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Treatment strategies for intensive rehabilitation after stroke based on
cost-effectiveness analysis
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The purpose of this study was to examine the appropriate rehabilitation
intensity (total rehabilitation time/day) in the convalescent rehabilitation ward for stroke
patients from the viewpoint of cost-effectiveness.

In the first phase of the study, the effects of high-intensity rehabilitation (6 or more units per
day, 20 minutes per unit) on medical costs and readmission rates one year after discharge were
investigated in a regression discontinuity design and natural experiment design using receipt data.
The results showed that higher intensity rehabilitation in convalescent rehabilitation wards did not
affect the reduction of medical costs and readmission rates compared to lower intensity
rehabilitation (Nagayama et al. 2019, Nagayama et al. 2021). We could acknowledge that our
important issue for the future study is the rehabilitation intensity according to patient

characteristics and severity.
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143,203 eligible patients

71,336 Unable to confirm first
stroke

70,541 Unable to confirm
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rehabilitation unit

265 Unable to confirm the
hospitalization in acute hospital

81 Patients who were hospitalized
at least once a year before onset

first stroke)

980 eligible patients
(hospitalized in convalescent rehabilitation units after the

193 Unable to confirm more than 1-
month (30 days) hospitalization in
convalescent rehabilitation unit
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Low-Intensity High-Intensity P Value
Rehabilitation Rehabilitation
(n=36) (n =369)
Age, y, mean (SD) 52.6 (10.8) 52.1(10.0) .80
Gender, female 14 (38.9%) 111 (30.1%) 28
Medical costs for 1y before
stroke onset, mean (SD)
JPY ¥76,981.6 ¥92,656.0 .59
(14,357.8) (16,686.6)
usD $716.2 $861.0
(133.6) (155.2)
Diagnosis, n (%)
Subarachnoid hemorrhage 1(2.7) 43 (11.7) .65
Intracerebral hemorrhage 20 (55.6) 180 (48.8)
Cerebral infarction 12 (33.3) 116 (31.4)
Other 3(8.3) 30(8.1)

382 Unable to confirm discharge
from hospital to home and 1-year
follow-up after discharge from
convalescent rehabilitation unit

405 analyzed

P 0.001

3)

P 0.001

JPY, Japanese yen; SD, standard deviation; USD, US dollars.

P 0.011
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Intensity of Rehabilitation and Outcomes
Low-Intensity High-Intensity Coefficient 95% CI P Value
Rehabilitation, Rehabilitation,
Mean (SD) Mean (SD)
(n=36) (n =369)
Acute phase
Daily rehabilitation time, min 44.1 (23.9) 52.9(30.8) 88 —1.6to 19.2 .098
Total rehabilitation time, min 1465.6 (1197.2) 1575.6 (1441.5) 110.0 —378.1 to 598.1 658
Length of hospital stay, d 32.8 (27.1) 29.5(18.8) -33 —10.0to 3.5 339
Total medical costs
JpY ¥1,715,808 (1,619,097) ¥1,998,848 (1,820,760) 283,040.0 —336,241.1 to 902,320.7 370
USD $15,962 (15,062) $18,595 (16,938)
Subacute rehabilitation unit
Daily rehabilitation time, min 89.7 (39.7) 135.3 (30.9) 457 34.8 to 56.6 <.001
Daily rehabilitation time >120 min, 9(25.0) 271 (73.4) 48.4% —63.3% to —33.6% <.001
n (%)
Total rehabilitation time, min 7978.3 (4156.3) 13382.9 (7738.6) 5404.6 2831.7 to 7977.5 <.001
Length of hospital stay, d 93.5 (39.9) 96.3 (47.4) 2.8 —13.3t0 189 732
Total medical costs
JP yen* ¥2,799,126 (1,131,143) ¥3,636,482 (1,927,413) 837,357 194,872 to 1,479,841 .011
USsD $26,040 (10,523) $33,830 (17,931)
After discharge for 1-y follow-up
Total medical costs
JP yen* ¥930,616 (1,344,203) ¥811,260 (1,305,146) —-102,230 —549,018 to 344,558 653
usD $8658 (12,505) $7547 (12,142)
1-y readmissions, n (%) 8(22.2) 92 (24.9) 2.7% —11.6% to 17.0% 719
0Odds ratio Reference 124 NA 0.53 to0 2.89 612
Hazard ratio Reference 1.09 NA 0.55t0 2.18 .804

(I, confidence interval; JPY, Japanese yen; SD, standard deviation; USD, US dollars.
*Multiple regression analysis: adjusted for age, gender, length of hospital stay in subacute rehabilitation unit, and length of hospital stay in acute phase.
'Multiple logistic regression analysis: adjusted for age, gender, length of hospital stay in subacute rehabilitation unit, and length of hospital stay in acute phase.
!Cox proportional hazards regression analysis: adjusted for age, gender, length of hospital stay in subacute rehabilitation unit, and length of hospital stay in acute phase.
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