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Objective: To examine the ability to perform basic 
and instrumental activities of daily life after very 
early supported discharge vs usual discharge and 
referral routine during the first year after mild 
stroke.
Design: A secondary analysis of data from the Goth-
enburg Very Early Supported Discharge randomized 
controlled trial. 
Patients: A total of 104 patients (56% men; mean 
(standard deviation) age 75 (11) years) who had 
experienced a first stroke classified as mild.
Methods: The primary outcome was the Activities of 
Daily Living Taxonomy score. Stroke Impact Scale 
(activities of daily living, and mobility) scores was 
a secondary measure. Patients were randomized to 
either very early supported discharge with 4 weeks 
of home rehabilitation provided by a multidiscipli-
nary stroke team, or a control group discharged 
according to usual routine (referral to primary care 
when needed). Assessments were performed at 
discharge, 4 weeks post-discharge, and 3 and 12 
months post-stroke.
Results: Instrumental activities of the Activities of 
Daily Living Taxonomy scores (the lower the bet-
ter) in the very early supported discharge and con-
trol groups were median 4 and 6 (p = 0.039) at 4 
weeks post-discharge and 3 and 4.5 (p = 0.013 at 
3 months post-stroke, respectively. Stroke Impact 
Scale (Mobility) median scores (the higher the bet-
ter) in the very early supported discharge and con-
trol groups at 3 months were 97 and 86 (p = 0.040), 
respectively. There were no group differences in 
the 2 outcomes at 12 months post-stroke.
Conclusion: Compared with usual discharge routine, 
team-based rehabilitation during the first month at 
home is beneficial for instrumental activity in the 
subacute phase, in patients with mild stroke. One 
year post-stroke both groups show equal results. 

LAY ABSTRACT
After stroke, even mild symptoms may impact ability 
to perform activities of daily living, such as household 
chores, outdoor walking and transport. It is necessary 
to understand more about the effects of different re-
habilitation methods after mild stroke. The aim of this 
study was to investigate whether home-based reha-
bilitation provided by a stroke team during the first 
4 weeks post-discharge after mild stroke is compara-
ble to usual discharge routine implicating referral to 
primary care when needed, with respect to facilitating 
simple and complex everyday activities. The home-
based rehabilitation programme was tailored to the 
patients’ own goals and problems. The group receiving 
supported training at home recovered faster, and was 
more able than controls to manage activities indoors 
and outdoors, at both 4 weeks post-discharge and at 
3 months post-stroke. Twelve months post-stroke, the 
group that received usual care had also improved, so 
there was no longer a difference between the outco-
mes of the two approaches.
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Medical advances mean that the sequelae of stroke 
are less severe than in the past; indeed, 66% of 

acute cases in Sweden in 2021, were classified as mild, 
this proportion has increased from 63% the last 5 years 
(1). However, little attention has been paid to how 
existing interventions meet the needs of today’s stroke 
population (2–5), particularly with respect to function 
during activities of daily living (ADL). 

https://creativecommons.org/licenses/by/4.0
mailto:anna.danielsson@neuro.gu.se


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

Early supported discharge after mild stroke p. 2 of 10

Despite the fact that muscle strength is often 
maintain ed after mild stroke, functional mobility (6), 
postural balance (7) and upper limb coordination (8) 
can still be affected. A study of 455 patients scoring 0, 
indicating no symptoms, on the initial National Insti-
tute of Health Stroke Scale (NIHSS) found cognitive 
impairment in 23% of patients, motor impairment in 
30%, walking dependency in 21%, swallowing disa-
bility in 10% and aphasia in 29%; in 2–15% of these 
patients, deficits persisted at 6 months post-stroke (9). 
In a population of 97 patients with mean age 55 years, 
of whom the majority scored 0 on the NIHSS, spatial 
navigation was impaired in 32% and 25% of patients 
during the acute phase and at 12 months post-stroke, 
respectively, with a marked effect on mobility (10).

More complex ADL, which are significant with 
respect to community living, referred to as instrumen-
tal ADL (I-ADL), require higher levels of functional 
ability (11). An early study (12) conducted 6 months 
after a minor stroke found that 87% of the 219 patients 
reported persistent changes, despite being fully inde-
pendent in terms of basic ADL (B-ADL). Patients 
reported difficulties with driving, work-related tasks, 
household management and recreation. Reduced life 
satisfaction, mainly due to reduced participation in 
meaningful activities, increased emotional stress, 
depressed mood (12) and anxiety, can affect real-life 
functioning (13, 14). Similarly, a narrative review 
including 34 papers (15) found that even minor stroke 
requires major life adjustments, both for patients and 
for their families, leading to a re-evaluation of life 
plans. Reduced participation in domestic chores, and 
even larger reductions in work and leisure activities, 
were reported 7 years post-stroke in  237 stroke sur-
vivors (mainly classified as mild) aged under 70 years 
(11). 

Guidelines prioritize early supported discharge 
(ESD) for patients with mild to moderate symptoms 
(16). Two studies of ESD have described patients’ 
expectations after coming home after a stroke with the 
support of a rehabilitation team (17, 18). One study 
reported that the major themes were independence and 
feeling secure at home (18). An important aspect of 
supported discharge seems to be that patients can rely 
on the rehabilitation team, thereby ensuring their safety 
and providing help with person-centred adjustments to 
their new situation (17). 

However, the literature suggests that there is an 
unmet need with respect to rehabilitation after mild 
stroke (5); indeed, follow-up studies of I-ADL are 
scarce in this population of stroke survivors (11). The 
objective of the current study was therefore to investi-
gate whether very early supported discharge (VESD) 
delivered by a multidisciplinary stroke-specialized 
team would improve the ability of patients with mild 

stroke to perform B-ADL and I-ADL compared with 
usual care. Changes in ADL after VESD were compa-
red with those after the usual discharge routine impli-
cating referral to primary care when needed, during 
the first year after mild stroke.

MATERIAL AND METHODS

The current study is a secondary analysis of a prospec-
tive randomized controlled trial, the Gothenburg Very 
Early Supported Discharge (GOTVED) (clinicaltrials.
gov: NCT01622205) (19), conducted at a stroke unit 
at Sahlgrenska University Hospital, Sahlgrenska, Swe-
den. The GOTVED study included 140 consecutive 
adult patients (20). The CONSORT checklist (21) was 
followed. All variables presented in the current study 
were collected in the GOTVED study.

Due to expected short hospital stays, patients were 
enrolled on day 2 post-stroke. The inclusion criteria in 
GOTVED were as follows: confirmed stroke according 
to World Health Organization (WHO) criteria; age > 18 
years; living within 30 min of the stroke unit; 0–16 
points on the NIHSS (0–42) (22), 50–100 points on 
the Barthel Index (BI 0–100) on day 2 post-stroke 
(23); and, in cases where the BI was 100, the Montreal 
Cognitive Assessment (MoCA, 0–30) (24) score had to 
be < 26 on day 2 post-stroke. In addition, for the current 
study, follow-up data from the ADL Taxonomy (25) and 
the Stroke Impact Scale (SIS) (26) must be available. 
The exclusion criteria in GOTVED were: life expec-
tancy < 1 year and an inability to speak Swedish. The 
GOTVED study was approved by the Regional Ethical 
Review Board in Gothenburg (reference number 042-
11), and all patients provided written informed consent.

Patients were randomized into 1 of 2 groups: an inter-
vention group receiving supported discharge (VESD), 
or a control group receiving usual care implicating 
referral to primary care when needed. Randomization 
was performed by an external person using sealed 
envelopes. The time-point for discharge in both groups 
was determined according to the patient’s medical 
status. The median length of stay at the stroke unit 
was 9 days, which was much shorter than shown in 
earlier studies of ESD (27); therefore, the expression 
“very early supported discharge” was chosen in the 
GOTVED study. The VESD intervention was deli-
vered 2–4 times/week (over 4 weeks) at the patient’s 
home by a team from the stroke unit (an occupational 
therapist, a physiotherapist, and a nurse). The interven-
tion focused on the patient’s individual goals, which 
were set before discharge, and could include personal 
care, transfers, and household and/or leisure activities. 
If relevant, primary care rehabilitation was offered 
after the intervention period. The control group was 
discharged from the stroke unit according to the usual 
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Early supported discharge after mild stroke p. 3 of 10

routine, which included referral to outpatient primary 
care, community rehabilitation at a nursing home or 
own home (with or without assistance), according to 
the patient’s needs.

Instruments
The assessment instruments and time-points are sum-
marized in Table I. 
Descriptive variables. Stroke severity was categorized 
using the NIHSS (22) on day 2 post-stroke. Overall 
disability on day 1 post-discharge, and at 3 and 12 
months post-stroke, was categorized according to the 
modified Rankin Scale (mRS, 0–6) (28). Cognitive 
impairment on day 2 post-stroke, and at 3 and 12 
months post-stroke, was assessed using the MoCA 
(24). Motor function on day 1 post-discharge, and 12 
months post-stroke was assessed using the Fugl-Meyer 
Sensorimotor Assessment (FMA, 0–100) (29), with 
total scores for the upper and lower extremities. All 
assessments were performed by an external examiner 
who played no role in the patients’ treatment.
Primary outcome. For the current study, the ADL 
Taxonomy (25) was chosen to reflect a structured 
assessment of everyday function. The ADL Taxonomy 
includes 12 activities, each based on different hierar-
chically ordered tasks. The ADL activities are summed 
into 2 domains: B-ADL and I-ADL. The tasks included 
in B-ADL are eating, mobility, going to the toilet, 
dressing, personal hygiene and grooming. Included in 
I-ADL are transportation, cooking, shopping, cleaning 
and washing. An item regarding communication is 
included in the ADL Taxonomy, but was not analysed 
in the current study. If all tasks involved in a particular 
activity can be performed, then it is scored as A = 0. For 
each task that cannot be performed, the letter changes 
and the number increases by 1 (i.e. B = 1, C = 2, etc.). 
A score of zero indicates full ability, and a higher score 
indicates a higher level of difficulty, to perform the 
task. The summed scores for each domain (B-ADL 
maximum = 26; I-ADL maximum = 16) were calcula-
ted. Assessments were made on day 1 post-discharge 

(in the following expressed as “discharge”), at 4 weeks 
post-discharge, and at 3 and 12 months post-stroke. 
Secondary outcome. To reflect the patient’s own per-
spective on ADL and mobility, the SIS 3.0 (26) was 
used in the current study. The SIS is a multi-dimensi-
onal, self-reported measure designed specifically for 
mild-to-moderate stroke (26). The SIS has 8 domains, 
divided into several items. Each item is rated based 
on 5 categories (e.g. from 5 = “not difficult at all” to 
1 = “could not do at all”). The SIS is based on activities 
carried out in the past 2 weeks. An algorithm converts 
each summed domain score into a score between 0 
and 100, with a higher score indicating better self-
perceived function. Two domains (domain 5, ADL 
(comprising 10 items); and domain 6, Mobility (com-
prising 9 items)) were analysed in the current study. 
The SIS domains ADL and Mobility both include a 
combination of B-ADL and I-ADL items; therefore, a 
sub-analysis of the I-ADL-related items within each 
of these domains was also carried out. Sub-analysis 
of the ADL domain was based on 3 items: light hous-
ehold tasks, shopping and heavy household chores. In 
the Mobility domain, 5 items were selected: walk 1 
block, walk fast, climb 1 flight of stairs, climb several 
flights of stairs, and get in and out of a car. The SIS 
was administered via an interview conducted at time 
for discharge, and again at 3 and 12 months post-stroke.

Statistical analysis
The power calculation in GOTVED was based on the 
primary outcome of the main GOTVED study: the le-
vel of anxiety on the Hospital Anxiety and Depression 
Scale (HADS). For a power of 80% and a p-value of 
0.05 (2-sided test), 44 patients per group were required 
in GOTVED. 

Data were analysed using IBM SPSS statistics for 
Windows, version 28.0 (IBM Corp., Armonk, NY, 
USA). Descriptive statistics were used for demo-
graphic and clinical background data. Since most 
data were ordinal, median values with 25% and 75% 
percentiles (interquartile range, IQR) were calculated. 
The distribution of scores for each item of the ADL 
Taxonomy was visualized using boxplots. Inter-group 
differences were analysed using the Mann–Whitney 
U test. Scores of the primary and secondary outcome 
measures were analysed to identify group differences 
at each assessment time-point, and visualized as scatter 
plots. Sub-analyses of the I-ADL-related items of the 
SIS were also examined to identify inter-group dif-
ferences. Changes in total scores for the primary and 
secondary outcome measures between discharge and 
follow-up were calculated, expressed as change scores 
and analysed for inter-group differences. 

Table I. Assessment instruments and time-points

2 days post-
stroke Discharge

4 weeks 
post-
discharge

3 months 
post-stroke

12 months 
post-stroke

NIHSS ×     
BI ×
MoCA ×   × ×
mRS  × × × ×
FMA  ×   ×
ADL Tax  × × × ×
SIS  ×  × ×

NIHSS: National Institute of Health Stroke Scale; BI: Barthel Index; MoCA: 
Montreal Cognitive Assessment; mRS: modified Rankin Scale; FMA: Fugl-Meyer 
Sensorimotor Assessment; ADL Tax: Activities of Daily Living Taxonomy; SIS: 
Stroke Impact Scale.
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Early supported discharge after mild stroke p. 4 of 10

RESULTS

The following presentation of results is based on 
analyses of the material included in the current study. 
Overall, 104 patients met the inclusion criteria for the 
current study. The VESD and control groups compri-
sed 58% and 56% males (mean ages, 74.8 and 74.1 
years), respectively. A flow chart of the current study 
is shown in Fig. S1. There were no significant differen-
ces between the groups with respect to demographic 
or clinical data on day 2 post-stroke and at discharge 
(Table II). At day 2 post-stroke, the median NIHSS 
score for all enrolled patients was ≤ 5, with 95% ca-
tegorized as having mild stroke symptoms. The mRS 
was ≤ 2, meaning no or slight disability, for 64% of 
patients. Most patients were independent in terms of 
basic ADL when assessed using the BI. Overall, 12% 
of the sample had the maximum BI score, and were 
therefore included based on their MoCA score (< 26). 
Day 2 post-stroke, there was no significant difference 
in MoCA score between the VESD and control groups, 
although the proportion that fell below the cut-off 
score was higher in the control group (71%) than in the 
VESD group (46%). The high FMA scores in almost 
all participants indicated good motor function. Most 
patients had had a cerebral infarct, and the distribution 
of infarcts and haemorrhages was similar between the 
groups. Approximately 20% of participants in both 
groups underwent reperfusion therapy. 

The VESD comprised home visits from the rehabi-
litation team, who provided training to allow achie-
vement of individual goals. The most common goals 
were improvements in B-ADL and in I-ADL, such as 
management of home activities, safe outdoor mobility 
and use of public transport. The VESD group received 
a median (IQR) of 11 (8–14) home visits during the 4 
weeks. In addition, after the 4-week intervention, 45 
of the 52 patients in the VESD group received some 
form of outpatient rehabilitation on a median (IQR) of 

14 (7–22) occasions during the remaining 12-month 
follow-up period. In the control group, 35 of the 52 
patients had a median (IQR) of 5 (2–22) outpatient 
visits post-discharge up until 12 months post-stroke. 

When comparing the total scores for the primary and 
secondary outcomes (ADL Taxonomy and SIS, respec-
tively) at time-point for discharge, no significant dif-
ferences were found (Table III). However, at 4 weeks 
post-discharge, the VESD group had significantly 
fewer difficulties in I-ADL than the control group. At 

Table III. Differences between the VESD and control groups 
with respect to total scores for primary and secondary outcomes 
at discharge, at 4 weeks post-discharge, and at 3 and 12 months 
post-stroke

Discharge
Median (IQR)

4 weeks post-
discharge
Median (IQR)

3 months post-
stroke
Median (IQR)

12 months 
post-stroke
Median (IQR)

ADL Tax B-ADL
 VESD 1.5 (0–3)

n = 52
0 (0–0,2)
n = 50

0 (0–1)
n = 48

0 (0–1)
n = 48

 Control 0 (0-2)
n = 49

0 (0–1)
n = 49

0 (0–1)
n = 46

0 (0–1)
n = 45

 p-value 0.248 0.145 0.797 0.851
ADL Tax I-ADL
 VESD 10 (7-12)

n = 52
4 (3-7)
n = 50

3 (2-6)
n = 48

2 (1-5)
n = 48

 Control 10 (7-12)
n = 49

6 (4-10)
n = 49

4.5 (3-9)
n = 46

4 (1-7)
n = 45

 p-value 0.692 0.039 0.013 0.071
SIS ADL 
 VESD 70 (53–80)

n = 49
94 (80–100)
n = 46

92 (80–100)
n = 48

 Control 79 (66–90)
n = 52

93 (73–99)
n = 45

95 (88–100)
n = 43

 p-value 0.065 0.153 0.948
SIS Mobility
 VESD 78 (58–92)

n = 49
97 (85–100)
n = 45

90 (78–100)
n = 48

 Control 78 (61–91)
n = 52

86 (69–100)
n = 45

94 (81–97)
n = 43

 p-value 0.788 0.040 0.949

ADL Tax: Activities of Daily Living Taxonomy; B-ADL: Basic ADL; I-ADL: 
Instrumental ADL; SIS ADL: Stroke Impact Scale domain ADL; SIS Mobility: 
Stroke Impact Scale: domain Mobility; VESD: Very Early Supported Discharge; 
IQR: interquartile range.
Figures in italics show p-values of differences between the 2 groups (Mann-
Whitney U test) and bold format indicate those being statistically significant. 

Table II. Demographic and clinical data at different time-points

Characteristics

VESD N = 52 Control N = 52

2 days 
post-stroke/
discharge

4 weeks post-
discharge

3 months 
post-stroke

12 months 
post-stroke

2 days 
post-stroke/
discharge

4 weeks post-
discharge

3 months 
post-stroke

12 months 
post-stroke

Age, years; mean (SD) 74.8 (11.2) 74.1 (12.8)
Men/women, n 30/22 29/23
Cerebral infarct, n 51 47
Cerebral haemorrhage, n 1 5
Thrombolysis, n 5 8
Thrombectomy, n 3 3
NIHSS, median (IQR) 1 (0–2.5)a 1 (0–2)a

BI, median (IQR) 80 (65-90)a 80 (66-94)a

mRS, median (IQR) 2 (2-3)b 2 (1-2) 1 (1-2) 1.5 (1-2) 2 (2-3)b 2(1-3) 2 (1-3) 1 (1-3)
MoCA, median (IQR) 24 (20-26)a 26 (22-27) 25 (23-27) 21 (17-25)a 24 (19-26) 24 (18-26)
FMA, median (IQR) 95 (85–98)b 98 (93–99) 97 (87–99)b 99 (95–100)

a2 days post-stroke, bat discharge.
VESD: very early supported discharge; mRS: modified Rankin Scale; BI: Barthel Index; MoCA: Montreal Cognitive Assessment; FMA: Fugl-Meyer Sensorimotor 
Assessment; IQR: interquartile range.

J Rehabil Med 55, 2023

https://doi.org/10.2340/jrm.v55.12363
https://medicaljournalssweden.se/index.php/jrm/index


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

Early supported discharge after mild stroke p. 5 of 10

the follow-up 3 months post-stroke, the total scores for 
the ADL Taxonomy I-ADL domain and SIS Mobility 
domain showed better function in the VESD group 
than the control group (Table III). Fig. 1 shows box 
plots of data at discharge and the 3-month follow-up 
for the 5 tasks included in the ADL Taxonomy I-ADL. 
The tasks that were most problematic for both groups 
were transport, shopping and washing; the figures show 

how the scores for the 2 groups changed between the 
2 assessments. Sub-analysis of the SIS I-ADL-related 
items showed a significant difference between the 
groups with respect to ADL (p = 0.011) and Mobility 
(p = 0.027) scores at 3 months post-stroke, which 
favoured the VESD group.

Changes in the ADL Taxonomy total scores between 
discharge and subsequent time-points are shown in Fig. 2. 

Fig. 1. Boxplots of changes in the scores for instrumental activities of daily living (I-ADL) items in the ADL Taxonomy from discharge to the follow-
up 3-months post-stroke. Boxes represent 50% of the material, and top and bottom edges denote the upper and lower quartiles. Black line in the 
box denotes median value, and whiskers represent minimum and maximum values. The lower the score the better the performance in I-ADL. Zero 
indicates an ability to perform all actions included within an item, and higher scores denote that 1 or more actions cannot be performed. 

Fig. 2. Total instrumental activities of daily living (I-ADL) score for each patient 
within the ADL Taxonomy (where a lower value denotes a better outcome). 
The 3 figures illustrate changes from discharge to each of the assessments 
(at 4 weeks post-discharge, and at 3 and 12 months post-stroke). Dots below 
the reference line indicate improvement. Between discharge to 3 months 
post-stroke, the intervention group improved significantly more than the 
control group (p = 0.012).

J Rehabil Med 55, 2023
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Early supported discharge after mild stroke p. 6 of 10

Analysis of changes in the B-ADL scores showed that 
the VESD group improved significantly faster than 
the control group (p = 0.048) from discharge to the 
assessment at 4 weeks post-discharge, which took place 
directly after the intervention. The median B-ADL 
score of 1.5 in the VESD group was somewhat higher 
than that in the control group (i.e. 0) at discharge, 
although not statistically significant (Table III). With 
respect to changes in the I-ADL between discharge and 
4 weeks post-discharge, there was a tendency toward 
a greater improvement in the VESD than the control 
group (p = 0.083), which became significant from 
discharge to the follow-up at 3 months post-stroke 
(p = 0.012). As expected, both groups showed marked 
improvements in the ADL Taxonomy at 12 months 
post-stroke; consistent with this, group differences in 
I-ADL evened out and were no longer significant at 
12 months post-stroke (p = 0.138). Due to new onset 
of stroke in 1 case, and cardiorespiratory problems in 
another, these 2 participants showed a deterioration in 
ADL Taxonomy from discharge to the 4-week post-
discharge assessment; therefore, they were not included 

in the subsequent analyses. In this subsequent analysis 
of changes in scores, significant group differences in 
the B-ADL domain scores between discharge and 4 
weeks post-discharge disappeared (p = 0.105), whereas 
group differences in the I-ADL scores remained about 
the same at 4 weeks post-discharge (p = 0.062) and at 
3 months post-stroke (p = 0.016).

Regarding the total scores for the self-reported out-
comes on the SIS domains ADL and Mobility, changes 
over time are shown in Fig. 3. The change in the score 
for the ADL domain from discharge to the follow-up 
3 months post-stroke was significantly larger for the 
VESD group than for the control group (p = 0.049), 
but there was no difference between discharge and the 
follow-up 12 months post-stroke. The same trend was 
seen for the Mobility domain, in which the change in 
the score between discharge and 3 months post-stroke 
differed significantly in favour of the VESD group 
(p = 0.038); however, the difference disappeared by 
the follow-up 12 months post-stroke. The patient who 
had a second stroke showed a large decrease in the 
scores at the 3-month follow-up. Excluding this patient 

Fig. 3. Stroke Impact Scale (Domain activities of daily living (ADL) and Domain Mobility) scores for each patient (higher values denote better 
function) at discharge and at 3 months (left panel), and at discharge and 12 months (right panel), post-stroke. Dots above the reference line 
show a change towards a higher score, indicating improvement over time. At 3 months post-stroke, the very early supported discharge (VESD) 
intervention group improved more than the control group (p< 0.05). 
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from the analysis did not change the significance level 
substantially (p = 0.042).

Although MoCA was an instrument chosen to des-
cribe the sample, it may also serve as an explanatory 
variable. Comparison of the MoCA total score between 
the groups at 3 months and 12 months post-stroke 
revealed significant differences at both time-points 
(p = 0.010 and p = 0.034) in favour of the VESD group.

DISCUSSION

This study found that even though initial stroke se-
verity and general disability were mild, patients still 
experienced limitations in activity during the first 
year. These limitations were particularly noticeable for 
I-ADL. The main finding was that ability to perform 
daily activities improved faster in the VESD group than 
in the control group. These inter-group differences in 
ability were significant at 3 months post-stroke, but 
disappeared after 1 year post-stroke.

This study showed that, at discharge, most patients 
were independent in B-ADL. However, the faster 
improvement seen in the VESD group could be explai-
ned by a somewhat higher median B-ADL score at 
discharge, compared with the control group, which left 
more room for improvement. Most patients had some 
difficulties with I-ADL; the most problematic items 
were transport, shopping and washing. Most patients in 
the VESD group could already manage shopping and 
cleaning at 4 weeks post-discharge, but it took longer 
(up to 12 months) for the control group to manage 
these items. The more rapid recovery observed in the 
VESD group is probably due to interventions that 
focused directly on the patients’ own activity-based 
goals, which were set before discharge (32). Finch et 
al. (5) reported unmet needs of patients at 2 weeks, and 
several remaining limitations at 2 months post hospital-
discharge, despite the stroke being classed as minor. 
The problems were similar to those reported herein; 
indeed, travelling in the community was the top-rated 
area requiring help. Other areas of unmet need were 
dependence in walking, lifting and balancing, as well as 
difficulties with housekeeping, cooking and shopping. 
Similarly, Faux et al. (4) found that 1 in 3 patients who 
had had a transient ischaemic attack or mild stroke 
experienced difficulty fully re-integrating into the 
community; hence early and accessible programmes 
targeted to each patient’s needs and personal situation 
are warranted. 

Life changes significantly after stroke, not only 
with respect to impairment and increased dependency, 
but also existentially. People describe a feeling of 
incomprehensibility and unfamiliarity with the new 
situation, despite only having had a mild stroke (33). 
When interviewed at time of discharge according to 

VESD, patients cited fear and insecurity with respect 
to their expectations regarding support from the stroke 
team (18). An important short-term goal of neuroreha-
bilitation is to alleviate emotional distress to improve 
functioning in daily life (13). After a stroke, there is a 
need for a fresh perspective when engaging in fami-
liar activities, which could mean reluctance to go out 
due to a feeling of uncertainty (33). Confidence and 
satisfaction with function are important factors when 
appraising one’s own functional competence after brain 
injury (13). A primary outcome of the main GOTVED 
study was anxiety, and the hypothesis was that suppor-
ted discharge may reduce apprehension. The 4 weeks 
of VESD focused on the patient’s needs, with support 
and proposals for alternative solutions where needed; 
this may have increased self-confidence and reduced 
uncertainty. Although the primary report regarding 
anxiety (31) was neutral, a secondary analysis from 
the GOTVED study demonstrates small-to-moderate 
negative correlations between confidence in postural 
balance and anxiety (20). In the current study, the 
VESD group improved their I-ADL scores directly 
after the 4-week intervention, but significant diffe-
rences between that group and the controls did not 
appear until the follow-up 3 months post-stroke. This 
might be explained by the positive effect of improved 
performance on self-esteem, which made it possible for 
patients in the VESD group to resume their pre-stroke 
roles and activities (33). 

For inclusion in the current study, the patients had to 
score 50–100 points on the BI on day 2; in cases where 
the BI was 100, the MoCA had to be < 26 on day 2. In 
this sample of patients with mild stroke, the median BI 
was 80 on day 2 post-stroke, indicating that the cohort 
recovered physically relatively well. On the MoCA, 
the median for both groups was below the cut-off of 
< 26; therefore, much of the disability could be due to 
fatigue and cognitive impairment. Cognitive deficits 
are a main cause of long-term functional impairment 
and reduced quality of life after acquired brain injury 
(13). Interventions that teach individuals to use cogni-
tive strategies during daily activities increase the ability 
to perform those; also, the use of positive feedback 
may raise awareness and promote generalization to 
different activities (34). The VESD support included 
both feedback and training in the use of such strategies, 
which may explain the observed greater improvement 
in the VESD group than in the control group with 
respect to I-ADL. 

A recent review of multiple component interventions, 
such as cognitive rehabilitation training combined 
with physiotherapy or occupational therapy, demon-
strated a significant effect on cognitive function at 
< 3 months post-stroke (35), which is in line with the 
findings of the current study. The MoCA results for the 
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VESD group at 4 weeks post-discharge and 3 months 
post-stroke were significantly better than those of the 
controls, which may indicate that the intervention 
contributed to better awareness and alertness, leading 
to improved cognitive functioning. Despite having 
statistically similar cognitive function at discharge, a 
larger proportion of patients in the control group scored 
below the cut-off on the MoCA, which may have had 
an impact on the results. 

Since there may be a discrepancy between profes-
sionals’ focus on function/rehabilitation goals and the 
patients’ actual experience of the impact of stroke (33,  
36), the current study used 2 different instruments to 
measure ADL. The primary outcome; the ADL Taxo-
nomy, assessed by a health professional, was supple-
mented by a secondary outcome; the SIS, a self-report 
measure, with the aim to capture the patient’s own 
experience of ability to perform different activities 
(26). However, both instruments showed a significant 
difference in I-ADL in favour of VESD at the 3-month 
follow-up. Since both B-ADL and I-ADL items are 
included in the SIS domains ADL and Mobility, a 
sub-analysis was conducted of specific I-ADL items 
included in both domains, which further confirmed 
the results. 

As in the ADL Taxonomy, only the more demanding 
tasks in the SIS ADL and Mobility domains challenged 
the patients in the current study. Perceived disability 
included stair climbing, outdoor walking, and getting in 
and out of a car. In the VESD, frequent training during 
the intervention focused on shopping or doing the 
laundry (which could involve moving to another floor), 
and subsequently targeted items in the SIS Mobility 
domain; this ultimately improved the I-ADL, as well 
as mobility, in the VESD group. The SIS is a suitable 
instrument for tracking patient progress, and can be 
useful for tailoring rehabilitation interventions to target 
the dimensions of health that are most important to a 
patient’s overall health and perceived quality of life 
(37). Changes in scores recorded for both SIS domains 
in the current study exceeded those reported as clini-
cally important in a previous study (38).

Information provided in the VESD, and the pos-
sibility of testing different solutions, makes the situa-
tion more understandable and may have reduced the 
feeling of unfamiliarity with the new life condition. 
After stroke patients experience an altered capacity 
to cope, which impacts their life (39); an increased 
capacity to cope leads to better functioning during 
B-ADL and I-ADL (33). The supportive intervention 
provided in the current study may equip individuals 
with the tools to cope.

The focus of the current study was ADL outcome in 
patients with mild stroke, therefore resource outcomes, 
e.g. analysis of length of stay (LOS), were not included. 

It may be hypothesized that a faster recovery of ability 
to perform daily activities would reduce care costs, but 
whether home rehabilitation provided by staff from the 
stroke unit is cost effective compared with usual out-
patient rehabilitation services is yet to be determined. 
In the main GOTVED study, the median (IQR) LOS  
of 10 (8-15.5) and 12 (8-16) days in the VESD and 
control groups, respectively, did not differ statistically 
significantly (31). Analyses of cost benefits in the main 
GOTVED study are ongoing in a separate study. 

The definition of “early” vs “very early” supported 
discharge is not clear. Previous publications on ESD 
report mean LOS between 10 and 50 days for control 
groups, and 3–5 days shorter for intervention groups 
(27). At the time of starting data collection in the main 
GOTVED study, the median LOS of patients with 
stroke of all severities at the study unit, was 9 days 
(1). Therefore, based on the actual LOS at the stroke 
unit the term “very early” was used in the GOTVED 
study. Since LOS has been successively shortened in 
past years, the main GOTVED study aimed to study the 
effects of home rehabilitation delivered during a short 
period. The goal was not to shorten LOS even more.

A limitation of the current study is that both the pri-
mary and secondary measures are subjective. Although 
the ADL Taxonomy is classified as an observer-based 
instrument, it still relies on the patient’s report of their 
ability. The reliability of self-report measures acquired 
from people with cognitive deficits may be questio-
ned; however, patient-reported outcome measures 
are, by definition, a direct reflection of the patient’s 
experience, without interpretation by another person. 
Therefore, inclusion of this perspective is considered 
highly important for clinical practice as well as for 
research (30). The range of interventions delivered 
to the VESD group have been described in previous 
publications (31), but the content and intensity of 
the “usual” rehabilitation programmes offered to the 
control group is not well documented. Comparing 2 
groups that may not have received the same intensity 
of intervention may therefore be a limitation of the 
current study. 

The strengths of the current study are the randomized 
design and a relatively large cohort of patients with 
similar stroke severity. The results of the current ana-
lysis may be generalizable to patients with mild stroke 
symptoms, including cognitive impairment, within the 
age range at which most stroke cases occur. 

Another strength of the current study is that patients 
with cognitive impairment were included, which is 
not the case in many studies. The combination of 
both observer-based and self-report instruments, and 
the finding that the results from both of these types 
of instruments moved in the same direction, are also 
strengths of the current study. 
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Recommendations for rehabilitation after stroke 
focus less on full recovery and more on adjustment 
and adaptation (40). Taule & Råheim (33) studied 
the experiences of survivors of mild stroke in the 
context of ESD; they concluded that many patients 
with mild stroke might not recover fully, despite 
home rehabilitation; however, support provided by 
the rehabilitation team may speed up the process of 
adaptation. 

CONCLUSION

These results suggest that supported discharge is bene-
ficial and may enhance the speed of recovery of ADL in 
the subacute phase for patients with mild stroke. Imme-
diately after the 4-week intervention, the VESD group 
improved more with respect to I-ADL performance 
(measured by the ADL Taxonomy) than the control 
group, and at 3 months post-stroke the difference was 
significant. The difference in ADL ability, as perceived 
by the participants according to the SIS ADL and Mobi-
lity scores, was also significantly different at 3 months 
(in favour of the VESD group). The improvements in 
the control group, referred to primary care according to 
usual routine, took longer to achieve and at 12 months 
post-stroke the previous group differences had evened 
out. The results of the current study suggest that, from 
a rehabilitation perspective, the recommendation to 
offer stroke specialized multidisciplinary goal-based 
rehabilitation in the home setting, after mild stroke, 
should be maintained. 
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