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Background and Purpose—This study describes the methodology, patient outcome, and use of hospital and rehabilitation services
at 3 months of a population-based randomized controlled trial. The purpose was to evaluate rehabilitation at home after early
supported discharge from the Department of Neurology, Huddinge Hospital, for moderately disabled stroke patients in
southwest Stockholm.

Methods—The patients were eligible if they were continent, independent in feeding, had mental function within normal limits, and
had impaired motor function and/or aphasia 1 week after stroke. Patients were randomized either to early supported discharge
with continuity of rehabilitation at home for 3 to 4 months or to routine rehabilitation service in a hospital, day care, and/or
outpatient care. The home rehabilitation team consisted of two physical therapists, two occupational therapists, and one speech
therapist; one of the therapists was assigned as case manager for the patient. The rehabilitation program at home emphasized a
task- and context-oriented approach. The activities were chosen on the basis of the patient’s personal interests. Spouses were
offered education and individual counseling. A total of 81 patients were followed up for a minimum of 3 months. Patient
outcome was assessed by the Frenchay Social Activity Index, Extended Katz Index, Barthel Index, Lindmark Motor Capacity
Assessment, Nine-Hole Peg Test, walking speed over 10 m, reported falls, and subjective dysfunction according to the Sickness
Impact Profile. Patient use of hospital and home rehabilitation service and patient satisfaction with care were studied.

Results—Overall there were no statistical significant differences in outcome. Multivariate logistic regression analysis suggested a
systematic positive effect for the home rehabilitation group in social activity, activities of daily living, motor capacity, manual
dexterity, and walking. A considerable difference in resource use during such a 3-month period was seen. A 52% reduction in
hospitalization was observed: from 29 days in the routine rehabilitation group to 14 days in the home rehabilitation group.
Patient satisfaction was in favor of the latter group.

Conclusions—Early supported discharge with continuity of home rehabilitation services for the majority of moderately disabled
stroke patients during the first 3-month period after acute stroke is not less beneficial than routine rehabilitation and can be a
rehabilitation service of choice if follow-up at 6 and 12 months confirms the suggested effectiveness and considerable reduction
in use of health care. (Stroke. 1998;29:591-597.)
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In Sweden, because 95% of patients with acute stroke are
admitted to a hospital,1 most of the initial rehabilitation is

centered around a time spent in the hospital. The cost of
hospital and outpatient care and social service accounts for 76%
of the overall Swedish stroke cost.2 There is a rapidly growing
body of data from randomized controlled trials on the effect of
various aspects of stroke prevention and management. Al-
though in recent years there has been an increasing emphasis
on the importance of organizational aspects of stroke rehabil-
itation, as yet few cost analyses have been run with regard to
gains in stroke rehabilitation.2

In randomized controlled studies,3,4 specialized rehabilitation
units have been shown to achieve faster and better functional

outcome than general medical wards. Several authors5,6 have
suggested that there should be more emphasis on home
rehabilitation. However, the rationale of this proposal is still
unclear. In the United Kingdom, the Domino Study Group7

reported no difference in outcome but cheaper hospital-based
outpatient rehabilitation, and the Bradford cost-effectiveness
study8 suggested that home physiotherapy is more effective and
cheaper.

The optimum combination of inpatient, outpatient, and/or
home rehabilitation is not known. The development of
cost-effective strategies in the area of stroke rehabilitation
together with targeting of patients will likely benefit from
different organizational forms of rehabilitation. A stroke service
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based on short-term admission to a hospital, followed (where
appropriate) by early supported discharge with continuity of
rehabilitation in the community, seems to have several advan-
tages, as it guarantees continuity both in time and personnel
and is possibly less expensive, as shown by our pilot study.9,10 In
a recent randomized controlled study in Newcastle upon
Tyne,11 where a total of 80 patients were followed up for 1 year
after stroke, a similar scheme was found to be feasible, yielding
a saving in bed-days. To our knowledge, no study has reported
on the benefit of early discharge and continuity of rehabilita-
tion maintained in the community.

At the Department of Neurology at Huddinge Hospital in
southwest Stockholm, we have estimated the population-based
need for late therapy intervention after stroke12 and developed
an organizational model of home rehabilitation for moderately
disabled stroke patients hospitalized at the Department of
Neurology, Huddinge Hospital, which implied early sup-
ported discharge with continuity of rehabilitation at home
based on task-specific activities, during a 3- to 4-month period
with a team that included physical, occupational, and speech
therapists.9,10

We conducted a population-based, randomized controlled
trial to determine whether the home rehabilitation model as
developed at the Department of Neurology was more effective
and/or resource efficient than current, organizationally diverse
rehabilitation in a hospital or day care or through outpatient
care. In this article, methodological aspects and patient out-
come at 3 months, together with patient satisfaction and initial
hospitalization and use of home rehabilitation services, are
reported.

Subjects and Methods
Patient Selection and Baseline Assessment
A graph (depicted in Fig 1) of the flow chart and caring chain for
patients hospitalized at the Department of Neurology with a diagnosis
of transient ischemic attack or stroke over a 1-year period was drawn
up on the basis of data from our previous studies in southwest
Stockholm.13 The patients in this study were recruited during the
period from September 1993 through March 1996, from the group of
patients who, according to the Katz ADL index (grades A-E),14 were
continent and independent in feeding 1 week after a first or recurrent
acute stroke and had an expected average hospitalization time of 4
weeks in routine care.9 During the study period, residents in the
Huddinge Hospital catchment area with suspected transient ischemic
attack or acute stroke were admitted to the Emergency Department at
Huddinge Hospital and, in general, transferred that same day or the
following day to the stroke unit at the Department of Neurology. In
cases where the stroke unit was filled to capacity, patients were
admitted to two adjacent neurological wards. Diagnosis of stroke was
based on the medical history and clinical examination of the patient
and defined according to World Health Organization criteria.15 All
patients routinely underwent a CT scan.

Eligible patients with first as well as recurrent stroke were screened
for inclusion in the study and had their baseline assessment performed

5 to 7 days after stroke onset. Inclusion/exclusion criteria used are
shown in Table 1. Regarding baseline assessment, the research physical
therapist administered the Mini-Mental State Examination16 and
assessed the motor capacity.17,18 Patients with clinical signs of dysphasia
were evaluated19 by the research therapist on the basis of how they
performed in comparison with a reference sample of aphasia patients.
The speech therapist also estimated whether mental functions were
within normal limits for the dysphasic patients who were unable to
perform the examination. Information regarding demographic char-
acteristics, independence in personal and instrumental ADL,20 and
frequency of activities21 before stroke were obtained by interviewing
the patients. Medical history, investigations performed, and clinical
diagnoses were identified from patients’ medical records at the
Department of Neurology. Walking capacity22 and manual dexterity23

were tested by the research physical therapist. Neurological function24

was rated by the senior neurologist responsible for the patient in
question. Coping capacities of the patients and their spouses were
tested with use of the shortened version of the Sense of Coherence
Scale25 at 6 and 12 months after stroke. Before randomization, the
patients were managed in the wards according to existing practice.
The trial was approved by the Huddinge Hospital Ethical Committee.

Flow chart and caring chain of patients hospitalized at the Hud-
dinge Hospital Department of Neurology with a diagnosis of
transient ischemic attack (TIA) or stroke during a 1-year period.
ADL indicates activities of daily living.

Selected Abbreviations and Acronyms

ADL 5 activities of daily living
HRG 5 home rehabilitation group

OR 5 odds ratio
RRG 5 routine rehabilitation group

SIP 5 Sickness Impact Profile

TABLE 1. Entry Criteria for the Patients to the Study

Inclusion criteria

Acute stroke

Independence in feeding and continence according to Katz index of ADL14

Mini-Mental State Examination score16 of .23

Impaired motor capacity according to the Lindmark scale17,18

and/or

Dysphasia according to the Reinvang Aphasia Test19

Exclusion criteria

Discharged before 5 days of hospitalization

Progressive stroke

Subdural hematoma

Subarachnoid hemorrhage

Clinical sign of massive perceptual deficit

Renal, heart, or respiratory failure

Nonstroke epilepsy

Alcoholism

Psychiatric disease

Other comorbidity likely to shorten length of life dramatically
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Randomization
Immediately after informed consent was obtained, the patients were
randomized 1:1, either to the HRG or to the RRG blocks of two or
four individuals, by a computerized random procedure and sealed
numbered envelopes. The same person (J.P.C.) designed and carried
the randomization procedure, which remained unknown by the
evaluators until the last patient at 1-year follow-up was examined.

Rehabilitation at Home
Two physical therapists, two occupational therapists, and one speech
therapist associated with the stroke unit formed the team of the home
rehabilitation outreach service. A social worker was attached to the
team on a consulting basis. One of the therapists was assigned as a case
manager for the patient, which implied that she coped with a wider
domain of function than is currently in vogue and that she constituted
the link between hospital and outpatient care. In each case, the case
manager was responsible for coordination of the discharge procedure,
most of the at-home therapy, coordination between therapists in the
home rehabilitation team, and contact with the neurologist responsi-
ble. A program approximately 3 to 4 months in duration was tailored
for each patient. The frequency of therapy contacts for the patients
receiving rehabilitation at home was decided by the providing
therapist in consultation with the patient and his or her family. The
frequency of home visits was gradually reduced until the therapist
discharged the patient. Two half-hour meetings per week were
scheduled for coordination purposes by the home rehabilitation team.
If continued rehabilitation was required after such a period, the patient
was referred to routine outpatient rehabilitation.

The intervention strategy was based on prior experience.9 The
home rehabilitation program emphasized a task- and context-oriented
approach, which implies that the patient performs guided, supervised,
or self-directed activities in a functional and familiar context. The
choice of activities was based on patients’ personal interests, and
adherence to structured training between therapy sessions was pro-
moted. The spouse, when available, was encouraged to be an active
participant in the rehabilitation process. Individual counseling, which
focused on education, applying information learned in practical
situations, and solving problems occurring in the home, was offered to
the spouse if needed. The duration and type of therapy were recorded
in a protocol by the therapists. Patients were asked to keep diaries
between therapy sessions on time and type of training.

Routine Rehabilitation
The control group consisted of the stroke patients who received
routine rehabilitation service. All patients in this group were also
admitted to the Department of Neurology. If required (and after
evaluation by specialists from geriatric or rehabilitation clinics) the
patients were transferred for continued inpatient rehabilitation and/or
day care. In this context, routine rehabilitation denotes a heteroge-
neous set of interventions ranging from the best established in the
hospital, day care, and/or outpatient care, to others introduced during
the study period, such as daily afferent sensory stimulation by
low-frequency transcutaneous electrical nerve stimulation and home-
based rehabilitation initiated by the Department of Geriatrics.

Follow-up
Follow-up visits were scheduled at 3, 6, and 12 months after stroke.
All the patients and the spouses were interviewed and/or evaluated at
home by an external assessor, a research physical therapist (L. von K.).
In addition, the patients with dysphasia were assessed by a research
speech therapist (K.J.). The assessors were blinded with respect to
group assignment and were not involved with randomization or
organization of treatment, nor did they have contact with any of the
participating rehabilitation staff during patient treatment periods. The
same assessor conducted all subsequent assessments. The feasibility of
administering all the tests except the aphasia test in a single home visit
was verified in the pilot study.9,10

The different outcome measures17–23,26,27 spanned the domains of
impairment, disability, handicap, and subjective health-related quality
of life. Resource use for different health-related cost items for patients

was collected by consulting the computerized register at the Stock-
holm County Council for hospital inpatient and outpatient care,
rehabilitation at home, primary care, day care, rehabilitation at home
and visits to private caregivers, and as a complementary tool, by
interviewing both patients and caregivers. The frequency of individual

TABLE 2. Baseline Characteristics of Patients in the HRG
and RRG

Variable HRG (n541) RRG (n540) P

Mean1SD age, y 70.867.6 72.668.9 .6751

Men/women 22/19 22/18 .9188

Living with spouse 30 26 .5787

Swedish/other origin 36/5 37/3 .7371

Basic/higher education 35/6 38/2 .2640

Work/retired or other 4/37 4/36 .7371

Affluent economic situation 22 24 .7251

Coping capacity (range, 13–91) 72 (65–82)† 81 (74–85)† .0400

Before stroke

Frequency in lifestyle
activities (0–45) 29 (24–32)† 27 (21–31)† .3995

Independence in instrumental
ADL 32 31 .8353

Medical history

Stroke 7 4 .5454

Transient ischemic attack 11 2 .0176

Ischemic heart disease 19 15 .5613

Cardiac insufficiency 9 8 .9543

Hypertension 20 15 .4235

Diabetes 9 2 .0571

Musculoskeletal disorder 9 7 .8228

Respiratory disorder 4 5 .9686

CT abnormal on admission 31 21 .0527

Clinical diagnosis

Infarction/hemorrhage 38/3 39/1 .6259

Right/left hemisphere 15/24 23/14 .0574

One week after stroke

Independence in Katz ADL 17 20 .5836

MMSE (0–30) 27 (26–29)† 28 (26–28)† .7160

Motor capacity

Arm (0–57) 50 (25–55)† 45 (32–56)† .7508

Leg (0–36) 34 (28–36)† 34 (29–36)† .9450

Coordination (0–12) 8 (6–11)† 8 (5–10)† .3024

Mobility (0–27) 25 (22–27)† 25 (24–27)† .7484

Balance (0–21) 15 (11–18)† 15 (12–17)† .8831

Total score (0–153) 131 (102–138)† 124 (100–138)† .6638

Able to perform Peg Test 19 15 .5612

Able to walk 10 m

Without/with aid 33 33 .9578

Median walking time 14 (10–22) 14 (10–22) .9488

Neurological score (0–58) 49 (45–51)† 50 (45–53)† .2364

Presence of aphasia 11 5 .1801

Aphasia quotient (0–100) 24 (13–45)† 51 (49–53)† .2818

Mini-Mental State Examination (MMSE) score is based on 29 patients in the
HRG and 34 patients in the RRG; coping capacity score is based on 39 patients in
the HRG and 36 in the RRG.

†Median (interquartile range).
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therapy (including home visits) and group therapy contacts per patient
during hospitalization was collected from the patients’ therapy records
at the Department of Neurology and other hospital facilities to which
the patients had been referred and by identifying visits to day care
facilities and therapists in primary care from the previously mentioned
computerized register. Information on use of home service and other
help (eg, transportation service, technical aids, installation of support-
ing handles and other structural alterations to the patients’ homes) was
collected by interviewing the patients and spouses.

The spouses’ subjective health-related quality of life27 was measured:
time spent by spouses in helping patients with personal and instru-
mental ADL20 after discharge and at the time of follow-up, or regular
help from other family caregivers and/or other persons were recorded.

Differences in patient satisfaction with care in the HRG and the
RRG were recorded with use of a questionnaire. The question-
naires,10 presented at the follow-up visit 3 months after stroke, were to
be completed and returned to the Department of Neurology at
Huddinge Hospital by mail. In addition, the patients’ self-reported
frequency of falls and possible complications was studied.

Study Size and Power
The power requirements for demonstrating differences in cost were
considerably lower than those for showing statistically significant
differences in effect. We concluded that a study size of 130 patients
would allow for indication of possible moderate positive effects and
demonstrate important differences in secondary effects (odds ratio of
.3), as well as savings of a magnitude that could motivate changes in
health care policy and so yield an acceptable balance of results. Because
of financial and manpower restrictions, for speech therapists in

particular, we were able to include only 83 patients, yielding a lower
proportion of aphasics than expected.

Statistical Analysis
Statistical significance for intergroup differences in outcome was
assessed by the Fisher exact test, x2 test, and Mann-Whitney test.

Through use of logistic regression, an attempt was made to quantify
the contribution of different factors to patient functional outcome.
Thirteen variables deemed to constitute determinants of outcome and
potential confounders and others representing outcomes (all listed in
“Results”) were categorized arbitrarily from professional experience
or median values. An interim data analysis was performed when the
first 50 patients had been assessed at 3 months.13

Results
In total, 220 patients were screened for inclusion. Eighty-six
patients fulfilled the inclusion criteria; of those, 83 gave their
informed consent for participation. Since 1 patient in the
HRG withdrew for personal reasons the day after discharge
from the hospital and another in the RRG was diagnosed with
a hepatic carcinoma after inclusion in the study and died 2
months after his acute stroke, the final number of patients
recruited to the HRG and RRG and followed up 3 months
after stroke totaled 41 and 40, respectively.

The baseline characteristics of the HRG and RRG patients
followed up 3 months after stroke onset are summarized in

TABLE 3. Outcome of Patients in the HRG and the RRG at 3 Months

Variable (Range of Scores) HRG (n541) RRG (n540) P

After discharge

Independent in personal ADL 22 24* .6267

Independent in instrumental ADL 2 3* .6714

At 3 months

Independent in personal ADL 36 32 .5131

Independent in Barthel ADL 28 25 .7532

Independent in instrumental ADL 16 12 .5351

Frequency of lifestyle

activities (0–45) 20 (16–27)† 18 (11–25)† .1632

Motor capacity

Arm (0–57) 56 (53–57)† 55 (51–57)† .3214

Leg (0–36) 36 (35–36)† 36 (35–36)† .3957

Coordination (0–12) 11 (9–12)† 10 (8–11)† .0491

Mobility (0–27) 27 (26–27)† 26 (26–27)† .2996

Balance (0–21) 18 (16–20)† 17 (16–19)† .4199

Total score (0–153) 146 (141–150)† 145 (134–148)† .1761

Able to perform Peg Test 35 32 .7303

Able to walk 10 m

Without aid/with aid/not able to walk 38/3/0 34/5/1 .4253

Median walking time 12 (8–15)† 12 (10–16)† .4510

Aphasia quotient (0–100) 67 (33–93)† 91 (71–93)† .4260

Reported one/recurrent falls 10/4 6/5 .6841

Falls resulting in injuries

Soft parts 3 3 .8949

Fractures 0 2 .1833

*One patient in the RRG was not discharged at 3-month follow-up.
†Median (interquartile range).
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Table 2. The socioeconomic situation of the patients in the
HRG and the RRG were very similar. Mean age was 72 years,
54% were male, and almost one third of the patients lived
alone. The great majority of patients were born in Sweden, had
only a basic education, and were retired by the time of stroke
onset. Most of the patients were already restricted in their
activities before stroke. Almost one fourth were dependent in
ADL, and the average level of frequency of activities reached
62%. The health status of the majority of the patients was
affected before stroke: according to medical records, the mean
number of associated diseases per patient was 1.8. Uneven
distributions by several patient characteristics were found.
HRG patients had a 10% lower coping capacity; a higher
frequency of associated diseases (P5.0535), especially transient
ischemic attack and diabetes; and higher frequencies of abnor-
mal CT scan results on admission and left hemisphere lesions.

Almost half of the patients were independent in personal ADL
according to the Katz index, and the average score for cognitive
function of patients able to cooperate with the Mini-Mental State
Examination was 27. The assessment of the patients revealed that
most dysfunction was in the motor capacity of the upper extremity
and in manual dexterity and least dysfunction was in motor capacity
of the lower extremity and walking; even so, mean gait velocity was
reduced. The aphasia quotient for all the dysphasic patients averaged
32, indicating that 32% of the reference sample of aphasic patients
perform worse and 80% perform better. In the HRG, there were
more patients with better upper extremity function on the affected
side, and more had aphasia with more severe symptoms, but the
differences were not statistically significant.

Independence in ADL after discharge and outcome at 3
months for patients in the HRG and RRG are shown in Table 3.
One patient in the RRG was still hospitalized at 3 months after
stroke. After discharge from the hospital, most patients were still

dependent in instrumental ADL, to an even higher degree in the
HRG than the RRG. At 3 months, the patients generally showed
moderate to almost complete recovery vis-à-vis personal ADL,
total motor capacity, manual dexterity, walking, and linguistic
ability; however, independence in higher ADL functions was
attained by only 35% of the group, and gait velocity remained
lower. With regard to frequency of activities, there was an 18%
decrease compared with the situation before stroke. In general and
save for the aphasia score, better outcomes were found in the
HRG in the above-mentioned measures, but differences between
the groups were not statistically significant. Thirty-one per cent of
the patients reported first or recurrent falls. An almost twofold
higher, statistically nonsignificant frequency of nonrecurrent falls
was observed in the HRG. In the case of 2 patients in the RRG,
the falls resulted in fractures.

Subjective dysfunction as assessed by SIP of HRG and RRG
patients at 3 months is presented in Table 4. The median score
of total SIP (range, 0 to 100) for all patients in the study was
16.0, with greater disability observed in physical than in
psychosocial functioning. Patients reported particularly high
levels of dysfunction in Household Management, followed by
Recreation and Pastime and Ambulation. No significant dif-
ferences in subjective dysfunction were found between the
HRG and RRG patients, except for Communication and
Emotional Behavior, where those in the HRG perceived
significantly more dysfunction.

Shown in Table 5 are the comparative effects of rehabilita-
tion at home as seen for different patient outcome variables
from the crude and multivariate analyses. Although no statis-
tically significant effects of home rehabilitation were found, a
pattern of associations was seen in both analyses: (1) for patient
outcomes tested by the therapist for total motor capacity,
manual dexterity, and walking, a systematic, positive, modest

TABLE 4. Median, and Range Scores for Subjective Dysfunction As Assessed by SIP in
Patients in the HRG and the RRG at 3 Months

Category

HRG RRG

PMedian IQR Median IQR

Overall SIP 16.6 11.1–25.3 14.6 19.3–19.6 0.2944

Physical dimension 14.9 5.5–25.1 15.6 9.5–21.4 0.5870

Ambulation 25.1 10.6–37.4 24.2 12.3–34.2 0.7872

Mobility 22.4 0.0–39.1 16.3 3.8–33.1 0.8414

Body care and movement 9.6 2.1–16.9 10.3 4.9–21.6 0.5195

Psychosocial dimension 16.6 8.7–29.1 10.0 6.1–15.6 0.0164

Social interaction 15.0 8.4–26.1 10.7 3.6–18.8 0.0624

Alertness behavior 9.7 0.0–35.5 8.8 0.0–19.8 0.3934

Emotional behavior 17.6 0.0–31.3 0.0 0.0–19.7 0.0233

Communication 18.0 9.2–30.3 9.7 0.0–21.5 0.0150

Independent categories

Sleep and rest 22.0 11.6–33.7 11.7 0.0–26.1 0.1205

Eating 5.2 0.0–11.3 5.2 0.0–11.3 0.5205

Work 0.0 0.0–0.0 0.0 0.0–0.0 1.0000

Home management 28.4 9.3–53.7 32.8 14.7–46.6 0.6807

Recreation and pastime 28.4 10.2–40.0 29.8 10.2–43.7 0.4664

IQR indicates interquartile range.
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effect (from a mean OR of 1.76 in crude to a mean OR of 1.12
in multivariate analysis) was seen; (2) in patient-reported
outcomes for frequency of lifestyle activities and ADL, a
systematic, positive, modest effect (from a mean OR of 1.28 in
crude to a mean OR of 1.70 in multivariate analysis) was also
observed; and (3) for SIP Total and selected SIP Communi-
cation and SIP Emotional Behavior, systematic negative effects
(ranging from an OR of 0.45 to an OR of 0.84) were seen.

Mean total time for initial hospitalization was 14 days in the
HRG and 29 days in the RRG, which implies a considerable
reduction (52%; P5.0008) in duration of hospital stay. After
discharge, HRG patients received a mean of 10 home visits per
patient by therapists. Reported patient satisfaction with differ-
ent dimensions of care was 66% to 98% for all patients. The
only statistically significant difference was for active participa-
tion in treatment program planning (P5.0209), and this was in
favor of the HRG.

Discussion
This study focuses on moderately disabled stroke patients who, in
line with prior experience, are those who might benefit most
from specific interventions.28,29 Difficulties inherent in the use of
randomized controlled techniques to evaluate poststroke rehabil-
itation, such as sample size and/or blindness,30 may have limited
the validity of the result of this study. Nevertheless, the study
demonstrated that early supported discharge following acute
stroke, with continuity of rehabilitation at home by a team
associated with the Department of Neurology, implied a consid-
erable reduction in bed-days and showed that early supported
discharge with continuity of rehabilitation at home of moderately
disabled stroke patients in southwest Stockholm did not account
for large differences in patient outcome, as seen from tested
functions of total motor capacity, manual dexterity, and walking,
or self-reported independence in ADL, frequency of activities,
and health-related quality of life. Minor differences suggested that
higher effectiveness in the HRG versus the RRG might be
present for total motor capacity, manual dexterity, walking, and
independence in ADL as well as in frequency of activities. The
suggested negative comparative impact of the home rehabilitation
program on SIP Total, and particularly on SIP Communication

and SIP Emotion, are more difficult to interpret. The small
difference in SIP Total scores between the HRG and RRG,
which translated as a considerable difference on categorization in
the logistic regression analysis, may thereby have been artifact
generated and negligible, since most patients aggregated around
the cut-off value.

The applicability of logistic regression as a complementary
tool for assessing the intervention effect can be questioned.
First, it is possible that considerable collinearity, the association
of independent variables, may be present: eg, coping capacity
with civil status, comorbidity with social activity,31 or ADL
capacity with motor function. Second, loss of information in
the dichotomization procedure is an important consideration.

Patient selection induced by the criteria and inefficient
randomization may have caused the uneven distribution of
some confounders. For instance, it is likely that exclusion of
patients with severe perceptual deficits and the small study size
resulted in exclusion of severe right posterior (parietal or
occipital) lesions, with an ensuing high frequency of aphasics
and anterior (eg, frontal) lesions in the HRG.

It is difficult to evaluate possible bias introduced by imbal-
ance in the Sense of Coherence Scale scores, which implied a
higher coping ability in the RRG. The fact that this score has
been found to be associated with health variables31 may explain
the overrepresentation in the HRG of patients with a higher
burden of cardiovascular comorbidity and more severe lesions,
and it may in part explain the higher SIP scores in the HRG,
modestly improved by the multivariate analysis.

Compared with recurrent falls, the health status relevance of
nonrecurrent falls has been deemed low, yet the similar, albeit
quite sparse, frequency of such falls in the HRG and RRG
remains as a possible negative effect of home rehabilitation.
The fact that falls were generally infrequent can be explained
by selection criteria that excluded patients with low cognitive
function, a factor associated with falls.32

Our patient selection criteria corroborate the suggestions by
Duncan33 that early staging of patients by good cognition, conti-
nence of bowel and bladder, and mild to moderate hemiplegia
guides expected patient outcome, as measured by moderate to
complete neurological recovery and independence in most activ-
ities. The generalizability of our results to other stroke populations
might be affected by the selection of patients with moderate
disabilities and exclusion of those with severe perceptual deficits.
The SIP profile seen in our group was similar to that observed in
the study by de Haan et al,34 with the highest impact in the area
of Household activities, followed by Recreation and Pastime,
Ambulation, and Mobility. This may suggest that as regards the
effect of rehabilitation at home, the result could be extrapolated to
other populations.

Some functional aspects of our study sample were not studied
before stroke and have a remarkable profile, eg, besides a good
neurological recovery, as seen from the motor and walking
capacity, walking speed was slow—only 60% of patients reached
the usual gait velocity for their age.35 This may suggest that the
potential impact of concomitant cardiac disease36 on certain
outcomes was important and that it is therefore important for
rehabilitation of such non–stroke-related aspects to be included in
the program under discussion. Similarly, aphasia rehabilitation was
not addressed here and should be.

TABLE 5. Comparative Effects of Rehabilitation at Home and
Other Factors for Different Patients Outcome from Logistic
Regression Analysis

Variable

OR (95% CI)

Rehabilitation
at Home
(Crude)

Rehabilitation
at Home

(Adjusted)

High frequency of activities 1.06 (0.40–2.80) 2.36 (0.86–6.51)

Independence in extended ADL 1.49 (0.53–4.21) 1.55 (0.60–4.01)

Independence in Barthel ADL 1.29 (0.46–3.61) 1.18 (0.56–2.48)

High motor capacity 1.57 (0.59–4.18) 1.09 (0.41–2.84)

Good manual dexterity 1.46 (0.40–5.47) 1.13 (0.56–2.28)

Walking without aid 2.24 (0.44–12.54) 1.13 (0.56–2.26)

SIP Total 0.52 (0.19–1.40) 0.84 (0.38–1.90)

SIP Communication 0.45 (0.16–1.26) 0.65 (0.25–1.72)

SIP Emotional 0.47 (0.17–1.27) 0.59 (0.24–1.45)
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Despite reported limitations in measuring patient satisfac-
tion,37 overall HRG patients were more satisfied with care,
especially with active participation in the planning of their
rehabilitation program.

Since the 3-month period after stroke encompasses the
majority of the time of the home rehabilitation program and
functional recovery of patients, it is logical to assume that
patient outcome and resource utilization results at 3 months
would be crucial for the evaluation of the total cost-benefit
ratio at 12 months of the program of early discharge with
continuity rehabilitation at home.9,10

From the results of this study, we tentatively conclude that
this type of intervention is comparatively beneficial and, taking
into account the important differences of hospital and rehabil-
itation services, could be routinely implemented for selected
patients in southwest Stockholm if further experimental eval-
uation of the midterm effects of the HRG does not dramati-
cally modify differences in patient health status or cost. The
pooling of our data with those of ongoing trials11 would allow
for more accurate estimations of the effects of home rehabili-
tation programs on stroke patients.
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pilot study of rehabilitation at home after stroke: a health economic
appraisal. Scand J Rehabil Med. 1996;28:9–12.

11. Rodgers H. Development of on Early Supported Discharge Policy Following Acute
Stroke: An Evaluation [final report]. Newcastle upon Tyne, UK: University
of Newcastle; 1997.

12. de Pedro-Cuesta J, Sandström B, Holm M, Stawiarz L, Widén Holmqvist
L, Bach-y-Rita P. Stroke rehabilitation: identification of target group and
planning data. Scand J Rehabil Med. 1993;25:107–116.

13. Widén Holmqvist L, de Pedro-Cuesta J, Sidén Å. A research model for
stroke services development. In: Proceedings of WHO-Europe 3rd Inter-
national Conference of Health Promoting Hospitals; June 1–2, 1995;
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1587–1590.

Holmqvist et al 597


