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Objective
To evaluate the effects of the implementation of Critical Pathway (CP) in stroke patients
for 10 years.

Methods

Data were collected from 960 patients who were diagnosed with stroke at the university
hospital emergency room, who were transferred to the rehabilitation center after the
acute phase and discharged after undergoing comprehensive rehabilitation. Based on data
collected over a period of 10 years, changes in demographic and stroke characteristics,
medical complications and functional status, and length of stay (LOS) were observed
before and after CP implementation. As evaluation tools of functional status, the Modified
Rankin Scale (mRS), the Korean Version of the Modified Barthel Index (K-MBI), and the
Korean Mini-Mental State Examination (K-MMSE) were included.

Results

There was no significant difference in demographic and stroke characteristics between
before and after CP implementation. For those with pre-existing medical conditions, there
was no significant difference between before and after CP implementation, except for a
significant decrease in cardiac arrhythmia (p=0.008) and dyslipidemia (p=0.001). The
majority of complications was significantly decreased after implementation of CP (Table 1).
Except for hemorrhagic stroke patients, Brunnstrom stage of ischemic and total stroke
patients after CP implementation was statistically significantly increased in the upper
proximal, upper distal and lower extremity and significantly higher scores for K-MMSE at
transfer to rehabilitation center (Table 2). The LOS of total hospitalization and
rehabilitation center hospitalizations was statistically significantly reduced in ischemic and
total stroke patients (Table 3).

Conclusion
The implementation of CP allows better application of evidence and guideline-based key
interventions and help to provide early, comprehensive, organized and more specialized



care to stroke patients. Despite limited evidence, CP is still recommended as a means of
promoting best practice in hospital care for stroke patients. Future research on the effects
of the implementation of CP in multiple institutions is needed.
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Table 1. Comparison of the number of stroke patients with medical complications before and after CP
implementation

Before After

(N=100) (N=860) p-value
Post-stroke shoulder pain 78 (78.0%) 389 (45.2%) 0.000™*
Dysphagia 66 (66.0%) 461 (53.6%) 0.024*
Post-stroke depression 46 (46.0%) 169 (19.7%) 0.000***
Foley catheter insertion 38 (38.0%) 192 (22.3%) 0.001*
Pneumonia 32 (32.0%) 82 (9.5%) 0.000**
Urinary tract infection 23 (23.0%) 80 (9.3%) 0.000™"
Hydrocephalus 21 (21.0%) 51(5.9%) 0.000™
Drug reaction 20 (20.0%) 74 (8.6%0) 0.001*
Tracheostomy 20 (20.0%) 77(9.0%) 0.001*
Stroke progression 19 (19.0%3) 33 (3.8%) 0.000**
GI symptoms 17 (17.0%) 122 (14.2%) 0.544
Electrolyte abnormality 12 (12.0%) 17 (2.0%) 0.000™*
Deep vein thrombosis 8 (8.0%) 27(3.1%) 0.030*
Fall 8 (8.0%) 12 (1.4%) 0.000™*
Post-stroke seizure 7 (7.0%) 13 (1.53%) 0.001*
PEG 5(5.0%) 16 (1.9%) 0.095
Decubitus ulcer 3(3.0%) 34 (4.0%) 0.846
Heterotopic ossification 2(2.0%) 3(0.3%) 0.151

Values are presented as number (%0)
CP, critical pathway; COPD, chronic obstructive pulmonary disease; GI, gastrointestinal; PEG,
percutaneous endoscopic gastrostomy

*p=<0.05, **p<0.01, ***p=0.001



Table 2. Comparison of functional states at transfer to rehabilitation center and discharge before and after
CP implementation

Before After p-value
Total (N=100) (N=860)
MRS 41=10 40=10 0.237
Br-stage UE proximal 34212 3g=12 0.000**
Er-stage UE distal 34=13 3813 0.005*
Br-stage LE Jd=11 40=1.1 0000
E-MEI (at transfer) 35822373 362=231 0.8a3
E-MEI (at dizcharge) S50z J8E 376171 0.5a7
E-MEI gain¥ 202=1613 214=177 0.510
E-MBI efficiency ® 06=07 06=07 0475
E-MMSE 15.2=97 179=04 0.009*
Infarction (N=48 (N=412)
MRS 37=10 3f=1.1 0.344
Er-stage UE proximal 31=z12 41=11 0.000**
Br-stage UE distal 32=13 3g=12 0000
Br-stage LE 32=11 43=10 0.000**
E-MEI (at transfer) 359330 408220 0.143
E-MBI (at dizcharge) 548=283 61.0=254 0118
E-MET gain¥ 189=151 201=162 0615
E-MBI efficiency ® 06=09 0E=029 0.132
E-MMSE 160=98 188=935 0055
Hemuomrhage (N=31) (N=443)
MRS 45=07 44=07 0.342
Br-stage UE proximal is=12 36=13 0.447
Er-stage UE distal 35=13 346=13 0.769
Br-stage LE ia=11 38=12 0.270
E-MBI (at transfer) 357337 318=232 0.142
E-MEI (at dizcharge) 570294 545=12812 0.06a
E-MET gain¥ 213174 226=19.0 0.6a81
K-MEI efficiency ™ 06=046 053=03 0.320
E-MMSE 145=93 170=93 0.066

Values are presented as mean = standard deviation.

CP, critical pathway; mE.S, modified Rankin Scale; Br-stage, Brunnstrom stage; UE, upper
extremity; LE, lower extremity; E-MBI, KEorean version of Modified Barthel Index; K-MMSE,
Korazn Mini Mental state exam

*Function at discharge - fimction at rehabilitation start. ¥Gam/rehabilitation stays (days)

*p=().03, **p=0.01, ***p=0.001



Table 3. Comparison of length of stay (LOS) before and after CP implementation

Before After p-value
Total (N=100) (N=360)
Time from stroke onset to BT start 199 =200 5589 0.000**
Time from onszet to BH transfer day 2242380 231535 0.000%
EHLOS 645818 459329 0.004%
Total LOS 343=386 68.2=427 0.009*
Infarction (N=48) (N=411)
Time from stroke onset to BT start 11.2=121 1509 0.000**
Time from cnzet to RH transfer day 310227 157102 0000
EHLOS 372434 323254 0.000**
Total LOS B39=x348 4792303 0.000%
Hemorrhage (N=51) (N=448)
Time from stroke onset to BT start 278=x225 92=+112 0.000**
Time from onszet to BH transfer day 330423 842170 0.000**
EHLOS 7122760 385341 0234
Total LOS 828=x823 868439 08352

Values zre presented as mean+standard deviation (days).

CP. critical pathway; BT, rehabkilitation therapy; EH, rehabilitation; LOS, length of stay

=p<l) 05, *5p=0.01, ***p=0.001



