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Abstract: Objective To develop a prediction model for mild cognitive impairment (MCI) risk among the elderly, so as
to provide a tool for MCI early screening. Methods From July 2022 to September 2024, a multi—stage stratified ran-
dom cluster sampling method was used to recruit permanent residents aged =65 years from the Xinjiang Uygur Autono-
mous Region as study participants. Data on sociodemographic characteristics, nutritional status, body composition indices,
bone mineral density, and handgrip strength were collected through questionnaires and physical examinations. Sarcopenia
was defined based on appendicular skeletal muscle index and handgrip strength. MCI was assessed using the Mini—Men-
tal State Examination, with adjustments for educational level. Participants were randomly divided into a training set and

a validation set in a 7 : 3 ratio. LASSO regression and multivariable logistic regression models were employed to screen
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for predictors and construct an MCI risk prediction model. The predictive performance of the model was evaluated using
receiver operating characteristic (ROC) curve and decision curve analysis (DCA). Results A total of 1 641 participants
were surveyed, including 755 males (46.01%) and 886 females (53.99%). The majority of participants were aged 65-<
75 vyears, comprising 1 154 individuals (70.32%). MCI was detected in 517 participants, corresponding to a detection
rate of 31.51%. Results from LASSO regression and multivariate logistic regression analysis showed that residence (rural,
OR =2.323, 95% CI: 1.682-3.210), age (75 — <85 years, OR=1.405, 95% CI: 1.019-1.937; =85 years, OR =3.655,
95% CI:  1.696-7.875), educational level (primary school, OR=0.341, 95% CI: 0.247-0.472;
OR =0.255, 95% CI: 0.160-0.408; high school, OR=0.286, 95% CI: 0.154-0.531;
OR =0.120, 95% CI: 0.041-0.351), history of alcohol consumption (yes, OR =3.216, 95% CI: 2.164-4.779), risk of mal-
nutrition (yes, OR =1.464, 95% CI: 1.064-2.014), sarcopenia (yes, OR =3.197, 95% CI: 2.332-4.385), and waist—to—hip
ratio (abnormal, OR =1.540, 95% CI: 1.159-2.048) were identified as predictive factors for MCI among the elderly. In

junior high school,

bachelor's degree or above,

the training set, the area under the ROC curve, sensitivity, and specificity were 0.788, 0.719, and 0.712, respectively.
In the validation set, the corresponding values were 0.784, 0.913, and 0.542, respectively. DCA demonstrated that the
model provided a higher clinical net benefit for predicting MCI risk when the risk threshold probability ranged from

0.124 to 0.764. Conclusion The prediction model developed in this study demonstrates good discriminative ability and
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clinical utility, indicating its substantial value for predicting the MCI risk among the elderly.
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BEE ARG, B NN RE S tH A B 3
IR, A HOE R Y W Ml g W) TR K, TR
R BN T EBE 5 (mild cognitive impairment,
MCD) "o MCT 2245 AL B B AU 28 e T A
fF, A FEATSIREZ B . AT T R R S IE T X
R fn = MR AT AT R A S T IO )
ffEHE MCL B #2256 MRS A B R L. MCI A R
FEAEMIN 22 5, 24t s NI 2R | O BERR B FN AE 2
DRESF 2 R L m I 1 FrimdEE /R AR X R
ZRERIEIX, BATE MR & K5 0 e o B PR 55
R, BN MCI AT AR AR R 2R 5 A
M IXAFTEZE R B0 BT LB R4 /R IR IX =65 %
WAL G RO g, Mt MCL XU TR, Sy
MCI it AR 4t T A

1 XM&E5F*®

1.1 %

T 2022 4 7 H—2024 4£ 9 H, RHZHME 5
JZBENUEE R R 7 WA A BOR B 4k 5K AR X =65 %
WA R RGNS . IS 43 )2, R L X B AL
I R S5 T R A A, AR Hl DX B ML A EC A
SRR AT B RS iR 2 A s M
R VA AP BEALHR 6 AR TR IR 45 HLKE 9
A A, IKFERE DA RS HLA, BB BT
X (28 MR B ZEFEmEREEN. 9
AbrifE: (1) Fih=65 %5 (2) A4 Sm A==
6 ™MH; (3) BEIEHZCHL, WIECASEREE; (4) J0
1R B o AHIZE 0 3 B 98 e B} R 2 e B 51 & i A

(XJYKDXR20220725029)
1.2 7k
1.2.1 [ 4

1 Zeasd 8 — BRI B2 24 AR D TR 07 =0
SR, WERR: (1) #ha AN ER, JRE
Moo PERI. RS . SCIRRRREE . BRWRRAL . RGO
FHEAWCA . IR LR s 45, (2) AR, SR
Mz s R WA IEEER, 3t 7 N 5%H,
HR A 0~3 43, B4r 0~21 43, 1353=5 53N
AAREEAEIR . (3) MARREIR, R ZAEIAR % 7
PEARPIARAER , 3L 15 AN H, I “&” 5 /7
it 180 43, B4 0~15 41, 19458=5 4 WA
BBAEAR . (4) EFRRO, RAMAVEFRITE mR ™
WA EFRN, GfE AR E (3 4r) . R E AR
b (343). ke (240). WEshieds (2 40) . LHER)
(2 4y) FIgRTELL (2 4%) 6 A4 H, M4 0~14
g%, 1357 0~11 53 WA EFRA R
1.2.2  {RAS KA

KNS (DBA-210, KRR E
ST RTHEAF]D) MR PR B-s e 2. R L
FURE T 43 LE A AR AT HE s o R IR 75 1 8 A
(DBM-2000, 7 MR 4 5 =97 % 4 A BR B AR A Al )
W B2, SRR 4 (EH101, )R L
R AR AR MRS, S ChELUA
DRI RR M (2024 WD) ) P, BVETURCE s IAE AL
<7.0 kg/m*, <57 kg/m> MAFFENUEE D, Bk
12 11<28 kg, <18 kg AN T, HALE
WD AL 7 980 8] B A AE B AT WD E . S R



< 126 - B BE 2 202642 H 45 38 #4524

China Prev Med J, Feb. 2026, Vol. 38, No.2

(k2 BE 7 AL B BT i A E 12 W AR 9T & X SR
(2021) )", BEE T H<-2.5 WERHMIE, 2
MR TAEZHZL (WHO) AR FEbniE U, 55
PEIERE L6 <0.90 MIEH , >0.90 J 54 ; LtE<0.85
NIEH, >0.85 N5 HYERENTH 7 10%~20%
NIEH, >25% N5H; Ltk 15%~25% HIEH, >
30% M5
1.2.3 MCI Hlx&E

K I A ORISR A 5 6 PP TA N T BE
28 A PR R A Lol 35 I A B 2 A R4 TRTX THI [R) 2
VAL, IZ RS 30 NRH, R ER T 21
i EESL R EFERIMIA RGeS, Sy
0~30 73, Z M (RN E iy 2.0 Bl L K
R (2025 B ) Y, SEE SRR, SCH<I1T 4r.
/NS0 43 BT B LA <24 43T FlE R MCL,
1.2.4  MCI UK FRNAS ARG £ 55 46k

2 2% 0N AR R 0 I R B 5 g 4 Ay
Bl 5 2, LABA DR AR R I 25 78 40 Pk 5 06 UE T SE 4k
%7 2 3 B IF O G GORBERL 3 I 2R F
HEEE . W N ANAE B rh I L i g M MCT HAT #5i
fE R AU A 7, I I XU, T I ZRAE
B R SR /N2 WP 4 A 551 (least absolute
shrinkage and selection operator, LASSO) [A]IH 7% i
MR-, SR 10 738 SCRAIEAE SRR 22 N 1 B/ )y A
EAE AT bRE, SR O e h A T T A2 D R
logistic [l RYAH & 20 K 22, AR A I 2 5 A
UEAR B F . MCT XU 000 5] 2k (RIS 221 524k
FEAEFRFIE (receiver operating characteristic, ROC)
<k, HEIZ T (area under the curve, AUC)
WA X A3 BE, AUC {H>0.7 KRR X568 S 84F 5
KPR M2 70 B (decision curve analysis, DCA)
VAL A3 I o
1.3 S%itotr

KH SPSS 19.0 BAFGLTH o, KA R 4.4.2 4K
PR A AL o o P BORER FAR S icfliid , ZH 1)
BRI ) K. MCL 2 R e Hrk 2 &R
logistic [FIJAREAY . SR glmnet 433547 LASSO [8]14,
rms A4 2 B AL A, pROC {242 ] ROC 42,
rmda {3347 DCA. Ki3/KiE 0=0.05,

2 & R

2.1 R R4FE
PFAEZEN 1641 N, HpBEM 755 X, &
46.01%; et 886 A, 5 53.99%. JEAEZEMT 956

N, i 5826%., LA 65~<75 £ HTE, 1154 AL
70.32%. SCALFRBEDI/NVE T, 613 A 37.36%.
ISR LIS T, 1232 Ak 75.08%, MU 197
A, b 12.00%. FEETWALL<3 000 JTh ., 874
Nk 53.26%. AWAHS 192 A, 5 11.70%, AHHE
§1224 N, i 13.65%. Kitlh MCI 517 A, #iRh
31.51%. YIZREEF IR MY Fa At . Pl . AR .
SCARRBE | WSWRARSG . PR L REE A MOA L IR R
P ARSI . AR . EIRARKEE . AL
SE . CERGAME . R . RN E 4> ELRT MCT FRg,
ERTEIEE L (¥ P>0.05), W& 1.
2.2 MCI Fuml B F i ik

DIIZR4E MCL AR (0=75, 1=52), Kk 1
Jr A AZ w8 A LASSO [, R H 10 4728 X5k,
FERARIRZEN A=0.029 W IR ERAR, i e H e A
AR . SCARRREE . DRI L IS R . LDSER
TR 7 AT AT
2.3 MCI JFUaTRm AR A 2

¥ LASSO [l =it H 1) F P29 A 22 [T 2R o-
gistic ALY, FEARHE #5285 19 [ R BGHE— D4
YRR, R R, FBE ., . SO
JE RIS CEIRAN R . WL E R AT
A MCI B R 2, WLk 2. o4k B i irsy
B ROA £ Ry, T 45 PR BT 1 43 R T R A5
4y, AR FRIEAE A MCT KU S . DL 1,
2.4 MCI R A2 A 3h-4E

Yl 2k 45 A5G IF 4E B9 AUC {8 4 ) A 0.788
(95%CI: 0.761~0.815) FI 0.784 (95%CI: 0.744~
0.825), YIZRERHUE N 0.719, FpFE N 0.712; 5
WESE REE R 0913, ¥R R 0.542, RUIEAL
B IX e, ULIK 2A FIE 2B, DCA 453 &
7N, 24 MCL XU SE AR 0.124 ~0.764 B, {8
IZAE AL MCT AU A BE 85 AR A5 5 1m0 A IR 25
UL 2C A 2D,

3 i it

AR A =65 & ZEN 1 641 N, RHf S
K AR S A B LA MCL 517 A, K &R
31.51%, mTWEN IR (28.57%) FAZEFR ™,
PR R AR IR X AR MCT KU 4, 7R
PRI IINBR 12 1 DX A B A SRS A R 0 -5 e 7
TAE. SRH LASSO [IHFIZ N E logistic 7157 i
WEA L AR . SCIRRREE . R L E AR K
B WLGE R EE 7 AW N 5, Ffat— 20k gt



TR EE2E 20264E2 A% 38 452 China Prev Med J, Feb. 2026, Vol. 38, No.2 - 127 -
F 1 NGEMBUFETEAGRILIL [0 (%) ]
Table 1 Comparison of basic data between training set and validation set [n (%)]
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Table 2 Multivariable logistic regression analysis of factors affecting MCI among the elderly
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Figure 1 A nomogram predicting the MCI risk among the elderly
Z?T V\]%B:E’:ﬁiﬂf, 9I\Tﬁll‘$ﬁf%ﬁ4‘ﬂ}gﬁiﬁ, /%\E*uﬁj‘j‘_ ease: a systematic review and meta—analysis [J/OL] .Front Aging

PRBEARERL . THEZ PO T e M TS5

S E 30k

(1]

[2]

AR, N, RIRISC, &F . AR AT RERE R A K
MREDITE [J] . hESRHES, 2024, 27 (26): 3297-3303.
PEREZ PALMER N, TREJO ORTEGA B, JOSHI P.Cognitive im-
pairment in older adults: epidemiology, diagnosis, and treatment
[J] .Psychiatr Clin North Am, 2022, 45 (4): 639-661.

CHEN Y R, QIAN X L, ZHANG Y Y, et al.Prediction models

for conversion from mild cognitive impairment to Alzheimer's dis-

Neurosci, 2022,
fnagi.2022.840386.
WG, BREtE), #RT . AT RE AR g e i Hide s ()] .
FRPYEELE S IEST, 2025, 17 (4): 242-254.

FRETHME, ZEH 3, ZEWETF, 45 . W05t X AR bt i 5
TR A B DR 3R b7 S B AR R A g ()] . e AR R AR
A, 2022, 41 (1): 80-85.

SPITZER R L, KROENKE K, WILLIAMS J B W, et al. A brief

14 [2026 -01-26] . https://doi. org / 10.3389 /

measure for assessing generalized anxiety disorder: the GAD-7

[J] .Arch Intern Med, 2006, 166 (10): 1092-1097.



iRy B

[11]

[13]

202642 H5E 38 #4528 China Prev Med J, Feb. 2026, Vol. 38, No.2 - 129 -
A 1o Biof
0.8 0.8
e 0.6 N 0.6
=S
™ 0.4 ™ 0.4f
0.2 0.2
0 0 L4 i i . . i
0 0.2 0.4 0.6 0.8 1.0
1-FpS5 1
C 0301 D 0.30p
0.251 - TR Y 0.25¢ TR
— & — &
0.20r 0.20r
$E 0.151 $E 0.15F
= ; =
& 0.101 %  0.10r
0.0 ) 0.05 )
0 r i o | - )
-0.05% | " i ; ; i -0.05"- , i i \ . ]
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
I 1 M 3 ERELES

e BIACHUIZRIEROCHIZR, P BOBSAES: ROC IR, 16 COMINZRAE IR, D v gib s

B2 AN MCI KR TR 5
Figure 2 Validation of prediction model for the MCI risk among the elderly

SHEIKH J I, YESAVAGE J A.A knowledge assessment test for ge-
riatric psychiatry [J] . Hosp Community Psychiatry, 1985, 36
(11): 1160-1166.

RUBENSTEIN L Z, HARKER J O, SALVAA, et al.Screening for
undernutrition in geriatric practice: developing the short—form
mini—nutritional assessment (MNA-SF) [J] .J Gerontol A Biol
Sci Med Sci, 2001, 56 (6): 366-372.

TR PR e AR B oy, [ GO AR R I DR R~ B 5 0
GiAEBE RS ) . RIS EIZY P HE M (2024 J) [J] . e
PEAfgeaE, 2025, 105 (3): 181-203.

T FE el AR R 2o B 22 BT LA 1 BB AAE 12 W SR T & K
R G2y BRSO B B AME 2 W NG YT & IR
(2021) [J] . "PEFBUAZE, 2021, 27 (7): 937-944.
World Health Organization.Waist circumference and waist=hip ratio:
report of a WHO expert consultation [EB/OL] . [2026-01-26] .
https://www.WHO.int/publications/i/item/9789241501491.
FOLSTEIN M F, FOLSTEIN S E, MCHUGH P R. “Mini—mental
state” .A practical method for grading the cognitive state of patients
for the clinician [J] .J Psychiatr Res, 1975, 12 (3): 189-198.
e BR A 2 R O 2R IR R 2 A R AR
R 280 BT AR £ R AR (2025 ) [J] . AR 2E R,
2025, 105 (3): 204-218.

[14]

[20]

Kim B, 2025-11-11

IS, HEE, Tk, % 260 % ARAITIRERAS & 4 I
R B R T 1] . P EARES, 2023, 26 (21):
2581-2588.

EEHE, 7k, WPESS . i 65 2 KU EBAE NI
o 25 K mHE s E (1] . DAKREE, 2022, 36
(12): 30-35, 45.

Hig, s, RAEl, & R R R E R EA I RERE
HRsERR R T (1] . BipEE=%, 2024, 36 (4): 299-303.
A5k, UK, ARME, AF L WA R O A XA T
INHIIIREARCEDRSE (1] . hE S w2, 2024, 50
(4): 221-226.

WarHs, R8RS RE R A SRR SO SR T T
FEHERE ()] . PBEIISE, 2020, 34 (20): 3652-3655.

HU Y S, PENG W J, REN R J, et al.Sarcopenia and mild cogni-
tive impairment among elderly adults: the first longitudinal evi-
dence from CHARLS [J] .J Cachexia Sarcopenia Muscle, 2022,
13 (6): 2944-2952.

TEREL, ARBEUE, TRAER, 25 AR bR S X B AEAGA
RINBERRMF [J] . BAEEFS0E, 2021, 27 (1): 161-
163, 176.

EE B 2026-01-26 LA HE



