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Abstract 

This study examines which therapists are
involved in the rehabilitation of stroke survi-
vors in Belgium at different points in time. A
nationwide registration of stroke patients was
provided by 199 and 189 family physicians wor-
king in sentinel practices for the years 2009
and 2010 respectively. 326 patients who were
diagnosed with stroke were included. Patients
with paralysis/paresis received significant
more physiotherapy after one month (63%)
compared to non-paralysed patients (38%)
(P=0.005). Residing in a nursing home was
associated with higher proportions of patients
receiving physiotherapy, both after one
(P=0.003) and six (P=0.002) months. 31% of
patients with aphasia were treated by a speech
and language therapist after one month, which
decreased after six months to 20%. After six
months, the patients in a nursing home recei-
ved significant more often speech and langua-
ge therapy (P=0.004), compared to patients
living at home. The proportion of patients
receiving stroke rehabilitation services provi-
ded by physiotherapists, speech/language the-
rapists and occupational therapists is rather
low, especially 6 months after the critical
event. 

Introduction

Stroke is a major health problem worldwide
in terms of morbidity and mortality.1
Symptoms in stroke patients vary from tempo-
rary deficits to long-term persisting physical
and cognitive impairments. The effectiveness
of both stroke unit care in nursing homes and
primary care interdisciplinary teams in reduc-
ing mortality, institutionalization, and depend-
ence has been established.2-6 It remains how-

ever unclear which therapists should ideally be
involved at different moments in time for dif-
ferent types of patients with stroke.7-12
In Belgium, the family physician (FP) has

the responsibility for managing and coordinat-
ing the long-term care of stroke survivors.2
Other professional disciplines that are
involved in stroke rehabilitation are physio-
therapists, speech and language therapists
(SLT) and occupational therapists (OT).
In this study we want to examine which

therapists are involved in the rehabilitation of
Belgian stroke survivors at different points in
time and to what extent the setting in which
the patient resides is of influence on the provi-
sion of support provided by therapists. 

Materials and Methods

Belgian Network of Sentinel
General Practitioners
A nationwide observational registration was

made by Belgian FP’s participating in the sen-
tinel practices. Those FP’s are, with respect to
age and gender, representative of FP’s in
Belgium. In 2009, 199 FP’s from 156 sentinel
practices participated in this study. In 2010,
189 FP’s, working in 141 sentinel practices,
were involved in this study. During this study,
the sentinel practices reached 1.8% and 1.5%
of the Belgian population, respectively in 2009
and 2010. This Belgian network of sentinel
practices has been functioning since 1979 and
is a dependable source on the surveillance of
morbidity in Belgium.13-15 By means of a clus-
ter analysis, based on epidemiological criteria,
the sentinel practices are distributed evenly
over the Belgian territory.14,15

Case ascertainment
FPs from the Sentinel Network recorded all

cerebrovascular events for the years 2009 and
2010 i.e. transient ischemic attack (TIA) and
stroke. Stroke was defined using the WHO defi-
nition as rapidly developing signs of neurologi-
cal deficits as a result of vascular pathology
(thrombosis, embolism or haemorrhage) with
symptoms lasting at least 24h, or leading to
death.16 TIA was defined as a neurological
deficit lasting less than 24h, typically minutes
rather than hours.16 All events, including those
for which there was no preceding contact with
the FP, were recorded. No exclusion criteria
were applied with regard to age or co-morbidity. 

Ethical approval
Ethical approval for registration by the

Belgian Network of Sentinel General Practices
was obtained by the ethical committee of the
Scientific Association of Flemish Family
Physicians. Patients were informed about the

registration by means of a poster in the wai-
ting room. The poster was displayed on a good,
visible location and informed about the disea-
ses which were registered, the transmitted
information and the possibility to decline par-
ticipation. Patients could decline their partici-
pation at any time by a simple request to their
physician. In the case of the sentinel practices
the informed consent is a silent and passive
consent. However, the patients can decide at
any moment that their information should not
be used for the registration. They can decide
this before the consultation or at any moment
after the consultation. This procedure was
approved by the ethical committee, the nation-
al board of physicians, and the national privacy
commission. 
The key statements of the poster in the wait-

ing room inform about i) the diseases which
are registered at that moment (for example
stroke, Lyme, cancers, etc), ii) the parameters
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which are registered: year of birth and gender
but no names (the patients can consult a reg-
istration form), iii) the possibility to decline
participation, iv) the approval of the method by
the committee for medical ethics and the pri-
vacy commission.
The participating physicians are asked to

display the poster at a visible place. This is not
controlled by any organisation but all partici-
pating physicians confirm the visibility of the
poster as part of the yearly application to the
network.
Patients who cannot express their oral or

written opposition to participate in the regis-
tration can do this – according to the Belgian
law on patient rights – by means of a proxy
that defends the interests of the patient.

Data collection and statistical
analysis
Age, sex, medical history, date and duration

of the event were registered by their family
physician by means of a questionnaire one
week after the event occurred. Also the impair-
ments caused by the event, the living situation
at the moment of the event and the patient’s
condition after 24 hours were registered. One
and six months after the event occurred, FPs
were asked to fill in a questionnaire including
outcomes of the stroke (disability and mortali-
ty), the current living situation of the patient
and the provision of support by therapists.
Data were stored at the Scientific Institute

of Public Health. Several control measures
ensured the quality of the data. IBM SPSS
Statistics 20 was used for analysis and statisti-
cal processing. Cross-tables were used to
detect differences between groups by means of
chi-square tests. Fisher’s exact test was used
when less than ten observations were
obtained. Student t-test was used to compare
the mean age between men and women.
Multivariate analyses were performed with
backward conditional logistic regression. The
independent variables for all logistic regres-
sions were age (10 years age-groups), sex,
whether or not suffering from a neurological
deficit (paralysis/paresis, aphasia, dysphagia,
incontinence) and living situation (home or
nursing home). Logistic regression performed
for the place of residence (home or nursing
home) also included hypertension, diabetes
mellitus and originally place of residence at
the moment of the event (home or nursing
home) as independent variables. 

Results

Information on patients
A total of 664 patients were registered of

which 326 patients (144 men and 182 women)

received a final diagnosis for stroke. The other
patients in the survey had suffered from TIA
(n=202) or other diseases including acute
subdural hematoma and epileptic crisis,
amongst others. Analysis in this study is based
on 326 patients who were diagnosed with
stroke. Mean age in woman was 77 years (SD
13y), compared to 73 years in men (SD 12y)
(P=0.005). 
Eighty-one percent of the stroke patients

were paralysed or had paresis, 77% had apha-
sia, 31% showed swallowing problems and 22%
suffered from incontinence. 

Physiotherapy
Table 1 shows a significant higher propor-

tion of patients receiving physiotherapy in the
paralysed group after one month (63%) com-
pared to 38% in the non-paralysed survivors
(P=0.005). After six months, the non-paral-

ysed patient group remained approximately at
the same level in terms of physiotherapy
(39%) whilst the affected paralysed patient
group showed a significant decrease in treat-
ment provided by the physiotherapist (50%)
(P=0.021). At six months, this difference was
no longer significant (P=0.256) (Table 2).
Patients who presented with dysphagia

were provided significant more physiotherapy
compared to patients who had no dysphagia
after one month (P=0.002) (Table 1). After six
months, this difference disappeared (P=0.325)
(Table 2). In patients with incontinence a sig-
nificant higher proportion of patients received
treatment by a physiotherapist compared to
patients without incontinence (P=0.003 and
P=0.007 respectively after one and six
months) (Tables 1 and 2). 
The presence of aphasia was of no influence

in whether or not receiving physiotherapy. 
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Table 1. Follow-up one month after the event and according to the neurological deficit
in % (n/N).

                                                                With ...                  Without ...                 P-value

...paralysis/paresis                                                                                                                                            
           Physiotherapist                                       63 (100/158)                      38 (14/37)                            0.005
           Speech language therapist                   27 (31/116)                        16 (5/32)                             0.286
           Occupational therapist                          16 (18/115)                         3 (1/29)                              0.134
...speech problems                                                                                                                                           
           Physiotherapist                                        61 (87/142)                       52 (29/56)                            0.223
           Speech language therapist                   31 (32/102)                         9 (4/46)                              0.004
           Occupational therapist                           14 (14/97)                          9 (4/47)                              0.468
...swallowing problems                                                                                                                                    
           Physiotherapist                                         78 (38/49)                       53 (77/146)                           0.002
           Speech language therapist                    32 (10/31)                       22 (25/116)                           0.214
           Occupational therapist                            19 (6/31)                        12 (13/112)                           0.401
...incontinence                                                                                                                                                   
           Physiotherapist                                         85 (23/27)                       54 (91/167)                           0.003
           Speech language therapist                    12.5 (2/16)                      25 (33/131)                           0.426
           Occupational therapist                            19 (3/16)                        13 (16/128)                           0.709

Table 2. Follow-up 6 months after the event and according to the neurological deficit in
% (n/N).

                                                                With ...                  Without ...                 P-value

...paralysis/paresis                                                                                                                                            
           Physiotherapist                                        50 (69/138)                       39 (12/31)                            0.256
           Speech language therapist                   18 (19/108)                         8 (2/26)                              0.347
           Occupational therapist                          13 (14/106)                         4 (1/25)                              0.345
...speech problems                                                                                                                                           
           Physiotherapist                                        50 (60/121)                       44 (22/50)                            0.510
           Speech language therapist                    20 (19/95)                          5 (2/40)                              0.041
           Occupational therapist                           15 (14/92)                          0 (0/40)                              0.009
...swallowing problems                                                                                                                                    
           Physiotherapist                                         55 (22/40)                       46 (59/128)                           0.325
           Speech language therapist                     29 (9/31)                        10 (10/100)                           0.026
           Occupational therapist                            28 (9/32)                           5 (5/96)                              0.002
...incontinence                                                                                                                                                   
           Physiotherapist                                         79 (15/19)                       44 (65/148)                           0.007
           Speech language therapist                     25 (3/12)                        14 (17/120)                           0.529
           Occupational therapist                            40 (6/15)                          7 (8/114)                             0.003
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Stroke survivors residing in a nursing home
received significantly more often physiothera-
py compared to patients living at home. After
one month 52% of the patients living at home
received physiotherapy in contrast to 81% of
the people living in a nursing home (P=0.003).
After six months, these proportions decrease
to respectively 41% and 76% (P=0.002). If we
considered patients with paralysis/paresis
only, differences in physiotherapy at home or
in a nursing home were comparable. After one
month, 57% of these patients living at home
received treatment from a physiotherapist,
compared to 83% in a nursing home
(P=0.013). After six months, 44% of patients
living with paresis/paralysis at home were
treated by a physiotherapist in contrast to 75%
of the patients residing in a nursing home
(P=0.018). Multivariate analysis showed that,
after one month, being of female sex, suffering
from paralysis/paresis, dysphagia or inconti-
nence were of significant importance to the
likelihood of being treated by a physiothera-
pist. After six months, multivariate analysis
showed no influence of the presence of a neu-
rological deficit, but being of female sex and
being older increased the likelihood of getting
physiotherapy (Tables 3 and 4).

Speech and language therapy
One month after the event, 23% of the

patients received SLT at home. In a nursing
home this percentage was 16% (P=0.721).
After six months, the difference in place of res-
idence became significant: 11% patients at
home received SLT compared to 33% in a nurs-
ing home (P=0.004). 
If patients with speech problems were con-

sidered only, no significant difference in the
amount of patients receiving SLT at home or in
a nursing home after one month could be iden-
tified (32% at home, 19% in a nursing home;
P=0.480). After six months, the difference in
proportions of patients receiving SLT at home
or in a nursing home for those patients with
aphasia became significant (14% at home,
38% in a nursing home; P=0.030).
Stroke survivors with aphasia received sig-

nificantly more SLT compared to patients with-
out speech difficulties, both after one
(P=0.004) and six months (P=0.041) (Tables 1
and 2). Among the patients with swallowing
problems higher proportions of patients
receiving SLT were observed after six months
compared to patients without swallowing prob-
lems (P=0.026) (Table 2). Multivariate analy-
sis with SLT as dependent variable after one
month showed that younger age and having
speech problems increased the likelihood of
receiving SLT. After six months, patients with
aphasia were more likely to receive SLT
(Tables 3 and 4).

Occupational therapy
Six and four percent of patients residing at

home (alone, with partner or with parents/chil-
dren) were treated by an OT after one and six
months, respectively. Twenty-nine percent and
47% of patients who stayed in a nursing home
were treated by an OT after one and six
months, respectively (P=0.01 and P<0.001). 
After one month, there was no influence of

one of the four major neurological deficits in
getting support by an OT. However, after six
months, a significant higher proportion of
patients received OT in the case of either
speech, swallowing problems or incontinence
compared to patients who did not present
these problems (Tables 1 and 2). 
After one month, multivariate analysis

showed that patients residing in a nursing
home were more likely of getting support by an
OT, compared to the patients who lived at
home. After six months patients who resided
in a nursing home and who had speech prob-
lems showed a greater likelihood for treatment
by an OT (Tables 3 and 4).

Discussion

Data of this study show that overall a low
proportion of patients with stroke receive
treatments by physiotherapists, speech/lan-
guage and occupational therapists compared
to what is considered a good practice for these
patients.2-6 The proportion of patients with
paralysis/paresis treated by a physiotherapist
remained rather low after one month and even
dropped further down after six months.
Previous studies have documented on a far
larger amount of patients receiving support by
physiotherapists after six months in their
home setting compared to the numbers we
documented in our study. The low rates of
patients receiving physiotherapy contrasts
with evidence recommending to continue
physiotherapeutic support during the entire
rehabilitation process.3,4 The proportion of
patients receiving SLT in the case of severe
aphasia and dysphagia was also particularly
low. A recent review of randomised controlled
trials showed multiple advantages for patients
with aphasia receiving SLT compared to
patients not receiving the service,5 and espe-
cially a positive effect when treatment is initi-
ated within the first three months.6 Dysphagia
is shown to be a potential risk for aspiration
pneumonia and suffocation, risk of dehydra-
tion and malnutrition, and depriving enjoyable
activity.17
Possible reasons for the differences found

in the number of patients who received physio-
therapy SLT and OT according to their living
situation may be related to the structural pres-
ence and easy access of physiotherapists, SLT
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Table 4. Multivariate analyses after 6 months. 

                                                                             Sig          OR                    95% CI for OR
                                                                                                                Lower                Upper

Treatment by the physiotherapist                                                                                                         
   Age group (10Y)                                                                0.024          0.735                   0.563                         0.959
   Male sex                                                                              0.021          0.455                   0.234                         0.887
Treatment by the speech and language therapist                                                                             
   Speech problems                                                              0.004          3.735                   1.530                         9.115
   Treatment by the occupational therapist                                                                                        
   Speech problems                                                              0.004         10.744                  2.179                        52.968
   Place of residence (home)                                            0.002          0.061                   0.010                         0.364
Variables in the model: Age group (10Y), sex, paralysis/paresis (yes/no), speech problems, swallowing problems (yes/no), incontinence
(yes/no), place of residence (home or nursing home).

Table 3. Multivariate analyses after one month. 

                                                                             Sig          OR                    95% CI for OR
                                                                                                                Lower                Upper

Treatment by the physiotherapist                                                                                                         
   Male sex                                                                              0.027          0.470                   0.240                         0.919
   Paralysis/paresis                                                               0.001          1.710                   1.259                         2.323
   Swallowing problems                                                       0.040          2.430                   1.041                         5.672
   Incontinence                                                                      0.029          4.030                   1.149                        14.134
Treatment by the speech and language therapist                                                                             
   Age group (10Y)                                                                0.005          1.709                   1.174                         2.487
   Speech problems                                                              0.000          5.205                   2.397                        11.300
   Treatment by the occupational therapist                                                                                        
   Place of residence (home)                                            0.014          0.204                   0.057                         0.725
Variables in the model: Age group (10Y), sex, paralysis/paresis (yes/no), speech problems, swallowing problems (yes/no), incontinence
(yes/no), place of residence (home or nursing home).
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and OT in nursing homes, whereas in primary
care access to physiotherapists, STL and OT,
especially to those providing home visits, is
more difficult. Interdisciplinary stroke teams
in primary care that operate as professional
teams in support of the FP are not available in
Belgium, which complicates the co-ordinating
role of the FP. Another reason for the differ-
ences found may be related to elevated out-of-
pocket expenses for patients in primary care
and the absence of reimbursement of particu-
lar providers such as the OT. There is however
evidence showing that physiotherapy provided
at home is as beneficial as physiotherapy pro-
vided in institutions.18,19
Research has also shown that domiciliary

occupational therapy for six weeks starting
immediately after hospital discharge is benefi-
cial at eight weeks compared to routine follow-
up.20

Limitations to the study
Limitations to this study are three-fold.

First, the interventions provided by the afore-
mentioned therapists were not operationalized
in terms of type and intensity. FP’s had to reg-
ister on the presence of a particular therapist
only at different moments in time. Second, no
data were recorded on conditions that may
have interfered with the effectiveness of reha-
bilitation, such as cardiopulmonary disease,
pre-existing conditions including osteoarthri-
tis, pain and others. Such disorders may limit
exercise tolerance as well as the number and
duration of treatments by therapists. 
Third, the neurological deficit was ques-

tioned only once at the start of the study. It was
not repeated after six months, although it
seems logic to assume that the neurological
damage presented in patients evolved over
time. This may explain some of the results,
although in part.

Conclusions

A low proportion of patients received treat-
ments by physiotherapists, speech/language
and occupational therapists compared to what
is considered a good practice for stroke reha-
bilitation. Patients residing at home received,
for similar disabilities, less rehabilitation serv-
ices compared to patients residing in nursing

homes. Important clinical and policy lessons
can be drawn from this study in terms of the
need for increased compliance to good prac-
tices on stroke rehabilitation and affordable
access for patients to interdisciplinary stroke
teams in primary care in support of the FP. 
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