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patients with Alzheimer’s disease in China
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Abstract: Objective To systematically analyze the incidence of nutritional risk in patients with Alzheimer’s disease. Meth-
ods Chinese database (WIP, National Knowledge Infrastructure, Wan fang database, Sino Med) and English database
(Cochrane library, PubMed, Embase, Web of Science) were searched, and the related studies on the influencing factors of
malnutrition in patients with Alzheimer’s disease were collected. After screening and evaluating the literatures according to
the criteria, Statal6.0 and Revman5.4 were used to analyze the prevalence of nutritional risk of Alzheimer’s disease and its
influencing factors by meta—analysis. Results A total of 25 articles were included, the number of patients with Alzheimer’s
disease was 3 372, and the number of patients with nutritional risk was 2 038, involving 12 influencing factors. Meta—analysis
showed that the prevalence rate of nutritional risk of AD was 62.5% (95%CI: 56.1%—68.9%). Marital status (OR=0.5, 95%CI:
0.34-0.73), course of disease (MD=0.36, 95%CI: 0.05-0.66) and swallowing function (OR=4.86, 95%CI: 1.74-13.61) were
the influencing factors of nutritional risk of AD. Albumin (MD=-7.50, 95%CI: -9.25 to -5.75), cholesterol (MD=-0.87, 95%
CI: -1.31 to —0.43), and hemoglobin (MD=-2.71, 95%CI: -3.96 to —1.46) were negatively correlated with nutritional risk in
Chinese patients with Alzheimer’s disease. Conclusion The prevalence rate of nutritional risk in Chinese patients with
Alzheimer’s disease is high and is related to marital status, course of disease, albumin, cholesterol, hemoglobin and swallow-
ing function. Clinical attention should be paid to related factors and early identification and intervention to reduce the occur-
rence of nutritional risk and the impact of nutritional risk on the progression of Alzheimer’s disease.

Keywords: Alzheimer’s disease; Dementia; Nutritional risk; Influencing factors; Meta—analysis

BAl R IR (Alzheimer disease , AD)J&—Fl 5 K
RAGH P RGR T T , AR R, B AR R
P R FNAE T 23 ARl a1, L JHE i 6 B 25 A 0% B4 34

YEE I Av : HERE(2000— ) , Lo AR, 30 WFSE D7 1) P B g
BIS1EE X ZFE P, E-mail : Liusurong2004@163.com

Tk, i Tz ARG PAT ARSI RAE fe
ThAD SRR SR AR CHE 22 F7 i R S T HE A
AD I PRAFAE BR AR BERT AT A 05 5, I 58 57
ARAESHP, AD FEIFIETIK T ik CAl XZE4i %
B DIREZEL, L AD JEE H BLIRSE DI RER



- 1604 -

AR P27 2024 4557 51 4255 9 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 9

O EIY] AD SERFE R REUINEE, SR AT o B N e
TG IRIE AR 2 WA 1 R U AR 25t A
TR AEAT— AN B, X LE R B 2 fil AD f835 B
BRI B TR AD (52 BT 2B IR 2 LA L
S, RN IS E R E R S 2T, AR
HEFRN AR N E, P E IR T HUR T
AD FBE AR T SE GO PR 1 SCBER E . FAT
WFFEER h TE FRROL SO IR T T AD 9520, Jf:
To AD EFRROL B R 9 RGN, 2 HiA IR
Fe[E AD (5 5 IR MU R R BUIR S AD 835 2L
RN ER, R meta 73Hr1HE T E AD
BB TR IR A LA B A 3R, Dol 8 S AU 4
Az LI o it BRE 2 1 A ) R 75 5K 1

1 ME5F%

11 URAANGHRIFE WARRE: (1) BFFREE
B KW B AN IE ST s (2)BIFFE XS 4 AD S
(3)ZERAEAR OB E FRPF A (MNA) I < 23.5 73 Al
BN E SR RN (MNA-SF) < 11 43 78 37 XU 07 A
F(NRS2002)=3 73 IATTEEFRA RIS o HEBRARIE -
(DRI S5 A5 3R ; (2)AFH S 300k
(3) TCI AU AR ST 5 (4) SCHRBT R AN 5%
1.2 Lkt d KRR, JIW L 707 AR
SinoMed ,PubMed ,Cochrane library .Embase .\Web  of
Science [ /ANTF R R AD B E A B XU & A 5
M PRI 2R A9 H ke SOSCHR, KR I B A & 2023 4F 7
J, B DN A dRA S S AT SRS 3R SO R
i) B R SRR RAE VB TR R VB FRIROL VB TR R
M PRIZR S KR I 3R SR & R]: alzheimer’s
disease, AD,senile dementia,nutritional status,nutri—
tional risk , malnutrition , nutrition disorder*®
1.3 Xkt R AP RS
HEAT SR L S HUPEREITAZ AT, B 43 B i 5 5 i
B R e R E A, a4 31 5 1Y SRR T
)it

A 5% B £ PROSPERO “F &M, EMHS R
CRD42024501515,
1.4 XHBERH BB S P SCHR BT
i, T NOS SR IR AT, <5 53 Ik
JtR SCHR > 7 73 by v A i SOk R T 5 R
5 [ T AR DR o 2 A WA 4 BT s P T
HALFE 11 DPEMTEAR, AT N R B NERET,
>8 4N B L <4 43 AR BT SOk
15 %t F 54 fliH Stata 16.0 XFE 37K K A
RFTE I, RevMan5.4 %75 35 XU 520w [ 2 o
Froefr, IWRIHRTOR MD B 95%CIL 55

KL OR B S 95%CI. R P K504 T S o bEAG 45
A P=0.1,P<50% W 5 BTt/ , 12645 1 2 2500 A Al
B RN 5 A S S AR, 19 4 e ML A oy A 7Y
HEA T HUBAE S A SO AT - 383 Egger KRS0 TAN AT
Jo ke , K5 K i «=0.01.

2 & R

21 L#HEFR HERIOCIK 2385 K, Kb
PubMed ,Cochrane Library .Embase .Web of Science , 4
0 R 775 B SinoMed 435 R 152,839
500.651.16.47.172 Fl 8 f&i , 3 bk = & SCHK I 3R A+
2 147 i , e e bm A5 40 ) 3)A9 SCHR 79 0, AR F1a 44
HEPRUE D B2 SO e A 25 5, i e A DL 1.

A RECEARE KB R (1=2 142): PubMed(n=152). Embase(7=500).
Web of Science(n=651). Cochrane Library(n=839);

R XHIBERGXAR(7=243): CNKI(7=47). VIP(7=16). WanFang

.

EREREREMR(1=2 147)

(n=172). SinoMed(n=8)

RRHBRIHR: FHE T

B
& iR (n=1468); JFFRE®LK (n=547);

ZREERHIA (17=53)

MIEEREIR (n=79)

FEEURSIBRR: A REIBEERR

(1=1) . FREHNFA (1=49) . IE <—L

e BEERAXHR (7-25)

SUREBFNELBAN

1 SCHRIR e

Figure 1 Literature screening process

2.2 WMAXBKReG ARSI R R FIRN ARHTRAA
[ 25 Jai SCHR , BB REWT TR 9T 24 % BABUBIESE 1 4
AD FBHEIEA 3 372 ], B 37 AR KRR 2 038
525 & SCikep, PR 18 RS RTR TR . A
SCHRAFEAFEIE DL ER 1,

2.3 FHAD BHBHRRRBRNE BB FE meta 2
XN A SCHR 1) SR R T meta 208, A9 AOAIFSE 53
T PR i (P=94.1%, P<<0.001), 5% FHBEAIL % 7 45 75 1
1T meta 73007, WoREIFIE AD B E IR R R
M 62.5%(95%CI:56.1% ~ 68.9%), WLIK 2. i & —
S 0 7 35 A T B 0 BT J5 5 O RO R R 61.2%
~63.5%, 5 BB REE . RIS HLIX E 1T A
O3HT, RIRACTT BT AD HRE 3R KUK HR R A3 )
H 61.8% (95% CI:52.3% ~71.3% ).62.9% (95% CI:
54.5% ~71.4%); FeMEPEAL T HAEAT WL 5007, (4
NRS2002 5 77 KU 9 258 5 {fi 1] MNA \MNA-SF il
15 B R4 5k 60.8% (95% CI:45.5% ~76.1%)).
63.5%(95%C1:49.3% ~ 77.8%).63.2% (95%CI:54.4%
~72.0%) ; ¥ SEAFERVEIHA T A 5347, AD B s
2 RS T R 62.9%(95%C1:55.8% ~ 70.1%), 4t



BRTIRS R~ 2024 4F55 51 555 9 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 9 - 1605 -

X AD R E B IR G RN 59.9%(95%C1:47.9%  FW/RATEAE K Flmfay(P= 0.217>0.01), i) 45
~71.9%), W3 2. KH Egger Krl W& T, 45 WoREIE/MGEAFR, LA 3,

R IIASCIREEARHIE

Table 1 Basic characteristics of the included literatures

e oA
2 A MBS W IS ) ;jﬁ[‘/) PEA T Sl % 4>
fEfEIH 20169 LR 1 120 66.75 +3.25 55.83 — OB 5
FFFE 20237 st 1 247 67.88 + 8.04 48.18 A D2B® 8
ZEIKIE 20211 P 1 79 7839 £2.71 73.42 A ©10 5
2 FAHfF 2005 Il 1 60 77.77 + 8.64 66.67 B DO 6
FARYL 2016 221l 1 102 72.86 +0.72 56.86 B o0 6
52T 2016 Kb 1 206 70.15 +4.22 89.80 B ©6) 5
faf 7 2023 i 1 120 73.12+7.10 42.50 C DOR@D@IW 8
FRIEIH 20191 Jest 1 339 — 44.50 A OO 5
B 20101 vl 1 156 75.00 + 8.00 63.50 A OOWOO 5
RIBZAS 2016 HM 1 83 7423 +3.72 48.19 B ®® 8
HFE 20231 FRH 1 120 76.16 + 1.85 51.67 B DO® 9
FHE 201717 Eml 1 124 7842 +2.69 64.52 B QOO 5
4 2017 L 1 90 — 68.89 B Q@O0 6
Mk 20151 T 1 138 76.10 +7.80 39.13 B — 6
WoelE 20202 b i 1 30 74.98 +3.12 60.00 B OP) 5
1 JXUKE 202120 il 1 510 77.79 +7.65 66.27 B DRBDEG® 8
#2016 (EPS 1 126 69.45 +5.48 62.69 B — 6
B 20202 5 1 150 71.27 +9.88 60.00 A DRB@EE®OOO) 7
254 20194 P 1 80 80.11 = 8.14 60.00 B D@10 6
Lin2017% Bis 2 70 86.10 = 4.00 62.90 B — 7
FRRE 20177 PR 1 80 78.56 +2.89 83.75 C — 6
VL3I 20157 H N 1 123 68.9 = 4.80 52.90 C — 8
& 20182 IS 1 118 70.2 +9.30 64.40 G — 7
FILH 20181 At 1 60 76.61 +8.36 81.67 B — 7
HBEEFT 20197 e 1 41 — 92.68 A — 6

WS 1= BEWTIRIFSE , 2= BABUAIFSE ; PEAG T B A=MNA,B=MNA-SF,C=NRS2002; 51 [H 2 OAFHY , @1k, @Z #EFR, @ H 7 4: 7%
FIHERE 1 (ADL), O IR I GE , O RS FRASMMSE), D2l , @i, @& 1, IR REEE, O 2L, Q REA, O B g — R ARt .

F2 BRRITA I HrEE R
Table 2 Analysis results of prevalence in subgroups

e

A4l i %) BOWRE BR.95%C) P RS
HF5E b IX 0.861
|y 1068 10.13.16-18.22.26 92.9 Fifi AL 61.8(52.3 ~71.3) <0.001
9 1510 1112, 1415, 19-21, 23-2] 94.2 FififIL 62.9(54.5 ~ 71.4) <0.001
WA T A 0.959
MNA 67 13-14.23.30 95.8 Fiti L 63.5(49.3 ~ 77.8) <0.001
MNA-SF 131011 15-19.21-22.24-25) 94.0 Fifi AL 63.2(54.4 ~ 72.0) <0.001
NRS2002 5012.20.26-25) 92.2 Fiti L 60.8(45.5 ~ 76.1) <0.001
NHERR 0.941
[ B 2167 10-1417-30] 94.8 FifiIL 62.9(55.8 ~ 70.1) <0.001
FEIX 4015161 81.7 FifiAIL 59.9(47.9 ~71.9) 0.001

2.4 BHRRIH 0 EF 6 meta AT WASCHIREL  BOWAERIM RN AR (4528 ipAy RSO BEATRUE AT
i3 R BRI R IEAT meta 00T, SURER SRRBIBRAE R S EWIIRESN , HAb R A R i —
s e FE IR MLLEE ATHINRERES B BRI A R ERRE , WA 4.0 xR
RA G 25 (P<0.05), W3 30 il OB BRI R N R o — il i R SR AT ST



- 1606 - BTG BE 24 2024 4E55 51 555 9 W] Modern Preventive Medicine, 2024, Vol. 51, NO. 9
Effect % Funnel plot with pseudo 95% confidence limits
study (95%C1) Weight =i AN
/ \

1R13182016 - 0.558 (0.469,0.647)  4.01 // \\
E£F%2023 - 0.482 (0.419, 0.544) 4.18 i o3
ZEK5E2021 '+~ 0734(0.637,0.832)  3.95 -l i S
=F182005 —— 0.667 (0.547,0.786)  3.78 S / \
E4%2016 — 0.569 (0.473,0.665)  3.96 o S/ \
18412016 | # 0898(0.857,0939) 427 2 / e 5\\
@52023 - 0.425 (0.337,0513)  4.02 @ iz % \
¥EF12019 | % 0927(0.847,1.007)  4.08 al. J . . o\
3KBEIB2019 = ! 0.445 (0.393, 0.498) 4.22 S / % oo b . \
WHEFF2010 - 0.635 (0.559,0.710)  4.10 // o ol \\
BIBEA2016 - 0.482(0.374,0.589)  3.88 y o \
=H2023 - 0.517 (0.427,0.606)  4.01 / N
F582017 - 0.645 (0.561,0.729)  4.05 ol / _ N
E%2017 - 0.689 (0.593,0.785)  3.97 =5 05 1 15
%2015 - 0.391 (0.310,0.473)  4.06 .
HERIE2022 — 0.600 (0.425, 0.775) 3.28
HR#§2021 - 0.663 (0.622,0.704)  4.27 B 3 TE AD BRFEE IR R} &
12016 -+ 0.627 (0.543,0.711)  4.04
B2i82020 - 0.600 (0.522,0.678)  4.08 Figure 3 Funnel plot of nutritional risk prevalence in Chinese AD
212019 —— 0.600 (0.493,0.707)  3.88 .
Lin2017 - 0.629 (0.515,0.742)  3.83 patients
KR AF2017 | % 0.837(0.757,0.918) 4.07
STE482015 - 0.528 (0.440,0.617)  4.02 L — 4 e Ey
FRE2018 - 0.644 ;0.558, ovaoi 4.03 ﬁi@’@ﬁ” tr s %%E/T\‘ 17y @ﬂ:ﬁg’fﬂﬂﬁg i ﬁi%ﬁ e
E1#152018 | & 0817(0.719,0915)  3.95 - sh Y A B
Overall, DL (12 = 94.1%, p = 0.000) > 0.625 (0.561,0.689) 100.00 JtE AR > HEBR 5 5k F%{EE (P=0.1 3’12=50%)[MD=

A 0 i 0.14(-0.03 ~ 0.32),P=0.110]; 3 AF B HF TR M L1

B2 R AD BHEEFRKE LT meta TR
Figure 2 Forest plot of meta—analysis of nutritional risk

prevalence in Chinese AD patients

R3 AD BEEFN

A
WY

%) S B PR R, HERR J5 7 o P A (P=0.18,°=37%)
[MD=-2.97(=3.44 ~ =2.51),P<0.001]; {513 il Z S A
FEARA T BE MY SR IR, HEBR 5 5 5T B AIK
(P=0.14,P=48%)[OR=2.66(1.62 ~ 4.35),P<<0.001],

i K2 meta 43 H745 5

Table 3 Results of meta—analysis of factors affecting nutritional risk in AD patients
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ADL 4 543 99 <0.001 — 3.30(-13.54 ~20.13)  0.38 0.700
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