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Text S1. Search strategy

Pubmed

#1 (Malnutrition[MeSH Terms]) OR (Malnutriti*| Title/Abstract]) OR (Nutritional
Deficienc*[Title/Abstract]) OR (Undernutriti*[ Title/Abstract]) OR
(Malnourishmen*[Title/Abstract]) OR (Nutritional Status][MeSH Terms]) OR
(Nutriti* Status[Title/Abstract]) OR (nutriti*[ Title/Abstract])

#2  (stroke[MeSH Terms]) OR (Strok*[Title/Abstract]) OR (Cerebrovascular
Acciden*[Title/Abstract]) OR (CVA[Title/Abstract]) OR (Apoplexy[Title/Abstract])
OR (Brain Vascular Acciden*[Title/Abstract])

#3  (Deglutition Disorders[MeSH Terms]) OR (Deglutition Disorde*[Title/Abstract])
OR (Swallowing Disorde*[Title/Abstract]) OR (Dysphagia|Title/Abstract]) OR
(Quality of Life[MeSH Terms]) OR (Quality of Life[ Title/Abstract]) OR (Life
Quality[ Title/Abstract]) OR (HRQOL[Title/Abstract]) OR (QOL|[Title/Abstract]) OR
(Recovery of Function|MeSH Terms]) OR (Recove* Function[Title/Abstract]) OR
(Function Recove®*[Title/Abstract]) OR (Activities of Daily Living[MeSH Terms])
OR (ADL|[Title/Abstract]) OR (Daily Living Activi*[Title/Abstract]) OR (Chronic
Limitation Activi*[Title/Abstract]) OR (Functional Status[MeSH Terms]) OR
(Functional Independence[Title/Abstract]) OR (Functional
Dependence|[Title/Abstract]) OR (physical function[Title/Abstract]) OR
(disability[Title/Abstract]) OR (outcome[Title/Abstract])

#4  #1 AND #2 AND #3

Embase

#1 (malnutriti*:ti,ab,kw OR (nutritional:ti,ab,kw AND deficienc*:ti,ab,kw) OR
undernutriti*:ti,ab,kw OR malnourishmen*:ti,ab,kw OR (nutriti*:ti,ab,kw AND
status:ti,ab,kw) OR nutriti*:ti,ab,kw) AND [embase]/lim

#2  (strok*:ti,ab,kw OR (cerebrovascular:ti,ab,kw AND acciden*:ti,ab,kw) OR
cva:ti,ab,kw OR apoplexy:ti,ab,kw OR (brain:ti,ab,kw AND vascular:ti,ab,kw AND
acciden*:ti,ab,kw)) AND [embase]/lim

#3  (deglutition:ti,ab,kw AND disorde*:ti,ab,kw OR (swallowing:ti,ab,kw AND
disorde*:ti,ab,kw) OR dysphagia:ti,ab,kw OR (quality:ti,ab,kw AND of:ti,ab,kw AND
life:ti,ab,kw) OR (life:ti,ab,kw AND quality:ti,ab,kw) OR hrqol:ti,ab,kw OR
qol:ti,ab,kw OR (recove®:ti,ab,kw AND of:ti,ab,kw AND function:ti,ab,kw) OR
(function:ti,ab,kw AND recove*:ti,ab,kw) OR adl:ti,ab,kw OR (daily:ti,ab,kw AND
living:ti,ab,kw AND activi*:ti,ab,kw) OR (chronic:ti,ab,kw AND limitation:ti,ab,kw
AND of:ti,ab,kw AND activi*:ti,ab,kw) OR (functional:ti,ab,kw AND
independence:ti,ab,kw) OR (functional:ti,ab,kw AND dependence:ti,ab,kw) OR
(physical:ti,ab,kw AND function:ti,ab,kw)) OR (disability:ti,ab,kw) OR
(outcome:ti,ab,kw) AND [embase]/lim

#4 #1 AND #2 AND #3



CINAHL

S1 (MM "Malnutrition+") OR Malnutriti* OR Nutritional Deficienc* OR
Undernutriti* OR Malnourishmen*

S2 (MM "Nutritional Status+") OR Nutriti* Status OR Nutriti*

S3 (MM "stroke+") OR Strok* OR Cerebrovascular Acciden®* OR CVA OR
Apoplexy OR Brain Vascular Acciden*

S4 (MM "Deglutition Disorders+") OR Deglutition Disorde* OR Swallowing
Disorde* OR Dysphagia

S5 (MM "Quality of Life+") OR Quality of Life OR Life Quality OR HRQOL OR
QOL

S6 (MM "Recovery of Function+") OR Recove* of Function OR Function Recove*
S7 (MM "Activities of Daily Living+") OR ADL OR Daily Living Activi* OR
Chronic Limitation of Activi*

S8 (MM "Functional Status+") OR Functional Independence OR Functional
Dependence OR physical function OR disability or outcome

S9 (S1 OR S2) AND S3 AND (S4 OR S5 OR S6 OR S7 OR S8)

Cochrane Library

#1 MeSH descriptor: [Malnutrition] explode all trees

#2  (Malnutriti*):ti,ab,kw OR (Nutritional Deficienc*):ti,ab,kw OR
(Undernutriti*):ti,ab,kw OR (Malnourishmen*):ti,ab,kw

#3 MeSH descriptor: [Nutritional Status] explode all trees

#4  (Nutriti* Status):ti,ab,kw OR (Nutriti*):ti,ab,kw

#5 MeSH descriptor: [Stroke] explode all trees

#6  (Strok™):ti,ab,kw OR (Cerebrovascular Acciden*):ti,ab,kw OR (CVA):ti,ab,kw
OR (Apoplexy):ti,ab,kw OR (Brain Vascular Acciden*):ti,ab,kw

#7 MeSH descriptor: [Deglutition Disorders] explode all trees

#8 (Deglutition Disorde*):ti,ab,kw OR (Swallowing Disorde*):ti,ab,kw OR
(Dysphagia):ti,ab,kw

#9 MeSH descriptor: [Quality of Life] explode all trees

#10 (Quality of Life):ti,ab,kw OR (Life Quality):ti,ab,kw OR (HRQOL):ti,ab,kw
OR (QOL):ti,ab,kw

#11 MeSH descriptor: [Recovery of Function] explode all trees

#12 (Recove™ of Function):ti,ab,kw OR (Function Recove*):ti,ab,kw

#13  MeSH descriptor: [Activities of Daily Living] explode all trees

#14 (ADL):ti,ab,kw OR (Daily Living Activi*):ti,ab,kw OR (Chronic Limitation of
Activi*):ti,ab,kw

#15 MeSH descriptor: [Functional Status] explode all trees

#16 (Functional Independence):ti,ab,kw OR (Functional Dependence):ti,ab,kw OR
(physical function):ti,ab,kw OR (disability):ti,ab,kw OR (outcome):ti,ab,kw

#17 (#1 OR #2 OR #3 OR #4) AND (#5 OR #6) AND (#7 OR #8 OR #9 OR #10
OR #11 OR #12 OR #13 OR #14 OR #15 OR #16)



CNKI

(TI=(EFTR+EFTEEFNRT) ORAB=(EFTFRVEFAE+EFNK
Z")) AND (TI=("Hr XU+ B I -+ B 4+ B [ & B S+ 22 -+ Bx R ') OR AB=("R
XU+ B L I+ B 4+ i [ B = S+ 2R R+ BN R M) ) AND (TI=('FFERE RS+ F IR IH
BE+ TR M+ 4 SE B2+ QOL+ SR I RE+ iE BN RE J1+ T RE R &'+ ADL' 4 58
BEHTHREIRASY BIE+HRE+HEE S OR AB=(EFHERS + FRINEE + 4 FRE
'HQOL'+' BRI e+ BB RE J1+ IIRE R &'+ ADL'+ & JERE 1+ IhRER '+ B IE+
RIEFER)

CBM

1 "EFAR"[FAMAE]OR "EFKS" OR"EFIFE"OR"EFIR"

2 "ZEAR[ARAIAH ] OR "FE " OR "HRINMEANZE " OR "H M ANZE " OR
"PESE "

3 "HEER[AMBLY ] OR "HHEER" OR "HHEEME" OR "E£5ERE"[F
HIAA ] OR "4 5ERE" OR "QOL" OR "HEL FEESN" [ M B’] OR
"ADL" OR "INREMR & "[A N3 ] OR "ThEER E" OR "THEERZAS [ HINA 4
F&] OR "IHEEIRZS" OR "SAINEE" OR "FRIK" [N ] OR "57%&" OR "4 )5
"N RR] OR "&E /"

4 1AND2AND 3



Figure S1. Sensitivity analyses of the effect of malnutrition on poor outcome in
patients with stroke
Meta-analysis estimates, given named study is omitted
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Figure S2. Subgroup analysis of the impact of malnutrition identified by screening or
assessment on poor functional outcomes in patients with stroke.

%

tools and Name (year) OR (95% CI) Weight
Nutritional screening
B. L. Zhu (2022) — 213 (1.38, 3.28) 12.73
T. Liu (2022) S 2.43 (1.52, 3.89) 11.80
G. Zhang (2022) -a-} 170 (1.19, 2.41) 14.92
M. Nozoe (2021) T—— 2.50 (0.89, 7.06) 414
T. Akimoto (2021) —— 245 (1.58,3.79) 12.61
M. K_Kang (2020} -~ 1.59 (1.24, 2.05) 1795
M. Zhang (2020) -E—o— 3.87 (1.85, 8.07) 5.95
W. Xiang (2020) - 215 (1.37,3.37) 12.29
K. Tsutsumiuchi (2020) | —————— 1500 (3.57.6305) 236
H. Naito (2018) —_ 415 (1.52, 11.67) 425
subgroup, DL (I° = 51.2%, p = 0.030) <> 2.29 (1.81, 2.89) 100.00
Nutritional assessment
T. Liu (2022) — 2.59 (1.69, 3.99) 31.92
M. Zhang (2020) —5—0— 3.07 (1.69, 4.45) 2513
F. Aliasghari (2018) T 1.60 (0.88, 2.91) 16.47
J. D. Pandian (2011) — 1.99 (1.20,3.31) 2288
J. P. Davis (2004) ——IQ— 2.40 (0.70, 9.00) 361
Subgroup, DL {I” = 0.0%, p = 0.498) <) 2.34 (1.84, 2.99) 100.00
Heterogeneity between groups: p = 0.884
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Figure S3. Subgroup analysis of the impact of malnutrition identified by screening or

assessment on FIM points in patients with stroke.

Tools and Mame (year)

Nutritional assessment

K. Sato (2022)

S. Nishioka (2020)

A. Shimizu (2019)

Subgroup, DL (I° = 78.3%, p = 0.010)

Nutritional screening

T. Kamimoto (2022)

S. Nishioka (2020)

Subgroup, DL (IE =96.3%, p=0.000)

Heterogeneity between groups: p = 0.941

Mean difference (MD)
(95% CI)

-22.80 (-31.44, -14.16)
-29.43 (-37.13, -21.74)
-12.17 (-20.29, -4.05)

-21.52 (-31.62, -11.42)

-4.52 (-16.64, 7.60)
-40.51 (-46.78, -34.23)
-22.90 (-58.16, 12.36)

%
Weight

3247
34.14
3338
100.00

48.92
51.08
100.00

-50

50

Figure S4. Subgroup analysis of the impact of malnutrition identified by each tool on
FIM points in patients with stroke.

Tools and Name {year)

GLIM

K. Sato (2022)

A. Shimizu (2019)

Subgroup, DL(IZ =67.6%, p=0.079)

COUNT
T. Kamimoto (2022)
Subgroup, DL(I" =0.0%, p= )

ESPEN-DCM
S. Nishioka (2020)
Subgroup, DL (" = 0.0%, p =)

MNA-SF
S Nishioka (2020}
Subgroup, DL(I° = 0.0%, p=)

GNRI
S. Nishioka (2020)

Subgroup, DL(I" =0.0%, p=)

Heterogeneity between groups: p = 0.000

i

Mean difference (MD)
(95% CIy

-22.80 (-31.44, -14.16)
-12.17 (-20.29, -4.05)
-17.38 (-27.79, -6.97)

-4.52 (-16.64, 7.60)
452 (-16.64, 7.60)

-29.43 (-37.13,-21.74)
-29.43 (-37.13,-21.74)

-39.21 (-48.22, -30.21)
-39.21 (-48.22, -30.21)

-41.73 (-50 .48, -32.97)
-41.73 (-50 .48, -32.97)

%
Weight

4501
50.99
100.00

100.00
100.00

100.00
100.00

100.00
100.00

100.00
100.00

-50



Figure S5. Subgroup analysis of the impact of malnutrition identified by screening or
assessment on dysphagia in patients with stroke.

%

tools and Name (year) OR (95% CI) Weight
Nutritional assessment
S. Nishioka (2020) —— ; 1.34 (0.80, 2.23) 29.39
S. Nishioka (2020) —— 3.77 (2.43, 5.84) 31.20
A. Shimizu (2019) + 2.88 (1.50, 5.55) 25.76
J. Martineau (2005) : + 5.26 (1.46, 18.96) 13.65
Subgroup, DL (I2 =71.4%, p=0.015) <> 2.72 (1.50, 4.92) 100.00
Nutritional screening
S. Nishioka (2017) % 3.58 (1.14, 11.11) 100.00
Subgroup, DL (I2 =0.0%,p=.) <> 3.58 (1.15, 11.17) 100.00
Heterogeneity between groups: p = 0.674
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Figure S6. Subgroup analysis of the impact of malnutrition identified by each tool on
dysphagia in patients with stroke.

%

tools1 and Name (year) OR (95% CI) Weight
ESPEN-DCM
S. Nishioka (2020) —— 1.34 (0.80, 2.23) 49.16
1

S. Nishioka (2020) |—— 3.77 (2.43,5.84) 50.84
Subgroup, DL (I2 =89.0%, p = 0.003) -=® 2.27 (0.82, 6.25) 100.00
GLIM
A. Shimizu (2019) —_— 2.88 (1.50, 5.55) 100.00
Subgroup, DL (I2 =0.0%,p=.) <> 2.88 (1.50, 5.55) 100.00
GNRI
S. Nishioka (2017) _— 3.68(1.14, 11.11)  100.00
Subgroup, DL (I° = 0.0%, p=.) <::> 3.68 (1.15, 11.17)  100.00
PG-SGA
J. Martineau (2005) —4——— 5.26(1.486,18.96) 100.00
Subgroup, DL (F = 0.0%, p = ) ~— | 526(146,1896) 100.00
Heterogeneity between groups: p = 0.770
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Figure S7. Subgroup analysis of the impact of malnutrition identified by each tool on
poor functional outcomes in patients with stroke.

Y%

Tools and Name (vear) OR (95% CT) Weight
COUNT

B. L. Zhu (2022) —'b— 2.32(1.28.4.17) 14.97
G. Zhang (2022) L3 1.29 (1.13, 1.47) 25.37

" OJ( i T o oy

T. Akimoto (2021)

M. Zhang (2020}

W. Xiang (2020)

H. Naito (2018)

Subgroup, DL {I: =T72.1%, p=0.003)

2.44(1.31,3.58) 16.98
2.04 (1.30, 3.22) 18.18
2.14(1.11,3.18) 16.42
4.15 (1.52, 11.67) 8.07
2.04 (1.44, 2.88) 100.00

NRS2002
T. Liu (2022)
B. L. Zhu (2022)

2.43 (1.52, 3.89) 41.73
1.93 (1.02, 3.62) 29.87

M. Zhang (2020} 4.40 (228, 8.51) 28.40
Subgroup, DL (I = 40.8%, p = 0.185) 2,69 (1.74,4.15) 100.00
GNRI

G. Zhang (2022) 134 (1.17, 1.52) 41.02
M. Nozoe (2021) 1 2.50 (0.89, 7.06) 4.94

T. Akimoto (2021)

M. K. Kang (2020)

M. Zhang (2020)

Subgroup, DL (Ii =52.4%, p=0.078)

2.31(1.19, 4.48) 10.46
1.59 (1.24, 2.05) 3L
2.55(1.41,4.61) 12.47
167 (1.31,2.13) 100.00

SGA

T. Liu (2022)

1. D, Pandian (2011)

1. P. Davis (2004) -
Subgroup, DL (I' = 0.0%, p = 0.739)

2.59(1.69.3.99) 54.64
1.99(1.20, 3.31) 3917
2.40(0.70, 9.00) 6,18
2.32(1.69,3.19) 100.00

MUST
D. Fluck (2022)

M. Zhang (2020)

Subgroup, DL (I' = 0.0%, p = 0.472)

8.12(6.63,9.95) 88,33
10.10{5.78, 17.65) 11.67
8.33 (06.88, 10.08) 100.00

PNI
G. Zhang (2022)
W, Xiang (2020)

336(2.33, 4.84) T1.88
2.25(1.19,4.25) 28.12

Subgroup, DL {l-' =13.0%, p=0.284) 3.00(2.11,4.27) 100.00
MNA

F. Aliasghari (2018) L 1.60 {088, 2.91) 100.00
Subgroup, DL (T’ = 0.0%, p = ) - 1.60 (0.88, 2.91) 100.00
MNA-SF

K. Tsutsumiuchi (2020)
Subgroup, DL (T’ = 0.0%, p = .)

15.00(3.57, 63.05)  100.00
15.00(3.57, 63.04)  100.00

ESPEN-DCM
M. Zhang (2020)
Subgroup, DL (I’ = 0.0%, p = .)

3.05 (1.64, 5.65) 100.00
3.05 (1.64, 5.65) 100.00

Heterogeneity between groups: p = 0.000

015625 1 64




Figure S8: Funnel plot

Funnel plot with pseudo 95% confidence limits
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Table S1. Risk of bias assessment by ROBINS-I.

Study Bias due to Bias in Bias in Bias due to Bias due to Bias in Bias in Overall
confounding selection of measurement deviations missing data measurement  selection of
participants classification of  from intended of outcomes  the reported
into the study interventions interventions result
Zhu 2022 Moderate Low Low Moderate Moderate Low Moderate Moderate
Sato 2022 Moderate Moderate Low Moderate Moderate Low Moderate Moderate
Liu 2022 Moderate Serious Low Moderate Moderate Low Moderate Serious
Lee 2022 Moderate Moderate Low Moderate Serious Low Moderate Serious
2K§2n;|moto Serious Moderate Low Moderate Low Low Serious Serious
Fluck 2022 Moderate Low Low Moderate Low Low Moderate Moderate
Zhang 2022 Moderate Low Low Moderate Low Low Moderate Moderate
Nozoe Moderate Low Low Moderate Moderate Low Moderate Moderate
Akimoto 2021  Serious Moderate Low Moderate Moderate Low Serious Serious
Scrutinio 2020 Moderate Low Low Moderate Moderate Low Moderate Moderate
Nishioka 2020 Moderate Moderate Low Serious Serious Low Moderate Serious
Nishioka 2020  Serious Low Low Moderate Moderate Low Moderate Serious
Kokura 2020 Serious Moderate Low Moderate Moderate Low Moderate Serious
Irisawa 2020 Serious Low Low Moderate Low Low Moderate Serious
Kang 2020 Low Low Low Low Low Low Moderate Moderate
Zhang 2020 Moderate Low Low Moderate Moderate Low Moderate Moderate
Xiang Moderate Low Low Moderate Low Low Moderate Moderate
;’g;gsumluchl Moderate Moderate Low Moderate Moderate Low Moderate Moderate
Shimizu 2019  Moderate Low Low Moderate Moderate Low Moderate Moderate



Naito 2018 Serious
Aliasghari
2018
Nishioka 2017 Low
Kokura 2016 Moderate
Pandian 2011  Moderate
Martineau

2005

Davis 2004 Moderate

Moderate

Serious

Moderate
Serious

Low
Moderate
Low

Low

Low

Low
Low

Low
Low
Low

Low

Low

Moderate
Moderate

Moderate
Moderate
Moderate

Moderate

Moderate

Moderate
Low

Low
Moderate
Low

Moderate

Moderate

Low
Low

Low
Low
Low

Low

Low

Moderate
Moderate

Low
Moderate
Moderate

Serious

Moderate

Serious
Serious

Moderate
Moderate
Moderate

Serious

Moderate

Abbreviations: NRSIs, non-randomized studies of interventions (including cohort studies, case-control studies, etc.); ROBIN-I, risk of bias in

non-randomized studies of interventions.



