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Abstract

BACKGROUND

Malnutrition is one of the factors that affect the prognosis
and increase mortality in stroke patients with swallowing
disorders. Percutaneous endoscopic gastrostomy (PEG)
provides an important way to continuously improve the
nutritional status of these patients. However, the nutritional
status and risk factors of PEG patients after operation are
not completely clear.

AlM

To investigate the nutritional status after PEG in stroke
patients with swallowing disorders and to explore the
related influencing factors, in order to provide reference for
nutritional intervention in such patients.

METHODS

From June 2018 to June 2022, a total of 108 stroke patients
with swallowing disorders who underwent PEG and
completed 12-week follow-up at Beijing Rehabilitation
Hospital Affiliated to Capital Medical University were
included as the research subjects. According to the results of
Nutrition Risk Screening 2002 (NRS 2002), the patients were
divided into either a high nutritional risk group or a low
nutritional risk group. Random Forest machine learning
algorithm and Logistic regression method were used to
evaluate the influencing factors of nutritional status of
stroke patients with swallowing disorders after PEG, and a
nomogram prediction model was established. The accuracy
and efficiency of the nomogram model were evaluated by
receiver operating characteristic (ROC) curve, calibration
curve, and decision curve analyses.
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RESULTS

Among the 108 patients, there were 70 cases (64.8%) in
the low nutritional risk group and 38 (35.2%) in the high
nutritional risk group. Logistic regression results showed
that age = 60 years, poor family economic conditions,
and local/systemic infection were significantly positively
correlated with high nutritional risk (8 > 0, P < 0.05). Further
medical treatment, high serum albumin level, and body
mass index were negatively correlated with high nutritional
risk (8 <0, P > 0.05). The area under the ROC curve of the
developed nomogram was 0.819, and the calibration curve
fitted well.

CONCLUSION

The nomogram constructed based on variables including
age (= 60 vs < 60 years), family economic conditions (good
vs poor), further medical treatment (yes vs no), and infection
(yes vs no) can predict the nutritional risk of stroke patients
with dysphagia after PEG, which has appreciated guiding
significance for strengthening the nutritional management
of such patients.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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1) 2 K B A N E R TR B E I e
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TR MR B SR AR TN R, R B 7R KRS 7 212002 83
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(VB FRAS R RAE USRI

PINFRAE: (DFFE AT A B R AT I R 12 Wibs
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ViBARIE12 wki; @FER=18%; )Pt AEEAMET
6 mo. FFERARAEA: (1) FFA FAth AL 28 57 11 32 o0
Wk EE. ThEE R, R, Q)& I E L
. PERE S . B IhAERERS . WOMAE & 28 B Th e Rhs
Hy G)EEUREGE T PO 55, (A R 5L, KRR
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G385 — TEREAH K AR AR B L R T TPEGE &
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1.3.2 NRS 2002: FJFINRS 2002%f & & KT (R AT—K)
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lig
1.5 sl & @M L aean KA “rms” MREZ I
2 IR, 21 5233 TAE BRI it 26 (receiver operating
curve, ROC), X FAROCH £k T [ #(area under the curve,
AUC). FHE 4 Ak 3k #h 25 53 H7 (decision curve analysis,
DCA) Al 51| 2 B Tl A 2L i dERf 4, F BootstrapiZiidt
T BB BRI

Goit A0 FFISPSS 25. 0 W AFEATHdE A0, i
5 HRER ] Shapiro-Wilk s 38247 IR VERG 4G, THE 3
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TR oo, i RS 77 XK B 3 1) 1) 22 S A8 B )
Logistic[Al 373 4T i 1. LAP<0.05 82 A Gt = L.

2 BR

2.1 —fE A& A AR YINII108514T PE Gigi 25
77 R 5 15 58 3 v BB 581 . LS50, A RT S H AR
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FERGA T0BI (RS 77 KAL), =8 7= RS 38 (R e
FRNEGAL). ARG 12 wk, PRALPER]. A rp 28, R FE
MmiESES. MaEA. FAPEGEFRIFARIE H .
ot gk I LA LU, 72 R ottt 223 X (341P>0.05); P4
AEAERY . BRYLRAEE . iE A& AKTE. BMIf
B BB EER . KBRS, ER
BGiFE L (HP<0.05). WL

2.2 TPEGHF TAE HB 5 &5 & AR eeh 2 B &
Logistic® )2 5-47 LA 2 7 Gi it 22 L
FIEERS AR : <604 =0, =604 = 1), ILiE A 5 A R
SEMMEARN) BMIFEELRAE: SLMEARN) Bt
(BAH: & =0, = 1) B2t — DB T =
0, A = DFIRESTFMRE: Rif =0, 75 =1, %=
2y EAR S, LIS IR RS (B AU = 0, i WU = 1)
[R5 B 14T 22 [R 3 Logistic [ A 70 #r. 45 R 7R, FE#4(60
). MiEEEA. BMUEEL KAEDRE, KEast
AR (Z2) AT PE GHX 4 A 5 MR it S5 35 75 77 AU P Ak
SRR R 3R (51P<0.05), W22,

2.3 BHRRIEH FOREFHS > KHRFILIE2E
SJEE, ISP 10841 8 2 42 1073 1) LU I BE L 73 A )
i@ = TSHRIGIELE@ = 33). IANFERCETH<60%).
MiFAEE. BMIEE. BYE. B2t —Pmin
1B KEELUE KM, LIRS R REIRERT, 8RN
Ir IR 2% 1R RURG: PE F vy B 40 il 2 AR . RIEA T o
PR Bzt — BRI RGO, IIE A A A A
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BMIFE%L, 1A, ROCHIZIESE | R T dk
PE(AUC = 1000), I H 7R H T RCO/ZET s it Tl gé
77, VLB, HVR A FE R TN, RETIBLRL ) R etk
100%- FEFEN100%. FHPETME A100%, #EE
100%, .EI1C.

2.4 P\ K AR MEL A ARRIE MRIERFILES . S HIk
FlLogisticlal A0 HT 45 B, EFXH4ERY . FEELBF&AF. B
—IBIERIATEI . BAG B EE N N R I
KB TR T A2 . R B AR B N S —HE A
AR, BERTAS 30855, B B R T R A 2 RS
FEA R AR, 8 IR ROR AR AU B s, A
NEFEFZPEGA 5 H IS FRAN R AU S5 (1 1 56 bk
e, ERAR] S N E TR R A, M E TR R AR
[ ERAEE, DUIAH 2, WLER2A. F]FHBootstrapiZ 85 8 #l1F£2000
R, MBI EIHEAT T ERAIE, BB IC-index0.823. H
ROCHEZE 5% 28 I AUC = 0.819, A5 78455yt 1) 5% Ak Al
REFEIE 7 1 R64.8%K194.8% WL EI2B. T4 2k BoR V1l 2k
B0 AR T RS FE BT R, 18 AR T 5 Se o Wi 462
S5 RPN —80HE, PR 2 0T A2 ILIEI2C. A
Bt BeERE 203, TS ) T 5 HA 2. veah 2k
T R A R A A R A7 (135 3K 25 28 WL EI2DAIE.

3 11e
i 45 BB AT PEGHEAT I P9 8 9% L H A A 1 5 97 07 X
BEBSIREUE 275 9%, g 7 B A i I ANSE Sl
O BEAERF s R Y, AR T A B, PEGH BRI &S
SRR, BERVERIMER . AR RN RAER G RGO
SERIARY. PEGHAE— R LRy T B I Th e
FRGE ThRE, R B e SRR A= 5 i & g,
IbAh, PEGIEEREAT I B 77 1 B8 2 R 77 47K P4
LT HARE )7 2 B, PEGTE SGE v A £
A RS R TR R R 7 B — o
PEFA, A BE A3 B B FRIRIUIR 8 e RAE AR AT A 4
WU DR PR 2R 0 A A S B ATPEG A S B 97
JRSE RIS AIR 2R, 56 50 T R i A rp i B
BYEK

AHF LG R, 0. FIELTAIE RYesi
SR A I IR RS B ATPEGAR R 12 wkRAE s
F5 B AT RS R 7. AW TR (1)FERS s A48 I
AR R E AN RO R R 3, 5 T
ZERHL. SERGEOC IR M & Rt E, — B KR
W, ZHENHTETHLAEMNFER 5 2 20 H A
B i BEDR RS R IRP. REEREL,. LR
PEELEA TR T 58 TR 0 52 4 XU T 1 8
FEA R, QFFELTF AT s rpRfEK, T 5%
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xR 1 AE—RELERNLER

=] EEFXL4E(n = 70) EEANKLEN = 38) HyME PE

43 0.057 0.811
B 37(52.9) 21(55.3)

8 33(47.1) 17(44.7)

FH(2) 63.43+5.47 67.27 +6.39 3.133 0.003
<60% 29(41.4) 8(21.1) 4.540 0.033
>60% 41(58.6) 30(78.9)

ANZEPIRE 0.130 0.719
i fuaill 32(45.7) 16(42.1)

ANIE2E 38(54.3) 22(57.9)

ANZACSRIZE(mo) 0.227 0.633
>6 42(60.0) 21(55.3)
<5 28(40.0) 17(44.7)

MESEB(g/L) 64.66 +1.73 64.24+1.13 1.520 0.132

IMEBES(g/L) 35.38+1.36 29.46 +2.25 14.806 <0.001

MZIEB(g/L) 130.91+10.18 127.39 +13.62 1.396 0.168

BMI#E%(kg/m?) 21.78+0.94 19.14 +0.82 15.162 <0.001

RRPRE 5.229 0.022
= 12(17.1) 14(36.8)
7C 58(82.9) 24(63.2)

PEGEFMERFARIE 0.487 0.485
= 16(22.9) 11(28.9)
7C 54(77.1) 27(71.1)

PR IEHE 1.807 0.179
= 14(20.0) 12(31.6)
7c 56(80.0) 26(68.4)

BEH—EBIE) 5.703 0.017
= 33(47.1) 9(23.7)
7C 37(52.9) 29(76.3)

FRERTTFME 20.828 <0.001
BB 15(21.4) 4(10.5)
maE3 40(57.1) 9(23.7)
= 15(21.4) 25(39.5)

BMI: ATIEIEEY, PEG: NE FTERBSESAR.

FISCH R R i R AZ 8 B iR T3 B IR
SN 2 B IE L TR RE ST MR K™, 5 212
TR EEAY IR, RA RN C QKRG 428
FEMB LR SR /e B E I SR R R, KR4 E
SR RAF I, REERENE AR KIS R SRy Sy
PR, B IR T BRI A S S i PRt A B s, AT
EIRIERBAR SR Q)R AUFIPEGEAA —EFE
JE b A IR B 0 3 ST 8 T AT R IR, (ELATS
TCiFIE et o A ) K B PN SRR I IR R,
TR R A, PEAR AP, BE s 5 ik
THAE, AFIT BARE TR R R E TR AN R AL, &

AR HI 55 8 PR B ThRE, IR B g
B AIZE T 2620, T B T PEA . PRI, RGA
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PUEEFRA R EE WERAER, BT 1A B 1
EIRRESHILERF I IE. 30K, B4 N D3 K 3 s B
WYVIRIEFR K AR B B E IR0, K s
BRIVl & T, X SR BE L B 2 1 22 (1 8 T 1 3
HORGEA 258 BNk X By iR 55 B Oy S\gs 7
FBE MR 2 SCF DU S T i

AR RI, 52 TP R, IS EEA
KPR BMIFE GO I 25 4 R ST PEG
AR BERVEFRA RSB T RE: (DI T
B DR A ARG R RIS R 2 A, H
BEfRRGE, B E SRR R G, BB ER
JRURES  RGESE, RISz R N R i N B T
BEEACIV 1700 R 7 SRRV B B XU ™" ()37
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R 2 {JPEGIZPHBIREIREE EFNAVSEHEELogisticT)FIDHT
iy B SE Wald »* OR(95%Cl) PE
FH(L <605 9Z08)
>60% 0.752 0.207 13.210 2.122(1.414-3.184) <0.01
FELTFTFECIRBNZR)
ERES -0.065 0.049 1.764 0.937(0.851-1.031) 0.263
= 0.782 0.276 8.020 2.185(1.272-3.753) <0.01
BS K -1.291 0.362 12.718 0.275(0.135-0.559) <0.01
R 0.387 0.124 9.721 1.472(1.154-1.877) <0.01
MEBES -0.552 0.176 9.824 0.576(0.408-0.813) <0.01
BMI¥SEL -0.367 0.108 11.530 0.693(0.561-0.856) <0.01
BMI: (AFREIEE; PEG: RE TERBEESA.
A B
1.0 -
ES ° AUC = 1.000 //
0.8 #HBEMAUC = 1.000 e
/
RIELIHE o
0.6 1 y
™ s
0.4 1 s
IBEVEX e N /
/
/
/
e E o e |
//
BMI ° 0.0 L l/ T T T T T
1.0 08 06 04 02 00
T T T T T T "%‘%’Fﬁ
0 2 4 6 8 10
HEAKEIH
C
ERRAEEE | Ersless ISYN ¢
TR EF RN EE
T E XK EE
SEAB 20 13 33
FRIIE AR AT 20 13 33
B 100.00%
R 100.00%
TR 100%(AUC:1.000)
DOI: 10.11569/wcjd.v31.i21.904 Copyright ©The Author(s) 2023.
1 BENARMEVILESR. A: FENLSMON KON A BHUREHET; B: BENLAMIUROCHTLZE; C: WENIAMREL NG A4S . R A 5

P ROCHRZ: 105 TIERFIERRZE: AUC: ROCHRZE FIEFA.

K ML R F T B AR AT LS BRARAR (1) G 2
OB FRRDL, FEHIWTE TRA R E 2 WA AR, K
T K2 SRR, SRR B L, PR
IHRHT I RE SN RE Sy, X et 8w i R A AF,
L2 it 78 e i 1 SR 7 B B A B T e
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CEARBE N THRINRER RIIEEDHT

A w 0 20 40 o0 80 100 B
D ' : : : 1.0
11 -0.352 (0.648, 0.948)
Fy — )
< 60 08 n
e
FRRELST r T 4
RIERTRIE . " 06
£ AUC = 0.819
ESAH IR "B
i K 0.4 -
]
s A —————————
T
0.2 4
0 100 200 300
EFRR AN : . : . 0.0 4
0.1 03 s 08 T T T T T T
1.0 0.8 0.6 0.4 0.2 0.0
R
C T r T | T T 7 D
0.7 4 — Sl 2 1000 - o
-~ — ERRARE
Al
06 — o 2 800 - - RHETRARI
05 = B
4 = J
=04 T 600
5 S
0.3 #E 400
. 5 C__
0.2 - ST & 500 4 o=
/ — B — %ﬁ)
0.1~ - - mi 04
0.1 0.2 03 04 05 06 0.7 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
TR S Er =S 2 B (R

r T T T T T T 1
1:100 1:5 2:5 3:4 43 5:2 5:1 100:1
IR AR

DOI: 10.11569/wcjd.v31.i21.904 Copyright ©The Author(s) 2023.

B 2 IEETERER. A IERFILERER B: FIZEATRINIIR OCHIZE, AUC = 0.819, RRZES SRR 200,648, REE40.948; C:
FILRPEIRIRAERTZE; D: FILRIERID AL, B SRR i KB AR A— KRB0 ROC: SRE TIERFEMZ: AUC: ROCHIZE T

THIFR.

WS B R D, ML T SR AR Y, B s s
BE 77 B L Ih RN AT G 1) T B, i AR RN kD,
WLARIZET H L, IS 77 XU, R IABMIFEE T %
K. BWFFERIAY, BINAG R0 77 s A B T
FETH i A o I BMIFR SO U5 5 . SR A
JOLS6H i A5 £ A LI R K. BMIFR ST
W, HEBRAS KR 5emn, A ies 711, 2P s
TR

AT E OB LA ) T MPEGA 58 77
R Z ISR AL, s mib, AT by
B IR RS R TS ma . AL 5 ) BE O R T T
TR IR, i 3 E RGN R T
HERF, Al AR B DL AR AL T ks, T AT L)
I7 AR, AHAH A — & IR PR (1) AT 7T)E T8
HHC D [ BT 7T, AN B O B B — R
BT R AN R BT AR RIEAG R D, (R BR A 1 AIE
JEBIAMERL F ;. Q)AHI FEM N I REAC R /D, H A
RS IRFERRNILEE . HbALIC. ZFMMZ/K L)Y
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BEARPRRBEIN T, —EREEHISS 1 4R Aa e Tk
ARG PR IS FH BT 5t

4 g

25 L RIR, 24t I RS B AR =608 . KEE
SRR HAEBRPENEPEGAR )G B A REFA
KR O 5, M2 T E— BRI Mg AR
LB . BMIFE B R ) 583 R A= s 7 U PR =R
BAK. ZR TG, BB TR RS, R 458 A7)
TR TR TRALE.

= =5

ERETE

XF T 7 A E IR SCRF I 2 o 7 A [ 0 1 R R
Ui, 1T NBE T4 % B IEPEE R (percutaneous endoscopic
gastrostomy, PEG)#EAT 7 N & I SCRAEFEAIR R T TAS
TR, B ER AR R AN AR HR B S A ST A —
PR, 8 e 548 B3 18 TRl SR At B R A 5, R

He
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RARZR b 2 o A A IR B A (B 5 AT PEGAR 5 8 77 KU 4]
T, 0T R TR AR R K.

LY

HT T AP, PR A o PRI MR R 1 v,
MAPEGA 5 (8 5 77 WS K R AT AN A, 1T
INT SRR AN R TR RS, 38 I 1A i 2 o A A T
bk EHATPEGAR R EIRRDL, IHIHPEGA R 118
FEIBEIAZR, it — 0 B e i A rp AR AR MR B b S 2
TR ERESSE.

Zr At

FIRZARA I Logisticlal I 73 AT MR FAL &% 27 21370 A i
A rp o I R RS R B AT PEGR i (8 70 U IR 7 S
BUEHRY, B2 A A G B S IR T Hik i
TR AU

Eoalyy iyl

I FH & 7% R 7 252002 5 2 18 22 449 A\ FE1108 451 fivg 2% A £
FRWH RS FR B ATPEGA 5 12 wkIF)E 77 KUK, T — et
BHABAER . Logistic[HHHT. [T2RIVIEE . 7
IR B ST L TR B I E IR R R 3R, 2210
PR 27 2] S22 W 73 AU R 3R TR B R SR

AW FLE RFW, EW =602 . FELTFFAFZE. AE
JER 55 i A P AR IR S B ATPEG A JE 12 wkif e
FE N 535 IEAH SR (185>0, P<0.05); %% 1 i#t—F &
B mEIE A& AR AR EEE(body mass index,
BMI)-5 578 77 U 2482 67 AH G (3)8<0, P>0.05), %A
FIRE I BRI Rk KER TR &IE. £
TP RIATE L. BB I A & A RIBMIfE

. RIERTAN BBl SR, B
B MU E KT BMUSECEAA A
FARIETR 8 FPEGA R 2 7RI, IV B I8
R e 2

=

AT T UOEE LS S R R RMPEGA Ja & 7R IR
IR Z IR SN BB, AL WAL HrE IR
PSR IR MR, O B B R SCRFE BRI A S P 5
BT MR T AR O O R R B, B
INFIREARR D, TR, S B 18 77
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