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A Review of the Stroke Stage and Outcome Measures in Stroke Motor Sequelae
Clinical Studies in Korea
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ABSTRACT

Objectives: The aims of this study were to evaluate the fidelity of stroke stage reporting. the timeliness of the outcome
measures, and the use of the core outcome set.

Methods: We searched the literature using 6 domestic databases. We selected studies that used Korean medicine interventions
and targeted stroke patients with motor sequelae. We examined whether the included studies reported the stroke stage and
whether they used the outcome measures in the appropriate period based on the recommendations of the “Stroke Evidence
Database to Guide Effectiveness”. We also confirmed the use of the essential assessment tools suggested by the core outcome set.

Results: Overall. 77 studies were finally selected, with 16 (21%), 55 (71%). and 6 (8%) published on the acute, subacute,
and chronic phases, respectively. Only 11 of the studies directly mentioned the stroke stage. The most commonly used
assessments were the National Institutes of Health Stroke Scale, Modified Barthel Index, and Manual Muscle Testing. Only 5
studies failed to apply the stage-related outcome measures at the recommended period. The outcome variables used
inadequately were the National Institutes of Health Stroke Scale, Functional Ambulation Categories, 36-Item Short Form
Health Survey, and Mini-Mental State Examination. Among the core outcome set items, some studies used liver and renal
function tests, but no herbal medicine safety reporting was conducted.

Conclusions: In future studies. we propose to ensure accurate reporting of the stroke stage with reliable outcome measures
to deliver better clinical and research outcomes. Furthermore, in future clinical studies on stroke, a standard protocol that
reflects the core outcome set should be developed.

Key words: stroke. motor sequelae. stroke stage, outcome measures
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Case studies (n = 66)

Single arm before-after study (n=1)
Controlled clinical trials (n = 2)
Randomized controlled trials {n = 8)

Included

—

Fig. 1. PRISMA flow diagram of selection process.
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Not about Korean medicine treatment
intervention(n = 436)

Review studies(n = 69)

Human derived materials research(n = 3)

No motor sequelaein = 123)

Stroke historyin = 37)

Unable to estimate stroke stage(n = 48)

No outcome measures(n = 90)
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Table 1. General Characteristics and Stroke Stage Classification of Case Studies (N=67)

First

Time Real  Described

author, Sttrolée ?gﬁ)];e Se;rirzlzle Symptoms Intervention since stroke stroke  Consistency
year e stroke stage stage
20&66(2)54 Hrr' Rt.BG 1 Lthemiparesis, Dizziness HM' 1wbd subacute  ND! UE***
I ok
2%86% Hrr' ND* 1 Lthemiplegia ND* 2m  subacute  NDf UE***
Ko Rt.hemiplegia.
20001 Inf* Lt.BG 1 Both malleolar edema, HM!, AT 1d acute acute cr*
Consciousness disorder
Lee, Lt.BG Rt.hemiplegia, Tibia edema, HM!, ATY, PT¥, s s
o & Rdrontal lobe | Visual disturbance WT 2d aate  ND' o UE
Jobis Tnff & Hir' LtMCA | puhemiparess Riflank pain. e gype 2d  aute  ND'  UEM®
- ‘ »
Toon  Int LLMCA | Suhemiplegia, MM AT PT 3w 1d subacate  ND' UE*
Kim, _ ¥ Both Chll & Dizziness, Diplopia, I i 5 § ok
2001(b)™ Hr ventricle 1 Gait disturbance, uadriparesis HM' AT WT Im5d subacute  ND UE
: leg] AT pTH )
i Inft Midbrain & pons 1 poemblegia, A AT TS 4myd subacate  NDS UES
‘ -
%‘6](?2%19 Hrr' Rt.BG 1 Lthemiplelgia, Lt.spasticity gl?pihﬁq%TMT ' Jly2m chronic ND* UE™*
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HESOR oISt 25 H FREY st XE AFNM HES A7 ¥ oL Hzof st =L 28 0F
Z%H;fq Hrr' RLBG Lt.hemiparesis HM!, WT™ 2m4d subacute ND! UE***
gg&g( Inft Chll Ataxia. Dizziness HM' ATY. PT®  1w4d subacute ND* UE***
. : -

2052;2’);0 Inf* Rt.MCA Lt.hemiparesis, Dizziness i-lllll\)/lpi‘nﬁr[\':}TMT ' 3d acute acute crt
Lee, + Rt.hemiplegia, Dizziness, HM', AT", PAT", ¢
2003 Hirr Lt.thalamus RUQ pain. Tremor PT® W™ 1d acute ND UE
Shin, Rt.hemiparesis. HM', AT', PT¥, s ik
2003 Inff LEMCA Consciousness disorder WT™ 14 acute ND UE
2%‘63%;0 Hr' LtBG Rt.hemiparesis HM', AT WT™ 14 acute  ND? UE***

: : -

20(%1([{:')111 Inf* Chll Vertigo, Ataxia {g]I\TAﬂ' ATL MT 1w3d subacute  ND! UE***
Lee. Rt.hemiplegia. HM!, AT', PAT, "
20041'12 Inf* Lt.MCA Co.nsciousness' disorder PT#, WT", aroma, 1 m 15 d subacute ~ ND! UE***

taping
), ; I e .
2%‘8;32 Inf* ]é;u.(%’b\l/lwgf\ALt.gangha Rt.hemiparesis iﬁiiﬁgA%*M\TV"[’;* 2w3d subacute ND? UE***
Ryu, Lt.hemiataxia, Chest pain, HM', ATY, MT**, ¢ SE—_-
2005" Inf* Rt.MCA Dizziness cupping, PT, WI* 2w2d subacute ND UE
‘ A
%%%‘3; Inft LtIC Rt.hemiparesis iﬁiﬁg'@%&% 2w2d subacute  ND? UE***
3 3 3 I
ZS(;)(?G%“ Inf* LtBG E‘E‘Z};?;zls};arem' Depression, {g]I\TAH' AT!, PT*. 2 w2d subacute acute IcH
g’gg’é’i Inft LtMCA Rthemiplegia. Both knee pain HM', AT, WT" 2m 9d subacute  ND? UE***
N I S . -
o Inf ND* Rt hemiplegia . ATUMT™. 64 e NDY UR®
LtChll &
I EE
%gg;f Inf* ﬁgiﬁfg;gfiﬂiti Tremor, Spasticity, Dizziness \I}I\II\,I/‘I*{ AT MT™, 7m4d chronic ND? UE***
lobes
I
2%%‘7%2 Tnf* RLMCA Lt hemiplegia \I%; ATVPTY. 54 e ND' UR*
Goo, Vertigo, Ataxia, Lthemiparesis, HM!', ATY, t
2008 Inf' Coll Diplopia, Nystagmus cupping, WT"™ Ld acute acute ¢
3 I
2%%;},; Inft Rt.Chll Ataxia, Vertigo ill\fpih gATJ;TN $wld subacute ND'  UE™*
3 . I q ek )
Z%lflnm Inf* ND* Rt.hemiplegia, Back stiffness iﬁiiﬁgAl;F’[;*M\% 3m19d subacute  ND¥ UE***
Ryu, Rt.hemiplegia. Depression, HM', ATY, MT**, .
s LLMCA Both extremity rigidity wr" 6d  acute amte C
I s
ZBTZ‘ET Inf* Lt. thalamus Rt.hemiataxia {g]I\TAH' ATL MT™. 1w3d subacute ND¥ UE***
Kim, Rthyperpathia, Rt.hemiparesis. HM', AT", PATY, s -
2014(a)™ Inf* Ltthalamus Orthostatic dizziness PTH, WT™ Lwod subacute  ND UE
Kim. ; Lt.weakness, Dizziness, HM', ATY, MT**, - s -
2016(a)® Rt.pons Diplopia. Ataxia cupping, PT, Wt 2m 10 d subacute  ND*  UE
I{Zgl‘?% Tnff RLMCA Eiﬂ:gipijfini‘:ema E%f{ \;Vg%l MT™. 9 5 q subacute  NDS UEM
5 Il S

ey Inf LLMCA Apraxia, Rt-hemiparesis E%fg@%j; MT™ 1 w6d subscute NDY  UE**

%ﬁ%ﬁd Inf* LtACA Akinetic mutism. Rthemiplegia HM'. ATY. WT™ 2w  subacute  ND! UE***
I EE

A Inf & Hn' itﬁiﬁtﬁ‘ e Rt hemiplegia E%f{ ‘Q%T; MT™ 9 w44 subscute ND¥  UE™*
I sk k.

2516;'13 Inff Rt.MCA Lt hemiparesis. Ltshoulder pain E%f#"ﬁ; MT™ 4 m19d subscute ND¥  UE®*

Cho, Dizziness, Gait disturbance, ~ HM', AT, MT**, 5 -

o Inf Lt.Col Ataxia, Lthemiparesis W Im2d subacute  ND* — UE
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OIS - FMS - HIZ - NS - YTEY - MAE

Lim, . Rthyperpathia, Rt.hemiparesis, HM!', AT, PAT®, . s
o7 T Lt-thalamns Gait disturbance, Rt. shoulder pain cupping, PT*, WT™ chronic ~ ND UE
7 I
2%111;;9 Inf* LtBG Rt.hemiparesis, Gait dusturbance \I}I\II\,I/‘Iﬁ‘ AT, PTH, chronic ND? UE***
Lee{m Inft Rt.Chbll R@.hgmiparesig. Ggit disturbance, HM', AT, PT# subacute ND$ UR#**
2017 Dizziness, Diplopia
7 I
205{;([2 ')46 Inf* Lt.BG Rt.hemiparesis w\,{‘[ﬁ‘ AT, PTH, subacute subacute ~ UE™*
‘ =
%?ﬁg% Hrr' Lt.BG Rthemiparesis, Gait dusturbance g,[%‘%:[[l MT. subacute ~ ND! cm
7 I
20%(12')53 Inf* RtBG & CR Lt.hemiparesis \I}I\II\,I/‘Iﬁ‘ AT, PT#, subacute  chronic UE***
Seo.u Hr' RLBC Lthemiplegia. Cognitive disorder, HM! AT W™ subacute  ND? 1CH
2018 Depression. General weakness
. ] sk
sy Tt & Hr' LLPICA Vertigo. Ataxia L AT MT*. subacute  NDS  UE**
An, 4 . Quadriparesis, HM', ATY MT**, § s
2019 Hir RtBG & Ventricle Consciousness disorder, Edema cupping, PT¥, WT' subacute  ND UE
Lt.striatocapsular area
& Frontal lobe I ek
%i%ﬁ; Hrr' & paracentral area Rt.hemiplaresis, Gait disturbance iggmA%*Mgw chronic  chronic UE***
& insula ’ '
& temporal lobe
é\gﬁ% Inf* Lt.Cbll & medulla Ataxia, Dizziness HM', ATY, WT™ subacute ~ ND* cr
g It & Hpt RUMOA Lt hemiparesis HM', AT!, WT™ subacute  ND¥  UE**
. Lo oo HM'", AT' (EA'"),
ok e LtBG e, Gelt dstutbanc:  po taping. TV, subacute  ND¥  UE**
o WT*'?
2%;&;3 Inf* Chll Vertigo, Ataxia HM', AT', PT# subacute  ND? UE***
I EE
;[(JaZI(l)%I Hrr' Rt.BG Lt.hemiparesis, Gait disturbance g,[%‘%:[[l MT™, subacute ~ ND! UE***
Chae. HM', ATY, MT**, »
% Inf Lt.thalamus Rt.hemiparesis, Gait disturbance cupping, PT¥, subacute ~ ND* UE™*
2020 WT™, FCSTH
Kim, Rthemiparesis, Gait disturbance, HM', AT, PT, § .
o LLMCA Cognitive disorder WT" subacute  ND* — UE
‘ -
g, H' RtBG & CR Lt hemiparesis s Ag;'#c“gf%‘é' subacute  NDS  UE*
] ek
Zcohﬁﬁg Inf* Rt.MCA Lt.hemiparesis, Gait disturbance iﬁiﬁgA%*M\% subacute  ND* UE***
] ek
2\631211%, Inf* Rt.BG Lt.hemiplegia, Gait disturbance E’[I\‘/‘I‘\;VA:[[‘T* MT™, subacute ~ ND* UE™*
1) subarachnoid
Jeon, 1) Hnr' & Lt.subcortex L HM', ATY, MT**, 5 .
2002%  2) Hrr' ~putaminal area Rthemiplegia PTH WT™ subacute  ND* - UE
2) Lt.putaminal area
1) Lt.BG 1) Rt.hemiparesis,
Kim. D Iff & & BothPVWM Consciousness disorder HM', ATY, MT**, § NDS UR#*
2004 9) Inff & Hr' 2) RtMCA 2) Lthemiparesis, Dizziness,  cupping, PTF, WT™" acute
& Rt.parietallobe Consciousness disorder
1) Lt.hemiparesis, Lt. foot drop. D 3w
. + 1) Rt.thalamus Knee pain, Back pain, ' -
hal, é; o 2) LtMCA 9 Lt shoulder pain o ‘}%MV?T; ot L subsete  NDY o UES
& LtPCA 2) Rthemiparesis, Rt. Foot drop, ““0® F+ 6d
Lt. shoulder pain
1) Lt. shoulder pain,
Ship, U H' D) RLBG 2 B ehamieas e HM', AT, cuppin N .
o2 Inf 2) ND* 3 -, ShOUCer pain. s wmi P 0) 4w subacute  NDY UEM
2006 ] ] Rt.hemiparesis PTH, WT ]
3) Inf* 3) Rt.MCA . 3) 2m
3) Lt. shoulder pain, 16 d
Lt.hemiplegia
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1) Rthemiplegia,
Gait disturbance,

b D) Hn 1) LLLN Rt. hand edema. D -
6l & LtPVWM 2 Rt. Shoulder pain ATY, PATY subacute  NDP UE***
2008 2) Hrr S 1m
2) Lt.BG 2) Rt.hemiplegia, 92 d
Rt. Shoulder pain,
Gait disturbance
D2w
i, D e 1) RtBG 1) Lhemiparesis ” v
2014‘(12')44 2) Hr' 2) Lt.thalamus 3 2) Rthemiparesis HM!', ATY, PT# 5‘(‘; subacute  ND? UE***
3) Hrr' 3) pons 3) Lt.hemiparesis, Dizziness H1m
12 d
Dl1lm
. . . 8d
1) Rt.MCA 1) Lthemiparesis, Lt. U/E pain ' 8§
o ot 2) LtMCA 3 2) Rthemiparesis, Rt. U/E pain E%f;@g; PAT", 2) EM bacte  NDS UE™
3) Rt.MCA 3) Lt.hemiparesis, Lt. U/E pain ! D 1m
9d
&3
%83}0‘ Inff or Hr' ND* 7 Hemiplegia, U/E spasticity AT! >6m  chronic  chronic cr

*Single arm before-after trial, ¥Hrr : hemorrhage, ¥Inf : infarction, §ND

: not described,

[ HM : herbal medicine,
YAT : acupuncture, **MT : moxibustion, T¥WT : Western medicine treatment, ¥¥PT : physical treatment, §§PAT :
pharmacopuncture, IIIEA : electroacupunture, YJFCST : functional cerebrospinal therapy, ***UE : unable to evaluate,
¥¥C : consistent, ¥*IC : inconsistent

Table 2. General Characteristics and Stroke Stage Classification of Controlled Trials (N=10)

First Stud Intervention Time Real  Described
author, iy Test Control Stroke type  Stroke lesion  Symptoms since stroke  stroke Consistency
design . \
year (sample size) (sample size) stroke stage stage
. . § N 4
s OCT* At Chuma+B (n=2)  © '@TI'Q)WT Tnf ND o o Sbace  NDYUE
. 1 §
Chane coT* A2 MT'+B (0=3%) P AE:':}S);F)' W 1o or Hr'' ND® Hemiparesis ~ 10~30 d subacute ND¥  UR***
Seo. . A AT B : AT « . BG/MCA/ o B s
2001(a)* RCT (contralateral) (n=6)  (ipsilateral) (n=7) Inf* or Hrr PVWM/pons Hemiparesis <lw acute ND UE
Seo. ¢ A AT B : AT " . BG/MCA/ - s
2001(b)™ RCT (contralateral) (n=6)  (ipsilateral) (n=7) Inf** or Hrr PVWM/pons Hemiparesis <lw acute acute C
S A ¢ HM**, AT B @ HM**, AT* Hemiplegi 9 w~5
s+ RCT' (Yin meridian EAY), (Yang meridian EA¥). Inf* or Hir'' ND T subacute  NDY  UE™
PT". WT¥ (n=21)  PT%. WT* (n=26) spastiaty
. . ok i3 |
Zcolggég RCT' A MT'+B (n=20) B Hl‘fn:'Q‘g)T - PT g MCA Hemiplegia igz subacute NDW  UE**
A ¢ HM*, AT,
Ch PT", B : HM** AT, PT". Heminlegia, 3 w—?
ouse  BCT' WIS, PAT" WT', PAT"  Inf or Hrr''  NDY Shouldor oain (25-5] q) Subscute  NDT  UE***
(Zingiberis Rhizoma) (Bee venom) (n=11) owlder pam °
(n=12)
1 A @ HM**, AT B @ HM**, AT* Motor cortex/ Mot
oo RCT' (2 Ha BAM), (120 Hz EA™),  Inf® CRAC/ 0% . lw~lm subacute ND¥  UE***
PT", W' (n=21)  PT". WT' (n=21) Brain stem _“)ounchion
Ki A ¢ HM**, AT B @ HM**, AT* Mot
205‘%1 RCT' (2 Hz EA™). (120 Hz EA®),  Inf$ ND i ‘;ﬂ‘;; oy 1 W-lm subacate NDW o UE™*
PT", W' (n=32)  PT". WT' (n=30) v
. . Crb/Cbll/
Kim, . A AT (EX-UE9) B : HM* AT « et o . .
2008% RCT +B (n=31) MT'. PT" (n=31) Inf* or Hrr pmolglaraln/ Hemiparesis <lw acute ND UE
*CCT : controlled clinical trial, TRCT : randomized controlled trial, ¥AT : acupuncture, §WT : Western medicine treatment,
IMT : moxibustion, IPT : physical therapy, **HM : herbal medicine, T¥PAT : pharmacopuncture, $¥EA : electroacupunture,
§$Inf : infarction, IIIHrr : hemorrhage, TIND : not described, ***UE : unable to evaluate, ¥¥¥C : consistent
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Fig. 2. Stroke stage of included studies (N=77).

3 HIHNES| #EX I A7 HEY0| et 24
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S(Activity) F7HEE WHAZ geksiA AR
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2132 7} ko] &85 %iet. 75 (Motion) 371H4
= A7 AHES . MMT) 532 78 @
o] &&=t} 49 A(Quality of life) F7H=x
SF-36¢} Dizziness Handicap Inventotry(DHD'™ 2
7R ARSE S QA 7H =2 MMSEZ}
63 AFEEIE $9)A = (Self-measurement) = A A
F 3WAE o] AREE L, B3P THA|, =7
Lo Ay EZo Au A Ay HE AT
So] 97b5 e}, Visual Analogue Scale(VAS)'5}
Numeric Rating Scale(NRS)"2 7tz 934 A4
HoloH, oA E, 55 A ol HrtEH
48717 F HEF F FHEe v 39 oA
555 97} 37 st Xrays AHSE ASE
13]¢l] £33} (Table 3).
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I 717 el HrkE A 43 LS oA ot
HA, 19 HEe] P2 AselA griE e
FIMS H&% vy 3 (7N e &2 —’F%&
2 AuH 3 glon 3Pl =g wx 27
AAEA AR A SF-36% HEF -J = 00
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o] Aol F xp# Hrlste] A 7|zt A= e}
AASE FHIF 5 UAA¥(Fig. 3).
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Table 3. Outcome Measurement of Included Studies (N=77)

Outcome

Outcome variable Acute Subacute Chronic  Total
category

National Institutes of Health Stroke Scale (NIHSS) 9
Fugl-Meyer Assessment (FMA)
Function Motricity Index (MI)
Glasgow Coma Scale (GCS)
Activity Index (AI)

(]
—_
—_

Modified Barthel Index (MBI)
Functional Ambulation Categories (FAC)
Berg Balance Scale (BBS)

Motor Assessment Scale (MAS)
Modified Rankin Scale (MRS)
Functional Independence Measure (FIM)
10 meter walk test (10MWT)
Timed Up and Go (TUG)

International Cooperative Ataxia Rating Scale (ICARS)
Scale for the Assessment and Rating of Ataxia (SARA)
Gait Level (GL)

Vestibular disorders Activities of Daily Living (VADL)
Box and Block Test (BBT)

10 sec Test

3

Activity

OO DO DO DO DO DO DO DO OO W O

Manual Muscle Testing (MMT)
Range of Motion (ROM)
Motion Modified Ashworth Scale (MAS)
Fingerbreadth Palpation Method (FPM)
Brunnstrom recovery Stages (BRS)

—_
Do
(Sal

Qaulity of 36-Item Short From Health Survey (SF-36)
life Dizziness Handicap Inventory (DHI)

— =m0 W oo B om0 DWW 0101 RO o~ w

Psychologic
state

—_

Positive and Negative syndrome scale (PANSS)

Cognitive Mini-Mental State Examination (MMSE)
state Global Deterioration Scale (GDS)

— | = =m0 1o N e G0 Lo W W s U1 o DR o s on

—
~

Self-measurement
Visual Analogue Scale (VAS)
Numeric Rating Scale (NRS)

Subjective
symptom

— O NN O O O OO OO M RO OO OO OO OO0 O WO OO

O/ DO O O Do o oo

o OO O | O
©O© ©
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GaitRite system 0 3 1 4
Hand grip meter 1 3 0 4
Digital infrared thermographic Imaging (DITI) 0 2 0 2
Magnetic stimulation &Motor Evoked Potential (MEP) 0 2 0 2
, Balance master system 0 1 0 1
Medical . . .
device Treadmill gait analysis system 0 0 1 1
Gaitview 0 1 0 1
G-walk 0 1 0 1
Electromyogram (EMGQG) 0 0 1 1
Sonoelastography 0 0 1 1
X-ray 0 1 0 1
Bae, 2020 | W |SF-36
Lee, 2017 FIM*
e
ez T ——
Yang, 2022
Yang, 2020
Chae, 2019
Chae, 2020 BN FAC
Chae, 2020
Yang, 2016
Cho, 2017
Jeong, 2018
Seo, 2018 —
Jung, 2021
Yoon, 2005 )
Hong, 2006 ==
Kim,2007 | I—
Yun, 2007 _-
Seo,2001 | mmmm| NIHSS®
0 1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 20 21 22 23month

Fig. 3. Timeliness of the applied clinical outcome variables (N=19).

The shade of the background means the appropriate phase to apply the outcome. Studies grouped in boxes are

identical studies.
*SF-36 -

36-Item short form health survey, TFIM : functional independence measure, ¥FAC

. functional

ambulation categories, SNIHSS : national institutes of health stroke scale
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Satisfaction

Fig. 4. Core outcome set utilization in herbal medicine clinical research (N=17).

*mMYMOP2 : modified measure yourself medical outcome profile 2, TAST : aspartate transaminase, $ALT :
alanine transaminase, $BUN : blood urea nitrogen, IICr : creatinine, YEQ-5D-5L : five-level EuroQol 5-demensions,
**LQ-VAS : EuroQol visual analogue scale
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