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Background and Purpose-The aim of the present study was to examine resource utilization during a 12-month period
after acute stroke in elderly patients randomized to care in an acute stroke unit integrated with a care continuum
compared with conventional care in general medical wards. A secondary aim was to describe costs related to the severity
of stroke.

Methods—Two hundred forty-nine consecutive patients agetD years with acute stroke within 7 days before admission,
living in their own homes in Gigborg, Sweden, without recognized need of care were randomized to 2 groups: 166
patients were assigned to nonintensive stroke unit care with a care continuum, and 83 patients were assigned to
conventional care. There was no difference in mortality or the proportion of patients living at home after 1 year. Main
outcomes were costs from inpatient care, outpatient care, and informal care.

Results—Mean annual cost per patient was 170 000 Swedish crowns (SEK) (equivalent to $25 373) and 191 000 SEK
($28 507) in the stroke unit and the general medical ward groups, respecivelNS). Seventy percent of the total cost
was for inpatient care, and 30% was for outpatient and informal care. For patients with mild, moderate, and severe
stroke, the mean annual costs per patient were 107 000 SEK ($15 970), 263 000 SEK ($39 254), and 220 000 SEK
($32 836), respectivelyP<0.001). There was no statistical difference in age or nonstroke diagnosis.

Conclusions—The total costs the first year did not differ significantly between the treatment groups in this prospective
study. The total annual cost per patient showed a very large variation, which was related to stroke severity at onset and
not to age or nonstroke diagnoses. Costs other than those for hospital care constituted a substantial fraction of total cost
and must be taken into account when organizing the management of stroke patients. The high variability in costs
necessitates a larger study to assess long-term cost effectivédigske 2000;31:2569-2577.)
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S[:oke is a major public health problem associated with quality of the outcome measures, eg, screening procedure of
igh mortality, disability, and cost. Therefore, it is background population when recruiting patients, randomiza-
important to develop effective treatment strategies for this tion, prospective approach to data collection, and inclusion of
health problem. The Stroke Unit Trialists’ Collaboration all costs related to the studied patients.
concludes from the meta-analyses data that stroke unit care So far, no study has considered all these aspects, and only one
improves survival and health status after a stroRe-low- research gro® has studied the costs of stroke unit care;
ever, there is a lack of evidence concerning economic however, that study did not use a randomization procedure. The
evaluations of stroke unit care versus conventional €dtre.  other studies have not been focused on stroke unifc@®ome
has been emphasized that economic evaluations of stroke carestudies have been based on data collected retrospectively and not
are not easy to perform because of the complexity of costs. prospectively:*1921Many reports do not provide information on
This increases the need for prospective studies with reliable costs for outpatient care¢8.10.13.14.19.25ggcjal servic-
data concerning the impact of stroke unit care. esy6.81013.1419259nd informal caré-2123-26|n some studies,
Thus, when cost implications of acute stroke unit care are data on costs have not been registered for individual patients but
examined, many factors in the study design may improve the for categories of patiengs.6.18.23
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We have performed a 1-year randomized study comparing Intervention
treatment outcome at an acute stroke unit with a care A nonintensive stroke urfi?3t was organized in a care continuum
Continuum W|th the outcome Of Conventiona| treatment and with 2 acute stroke units and 2 stroke units at geriatric wards WOrking

- according to identical principles. The treatment program was built on
have prospectively collected all types of costs for these the principle of stroke unit care with a teamwork concept for nursing

patients_. A care cont_inuum_implies an acute stroke unit linked 4ng rehabilitation. The program was standardized with regard to
to continued care in geriatric stroke units when a long diagnostic evaluation, observation, acute treatment, mobilization,
rehabilitation period is needed. The clinical results have been and rehabilitation. All staff at the acute wards and at the geriatric
reported elsewhere and showed no overall significant differ- wards had a continuous educational program. The acute and geriatric

. " f patients livi th ; tient stroke units collaborated in terms of treatment principles, training,
ence In proportons or patents living at home or In patient g \york procedures. Support and information to relatives was an

mortality or functional ability between the 2 treatment groups important part of the program, as was the focus on the patients’ needs
after 1 yea” However, our data indicate that stroke unit care and participation in the treatment. Patients in need of prolonged

reduced mortality or the need for institutional care in the rehabilitation were transferred to geriatric stroke units. The patients

. - . in the general ward received conventional acute medical care,
Short-termoperSpeC“;/e’ esp:)emally_ amor_lg thosz_a with S_everephysiotherapy, and occupational therapy, although not within the
SF"Oke (95% CI—=32% to 9%) or in p"fu'ents with cardiac  framework of a structured stroke unit care approach. At the stroke
disease (95% Ct+40% to—3%), supporting the results of the  unit, the patients received significantly more occupational and
Stroke Unit Trailists’ meta-analysisind a previous Swedish ~ physical therapy”

study2s
y Measurements

If the health effects are identical for the 2 treatments, an ) ) . . . .
. luation can be carried out as a comparison of theTwo registered occupational therapists not involved in the design of the
economic eva P study and the treatment of the patients made all evaluations of the study

total costs of the treatments. Such an analysis is often referredoutcome. The assessments were performed 0 to 3 days after random-
to as a cost-minimization analysis in the health economics ization and after 3 weeks, 3 months, and 12 months. The assessments
literature2® were made at the hospital, in nursing homes, and/or in the patients’

. . - - homes by means of interviews. If there were any doubts about ability,
The primary aim of the present study was to identify and the patients were asked to perform the activity. Patients were randomly

analyze costs associated With the treatment of elderly patientsassigned to the occupational therapists, who evaluated them during
with acute stroke by using the experimental setup of a follow-up. The occupational therapists were experienced and well-
randomized study of care in a stroke unit and conventional trained in assessing activities of daily living (ADE).Established

care referred to above. Detailed data on resource ConsumptiorfnethOds were used to assess neurological status (Scandinavian Stroke

. . Study Group?), the ability to perform daily life activities (Barthel
were collected prospectively during the study. A secondary index®3 and Sunnaas index of ABE:35), and health-related quality of

aim was to estimate the total costs of stroke during the first jife (Nottingham Health Profis—9. There were no differences be-
year after its occurrence in relation to the severity of the tween the groups regarding survival. The proportion of patients at home
stroke. or in institutions did not differ between the groups after 3 or 12 months.
At the 12-month assessment, 73% of the SU group and 77% of the GW
. group were alive, and 63% and 60%, respectively, were living at home.
_ SUbJeCtS_ and Meth_Ods _ There were no significant differences between the groups regarding
The design was a randomized prospective study with 2 parallel neurological score, ADL scores, or the 6 dimensions of the Nottingham
groups followed for 1 year in Sahigrenska University Hospital in - Health Profile questionnaire at the 12-month assesstdifte study
Goteborg, Sweden, the ®borg 70+ Stroke study. Patients aged was approved by the ethics committee of the Sahlgrenska
=70 years (r249) were randomized after informed consent in  University Hospital.

connection with acute admission to a stroke unit (SU group)
integrated with a care continuum to geriatric wards or to a general Costs
medical ward (GW group) between February 1, 1993, and May A costs were estimated from the time of randomization to the end
17,1994. The randomization was a 2:1 ratio of stroke unit 10 f the 12-month follow-up. The costs were divided into costs for
conventional treatment at general medical w&fda.2:1 random- hospitalization, institutionalized living, outpatient care, different
ization to the SU groups was applied to obtain a continuous input of inds of support, and informal care provided by relatives. The costs
patients to these units. At the acute hospital, the stroke unit consistedy each of these units are shown in Table 1. The total cost was
of 2wards, 1 in a general medical ward and 1 in a neurological ward. gptained by taking the sum of all separate units and multiplying them
The SU group was composed of 166 patients; the GW group was py their costs. All costs were estimated according to 1996 prices in
composed of 83 patients. There were no significant differences gwedish crowns (SEK; exchange rate in 1996=6Z70 SEK and
between the groups at entry with regard to sex: 66%1(10) of the £1=10.50 SEK).
SU group and 54% (r45) of the GW group were women. The mean Data on all hospitalizations during the study were collected from
age of the SU and GW groups was 80.1 and 79.7 years, respectively.hospital records. The costs were estimated separately for the initial
There was no difference in living conditions: 59%86) of the SU hospitalization, and a distinction was made between acute hospital-
group and 48% (r39) of the GW group were living alone.  jzation and nonacute hospitalization. For nonacute hospitalization
Concerning the medical history, there were no differences; however, (geriatric wards and postcare unit), unit costs per hospital day were
angina pectoris was significantl{%>0.05) more common in the SU  taken from estimations made by the civic administration of the city
group. Furthermore, the groups were comparable with regard to of Geteborg. For acute hospitalization, the cost was divided into a
neurological score at entry, with a median score of 45 in the SU *hotel cost” per hospital day and patient-related costs. The hotel cost
group and 46 in the GW group. The side of predominant neurological per hospital day at different wards was based on the hotel costs at the
deficit was the right side for 45% ¢n74) in the SU group and 42% Sahlgrenska University Hospital and included staff costs, rent costs,
(n=35) in the GW group and the left side for 51%~85) and 45% and overhead costs for food, drugs, cleaning, washing, and transpor-
(n=37), respectively. Speech disorder occurred in 48%7®) of tation. Patient-related costs included medical examinations and
the SU group and 49% ¢r41) of the GW group. treatments related to each individual patient. The internal transfer
Two patients in each group did not fulfill the criteria for acute payments used at the Sahlgrenska University Hospital were consid-
cerebrovascular diseaze. ered (as judged by the hospital administration to reflect the actual



Claesson et al Cost of Stroke Unit vs Conventional Care 2571

TABLE 1. Unit Costs Used in Analysis, 1996 Prices (SEK) Structured interview questionnaires at 3- and 12-month assess-
ments were used to collect data concerning use of outpatient care. If
Cost per the client was unable to answer, the questions were posted to
Item Item, SEK relatives and/or medical staff. Outpatient care included the follow-
Initial hospitalization for index stroke* ing: use of prescription drugs; visits to physicians, nurses, occupa-
) tional therapists, physiotherapists, and/or speech therapists; outpa-
Stroke unit, hotel cost per day 2987 tient rehabilitation; and visits for anticoagulation treatment. Unit
General ward, hotel cost per day 2671 costs for these types of visits were taken from estimations made by
Geriatric ward, per day 1900 the civic _ad_ministration of t_he city 01_‘ Gebor_g. T(_) estimate the cost
o L o of prescription drugs, official Swedish retail prices were u¥ed.

Acute hospitalizations after initial hospitalization to 12 mo In the structured interview questionnaires at 3 and 12 months, data
Medicine ward, hotel cost per day 2473 about different kinds of support were also collected. Data were
Cardiology ward, hotel cost per day 3979 coII_ecfted conqerning hours of home assistance, the number of 1-way

taxi trips for disabled people, and the use of safety alarms, assistive
Orthopedic ward, hotel cost per day 2432 devices, and housing adaptations required after stroke. From estima-
Surgery ward, hotel cost per day 3324 tions made by the civic administration of the city of t8borg, the
Neurolagy ward, hotel cost per day 2659 unit costs for these_ resources Were_derlved. (_305ts for housing

’ adaptations and assistive devices varied according to the type of

Audiology ward, hotel cost per day 2985 housing adaptation and assistive devices.
Oncology ward, hotel cost per day 2432 The final cost component estimated was the informal care pro-

vided by relatives. The number of hours of informal care was
Gynecology ward, hotel cost per day 2245 collected in the structured interview questionnaires at 3 and 12

Nonacute hospitalizations from discharge to 12 mo months. Thirty-eight SEK per hour was used as the unit cost of
Geriatric ward, per day 1900 informal care. This corresponds to 35% of the gross wage rate, and

) this cost has been used as the cost of leisure time in previous
Postcare unit, per day 1021 economic evaluations of health care in Sweéeti.

Institutionalized living from discharge to 12 mo No costs for outpatient care, different forms of support, and
informal care were estimated for patients who died before 3 months.

Nursing home, per da 898 ; . A .

g P y For patients who died 3 to 12 months after randomization, the units
Home for the elderly, per day 668 from the 3-month assessment were used to estimate the consumption
Assisted living, per day a4 of these utility resources until the date of death.

Outpatient care from discharge to 12 mo ..
P g Statistical Analyses

Physician visit, per visit 500 The analyses were performed according to the intention-to-treat
Other medical visit, per visit 320 principle2 Differences in use of resources and costs were compared
Outpatient rehabilitation, per day 444 by use of a Mann-Whitney nonparametric test for continuous

) ) . variables, and & test was used for categorical variables. In addition
Anticoagulation treatment, per visit 142

to testing for whether the costs differed between the 2 treatment
Different kinds of support from discharge to 12 mo groups, a Kruskal-Wallis test was also made to determine whether
the costs differed between mild, moderate, and severe stPokee

Home assistance, per hour 187 o A .

. ) ) . classification of stroke into mild, moderate, and severe was based on
Taxi service for the disabled, per 1-way trip 69 the Barthel index score within the first 3 days after randomization
Safety alarm, per month 220 according to a definition used by the Stroke Unit Trialists’ Collab-

oration. Mild, moderate, and severe stroke were defined as Barthel

Other costs from discharge to 12 mo scores 50 to 100, 15 to 45, and 0 to 10, respectitety There were

Informal care, per hour 38 no differences in the number of patients with mild, moderate, and
The costs of prescription drugs, assistive devices, and housing adaptations severe stroke allocated to the stroke unit and general ward. A value
were also estimated, but the unit costs for these resources are not shown of P<0.05 (2-sided) was considered significant.

(because the prices varied between different drugs, different types of assistive
devices, and different types of housing adaptations; see the text for the

estimation of these costs). Results
*The cost for initial hospitalization and costs of acute hospitalizations from The use of resources per patient during the study are shown
discharge to 12 mo were divided into hotel costs and patient-related costs. in Table 2, and the costs per patient during the study are

Unitary costs used to estimate patient-related costs are not shown because of
the large number of unit costs used in these estimations. See text for
estimation of patient-related costs. Hotel cost per day at the stroke unit

shown in Table 3. The costs did not differ significantly
between the groups for any of the cost components. The mean

includes hotel cost per day at a general ward plus costs for an occupational total costs per patient were numerically somewhat lower for
therapist, a physiotherapist, and a nurse on the stroke team. the SU patients than for the GW patients (170 000 SEK
tNurse, occupational therapist, physiotherapist, speech therapist. [$25 373] versus 191 000 SEK [$28 657], respectively), but

the difference was not significant. The total costs per patient
costs) as unit costs for these medical examinations and treatmentsranged from 5032 SEK ($751) to 717 905 SEK ($107 150)
The stroke unit in the internal medicine ward had a stroke nurse (full for the SU patients and from 5661 SEK ($845) to 815 673
time), an occupational therapist (part time), and a physiotherapist SEK ($121 742) for the GW patients.
(part time) as extra medical staff in the team. The cost of this extra  T5pje 4 shows the costs for mild. moderate. and severe

medical staff was added to the hotel cost at this stroke unit. .
The number of days of institutionalized living (nursing home, stroke. The mean total costs per patient were 107 000 SEK

home for the elderly, and assisted living) was obtained from hospital ($15 970) for mild stroke, 263 000 SEK ($39 254) for mod-
records. Unit costs per day were taken from estimations made by the €rate stroke, and 220 000 SEK ($32 836) for severe stroke.
civic administration of the city of Geborg. There was a significant differenc®<0.001) in total costs
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TABLE 2. Use of Resources During Study

SU Group GW Group
(n=166) (n=83)
Item Mean Median 25th-75th Percentile Mean Median 25th-75th Percentile P*
Initial hospitalization for index stroket
Acute hospital, days per patient 10.92 8.50 5.0-15.0 9.10 8.0 5.0-12.0 0.170
Geriatric ward, days per patient 17.35 0 0-23.25 26.65 0 0-23.0 0.863
Acute hospitalizations from discharge to 12 mo,t 5.01 0 0-5.25 5.20 0 0-6.0 0.643
days per patient
Nonacute hospitalizations from discharge to 12 mo
Geriatric ward, days per patient 4.49 0 0-0 4.72 0 0-0 0.817
Postcare unit, days per patient 2.06 0 0-0 2.06 0 0-0 0.779
Institutionalized living from discharge to 12 mo
Nursing home, days per patient 19.39 0 0-0 17.19 0 0-0 0.283
Home for the elderly, days per patient 1.23 0 0-0 13.40 0 0-0 0.003
Assisted living, days per patient 6.54 0 0-0 5.63 0 0-0 0.813
Outpatient care from discharge to 12 mo
Physician visits per patient 3.48 2.50 0-5.0 3.24 2.0 0-4.0 0.399
Other medical visits per patientt 10.71 1.0 0-10.0 7.46 1.50 0-10.0 0.859
Outpatient rehabilitation, days per patients 2.55 0 0-0 1.69 0 0-0 0.493
Anticoagulation treatment, visit per patient 2.72 0 0-0 1.84 0 0-0 0.980
Different kinds of support from discharge to 12 mo
Home assistant, hours per patient 95.73 0 0-63.75 79.08 0 0-28.0 0.796
Safety alarm, months per patient 2.57 0 0-2.0 219 0 0-2.0 0.980
Taxi service for disabled, 1-way trip per patient 30.70 2.0 0-27.0 24.41 4.0 0-27.0 0.958
Assistive devices, no. of devices per patient 2.8 2.0 0-4.0 3.12 2.0 0-4.0 0.951
Housing adaptations, % of patients with 4.8 6.0 0.765
modifications
Other costs from discharge to 12 mo
Informal care, hours per patient 427.48 50.0 0-360.50 653.54 51.0 0-479.0 0.723

Data on consumption of prescription drugs were also collected in study, but quantity of each drug consumed is not shown because of the variety of drugs used
(see text for estimation of cost of prescription drugs).

*Mann-Whitney test was used for all variables, except for housing adaptations, for which the x? test was used.

tData on use of patient-related resources were also collected at initial hospitalization and at acute hospitalizations from discharge to 12 months. Because of the
many different resources used, these resources are not shown in table. See text for estimation of patient-related costs.

FNurse, occupational therapist, physiotherapist, speech therapist.

for mild, moderate, and severe stroke. The total costs for mild for mild stroke, 283 000 SEK ($42 239) for moderate stroke,
stroke were lower than the costs for moderate and severeand 331 000 SEK ($49 403) for severe stroke. There was a
stroke, and the highest total costs were shown in moderatesignificant difference #<0.001) in total costs for mild,
stroke. The bulk of the lower costs of mild stroke were the moderate, and severe stroke. The total costs for mild stroke
result of lower costs at the initial hospitalization and lower were lower than the costs for moderate and severe stroke, and
costs of institutionalized living. There were no statistical the highest total costs were shown in severe stroke.
differences between patients with mild, moderate, or severe

stroke in age, sex, living arrangements, or nonstroke diagno-

sis (Table 5). Discussion
A problem in the comparison of the costs of mild, moder- To our knowledge, this is the first randomized controlled trial

ate, and severe stroke during the first year after the stroke wasof acute stroke unit care with a care continuum that prospec-
that the mortality differed for these groups. After 1 year, 13%, tively collected comprehensive data about resource consump-
34%, and 45% of the patients had died in the mild, moderate, tion in elderly patients with acute stroke. There was no effect
and severe groups, respectively. Because mortality differed on the number of patients living at home after 1 year, but a
depending on the severity of the stroke, we also estimated thebeneficial effect was found after 3 months of stroke unit care
costs for the patients that were alive at the end of the study; on mortality and need of institutional care among those with
these results are shown in Table 6. For patients who survived,concomitant heart disease. There were no significant differ-
the mean total costs per patient were 101 000 SEK ($15 075)ences between the groups regarding neurological score, ADL
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TABLE 3. Cost per Patient During Study

Cost per Patient, SEK

SU Group (n=166) GW Group (n=83)

ltem Mean Median 25th-75th Percentile Mean Median 25th—75th Percentile P
Initial hospitalization for index stroke

Acute hospital, hotel cost 32623 25390 14 935-44 805 24 296 21368 13 355-32 052 0.015

Acute hospital, patient-related costs 3896 2897 2211-4 302 3266 2414 1883-3 836 0.007

Geriatric ward 32 964 0 0-44 175 50 636 0 0-43 700

Total 69 483 43926 20 825-93 644 78199 31603 17 590-81 096 0.280
Acute hospitalizations from discharge to 12 mo

Hotel cost 14 479 0 0-14784 15786 0 0-14 592

Patient-related costs 3400 0 0-1820 3412 0 0-2370

Total 17 879 0 0-18 782 19198 0 0-16 563 0.895
Nonacute hospitalizations from discharge to 12 mo

Geriatric ward 8527 0 0-0 8973 0 0-0

Postcare unit 2104 0 0-0 2091 0 0-0

Total 10 631 0 0-0 11 065 0 0-0 0.812
Institutionalized living from discharge to 12 mo

Nursing home 17 408 0 0-0 15439 0 0-0

Home for the elderly 825 0 0-0 8950 0 0-0

Assisted living 2885 0 0-0 2481 0 0-0

Total 21118 0 0-0 26 870 0 0-0 0.673
Outpatient care from discharge to 12 mo

Physician visit 1741 1250 0-2 500 1620 1000 0-2 000

Other medical visitst 3427 320 0-3200 2387 320 0-3200

Outpatient rehabilitation days 1131 0 0-0 744 0 0-0

Anticoagulation treatment visits 386 0 0-0 262 0 0-0

Prescription drugs 3520 2340 769-4 836 3108 1743 459-3 757

Total 10 206 6147 1883-12 571 8120 6376 1240-10 232 0.416
Different kinds of support from discharge to 12 mo

Home assistant 17 901 0 0-11 888 14787 0 0-5 236

Safety alarm 566 0 0-440 482 0 0-440

Taxi service for disabled 2119 138 0-1863 1684 276 0-1863

Assistive devices 3474 495 0-3 301 4153 542 0-4122

Housing adaptations 1053 0 0-0 2068 0 0-0

Total 25113 6485 151-21 020 23174 3971 0-18 385 0.644
Other costs from discharge to 12 mo

Informal care 16 244 1903 0-13 699 24 847 1943 0-18 202 0.648
Total costs 170674 113371 54 842-249 379 191473 121106 50 995-320 969 0.811

SEK exchange rate in 1996 was $1=6.70 SEK and £1=10.50 SEK.
*Mann-Whitney test was used to test significance of all variables.
tNurse, occupational therapist, physiotherapist, speech therapist.

scores, or the 6 dimensions of the Nottingham Health Profile severe stroke). This analysis showed that the costs increase with
questionnaire at the 12-month assessrAeturing the 12 the severity of the stroke; this was not explained by differences
months of follow-up, detailed data about inpatient care, inage orin comorbidity. This is in accordance witlmgknsen et
institutional living, outpatient care, social services, and infor- alg who found that comorbidity did not increase the length of
mal care were collected. According to the results of the hospital stay in stroke patients. The costs were substantially
present study, the total costs per patient did not differ lower among patients with mild stroke. The lower costs at the
significantly between patients randomized to a stroke unit and initial hospitalization and the lower costs of institutionalized
patients randomized to a general medicine ward. A secondaryliving explain the total lower costs of mild stroke. A previous
aim of the present study was to estimate the costs of stroke instudy has demonstrated a similar finding, although the comor-
relation to the severity of the stroke (mild, moderate, and bidity was not reported.
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TABLE 4. Cost per Patient During Study According to Mild, Moderate, and Severe Stroke
Cost per Patient, SEK

Mild Stroke (n=111) Moderate Stroke (n=59) Severe Stroke (n=75)
25th-75th 25th-75th 25th-75th

ltem Mean Median Percentile Mean Median Percentile Mean Median Percentile P
Initial hospitalization for index
stroke

Acute hospital, hotel cost 21301 18697 11948-29 870 37303 34723 20909-50 799 36895 29870 16 026-50 779

Acute hospital, 3317 2756 2137-4058 4236 2972 2182-5232 3492 2578 1971-3836

patient-related costs

Geriatric ward 8028 0 0-0 63859 26 600 0-91 200 66703 34200 0-115900

Total 32646 21918 13 860-35 685 105399 71918 38741-149182 107 089 73012 34 583-173 817 <0.001
Acute hospitalizations from
discharge to 12 mo

Hotel cost 16583 0 0-20102 18741 2671 0-22 400 10233 0 0-0

Patient-related costs 4259 0 0-2885 4543 0 0-2752 1423 0 0-0

Total 20842 0 0-25055 23283 6400 0-28 804 11656 0 0-0 0.002
Nonacute hospitalizations
from discharge to 12 mo

Geriatric ward 7343 0 0-0 11658 0 0-0 8765 0 0-0

Postcare unit 2235 0 0-0 3842 0 0-0 640 0 0-0

Total 9578 0 0-0 15499 0 0-17100 9405 0 0-0 0.129
Institutionalized living from
discharge to 12 mo

Nursing home 1360 0 0-0 11217 0 0-0 44720 0 0-19756

Home for the elderly 1053 0 0-0 10631 0 0-0 1808 0 0-0

Assisted living 2046 0 0-0 7131 0 0-0 494 0 0-0

Total 4499 0 0-0 28930 0 0-0 47 022 0 0-37716 <0.001
Outpatient care from
discharge to 12 mo

Physician visit 2153 1500 1000-3 000 1873 1000 0-2500 947 0 0-1500

Other medical visitst 3589 1280 0-3840 4648 640 0-5120 1173 0 0-640

Outpatient rehabilitation 440 0 0-0 1264 0 0-0 1658 0 0-0

Anticoagulation treatment 528 0 0-0 325 0 0-0 98 0 0-0

visits

Prescription drugs 3491 2220 9914197 4817 3769 1240-6 540 2186 1133 181-3226

Total 10201 8220 3495-11 876 12927 8845 3246-16 905 6062 2100 230-8 641 <0.001
Different kinds of support
from discharge to 12 mo

Home assistance 10288 0 0-9537 35178 0 0-30134 12657 0 0-0

Safety alarm 599 0 0-440 746 0 0-1980 302 0 0-0

Taxi service for disabled 2005 0 0-1863 2231 828 0-2484 1780 0 0-1656

Assistive devices 1634 297 0-1167 6719 2598 664-8810 4580 297 0-7024

Housing adaptations vy 0 0-0 3908 0 00 892 0 0-0

Total 14967 2640 151-18 385 43782 13493 286043 595 20211 6485 0-18596 <0.001
Other costs from discharge to
12 mo

Informal care 14690 3963 467-18 202 28424 2709 0-16 036 18 866 0 0-9641 <0.001
Total costs 107423 75379 42 350-133 261 263294 224678 100 714-381 335 220311 185509 58 392-397 951 <0.001

SEK exchange rate in 1996 was $1=6.70 SEK and £1=10.50 SEK.
*Kruskal-Wallis test was used to test significance of all variables.
tNurse, occupational therapist, physiotherapist, speech therapist.

The costs per patient varied greatly depending on the severitycosts of stroke. Our data indicate that00 patients must be

of stroke; they also varied within each severity class. This great recruited to obtain sufficient statistical power to show a 25%

variability in costs affected the statistical power to find a reduction in costs the first year after stroke. The present study
significant difference in costs between the treatment groups. Theincluded 249 patients, and it had a limited statistical power in

power calculations of the present study, and thus the sample sizedemonstrating a significant difference in costs between the
were based on detecting a difference in the proportion of patientstreatment groups.

discharged to their own homes. The result of the present study An advantage of this randomized study was that patient-
can be used for sample-size calculations of future studies of thespecific data on both costs and outcomes were collected
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TABLE 5. Baseline Characteristics According to Mild, inpatient care and institutional living constituted 70% of
Moderate, and Severe Stroke the total costs for patients randomized to the SU group and
Mild Moderate Severe 71% of the total costs for patients randomized to the GW
Stroke Stroke Stroke group. Twenty percent of the total costs in the SU group
(n=111) (n=>59) (n=75) were costs of outpatient care, and 10% were costs of
Female sex, n (%) 69 (62) 39 (66) 45 (60) informal care. In the GW group, these shares were 16%
Age (mean), y 79. 80.4 80.7 and 13%, respectively. Thus, one third of the total costs
Living alone, n (%) 58 (53) 37 (65) 38 (51) durmg_ the yt_ear_of fc_>||ow-up were co_sts_ that_ were _not
- associated with inpatient care and institutionalized living,
Medical history,* n (%) B . .

o ) which indicates the importance of comprehensive prospec-
Myocardal infarction 22 (20) 100071409 ive studies on stroke care. It is also likely that the fraction
Intermittent claudication 2@ 4.7 6 (@) of these costs would increase further with longer follow-
Atrial fibrillation 26 (23) 13 (22) 23 (31) up, because the initial hospitalization determined a large
Chronic heart failure 19 (17) 6 (10 11 (15) fraction of the costs during the first year after the stroke. It
Diabetes mellitus 28 (25) 10 (17) 28 (25) should also be pointed out that the costs of informal care
Hypertension 42 (38) 19 (32) 26 (35) were conservatively estimated, inasmuch as it was as-
Angina pectoris 29 (26) 14 (24) 13 (17) sumed that the infor.mal care reduced thg Ieisure. time
Cancer 16 (14) 9 (15) 9 (12) rgther than the working time of the caregivers. Leisure

. ) ) time was also valued rather conservatively at 38 SEK per
Chronic respiratory disease 4 (4) 6 (10) 6 (8) .
Gastrointestingl di 7 6 o 4 s hour (35% of the gross wage rate). Doubling the value of
o m"? o 'na_‘ isease € @ ©) leisure time to 76 SEK per hour would increase the share
Other diagnosis 12.(1) 10.(7) 1729 of total costs for informal care te-20%.
No other diagnosis 67 (60) 34 (58) 44 (59) The present study showed that the total costs after stroke
“Patients can be represented in several of the diagnosis groups. increased with the severity of the stroke. A possibly better

stroke unit effect for patients with severe stroke corresponds

with the findings of other studies, which have shown that the
prospectively, indicating a high internal validity. Increased severity of stroke influences the length of hospital $taynd
reliability was considered by the fact that the 2 occupational the pattern of total utilization of both hospital and nonhospital
therapists responsible for evaluations were experienced andcare?*” Furthermore, Stroke Unit Trialists’ Collaborations’
independent with respect to the treatment of the patients. All meta-analytic data indicate a more marked effect of stroke
data on resource consumption were also scrupulously col-unit care for patients with severe stroke versus mild stréke.
lected prospectively within the trial. It has been pointed out  In conclusion, the present study showed that the total costs
that a weakness in this type of study could be a lower degreethe first year did not differ significantly between the treat-
of external validity?® However, this randomized study has ment groups. The total annual cost per patient showed a very
been based on generally accepted clinical practice, which large variation, which was related to stroke severity at onset
decreases the problem of external validity. The patients and not to age or nonstroke diagnoses. Costs other than those
recruited to the study are also likely to be representative of for hospital care constituted a substantial fraction of total
elderly patients treated for stroke in Sweden. An alternate costs and must be taken into account when organizing the
method might be to predict long-term costs from functional management of stroke patients. The high variability in costs
status?é Lifetime costs for persons suffering from stroke is necessitates a larger study to assess long-term cost
another method of expressing co¥t$8There are also studies  effectiveness.
that have estimated costs for stroke care during 1 calendar
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TABLE 6. Cost per Patient Who Survived During Study According to Mild, Moderate, and Severe Stroke

Cost per Patient, SEK

Mild Stroke (n=97)

Moderate Stroke (n=45)

Severe Stroke (n=41)

25th-75th 25th-75th 25th-75th

ltem Mean  Median Percentile Mean Median Percentile Mean Median Percentile P
Initial hospitalization for index
stroke

Acute hospital, hotel cost 21176 18697  11948-29870 38977 35844  22632-50779 42363 37394  23896-54 929

Acute hospital, 3360 2828 21034191 3762 2883 21824801 3864 2745 20464 432

patient-related costs

Geriatric ward 8286 0 0-0 70258 28500 0-95950 96020 79800 17 100-142 500

Total 32822 21902 13831-35285 112997 74429 44859156817 142246 136050  52275-201703  <0.001
Acute hospitalizations from
discharge to 12 mo

Hotel cost 10800 0 0-12758 18151 0 0-24 555 17694 0 0-13617

Patient-related costs 3141 0 0-1845 4937 0 0-2670 2328 0 0-1302

Total 14020 0 0-14547 23088 0 0-25956 20022 0 0-15724 0.335
Nonacute hospitalizations from
discharge to 12 mo

Geriatric ward 5249 0 0-0 8993 0 0-0 12976 0 0-0

Postcare unit 2453 0 0-0 4311 0 0-0 1170 0 0-0

Total 7702 0 0-0 13304 0 0-18 760 14146 0 0-1021 0.014
Institutionalized living from
discharge to 12 mo

Nursing home 1546 0 0-0 6765 0 0-0 68839 0 0-171 069

Home for the elderly 1205 0 0-0 13939 0 0-0 3307 0 00

Assisted living 1896 0 0-0 7634 0 0-0 904 0 0-0

Total 4647 0 0-0 28338 0 0-0 73050 0 0-171069  <0.000
Outpatient care from discharge
to 12 mo

Physician visit 2330 1500 1000-3 500 2322 1500 500-3 500 1683 1500 500-2 500

Other medical visitst 3711 1280 3204160 6066 1600 0-7840 2146 320 0-3200

Outpatient rehabilitation 504 0 0-0 1658 0 0-0 3032 0 0-222

Anticoagulation treatment 605 0 0-0 388 0 0-0 180 0 0-0

visits

Prescription drugs 3469 2398 10404 383 5464 4037 1717-8774 3638 3226 1251-5585

Total 10618 8491 4462-12185 15898 10469 4924-20138 10680 7631 3697-10999 0.098
Different kinds of support from
discharge to 12 mo

Home assistance 11480 0 0-14 586 39414 0 0-38522 23153 0 0-19662

Safety alarm 662 0 0-1980 900 0 0-2310 553 0 0-1320

Taxi service for disabled 2272 138 0-1863 2827 1104 2764 416 3256 1518 414-3623

Assistive devices 1806 351 0-1263 8073 4271 913-11 487 7676 6485 3739110

Housing adaptations 505 0 0-0 5124 0 0-0 1632 0 00

Total 16725 3771 293-18 385 56338 16447 4308-71 569 36270 18385 7087-40 527 <0.001
Other costs from discharge to
12 mo

Informal care 14421 3963 796-18 202 32849 2964 117-13072 34510 2302 0-50915 0.950
Total costs 100956 72566 39028-121201 282813 257120 102466-399186 330925 382386 186692441238  <0.001

SEK exchange rate in 1996 was $1=6.70 and £1=10.50 SEK.

*Kruskal-Wallis test was used to test significance of all variables.
tNurse, occupational therapist, physiotherapist, speech therapist.
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