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Background: Care after discharge from inpatient stroke re-
habilitation units varies across Europe. The aim of this study 
was to compare service delivery after discharge.
Methods: A total of 532 consecutive patients after stroke 
were recruited from 4 European rehabilitation centres in 
Germany, Switzerland, Belgium and the UK. At 2-month 
intervals, clinical assessments and structured interviews 
were carried out to document functional status and delivery 
of services after discharge. Significant factors for receiving 
follow-up services were analysed using a logistic generalized 
estimating equation model. 
Results: After controlling for case-mix, the results showed 
that Belgian patients were most likely to receive physical 
therapy but least likely to receive occupational therapy. 
German patients were least likely to receive nursing care. 
UK patients were less likely to receive medical care from 
their general practitioner compared with the other patient 
groups.
Conclusion: Clinical characteristics did not explain the 
variations in service delivery after discharge from in patient 
stroke rehabilitation. The decision-making processes in-
volved in the provision of follow-up services need to be bet-
ter documented. To improve our understanding of events 
post-discharge, the influence of non-clinical factors, such as 
healthcare regulations, should be explored further. 
Key words: stroke, rehabilitation, follow-up studies, community 
health services, health services research. 
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INTRODUCTION

Stroke is a major health burden (1, 2) and is the leading cause of 
disability in Europe (2). The provision of rehabilitation services 

after stroke aims to maximize participation in the community 
(3). Organized inpatient rehabilitation is more effective in 
preventing institutionalization compared with general wards 
or mobile stroke teams (4).

Discharge from hospital is one of the main desires of stroke 
patients (5), associated with hopeful ideas about recovery 
(6). However, patients experience mixed feelings of relief at 
returning home and uncertainty about their new situation (7). 
Relearned motor skills and functional activities need to be 
transferred to the home environment, which can be difficult 
and stressful (8). Follow-up services can be an effective means 
to alleviate the functional disabilities of stroke at home (9–11). 
Paolucci et al. (12) demonstrated a significant improvement 
in mobility for patients receiving post-discharge rehabilitation 
treatment. Therapy-based rehabilitation in an outpatient setting 
was found to prevent deterioration and improve independence 
in activities of daily living in patients at home (13, 14). Com-
munity occupational therapy improved personal and extended 
activities of daily living (15). 

Indicators or factors determining which patients receive 
follow-up services remain uncertain. The patient’s needs and 
functional abilities at discharge seem to be logical factors. 
However, Asplund et al. (16) found that healthcare routines 
rather than the patient’s condition were the major determinants 
of the extent to which resources were used. In Europe, wide 
variations are observed in healthcare provision after stroke (17, 
18). Service delivery after discharge needs more attention when 
the long-term effects of stroke rehabilitation programmes are 
studied. Since information about outreach care is lacking (19), 
outcome comparison may be biased. Comparisons of long-term 
outcome between centres could be understood better if more 
detailed information on service delivery after discharge were 
available. Additionally, such information would provide a more 
general insight into the determinants of follow-up services.

The aim of this study was to compare the delivery of follow-
up services for stroke patients discharged home from inpatient 
stroke rehabilitation between 4 centres in 4 different European 
countries. Associations between socio-demographic factors, 
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socio-economic variables and clinical characteristics of stroke 
patients with service delivery were examined.

MATERIAL AND METHODS

Settings and subjects
This study was part of a European project, Collaborative Evaluation 
of Rehabilitation in Stroke across Europe (CERISE), comparing 
outcome after stroke between rehabilitation centres in 4 European 
countries. Data was collected in 6 stroke rehabilitation units (SRUs): 
the Fachklinik, Herzogenaurach, Germany (SRU-DE); Queen’s 
Medical Centre and City Hospital, Nottingham, UK (analysed to-
gether, SRU-UK); 2 SRUs at the University Hospital, Pellenberg, 
Belgium (analysed together, SRU-BE) and the RehaClinic, Zurzach, 
Switzerland (SRU-CH).

The inclusion criteria were: (i) first-ever stroke as defined by the 
World Health Organization (WHO) (20), (ii) age 40–85 years, (iii) 
score on Gross Motor function of the Rivermead Motor Assessment (21) 
(RMA-GF) ≤ 11 and/or a score on Leg and Trunk function (RMA-LT) 
≤ 8 and/or a score on Arm function (RMA-AR) ≤ 12 on admission to the 
rehabilitation centre. The exclusion criteria were: (i) other neurological 
impairments with permanent damage, (ii) stroke-like symptoms due to 
subdural haematoma, tumour, encephalitis or trauma, (iii) pre-stroke 
Barthel Index (BI) (22) < 50, (iv) admitted to the rehabilitation centre 
more than 6 weeks post-stroke, (v) no informed consent. 

Study design
Patients were recruited consecutively on admission to the SRU. Co-
morbidities, such as hyperlipidaemia, history of high blood pressure, 
myocardial infarction, smoking, diabetes mellitus, atrial fibrillation 
and coronary heart disease, were recorded, as well as the presence of 
swallowing problems, language disorder and urinary incontinence. 
At discharge, pre-stroke socio-demographic aspects, such as living 
alone, educational level and equivalent income, were determined 
using a structured interview. At 2, 4 and 6 months post-stroke the 
place of residence was documented. Motor and functional outcome 
was measured using RMA and BI, respectively. Additionally, emo-
tional distress and quality of life were measured using the total score 
on the Hospital Anxiety and Depression scale (HADS) (23) and the 
EuroQol-Visual Analogue Scale (EuroQol VAS) (24), respectively. 
At the 3 time-points, a structured interview was used to document 
the services that patients received after they were discharged home. 
At each interview, the previous 2 months were considered. Six types 
of services were recorded: physiotherapy (PT), occupational therapy 
(OT), nursing care, speech and language therapy, psychological therapy 
and services from a general practitioner (GP). These services could 
have been provided in any type of setting, e.g. outpatient setting, GP 
surgery, private practice, daycare centre or at the patient’s home. The 
study was approved by the ethics committee in each centre.

Data analysis
The place of residence at each time-point was described and compared 
between SRUs. Places were grouped into 4 categories: living at home, 
in a rehabilitation centre, in an acute hospital or institutionalized. Both 
living in own home or living with family were defined as “living at 
home”. “Institutionalized” referred to any type of long-term facility 
(e.g. nursing home). Additionally, patients who died or were lost to fol-
low-up were categorized as “deceased” and “unknown”, respectively. 
For patients who were discharged home, patient characteristics were 
compared between the centres, using Kruskal-Wallis and Pearson χ2 
tests, as appropriate. At each time-point and for each of the 6 services, 
the proportions of patients who had had at least one contact with the 
healthcare professional in the past 2 months were determined. 

Multivariate analyses were then used to model the patients’ prob-
ability of receiving a service while living at home. The independent 
variables were centre, age, gender, educational level, equivalent 

income, living alone pre-stroke or with relatives (acquaintances), 
co-morbidities, emotional distress, EuroQol VAS and the scores on 
RMA-GF, RMA-LT, RMA-A and BI. Age was dichotomized using a 
median split into: below 70 years and 70 years or more. Educational 
level was determined by the International Standard Classification of 
Education (ISCED) (25). Low education was defined as the ISCED 
classification 0–2 (below or equal to lower secondary level) and high 
education as ISCED classification 3 or higher (upper secondary level 
or higher). Equivalent income was based on the monthly household 
income and the household composition and calculated according to 
the modified Organisation for Economic Co-operation and Develop-
ment scale (26). Each patient was assigned to one of the following 
3 categories: low, moderate or high equivalent income. The upper 
limit of low income was specified by the at-risk-of-poverty threshold 
(27), and equalled 60% of the median national equivalent income. 
Equivalent incomes between 60% and 120% of the median national 
equivalent income were considered as moderate. An equivalent income 
of 120% of the threshold or higher was defined as a high income. 
The variable “co-morbidities” was entered in the model as a dummy 
variable, being “0” as no co-morbidities present and “1” if at least 
one co-morbidity was present. Emotional distress was defined by the 
cut-off level of 11 on the HADS (28). The quality of life measurement 
EuroQol-VAS was categorized into 2 groups, using the median value 
of 70. The scores on the motor outcome assessments were grouped 
into 3 categories (RMA-GF: 0–3/4–6/7–13; RMA-LT: 0–3/4–7/8–10; 
RMA-A: 0–5/6–10/11–15). Five categories were used for functional 
outcome (BI: 0–20/25–40/45–60/65–80/85–100). 

For each type of service, a logistic generalized estimating equation 
model (29) was developed, to study the likelihood of receiving that 
service at home, accounting for the serial dependency and controlling 
for case-mix. A backward elimination strategy (30) was followed to 
select the variables in the final model. The initial model included all 
potential case-mix variables. Score-statistics on the case-mix variables 
were calculated and the variable with the largest p-value was then 
removed and the model re-fitted. This procedure was repeated until 
the Score-statistics showed significant p-values for all variables in the 
model. Pair-wise comparisons between centres were conducted on the 

Table I. Place of residence at 2-, 4- and 6-months post-stroke

  

SRU-DE
n = 135
n (%)

SRU-UK
n = 135
n (%)

SRU-BE
n = 127
n (%)

SRU-CH
n = 135
n (%)

2 months post-stroke
Living at home 54 (40) 56 (41) 32 (25) 41 (30)
In rehabilitation centre 75 (56) 68 (50) 92 (72) 80 (59)
In acute hospital 1 (1) 4 (3) 0 (0) 3 (2)
Institutionalized 0 (0) 1 (1) 2 (2) 10 (7)
Deceased 2 (1) 1 (1) 0 (0) 1 (1)
Unknown 3 (2) 5 (4) 1 (1) 0 (0)
4 months post-stroke 
Living at home 101 (75) 96 (71) 70 (55) 90 (67)
In rehabilitation centre 12 (9) 18 (13) 35 (28) 2 (1)
In acute hospital 1 (1) 2 (1) 2 (2) 3 (2)
Institutionalized 7 (5) 13 (10) 13 (10) 31 (23)
Deceased 3 (2) 3 (2) 3 (2) 2 (1)
Unknown 11 (8) 3 (2) 4 (3) 7 (5)
6 months post-stroke 
Living at home 102 (76) 95 (70) 92 (72) 89 (66)
In rehabilitation centre 3 (2) 5 (4) 8 (6) 2 (1)
In acute hospital 2 (1) 6 (4) 1 (1) 3 (2)
Institutionalized 7 (5) 16 (12) 17 (13) 26 (19)
Deceased 8 (6) 6 (4) 3 (2) 4 (3)
Unknown 13 (10) 7 (5) 6 (5) 11 (8)

SRU-DE: German stroke rehabilitation unit; SRU-UK: British stroke 
rehabilitation unit; SRU-BE: Belgian stroke rehabilitation unit; SRU-CH: 
Swiss stroke rehabilitation unit.
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probability to receive services. The variables centre, age and gender 
were always included in the model. Bonferroni correction was used 
to correct for multiple testing. Significance levels were set at 0.05. 
For the statistical analyses, SAS 9.1 (31) was used. 

RESULTS

A total of 532 patients were included in the study. At 2 months 
post-stroke, the majority of the patients were still in the reha-
bilitation centre (50–72%, Table I). The proportion of patients 
discharged home was in the range 25–41% in the different 
centres. The proportion of patients discharged to a hospital or 
long-term care facility was in the range 1–7% in each centre. 
At 4 months, the majority of patients were at home, with the 
lowest percentage for SRU-BE (55%) and the highest for 
SRU-DE (75%). The second most frequent type of residence 
varied between SRUs. For SRU-CH, the second largest group 
of patients was discharged to a long-term care facility (23%). 
For the other SRUs, the second largest group stayed in the 

rehabilitation centre (9–28%). At 6 months, between 66% 
(SRU-CH) and 76% (SRU-DE) of the patients were at home. 
The patients who stayed in a long-term care facility represented 
between 5% and 19% of the patient group in each centre. 

For those who were discharged home, patient character-
istics are described in Table II. At 2 months post-stroke, the 
percentages of patients living at home were significantly dif-
ferent between SRUs (p = 0.004). No significant differences 
were found in gender and proportion living alone prior to 
stroke. Patients discharged home from SRU-DE were sig-
nificantly younger compared with the patients from the other 
SRUs. The BI differed significantly between centres, with 
SRU-BE patients having lower BI-scores. Patients in SRU-
CH had significantly higher scores on all 3 sections of the 
RMA compared with the patients discharged from the other 
centres. The HADS-scores did not differ between SRUs. The 
results for the EuroQol-VAS showed significant differences 
between centres, with lower scores for patient discharged 
from SRU-BE. At 4 months, the proportion of patients who 

Table II. Characteristics of patients living at home after inpatient stroke rehabilitation

SRU-DE SRU-UK SRU-BE SRU-CH p-value

Living at home at 2 months
Patients, n (%) 54 (40) 56 (41) 32 (25) 41 (30) 0.004a

Gender, female, n (%) 16 (30) 28 (50) 16 (50) 20 (49) 0.103a

Living alone prior to stroke, n (%) 15 (28) 17 (30) 14 (44) 10 (24) 0.314a

Age, median (P25–P75) 68 (61–73) 74 (66–80) 74 (71–77) 74 (69–78) 0.002b

BI, median (P25–P75) 100 (90–100) 95 (90–100) 85 (80–95) 100 (95–100) < 0.001b

RMA-GF, median (P25–P75) 11 (10–12) 10 (9–11) 10 (9–11) 12 (11–13) < 0.001b

RMA-LT, median (P25–P75) 9 (9–10) 9 (8–10) 9 (8–9) 10 (9–10) 0.004b

RMA-A, median (P25–P75) 12 (9–14) 13 (10–14) 11 (9–13) 14 (13–14) 0.011b

HADS, median (P25–P75) 7 (3–13) 9 (4–16) 9 (4–17) 8 (4–13) 0.311b

EuroQol VAS, median (P25–P75) 68 (50–80) 75 (60–80) 65 (50–70) 70 (53–82) 0.049b

Living at home at 4 months
Patients, n (%) 101 (75) 96 (71) 70 (55) 90 (67) 0.002a

Gender, female, n (%) 31 (31) 52 (54) 40 (57) 36 (40) < 0.001a

Living alone prior to stroke, n (%) 30 (30) 32 (33) 17 (24) 25 (28) 0.634a

Age, median (P25–P75) 67 (60–73) 74 (67–79) 71 (59–76) 72 (64–76) < 0.001b

BI, median (P25–P75) 100 (85–100) 95 (85–100) 85 (75–95) 100 (90–100) < 0.001b

RMA–GF, median (P25-P75) 11 (10–12) 10 (7–11) 10 (9–12) 11 (10–12) < 0.001b

RMA-LT, median (P25–P75) 9 (9–10) 9 (7–9) 9 (6–10) 9 (9–10) 0.001b

RMA-A, median (P25–P75) 12 (8–14) 12 (3–14) 11 (4–14) 13 (10–14) 0.046b

HADS, median (P25–P75) 8 (5–14) 10 (4–14) 10 (5–16) 8 (4–13) 0.743b

EuroQol VAS, median (P25–P75) 68 (50–80) 70 (50–80) 62 (50–70) 65 (50–80) 0.306b

Living at home at 6 months
Patients, n (%) 102 (76) 95 (70) 92 (72) 89 (66) 0.080a

Gender, female, n (%) 32 (31) 50 (53) 46 (50) 39 (44) 0.013a

Living alone prior to stroke, n (%) 26 (25) 30 (32) 23 (25) 26 (29) 0.707a

Age, median (P25–P75) 66 (59–72) 73 (66–78) 69 (59–75) 72 (64–76) < 0.001b

BI, median (P25–P75) 100 (85–100) 95 (85–100) 85 (70–95) 100 (95–100) < 0.001b

RMA-GF, median (P25–P75) 11 (10–12) 10 (8–11) 10 (8–11) 11 (10–12) < 0.001b

RMA-LT, median (P25–P75) 10 (9–10) 9 (6–10) 9 (5–10) 10 (9–10) < 0.001b

RMA-A, median (P25–P75) 13 (8–14) 12 (2–14) 10 (3–14) 14 (10–14) < 0.001b

HADS, median (P25–P75) 7 (4–14) 7 (3–12) 9 (4–16) 8 (4–11) 0.211b

EuroQol VAS, median (P25–P75) 65 (50–80) 70 (50–86) 60 (50–75) 70 (60–80) 0.018b

aχ² test; bKruskal Wallis test.
P25: 25th percentile; P75: 75th percentile; BI: Barthel Index; RMA-GF: Rivermead Motor Assessment, section Gross Function (range: 0–13); RMA-LT: 
Rivermead Motor Assessment, section Leg and Trunk (range: 0–10); RMA-A: Rivermead Motor Assessment, section Arm (range: 0–15) HADS: Hospital 
Anxiety and Depression Scale (range: 0–42); EuroQol VAS: EuroQol-Visual Analogue Scale (range: 0–100); SRU-DE: German stroke rehabilitation 
unit; SRU-UK: British stroke rehabilitation unit; SRU-BE: Belgian stroke rehabilitation unit; SRU-CH: Swiss stroke rehabilitation unit.
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were at home differed between centres (p = 0.002). Significant 
differences were in gender, with a majority being female in 
SRU-UK and SRU-BE (54% and 57%, respectively). Patients 
in SRU-DE were significantly younger. Motor and functional 
scores were significantly different between centres, with 
mainly lower scores in SRU-BE. Emotional distress as well 
as quality of life did not differ between the patient groups. At 
6 months, no differences were found between centres in the 
proportion of patients discharged home (p = 0.080). Gender 
differences remained, with lower percentage of females in 
SRU-DE (31%) compared with the other centres (44–53%). 
Also, significant differences were found in age similar to the 
situation at 4 months. The patients in SRU-BE and SRU-UK 
had significantly lower scores on all motor and functional 
assessments compared with the other 2 centres. Differences 
in quality of life were found between SRU-BE and SRU-UK 
and between SRU-BE and SRU-CH. Patients from SRU-BE 
having the lowest scores. 

The percentages of patients at home receiving follow-up 
services are shown in Fig. 1. For PT, differences existed be-
tween centres at each time-point with the highest percentage for 

SRU-BE (53–82%). In the other centres, the percentages were 
lower and comparable across centres at each time-point. Except 
for SRU-BE, the percentage of patients who received OT was 
half to one-third of the percentage who received PT. The high-
est proportion receiving OT (range 16–27%) was found for the 
group of patients discharged from SRU-UK, with SRU-BE 
having the lowest (9–11%). For SRU-BE, the percentage of 
patients receiving OT is 11–16% of those receiving PT. Speech 
and language therapy is provided to 0–24% of the patients at 
home, with the highest percentage for patients from SRU-BE 
at each time-point (16–24%). Much lower percentages were 
found for psychological therapy. At 4 and 6 months post-stroke 
the percentage of patients receiving psychological therapy 
ranged from 1% to 5%. The proportions of patients receiving 
nursing care discharged from SRU-BE (19–41%) and SRU-UK 
(26–29%) were much higher than in the other 2 centres. The 
percentages were similar at the different time-points, except for 
SRU-BE. In the latter, the percentage increased over time and 
was 41% at 6 months post-stroke. The proportions of patients 
at home that consulted a GP varied between 61% and 87% at 
2 months post-stroke. Larger differences between centres were 

Fig. 1. Percentage of patients at home receiving services at 2, 4 and 6 months post-stroke onset. SRU-DE: German stroke rehabilitation unit; SRU-UK: 
British stroke rehabilitation unit; SRU-BE: Belgian stroke rehabilitation unit; SRU-CH: Swiss stroke rehabilitation unit.
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found at 4 and 6 months. These varied between 43% and 57% 
for SRU-UK and 82% and 89% in the 3 other centres.

To compare the probability of receiving services at home, 
generalized estimating equation modelling was used adjusting 
for case-mix and repeated measurements (Tables III and IV). 
Due to the low frequencies, speech and language therapy and 
psychological therapy were not analysed.

Patients under 70 years were more likely to receive PT. 
Initial swallowing problems were associated with a higher 
likelihood of receiving PT as well was a lower score on 
the RMA-A (RMA-A ≤ 5 and RMA-A between 6 and 10)  
(Table III). Comparisons between centres, after correction for 
multiple testing, revealed that patients discharged from SRU-
BE were more likely to receive PT compared with patients 
discharged from the other centres. No significant differences 
were found between patients who were discharged from SRU-
DE, SRU-UK and SRU-CH. Age under 70 years, being male 
and a RMA-A score ≤ 5 were factors significantly associated 
with a higher likelihood of receiving OT after discharged home 
from inpatient stroke rehabilitation. Patients from SRU-UK 
were more likely to receive OT at home compared with those 
from SRU-DE and SRU-BE. Additionally, patients from SRU-
BE were less likely to receive OT at home compared with 
patients from SRU-CH.

The probability of receiving nursing care or having contact 
with a GP is shown in Table IV. Patients younger than 70 years 
and men were less likely to receive nursing care. A RMA-GF 
score < 3 and a score on the RMA-LT ≤ 7 were associated with 
a higher likelihood of receiving nursing care. Comparisons 
between centres showed that patients from SRU-DE were less 
likely to receive nursing care compared with those discharged 

from the other centres. Patients from SRU-CH were also less 
likely to receive nursing care compared with those from SRU-
UK and SRU-BE. A score between 4 and 7 on the RMA-LT 
and a score above 70 on the EuroQol-VAS were associated 
with a lower likelihood of seeing a GP. Patients discharged 
from SRU-UK were less likely to have had contact with a GP 
compared with patients from the other centres. 

DISCUSSION

This study showed that the follow-up services after inpatient 
stroke rehabilitation varied greatly between 4 European cen-
tres, indicating different support provided to patients after 
stroke at home. After controlling for case-mix, Belgian patients 
were most likely to receive PT, but least likely to receive 
OT. On the other hand, German patients were least likely to 
receive nursing care. The British patients were less likely to 
receive medical care from their GP compared with the other 
patient groups.

The proportions of patients living at home at 4 months 
post-stroke were comparable with the results from the study 
by Asplund et al. (16). They found that between 49% and 69% 
were at home 3 months post-stroke. Data on the percentages 
of patients who were at home at 6 months post-stroke were 
not found. In a recent overview, large variations in proportions 
were reported in 7 European countries, ranging from 50% to 
100% (19). The proportion of patients at home at 2 months 
post-stroke was not found in the literature.

The patient characteristics of those who were discharged 
home differed between centres at the 3 time-points for several 
reasons. First, case-mix analyses showed that on admission 

Table III. Final logistic generalized estimating equation model for receiving physiotherapy and occupational therapy for patients at home between 
2 and 6 months after stroke onset

Variable

Receiving physiotherapy Receiving occupational therapy

OR 95% CI p-value OR 95% CI p-value

Centre
SRU-DE 1.11 0.75–1.64 0.592 0.63 0.35–1.14 0.129
SRU-UK 0.90 0.60–1.34 0.591 1.36 0.77–2.40 0.292
SRU-BE 4.07 2.58–6.41 < 0.001 0.37 0.19–0.75 0.005
SRU-CH 1.00 1.00

Age < 70 years 2.10 1.55–2.84 < 0.001 2.41 1.57–3.70 < 0.001
Age ≥ 70 years 1.00 1.00
Male 0.93 0.69-1.25 0.614 1.79 1.15–2.80 0.011
Female 1.00 1.00
No swallowing problems 0.61 0.39–0.96 0.033
Swallowing problems 1.00
RMA-A (0–5) 4.24 2.85–6.30 < 0.001 2.26 1.40–3.65 0.001
RMA-A (6–10) 1.53 1.02–2.31 0.042 1.40 0.78–2.50 0.264
RMA-A (11–15) 1.00 1.00
Comparisons between centres
SRU-DE vs SRU-UK 1.29 0.70–2.38 0.279 0.47 0.21–1.02 0.010
SRU-DE vs SRU-BE 0.26 0.12–0.54 < 0.001 1.70 0.660–4.369 0.139
SRU-DE vs SRU-CH 1.11 0.58–2.13 0.668 0.63 0.288–1.399 0.129
SRU-UK vs SRU-BE 0.20 0.09–0.42 < 0.001 3.63 1.49–8.85 < 0.001
SRU-UK vs SRU-CH 0.86 0.45–1.67 0.556 1.36 0.63–2.92 0.292
SRU-BE vs SRU-CH 4.33 1.96–9.54 < 0.001 0.37 0.15–0.95 0.005

Bold figures indicate significance. 
RMA-A: Rivermead Motor Assessment, section Arm (range: 0–15); OR: odds ratio; CI: confidence interval; SRU-DE: German stroke rehabilitation 
unit; SRU-UK: British stroke rehabilitation unit; SRU-BE: Belgian stroke rehabilitation unit; SRU-CH: Swiss stroke rehabilitation unit.
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the total group of patients in SRU-BE and SRU-UK had sig-
nificantly lower scores on the BI and RMA compared with the 
other centres. Also gender and age differences were found on 
admission to the SRU (32). Secondly, different discharge poli-
cies may be the reason for different functional and motor scores 
of patients who returned home. If there is inadequate profes-
sional healthcare support available at home, the more dependent 
patients will be discharged to institutionalized settings. 

A lower RMA-A score was associated with a higher prob-
ability of receiving both OT and PT, which seemed logical. 
However, contrasting results were found for SRU-BE. After 
adjusting for case-mix and multiple testing, patients returning 
home from SRU-BE had the highest probability of receiving 
PT at home. As poor arm recovery had a similar determining 
effect on the probability of receiving OT, it was expected that 
Belgian patients would also be more likely to receive OT, but 
in fact the opposite occurred. Patients from SRU-BE had the 
lowest probability of receiving OT. It is hypothesized that na-
tional healthcare regulations had a dominant effect on service 
delivery. In Belgium, OT is only reimbursed when services 
are provided in hospitals, rehabilitation centres or outpatient 
clinics. The fact that patients from SRU-BE had more PT 
may be a substitution for the lack of OT in the community 
(in a private practice or at home). Moreover, the prescription 
and reimbursement regulations for PT in home care are quite 
particular, and because of these regulations there could be a 
supplier-induced effect on the PT side, which explains the 

higher proportion of PT in patients from SRU-BE (33). This 
is a clear example of how healthcare regulations rather than 
the patients’ condition or need seemed to be the driving force 
behind the way available resources were used (16). 

Receiving nursing care was determined by the patient’s 
age and the score on the RMA-GF and RMA-LT. Patients in 
the lowest category of RMA-GF and the 2 lower categories 
of RMA-LT were more likely to receive nursing care. These 
sections of the RMA can be considered as a proxy for the 
level of dependency. After case-mix adjustments, patients 
discharged from SRU-UK and SRU-BE were more likely to 
receive nursing care at home compared with the patients dis-
charged from SRU-DE and SRU-CH. The underlying reason 
may be the reimbursement regulations, interfering with the 
provision of nursing care. For example, thresholds on BI-
scores are used to define who will be refunded for nursing 
care at home in Germany. The higher the BI-score, the less 
services are refunded. Patients in Germany do not receive any 
reimbursement for nursing care when they score higher than 
75. It is most remarkable that the BI was not retained in the 
generalized estimating equation-model determining the nurs-
ing care at home. It is possible that the ceiling effect of the 
BI in long-term follow-up studies (34) may be a contributing 
factor. This indicates that BI is not a good indicator to reflect 
the need for nursing care at home after stroke.

There was no gradient in severity in RMA-LT scores ac-
counting for higher probability of receiving medical care from 

Table IV. Final logistic generalized estimating equation model for receiving nursing care or having contact with a general practitioner for patients 
at home between 2 and 6 months after stroke onset

Receiving nursing care Receiving services from general practitioner

Variable OR 95% CI p-value OR 95% CI p-value

Centre
SRU-DE 0.38 0.15–0.99 0.047 0.67 0.37–1.22 0.190
SRU-UK 3.28 1.61–6.69 0.001 0.22 0.13–0.39 < 0.001
SRU-BE 5.31 2.66–10.60 < 0.001 0.94 0.49–1.82 0.860
SRU-CH 1.00  1.00  

Age < 70 years 0.49 0.30–0.80 0.005 1.05 0.71–1.56 0.810
Age ≥ 70 years 1.00  1.00  
Male 0.61 0.38–0.98 0.043 1.15 0.78–1.70 0.479
Female 1.00  1.00  
RMA-GF (0–3) 3.11 1.21–7.98 0.018
RMA-GF (4–6) 1.58 0.65–3.81 0.312
RMA-GF (7–13) 1.00  
RMA-LT (0–3) 4.15 1.53–11.28 0.005 1.25 0.62–2.50 0.531
RMA-LT (4–7) 2.22 1.32–3.73 0.003 0.52 0.33–0.84 0.007
RMA-LT (8–10) 1.00  1.00   
EuroQol-VAS, < 70 1.70 1.16–2.49 0.006
EuroQol-VAS, ≥ 70 1.00  
Comparisons between centres
SRU-DE vs SRU-UK 0.12 0.04–0.38 < 0.001 3.05 1.58–5.89 < 0.001
SRU-DE vs SRU-BE 0.07 0.02–0.23 < 0.001 0.71 0.31–1.64 0.285
SRU-DE vs SRU-CH 0.38 0.10–1.38 0.047 0.67 0.30–1.49 0.190
SRU-UK vs SRU-BE 0.62 0.30–1.29 0.085 0.23 0.11–0.49 < 0.001
SRU-UK vs SRU-CH 3.28 1.26–8.57 0.001 0.22 0.10–0.47 < 0.001
SRU-BE vs SRU-CH 5.31 2.10–13.46 < 0.001 0.94 0.39–2.29 0.860

Bold figures indicate significance. 
RMA-GF: Rivermead Motor Assessment, section Gross Function (score range: 0–13); RMA-LT: Rivermead Motor Assessment, section Leg and Trunk 
(score range: 0–10); OR: odds ratio; CI: confidence interval; SRU-DE: German stroke rehabilitation unit; SRU-UK: British stroke rehabilitation unit; 
SRU-BE: Belgian stroke rehabilitation unit; SRU-CH: Swiss stroke rehabilitation unit.
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the GP. This is in line with the findings from Redfern et al. 
(35). In their study on follow-up services in the first 3 months 
post-stroke, no association was found between the level of dis-
ability and contact with the GP. In fact, patients with moderate 
disability (BI higher than 10 and less than 20 on a maximum of 
20) showed significantly lower odd ratios (OR) for visiting a 
GP or receiving a visit from a GP (OR = 0.50 95% confidence 
interval (CI): 0.32–0.79). These proportions are similar to 
those in our analyses (OR 0.52 95% CI 0.33–0.84 (Table IV)). 
Patient’s subjective well-being was a determining factor of the 
probability of contact with a GP. Patients with a score < 70 on 
the EuroQol-VAS were more likely to have contact with their 
doctor. This finding supports the role of the GP as a counsellor 
in support of stroke patients after discharge home. Large differ-
ences were observed between SRU-UK and the other centres 
in the probability of patients having had contact with their GP. 
Significantly fewer UK patients had seen their medical doctor 
compared with patients from the other centres. Explanations 
can be found in the different procedures for prescribing therapy 
services. In Belgium, Germany and Switzerland, therapy serv-
ices can be provided only when prescribed by a medical doctor 
and are limited in numbers. This leads to patients seeing the GP 
to obtain a prescription for extra therapy sessions. Secondly, 
follow-up services may be provided by different caregivers 
in the different countries. In practice, follow-up secondary 
prevention is more frequently performed by nurses in the UK 
compared with the other countries (35). Because of this, GPs 
may have had less direct contact with patients in the UK. 

Some limitations of the study need to be addressed. Only a 
limited sample of centres was available and the centres were 
not representative of the different countries. For example, 
within the UK, large variations in service provision have 
been documented (36). Therefore, the variations found in this 
study cannot be attributed entirely to differences in national 
healthcare services, but may also reflect differences in local 
policies. Consequently, caution is required when generalizing 
the results. On the other hand, stakeholders who are involved 
in organizing stroke rehabilitation services can learn from this 
large variation in services to develop their own stroke services 
(16). Secondly, the information about services after discharge 
was obtained by interviews with patients and therefore some 
reporting inaccuracy might have occurred between the reports 
and the actual services being provided. In a study by Luther et 
al. (37) on the comparison of patients’ and providers’ reports 
about rehabilitation services, they found a good agreement 
between both sources for occupational therapy and community 
physiotherapy (Kappa = 0.64 for both types of service). How-
ever, the period that they considered was one month between 
stroke onset and interview. In our study, the period that the 
patients were asked to report about was 2 months at each 
interview and 6 months in total. The longer period may have 
a negative effect on the accuracy of reporting. In addition, 
cognitive function was not assessed. As memory problems 
are expected to interfere with recalling any utilization of care, 
accuracy on reporting contacts with healthcare providers may 
be low. Perhaps this is also the reason for the fact that low 
frequencies were observed for speech and language therapy 

and psychological therapy. We did not conduct additional com-
parisons between the patients’ reports and providers’ notes, due 
to practical constraints. The number of patients in combination 
with the variety of providers in the different countries made it 
unrealistic to conduct these additional verifications. Interpreta-
tion of results should thus be made with appropriate caution. 

Follow-up services after inpatient rehabilitation were 
compared between 4 centres in 4 European countries. Socio-
demographic and socio-economic factors, prognostic factors, 
co-morbidities as well motor and functional outcome were 
included to control for case-mix. Large variation in service 
delivery was found between centres. As follow-up services can 
reduce the long-term dependency after stroke, differences in 
proportions of patients receiving services after discharge may 
influence follow-up comparisons in outcome between centres. 
Services provided after discharge from inpatient rehabilita-
tion should be better documented to facilitate a more precise 
comparison on the effectiveness of rehabilitation programmes. 
As stroke rehabilitation research becomes more international, 
incorporating contextual elements of healthcare provision will 
enhance insight and generate more a comprehensive basis for 
comparison. 

ACKNOWLEDGEMENTS

This article was developed within the framework of the research “Col-
laborative Evaluation of Rehabilitation in Stroke across Europe (CE-
RISE)”, Quality of life-key action 6, 2001–2005, contract number QLK6-
CT-2001-00170 funded by the European Commission and Sekretariat für 
Bildung und Forschung SBF (CH). It does not necessarily reflect its views 
and in no way anticipates the Commission’s future policy in this area.

REFERENCES

Murray CJ, Lopez AD. Mortality by cause for eight regions of 1. 
the world: Global Burden of Disease Study. Lancet 1997; 349: 
1269–1276.
Truelsen T, Piechowski-Jozwiak B, Bonita R, Mathers C, Bogous-2. 
slavsky J, Boysen G. Stroke incidence and prevalence in Europe: a 
review of available data. Eur J Neurol 2006; 13: 581–598.
Wade DT. Community rehabilitation, or rehabilitation in the com-3. 
munity? Disabil Rehabil 2003; 25: 875–881.
Stroke Unit Trialists’ Collaboration. Organised inpatient (stroke 4. 
unit) care for stroke. Cochrane Database Syst Rev 2002; (1): 
CD000197.
Maclean N, Pound P, Wolfe C, Rudd A. Qualitative analysis of 5. 
stroke patients’ motivation for rehabilitation. BMJ 2000; 321: 
1051–1054.
Cartier C. From home to hospital and back again: economic restruc-6. 
turing, end of life, and the gendered problems of place-switching 
health services. Soc Sci Med 2003; 56: 2289–2301.
Olofsson A, Andersson SO, Carlberg B. “If only I manage to 7. 
get home I’ll get better” – Interviews with stroke patients after 
emergency stay in hospital on their experiences and needs. Clin 
Rehabil 2005; 19: 433–440.
Gilbertson L, Langhorne P, Walker A, Allen A, Murray GD. 8. 
Domiciliary occupational therapy for patients with stroke dis-
charged from hospital: randomised controlled trial. BMJ 2000; 
320: 603–606.
Andersen HE, Eriksen K, Brown A, Schultz-Larsen K, Forchhammer 9. 
BH. Follow-up services for stroke survivors after hospital discharge 
– a randomized control study. Clin Rehabil 2002; 16: 593–603.

J Rehabil Med 41



653Follow-up services after inpatient stroke rehabilitation

Kuo YF, Ostir GV, Granger CV, Ottenbacher KJ. Examination of 10. 
follow-up therapy in patients with stroke. Am J Phys Med Rehabil 
2006; 85: 192–200.
Outpatient Service Trialists. Therapy-based rehabilitation services 11. 
for stroke patients at home. Cochrane Database Syst Rev 2003; 
(1): CD002925.
Paolucci S, Grasso MG, Antonucci G, Bragoni M, Troisi E, More-12. 
lli D, et al. Mobility status after inpatient stroke rehabilitation: 
1-year follow-up and prognostic factors. Arch Phys Med Rehabil 
2001; 82: 2–8.
Legg L, Langhorne P, Andersen HE, Corr S, Drummond A, Duncan 13. 
P, et al. Rehabilitation therapy services for stroke patients living 
at home: systematic review of randomised trials. Lancet 2004; 
363: 352–356.
Werner RA, Kessler S. Effectiveness of an intensive outpatient 14. 
rehabilitation program for postacute stroke patients. Am J Phys 
Med Rehabil 1996; 75: 114–120.
Walker MF, Leonardi-Bee J, Bath P, Langhorne P, Dewey M, 15. 
Corr S, et al. Individual patient data meta-analysis of randomized 
controlled trials of community occupational therapy for stroke 
patients. Stroke 2004; 35: 2226–2232.
Asplund K, Ashburner S, Cargill K, Hux M, Lees K, Drummond 16. 
M. Health care resource use and stroke outcome. Multinational 
comparisons within the GAIN International trial. Int J Technol 
Assess Health Care 2003; 19: 267–277.
McKevitt CJ, Beech R, Pound P, Rudd AG, Wolfe CDA. Putting 17. 
stroke outcomes into context – Assessment of variations in the 
processes of care. Eur J Public Health 2000; 10: 120–126.
Wolfe CDA, Tilling K, Rudd A, Giroud M, Inzitari D. Variations 18. 
in care and outcome in the first year after stroke: a Western and 
Central European perspective. J Neurol Neurosurg Psychiat 2004; 
75: 1702–1706.
Boter H, de Haan RJ, Rinkel GJ. Regional differences in the use 19. 
of out-patient services by stroke patients after hospitalisation. Eur 
Neurol 2005; 53: 10–14.
WHO MONICA project principal investigators. The world health 20. 
organization MONICA project (Monitoring trends and determi-
nants in cardiovascular disease): a major international collabora-
tion. Clin Epidemiol 2006; 41: 105–114.
Lincoln N, Leadbitter D. Assessment of motor function in stroke 21. 
patients. Physiotherapy 1979; 65: 48–51.
Mahoney F, Barthel D. Functional evaluation: the Barthel Index. 22. 
Md State Med J 1965; 14: 61–65.
Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale 23. 
5. Acta Psychiatr Scand 1983; 67: 361–370.
The EuroQol Group. EuroQol – a new facility for the measure-24. 

ment of health-related quality of life. Health Policy 1990; 16: 
199–208.
UNESCO. International Standard Classification of Education, 25. 
ISCED 1997. 2006 May. Available from: http://www.uis.unesco.
org/TEMPLATE/pdf/isced/ISCED.
Organisation for Economic Co-operation and Development. What 26. 
are equivalence scales? 2005 September 27. Available from: http://
www.oecd.org/dataoecd/61/52/35411111.
Eurostat and Statistical Office of the European Communities. 27. 
European Community Household Panel: selected indicators from 
the 1995 wave. Luxembourg: Eurostat and Statistical Office of the 
European Communities; 1999.
Aben I, Verhey F, Lousberg R, Lodder J, Honig A. Validity of 28. 
the beck depression inventory, hospital anxiety and depression 
scale, SCL-90, and Hamilton Depression Rating Scale as screen-
ing instruments for depression in stroke patients. Psychosomatics 
2002; 43: 386–393.
Agresti A, editor. Analyzing repeated categorical response data. 29. 
Categorical data analysis. 2nd edn. New York: Wiley-Interscience; 
2002, p. 455–490.
Agresti A, editor. Building and applying logistic regression models. 30. 
Categorical data analysis. 2nd edn. New York: Wiley-Interscience; 
2002, p. 211–266.
SAS 9.1. Cary, NC: SAS Institute Inc; 2001.31. 
De Wit L, Putman K, Schuback B, Komarek A, Angst F, Baert I, et 32. 
al. Motor and functional recovery after stroke: a comparison of 4 
European rehabilitation centers. Stroke 2007; 38: 2101–2107.
Kiekens C, Van Rie K, Leys M, Cleemput I, Smet M, Kesteloot  33. 
K, et al. Organisation and financing of musculoskeletal and 
neurological rehabilitation in Belgium. Brussels: Federaal Ken-
niscentrum voor de Gezondheidszorg (KCE) KCE reports 57A 
(D2007/10.273/18); 2007. 
Dromerick AW, Edwards DF, Diringer MN. Sensitivity to changes 34. 
in disability after stroke: a comparison of four scales useful in 
clinical trials. J Rehabil Res Dev 2003; 40: 1–8.
Redfern J, McKevitt C, Rudd AG, Wolfe CD. Health care follow-35. 
up after stroke: opportunities for secondary prevention. Fam Pract 
2002; 19: 378–382.
Rudd AG, Irwin P, Rutledge Z, Lowe D, Wade DT, Pearson M. 36. 
Regional variations in stroke care in England, Wales and Northern 
Ireland: results from the National Sentinel Audit of Stroke. Royal 
College of Physicians Intercollegiate Stroke Working Party. Clin 
Rehabil 2001; 15: 562–572.
Luther A, Lincoln NB, Grant F. Reliability of stroke patients’ 37. 
reports on rehabilitation services received. Clin Rehabil 1998; 
12: 238–244.

J Rehabil Med 41


