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Abstract

Objectives: The question addressed here is whether home rehabilitation after stroke is better and/or
less expensive than the more conventional alternatives, i.e., rehabilitation during inpatient care, day
care, and outpatient visits—alone or in combinations appropriate to disease stage and patient needs.
Home rehabilitation is managed by teams of professionals who train patients at home.

Methods: The scientific literature was systematically searched for controlled studies comparing out-
comes and costs of home rehabilitation with the more conventional strategies.

Results: The abstracts of 204 papers were evaluated, from which 89 were selected for greater scrutiny.
From the 89 studies, we found 7 controlled studies involving 1,487 patients (6 of the 7 were randomized,
4 of the 6 assessed costs). No statistically significant differences, or tendencies toward differences,
were revealed as regards the outcome of home rehabilitation versus hospital-based alternatives. Thus,
home rehabilitation was neither better nor worse at improving patients’ ability to manage on their own or
resume social activities. Depression and reduced quality of life were common in all groups of patients
and caregivers, irrespective of the rehabilitation strategy. In the four randomized studies that reported on
costs, home rehabilitation was found to be less expensive than regular day care, but not less expensive
than conventional strategies even though hospital stay was reduced.

Conclusion: The outcomes and costs of home rehabilitation after stroke seem to be comparable to
alternative treatment strategies.

Keywords: Cerebrovascular disorders, Rehabilitation, Home care services, Economics, Systematic
review

During the 1990s, the opportunities to rehabilitate post-stroke patients at home expanded
as interest in stroke increased and as health services faced economic cutbacks. This review,
based on the scientific literature, addresses the question of whether organized rehabilitation

The following paper is an abridged, altered, and translated version of a chapter of a government report in Swedish.
The full report by the Swedish Council on Technology Assessment in Health Care covers the broad field of home
health care.
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Home rehabilitation after stroke

in the home after stroke is better or less expensive than more conventional treatment strate-
gies.

METHODS

Home rehabilitation has been defined as a specific training strategy, usually managed by a
team of professionals, to rehabilitate stroke patients in their own homes directly following
the acute hospital stay. The service may or may not be organized to shorten inpatient stay.
Home rehabilitation represents an alternative to the more common rehabilitation strategies,
which may involve inpatient stay, day rehabilitation at specific centers, or outpatient-based
training. The conventional alternatives selected depend on the needs of the individual patient
and may change as the course of disease changes.

The literature was searched via MEDLINE, Cochrane Library, Cinahl, Econlit,
ArbSpriline, ABI Inform, and Sociological Abstracts for references from 1966 to Decem-
ber 1999. Keywords used in various combinations were: stroke, rehabilitation, home care
services, domiciliary services, economics, randomized and controlled studies. Two types
of rehabilitation studies were excluded: a) those where patients represented mixed disease
groups; and b) those where both the experimental and control groups received conventional
rehabilitation but where extra contact with nurses or social workers at home were tested.
Only controlled studies, randomized and quasi-experimental, were included. The quality of
the economic estimates was evaluated using a three-grade scale: high, moderate, and low.
This assessment was based on weighing the quality factors described by Drummond and
Jefferson (3).

The search yielded 204 studies that were reviewed by two individuals, independently of
each other, 89 of them in greater detail. Additional studies were identified through reference
lists, overview articles, meeting summaries, and personal contacts.

The rehabilitation results are reported for both patients and family members. Positive
outcomes for patients included achieving improved function as regards activities of daily
living (ADL), with greater ability to manage on their own, a higher quality of life, less
depression, or a higher level of social activity. Positive outcomes for family members
included greater satisfaction with care, less stress, less depression, and higher quality of
life. Various well-validated instruments were used in the studies to measure these functions.

Since the outcome measures vary, the results cannot be synthesized by meta-analysis.
So as not to overlook small differences pointing in the same direction, we also analyzed
nonsignificant tendencies toward differences among the groups. “NS positive” denotes
a positive tendency, suggesting benefits from home rehabilitation, while “NS negative”
denotes a negative tendency.

RESULTS

Seven studies addressing the effects of home rehabilitation were identified and found to be of
acceptable quality (Table 1). The most recent were from Stockholm (11) and New Zealand
(1), with the remainder from Great Britain (5;9;10;13). The papers were published between
1985-99 in journals with peer-review systems. Six of the studies are randomized. The
randomization process was appropriately executed, and the studies have been subjected
to ethical review. The nonrandomized study used concurrent control groups living within
the same healthcare district, but in a different area than the patients who received home
rehabilitation (10). Blind assessment was an objective in five of the studies (Table 1).
Calculations of study power were either not mentioned (10); done and adheredto (1;5;9;13);
or recruitment of patients did not reach the desired power level (8;11). Four of the randomized
studies include an economic analysis.
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Is Home Rehabilitation Better Than Other Forms of Care?

Table 1 presents the results from the seven studies on home rehabilitation after stroke as well
as the conjunct analyses of two of them. A total of 1,487 patients were included. At baseline
the patients had similar mean ages, around 70 years. Less than 23% were independent in
ADL, and their mean scores were about three-quarters of the maximum capacity. Home
rehabilitation started after hospital stay, which lasted from 2 to 5 weeks. There were no
important differences between trial and control groups in the studies.

As regards the results, only two statistically significant differences between home
rehabilitation and conventional alternatives occurred. This was in the study by Young and
Forster (13), but when the material was pooled with Gladmans et al. (5), yielding 451
individuals, the differences between the groups disappeared completely (4). Thus, there
were no statistically significant differences in outcomes between home rehabilitation and
conventional care regarding ADL functions, depression, quality of life, or social activities
in patients, nor regarding stress, social activities, satisfaction, depression, and quality of
life for family members. In three of the studies a shortening of the hospital stay by 6—
14 days was achieved by involvement of the experiment team for hospital discharge and
planning.

Regarding statistically nonsignificant trends, Table 1 shows that summarizing all out-
come variables for the patients yielded 12 NS-positive and 12 NS-negative trends. The
corresponding figures for outcomes in family members were 3 NS-positive and 6 NS-
negative trends for the home rehabilitation groups. Hence, there are no tendencies toward
differences in any direction between home rehabilitation and conventional care.

Is Home Rehabilitation Less Expensive Than Other Forms of Care?

Four of the randomized studies presented in Table 1 included an economic analysis (Table 2).
Two studies were large, and two were small. Altogether, costs were evaluated in 845 patients.
Young (12) compared the costs of home rehabilitation with those of regular day care, while
the other three compared home rehabilitation costs with the costs for conventional treatment
including various combinations of hospital stay, day care and outpatient rehabilitation.
Costs were evaluated from a provider perspective, and the studies have the characteristics
of cost-minimization analyses. Young and Forster (12) and Gladman et al. (6) studied
only the rehabilitation phase, while McNamee et al. (7) and Beech et al. (2) included the
initial inpatient period. The last two authors made the economic analyses of the London
and Newcastle studies presented in Table 1. Young and Forster studied the first 8 weeks
following the acute care phase, Gladman et al. and McNamee et al. followed the patients
for 6 months, and Beech et al. for 12 months (Table 2). Gladman used the cost base for the
14 months while the study was under way and excluded the initial and final phase to arrive
at a cost that represented routine care. McNamee also included the start-up costs for home
rehabilitation.

Indirect costs were included in only one of the four studies. Young assessed the indirect
costs as the emotional distress of the patient and main caregiver. Home-based rehabilitation
was not found to create greater stress. Measurement of lost earnings was not considered
relevant since the majority of the patients and main carers were retired.

The quality of the economic estimates is high in two studies and moderate in two.
Young found home rehabilitation to be significantly less costly than day care (6 hours, two
times a week for 2 months) and Gladman found home rehabilitation to be 27% more costly
(significance tests not performed) compared with conventional care. In closer analysis,
home rehabilitation was shown to be less expensive than day care, but more expensive than
the combination of other interventions in ambulatory care that are used in conventional care
for milder disease stages.

846 INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 16:3, 2000

https://doi.org/10.1017/50266462300102119 Published online by Cambridge University Press


https://doi.org/10.1017/S0266462300102119

"AUOD pUE UONeIgeyal SWOY Usamiaq aausiayip Juedliubis Ajeansies q

‘Aluo a1ed Aep Jenbai pey syuaired [euonuaAuod [[e Apnis syl Ul

‘pawlopad Jou sisal Jueayiubis ={¢) Jueoyiubis Jou =sN ‘dnoif [01U0D HUOYD SISAfeUr UoIeZIWIUIW 1SOD HIW 1SOD ‘[l P3]j0JIU0D PaZIWOopUERI = | DY SUOHRIABI]Y

(¢) alea aunnou
0] pasedwod

Anso9o ssa| 948 188 aled ‘AU0D (@) ew
ubiH 'geyasswoy  ON SoA (¢)zev' 1100897 /66T UWIS0D 104 SYuOW ZT  SA SWOH yosag
S1S09
spJebal se 26 aled '‘AuU0d (2) ew
a1eISpPON S0UBIBYIPON  ON SoA SN 08¥'2/GST'L3 96-G66T "UIW1SOD 10 syuow 9 SA 3WOH 29WeNI
(¢) areo
aunnol 01
paredwod A3sod
alow %/ 128 aled ‘AU0d (9) e10
alelspoN ‘geyal swoH ON SOA (¢)ozersors 06—686T "UIWI1S0D 104 syuow 9 SA sWoH uewpe|o
gled Aep 0}
pasedwod A1s02
SS9| %29 G6 ared Aep (1) 1918104
ybiH ‘geyal swoH SOA SOA 0C94S8EF 68—886T "UIWISOD 10d S¥9am 8 SA BWOH  Bunox
Bune. juswiwo) S1S09 sisAjeue ‘AUOD/oWOoY AUOD/OWIOY  pale|ndes  uonenens sjuaned pouad sdnoib ("ou *Ja1)
Arenb Apnis 10841Ipu]  AUAISUSS ‘abelsany ‘ueipa alam J1LIOU0d jo-ou dn-mojjo4  uosuedwo)d loyiny
olwouody saoud joadAl  ‘ubisep Apmis
wanednso)d Jea\
(sred

[eUONUBAUOD) PapPaaN Sk Joaiayl SaInXI 1o ‘SusIA JuanedinQ ‘ared Aeq Aq ‘reudsoH ui uoneljiqeyay Yyim paredwo) (sWoH) uonelljiqeyay sWoH Jo SISo) g a|qel

https://doi.org/10.1017/50266462300102119 Published online by Cambridge University Press


https://doi.org/10.1017/S0266462300102119

Britton and Andersson

Neither McNamee nor Beech found any statistically significant differences between
the groups as regards costs, although the length of hospital stay was reduced in both studies.
Further analysis showed thathome rehabilitation had been more expensive than conventional
care fortheleastill patients, but substantially more cost-effective for the seriously ill patients.

It is difficult to make the costs comparable, particularly among different countries, and
therefore the findings must be viewed with some reservation. However, it appears that home
rehabilitation costs less than regular day care, probably due to expensive transportation for
patients to the latter and many more hours’ involvement for personnel. In comparison to
conventional care, it appears that home rehabilitation is not less expensive, even though
the average length of hospital stay could be reduced. This is due mainly to the fact that
conventional care is less expensive during periods when patient symptoms are mild and
ambulatory care services are an alternative. Home rehabilitation may be more economically
advantageous if combined with early hospital discharge and offered only to patients when
they are less functional and have more complex transportation needs.

REFERENCES

1. Baskett JJ, Broad JB, Reekie G, Hocking C, Green G. Shared responsibility for ongoing rehabil-
itation: A new approach to home-based therapy after sti@le.Rehabil 1999;13:23-33.

2. Beech R, Rudd AG, Tilling K, Wolfe CDA. Economic consequences of early inpatient dis-
charge to community-based rehabilitation for stroke in an inner-London teaching hdSiiké
1999;30:729-735.

3. Drummond M, Jefferson T. Guidelines for authors and peer reviewers of economic submissions
to the BMJ.BMJ. 1996;313:275-283.

4. Gladman J, Forster A, Young J. Hospital- and home-based rehabilitation after discharge from
hospital for stroke patients: Analysis of two triafsge Ageing1995;24:49-53.

5. Gladman J, Lincoln NB, Barer DH. A randomised controlled trial of domiciliary and hospital-
based rehabilitation for stroke patients after discharge from hospEurol Neurosurg Psychi-
atry. 1993;56:960-966.

6. Gladman J, Whynes D, Lincoln N. Cost comparison of domiciliary and hospital-based stroke
rehabilitation. DOMINO Study GroupAge Ageing1994;23:241-245.

7. McNamee P, Christensen J, Soutter J, et al. Cost analysis of early supported hospital discharge
for stroke.Age Ageing1998;27:345-351.

8. Rodgers H, Soutter J, Kaiser W, et al. Early supported hospital discharge following acute stroke:
pilot study resultsClin Rehabil 1997;11:280-287.

9. Rudd AG, Wolfe CDA, Tilling K, Beech R. Randomised controlled trial to evaluate early discharge
scheme for patients with strokBMJ. 1997;315:1039-1044.

10. Wade DT, Langton-Hewer R, Skilbeck CE, Bainton D, Burns-Cox C. Controlled trial of a home-
care service for acute stroke patieritancet 1985;1:323-326.

11. Widén Holmaqvist L, von Koch L, Kostulas V, et al. A randomized controlled trial of rehabilitation
at home after stroke in southwest Stockho8troke 1998;29:591-597.

12. Young J, Forster A. Day hospital and home physiotherapy for stroke patients: A comparative
cost-effectiveness study.R Coll Physicians Londl993;27:252-258.

13. Young JB, Forster A. The Bradford community stroke trial: Results at six moBi3. 1992;
304:1085-1089.

848 INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 16:3, 2000

https://doi.org/10.1017/50266462300102119 Published online by Cambridge University Press


https://doi.org/10.1017/S0266462300102119

