pre-stroke physical activity may promote neuroprotec-
tive mechanisms, such as angiogenesis, and neuroplasti-
city, in both human and animal subjects (9). This could 
contribute to better motor function, and motor recovery 
(9). Previous studies have shown that physical activity 
could reduce the risk of stroke by 25–30% (10). Physical 
activity is defined as any bodily movement produced by 
skeletal muscles that requires energy expenditure (11). 
Different types of physical activity can be categorized 
as occupational, sports, conditioning, household, or 
other activities (11). Exercise, which is a subcategory of 
physical activity, is planned, structured, and repetitive, 
and its purpose is to improve or maintain physical fitness 
(11). Pre-stroke physical activity was previously related 
to a reduction in the size of a cerebral infarction (12), less 
severe acute stroke symptoms (12–15), less post-stroke 
disability (12, 15, 16), and improved performance in 
activities of daily living (ADL) (15, 17, 18). Previous 
studies on disability after stroke often included a mobility 
assessment, but, typically, mobility was not measured 
separately from other abilities. Moreover, few studies 
have focused on associations between pre-stroke physical 
activity and post-stroke physical functioning (19) (i.e. 
mobility, walking ability, and UE function). However, 
3 small studies showed that pre-stroke physical activity 
was positively related to post-stroke improvements in 
balance, walking speed (17), independent gait (20), and 
walking frequency (21). No studies have investigated the 
association between pre-stroke physical activity and UE 
function. Overall, little evidence is available on associa-
tions between pre-stroke physical activity and different 
post-stroke consequences, and the published results are 
conflicting (19, 22). The current study aimed to investi-
gate associations between pre-stroke physical activity and 
post-stroke mobility, walking ability, and self-perceived 
UE function during inpatient stroke unit care. 

METHODS 
This registry-based study has a longitudinal design. The cohort 
comprised all patients admitted to 3 comprehensive stroke units 
at the Sahlgrenska University Hospital, Gothenburg, Sweden, 
from 31 August 2017 to 31 August 2018. The university hospital 
includes 3 hospitals and provides emergency and basic care for 
700,000 inhabitants in Gothenburg, as well as specialized care for 
1.7 million inhabitants in the west of Sweden (Västra Götaland). 
According to the National strokeregistry, 95% of the patients 
received care at the stroke units and 5% received care elsewhere 
(23). The inclusion criteria were: data registered in the local quality 
registry (Väststroke), ischaemic stroke (International Classifica-
tion of Diseases 10th Revision (ICD-10) code I63) or intracerebral 
haemorrhage (ICD-10 code I61), and a complete assessment of 
pre-stroke physical activity. When patients had recurrent strokes 
within the study period, only the first stroke incident was included. 
This article was written according to Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) guidelines.

medicaljournalssweden.se/jrm
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Statistical analysis 
All statistical analyses were performed with IBM SPSS 
Statistics 25.0 (IBM Corp, Armonk, NY, USA). The level 
of significance was set at p < 0.05 and all tests were 2-tailed. 
Differences between groups were analysed with independent 
samples t-tests (for age), χ2 tests (for sex), and Mann–Whitney 
U tests (for stroke severity). For descriptive data on pre-stroke 
physical activity, SGPALS levels 3 and 4 were merged, due to 
the small number of cases in category 4 (n = 3). Furthermore, for 
the regression models the scale was dichotomized as physically 
inactive and physically active (levels 2–4 were merged) due to 
lower number of observations at higher SGPALS levels. 

Logistic mixed effects regression models, with a random inter-
cept, were performed to investigate the association between pre-
stroke physical activity and each of the binary outcomes (mobility, 
walking ability, and UE function) over time. This modelling was 
performed to manage the dependence between sequential obser-
vations, due to repeated measures over time (31). We represented 
time in terms of 3 time-points: pre-stroke, admission, and discharge. 
In the regression model, pre-stroke physical activity and time were 
included separately, as main effects, and together, as an interaction 
effect. The interaction term was retained in the regression model 
when it achieved p  ≤  0.10. Estimated model probabilities and 
confidence intervals (95% CI) are reported for each model. Models 
were analysed both unadjusted and after confounder adjustment. 
The possible confounders age and sex were included in the model, 
when they achieved p   ≤ 0.20. We could not adjust the models for 
stroke severity, due to excessive missing values (n = 229). Each 
model was analysed twice: (i) the total sample including patients 
who died during the stroke unit care (n = 1,092), where their data 
after death is missing observations, (ii) the sample of stroke sur-
vivors (n = 983), where the non-survivors were deleted.

RESULTS

A total of 1,430 patients with stroke were identified 
in the registry. Of these, 1,092 patients were included 
in the current study (Fig. 1). The study included only 
the first stroke for 43 individuals who had experienced 
recurrent strokes within the study period. A total of 338 
patients were excluded due to missing assessments 
of pre-stroke physical activity. Compared with the 
included patients, the excluded patients were older 
(p = 0.04, mean age 75.9 years, standard deviation (SD) 
13.9) and had more severe stroke (p < 0.001; median 
NIHSS: 11, interquartile range (IQR): 19–3). The in-

Table I. Descriptive characteristics of patients with different pre-stroke physical activity (PA) levels, according to the Saltin-Grimby 
Physical Activity Level Scale (SGPALS)

Characteristics Physically inactive SGPALS 1 Light PA SGPALS 2 Moderate & Vigorous PA SGPALS 3+4 Total

n (%) 600 (54.9) 427 (39.1) 65 (6.0) 1,092 (100)
Age, years, mean (SD) 77.5 (12.3) 70.8 (13.0) 65.7 (14.0) 74.2 (13.3)
Sex, women, n (%) 314 (52.3) 153 (35.8) 18 (27.7) 485 (44.4)
At discharge in need of community care, n (%), missing = 8 240 (40.3) 91 (21.5) 8 (12.9) 339 (31.3)
Stroke type n (%), missing = 1
  Cerebral haemorrhage 67 (11.2) 44 (10.3) 6 (9.2) 117 (10.7)
  Ischaemic stroke 533 (88.8) 382 (89.5) 59 (90.1) 974 (89.2)
Stroke severity NIHSS n (%), missing = 229
  Mild stroke 278 (63.8) 267 (72.0) 47 (83.9) 592 (68.6)
  Moderate stroke 98 (22.5) 63 (17.0) 7 (12.5) 168 (19.5)
  Severe stroke 51 (11.7) 39 (10.5) 2 (3.6) 92 (10.7)
  Very severe stroke 9 (2.1) 2 (0.5) 0 11 (1.3)
Independent mobility, n (%)
  Previously, missing = 55 483 (88.3) 423 (99.3) 64 (100) 970 (93.5)
  On admission, missing = 12 220 (37.0) 282 (66.8) 45 (70.3) 547 (50.6)
  At discharge, missing = 111 302 (57.4) 333 (84.5) 56 (91.8) 691 (70.4)
Independent walking, n (%)
  Previously, missing = 61 471 (87.2) 421 (98.8) 65 (100) 957 (92.8) 
  On admission, missing = 14 188 (31.7) 241 (57.2) 45 (70.3) 474 (44.0) 
  At discharge, missing = 106 287 (54.5) 326 (81.9) 55 (90.2) 668 (67.7)
Self-perceived impaired upper extremity function, n (%)
  Previously, missing = 195 37 (8.0) 26 (7.0) 1 (1.6) 64 (7.1)
  On admission, missing = 152 357 (71.3) 257 (67.8) 42 (70.0) 656 (69.8)
  At discharge, missing = 256 262 (58.6) 170 (50.3) 26 (51.0) 458 (54.8)
Complications during inpatient stroke unit care, n (%)
  New stroke, missing = 7 20 (3.4) 11 (2.6) 1 (1.5) 32 (2.9)
  Registered falls, missing = 12 61 (10.3) 29 (6.9) 6 (9.4) 96 (8.9)
  Deceased during stroke unit care 93 (15.5) 15 (3.5) 1 (1.5) 109 (10.0)

NIHSS: National Institutes of Health Stroke Scale score (range 0–42); categories: mild: 0–5, moderate: 6–14, severe: 15–24, very severe: 25–42. Valid 
percentages are presented.

Fig. 1. Flow chart of the patient selection process. SGPALS: Saltin-
Grimby Physical Activity Level Scale.

Väststroke registry
31 August 2017– 31 
August 2018 1,473 

registrations

n=1,430 individuals 
with stroke

Patients included 
n=1,092

Exclusion of 
duplicates 

(recurrent stroke) 
n=43

Excluded patients 
with missing SGPALS 

n=338
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cluded and excluded groups had similar distributions 
of sex (p = 0.130). 

Among the patients included, 109 died during inpa-
tient care, and of these, 85.3% were physically inactive. 
In the study population, 44.4% were women, 89.2% 
had ischaemic stroke, and the median NIHSS score 
was 2 (IQR 8–1). A majority of patients (68.6%) had 
experienced a mild stroke (NIHSS 0–5; Table I). Prior 
to the stroke, 600 (54.9%) patients were physically 
inactive, 93.5% reported independent mobility, and 
92.8% were able to walk. 

Independent mobility was observed in 50.6% of 
patients on admission and 70.4% at discharge; an 

improvement of 19.8%. Independent walking ability 
was observed in 44.0% of patients on admission and 
67.7% at discharge; an improvement of 23.7% (Table 
I). In addition, self-perceived impaired UE function 
was reported by 7.1% of patients before the stroke, 
by 69.8% of patients on admission, and by 54.8% of 
patients at discharge; an improvement of 15%. 

The interaction terms analysed with logistic mixed 
effects regression showed that, during inpatient care, 
mobility, walking ability, and UE function followed 
similar patterns of improvement over time, regardless 
of pre-stroke physical activity (Table II). The changes 
over time tended to differ between the physically inac-
tive and active groups for mobility and walking ability, 
but the differences were not significant. The interaction 
term (pre-stroke physical activity × time) was p < 0.1 
for both mobility and walking ability, but p > 0.1 for UE 
function. In a model without the interaction term, only 
time (p < 0.001) had a significant effect on UE function. 

Between the pre-stroke time and admission, the 
physically active group did not decline as much as the 
inactive group (adjusted values for age, as sex was not a 
confounder, Fig. 2a and b). Although both groups showed 
improvements at discharge, the active group showed  
better mobility and walking ability than the inactive 
group. However, the differences observed between the 
inactive and active groups were not significant. Further-
more, UE function showed similar patterns of decline 
and improvement between groups over time (Fig. 2c). 

An additional logistic mixed effect model was 
performed, which included individuals who had died 

Table II. Logistic mixed effects regression model results show the 
effects of 3 variables (pre-stroke physical activity (PA), time, and 
the interaction between PA and time) on mobility, walking ability, 
and self-perceived upper extremity (UE) function in patients who 
experienced a stroke (n=983)

Variables

Unadjusted 
model 

Adjusted 
model

p-values p-values

Mobility Pre stroke PA < 0.001 < 0.001
Time < 0.001 < 0.001
Pre-stroke PA*Time 0.062 0.074

Walking ability Pre stroke PA < 0.001 < 0.001
Time < 0.001 < 0.001
Pre-stroke PA*Time 0.056 0.066

UE function
With interaction

Pre stroke PA 0.219 –
Time < 0.001 –
Pre-stroke PA*Time 0.755 –

UE function
No interaction

Pre stroke PA 0.123 –
Time < 0.001 –

Mobility and walking ability were adjusted for age. Sex was not a confounder 
in the data.

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

Pre-stroke On admission At discharge

Independent mobility

Physically inactive Physically active

a)
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0
0.1
0.2
0.3
0.4
0.5
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0.7
0.8
0.9

1

Pre-stroke On admission At discharge

Impaired upper extremity functioning

Physically inactive Physically active

c)

Fig. 2. Changes over time in the probabilities of successful recovery for 
patients who were physically inactive or physically active before a stroke 
(adjusted for age). Recovery was measured in terms of: (a) independent 
mobility, (b) independent walking ability, and (c) self-perceived impaired 
upper extremity function. Y-axis shows the estimated probabilities of 
success for each of the outcomes, including 95% confidence intervals 
(95% CI). Values are shown in Appendix I.

medicaljournalssweden.se/jrm
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during the inpatient stroke unit care. The (unadjusted) 
results for the logistic mixed effect models that includ-
ed individuals who had died during the inpatient stroke 
unit care showed significant differences in mobility 
(p = 0.022) and walking ability (p = 0.014) between the 
physically active and inactive groups for the interac-
tion effect of physical activity and time. However, 
self-perceived UE function was not significantly dif-
ferent between groups (p = 0.623). The estimates for 
all 3 outcomes were similar between physically active 
and inactive groups in both analyses: stroke survivors 
(n = 983), and in the total study sample (n = 1,092). 

DISCUSSION

This study showed that, during inpatient care at the 
stroke unit, in the early subacute phase after a stroke, 
all groups of patients improved in mobility, walking 
ability, and self-perceived UE function, regardless of 
the level of pre-stroke physical activity. There was a 
tendency for patients in the physically active group to 
show greater improvement in mobility and walking 
ability, compared with inactive patients. However, 
improvements in UE function were similar between 
the physically active and inactive groups. Moreover, 
patients in the pre-stroke physically active group show-
ed independence in mobility and walking ability, at 
both admission and at discharge more often compared 
with patients in the inactive group. 

The finding that pre-stroke physically active patients 
tended to show independence in walking ability was 
consistent with results from 3 smaller studies (17, 20, 
21). One study showed that pre-stroke walk routines 
with durations that exceed 30 min/walk were associat-
ed with a faster walking speed and better balance in 
the acute phase (2–6 days) and at one year post-stroke 
(17). Furthermore, mild or intense pre-stroke physical 
activity was associated with an independent gait post-
stroke, although age and a previous stroke showed 
more important associations (20). Nevertheless, pre-
stroke physical activity was associated with better 
walking outcomes at 3 and 6 months post-stroke (21). 
The current study described physical functioning in a 
sample of patients during the early subacute phase after 
a stroke. The patients received care at comprehensive 
stroke units with access to reperfusion therapies. The 
current study cohort showed less pre-stroke depen-
dence in mobility and walking ability (16–17%), 
compared with previous studies that included more 
patients with premorbid disabilities (21–33%) (3, 32). 
At discharge, approximately two-thirds of the current 
study cohort showed independence in mobility and 
walking, and approximately half of the cohort reported 
self-perceived impaired UE function. In comparison, 

more patients were independent when walking com-
pared with an international study in which 41% of the 
patients showed independent walking ability at 7 days 
after stroke (5), while independent mobility had similar 
results as other studies in which 40% of the patients 
were disabled 1 month to 5 years after a stroke (28) 
and 70% with regained motor function in 3–6 months 
post-stroke (2). Of note, comparison with the latter 
studies was limited, because those patients were eval-
uated in the late sub-acute and chronic phases after a 
stroke (4). Furthermore, in the present study, 69% of 
patients had a mild stroke (NIHSS 0–5), which was 
consistent with National Swedish data (63% with a 
mild stroke) (23), but somewhat inconsistent with the 
large AVERT study, which included 53% of patients 
with a mild stroke (NIHSS 1–7) (5). In the stroke unit, 
early, frequent rehabilitation interventions that target 
the patients’ needs and goals are essential, and they 
should be performed during the critical time period to 
optimize improvement (33). It is likely that patients 
from the present study will experience improvements 
after the stroke unit stay and for many patients, reha-
bilitation will continue.

Physical activity may contribute to neuroprotective 
effects with increased cerebral blood flow, collateral 
circulation, and increased growth factor production after  
cerebrovascular diseases (34). It remains unknown 
whether neuroprotective mechanisms are associated 
with better stroke outcomes (35). Based on the cur-
rent results, pre-stroke physical activity tended to be 
associated with independent mobility and walking 
ability, but not self-perceived UE function, both on 
admission and at discharge. In addition, the current 
study analysed the interaction between time and the 
level of physical activity. Although some differences 
between the pre-stroke physically active and inactive 
groups were found, the differences were not significant. 
The lack of association between pre-stroke physical 
activity and UE function might be explained by the 
prioritization of mobility and walking activities during 
acute rehabilitation, by both patients and rehabilitation 
professionals. Furthermore, the SGPALS assessment 
of pre-stroke physical activity is more closely related 
to mobility and walking ability than to UE function. 
Therefore, the scores might not have reflected pre-
stroke activities that depended on UE function. An 
instrument that measured pre-stroke arm and hand 
activity might have been more appropriate.

A major strength of this registry-based study was the 
large consecutive sample from a taxfunded healthcare 
database. Thus, the results of the current study are 
generalizable to similar stroke unit care contexts. A 
further strength of this study was the early, sub-acute 
setting after stroke. It has been noted that more research 

J Rehabil Med 53, 2021
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should be conducted during the early period after a 
stroke, because most previous studies were initiated at 
least 6 months post-stroke (33). This study had some 
limitations. First, the self-reported, retrospectively 
collected physical activity assessments were at risk 
of recall bias. Furthermore, although the SGPALS 
included several aspects of physical activity, such as 
duration, intensity, and frequency, it did not reflect 
work activities, and was dichotomized in the analyses. 
A more reliable method for assessing physical acti-
vity would be to equip patients with accelerometers;  
however, this method might not be feasible in a large 
study sample. Another limitation was the mixed out-
comes with both objective assessments (mobility, and 
walking ability) and self-perceived symptoms (UE 
function). In addition, information may be lost when 
using dichotomized variables; e.g. there is a large varia-
tion between insufficient dexterity and total UE paresis. 
Although we strived to capture a stroke-unit cohort, 
the representativeness of the study sample was limit-
ed, because a high proportion of patients with severe 
stroke had not been routinely assessed for pre-stroke 
physical activity, which could induce selection bias. 
Therefore, those patients could not be included in the 
present study. This lack might be explained by a low 
prioritization of the pre-stroke physical activity level 
in patients who present with severe stroke or patients 
in palliative care. Moreover, in the present study, the 
patients who died during inpatient care were often 
older, female, inactive, more dependent prior to the 
stroke, and presented with severe stroke. To control for 
selection bias, we performed an additional regression 
analysis that included patients who had died during 
the study period. That analysis showed similar results. 
In addition, the study design was inherently limited, 
due to the pre-set variables in registry-based studies. 
It would have been interesting to analyse risk factors, 
such as hypertension, smoking, alcohol use, and dia-
betes; however, risk factors were not available in the 
Väststroke registry. Lastly, data available in registries 
are collected from clinical settings, which can result 
in missing values. For example, NIHSS scores for 
stroke severity were missing in 21% of the patients in 
the current study.

Future studies on pre-stroke physical activity could 
be improved by using a prospective study design and 
objective measurements for physical activity that 
would be feasible for large populations. To prioritize 
promotion of increased physical activity can reduce 
diseases and thereby the global economic burden (36). 
The current study contributed to knowledge about 
associations between pre-stroke physical activity and 
physical functioning in the field of stroke rehabilita-
tion. In addition, this study provided a description of 

physical functioning, in terms of mobility, walking 
ability, and self-perceived UE function, in the early 
subacute period after a stroke. 

In conclusion, early after a stroke, all patients in 
this study who received inpatient care in stroke units 
showed improvements in mobility, walking ability, 
and self-perceived UE function. Moreover, the results 
showed that pre-stroke physically active people had 
a tendency to be more independent in mobility and 
walking ability, but not in self-perceived UE function, 
compared with pre-stroke physically inactive people. 
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Appendix I. Change over time for people with stroke with pre-stroke physical inactivity vs physical activity analysed with logistic mixed 
effects regression models (n = 983).

Functioning 
Time of assessment

Physically inactive estimated probabilities (95% CI) Physically active estimated probabilities (95% CI)

Unadjusted Adjusted Unadjusted Adjusted

Mobility
  Pre-stroke 0.95 (0.923–0.963) 0.96 (0.937–0.970) 0.996 (0.988–0.999) 0.996 (0.988–0.999)
  On admission 0.41 (0.350–0.466) 0.44 (0.380–0.501) 0.71 (0.650–0.757) 0.68 (0.625–0.737)
  At discharge 0.66 (0.604–0.718) 0.70 (0.643–0.754) 0.90 (0.859–0.922) 0.89 (0.849–0.916)
Walking ability
  Pre-stroke 0.95 (0.933–0.963) 0.95 (0.928–0.965) 0.996 (0.988–0.997) 0.99 (0.983–0.997)
  On admission 0.34 (0.285–0.393) 0.37 (0.310–0.425) 0.61 (0.548–0.665) 0.58 (0.518–0.639)
   At discharg 0.63 (0.548–0.665) 0.67 (0.606–0.720) 0.87 (0.830–0.901) 0.86 (0.818–0.893)
Self-perceived upper extremity functioning
  Pre-stroke 0.05 (0.033–0.073) 0.05 (0.034–0.075) 0.04 (0.025–0.060) 0.04 (0.025–0.059)
  On admission 0.735 (0.678–0.785) 0.74 (0.682–0.790) 0.72 (0.656–0.767) 0.71 (0.650–0.764)
  At discharge 0.57 (0.505–0.638) 0.60 (0.510–0.644) 0.51 (0.436–0.573) 0.50 (0.430–0.569)

95% CI: 95% confidence interval. Physical inactivity (SGPALS 1), physically active (SGPALS 2–4), SGPALS: Saltin Grimby Physical Activity Level Scale. Adjusted 
for age (sex was not a confounder in the data).
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