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[{B=) B8 Orfife i 2 4aEmM AR E 2 15(15-item geriatric depression scale, GDS-15 VP43 H SCRR Morse BRI PEAR 18 6
(Morse fall scale, MFS) ¥ 43 | UC 2% 4 I HX 57 & 8 A0 (Pittsburgh sleep quality index, PSQI) ¥F 43 5 4 4k Il 41 2 1 (glycated
hemoglobin Alc, HbAlc) % 4E 2 BB IRIE (type 2 diabetes mellitus, T2DM )& I &5 11115 A 25 DA 0158 55 50 0048, I+ 78 XU 51
LRI, FriE (Rl BRI 37 BE Be 2024 4F 8 H 2025 4F 8 A 2 HY 88 B2 4E T2DM 4 I & ML B, AR A i
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The predictive value of GDS-15 score, MFS score, PSQI score and HbAlc
for cognitive decline in elderly patients with type 2 diabetes mellitus
complicated with hypertension

LI Mingyue, CHENG Han, XU Wenjian, ZHANG Xiaoli, WANG Xutao, CAO Pengke’

(Endocrinology Department; Geriatrics Department, Luohe Municipal Hospital, The Second Affiliated Hospital of
Luohe Medical College, Luohe 462300, Henan, China)

[ Abstract ] Objective To analyze the predictive value of 15-item geriatric depression scale (GDS-15)-simplified version, morse
falls assessment scale (MFS), Pittsburgh sleep quality index (PSQI) and hemoglobin Alc (HbAlc) on cognitive decline in elderly patients
with type 2 diabetes mellitus (T2DM) complicated with hypertension, and to construct a risk-line chart prediction model. Methods A
total of 88 elderly patients with T2DM complicated with hypertension who attended Luohe Municipal Hospital from August 2024 to
August 2025 were retrospectively selected. Based on the occurrence of cognitive impairment, they were divided into an impairment group
and a non-impairment group. Data collected for both groups included GDS-15 scores, MFS scores, and PSQI scores, and HbAlc levels.
Variables showing significant differences were incorporated into a Logistic regression model to investigate factors associated with
cognitive impairment in elderly patients with T2DM and hypertension. A risk prediction model was constructed to evaluate predictive
performance. Results Among 88 elderly patients with T2DM complicated with hypertension, 26 experienced cognitive impairment,
while 62 did not. The MFS score and PSQI score of the occurrence group were higher than those of the non occurrence group (both P<
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0.05), while the GDS-15 score and HbAlc level were lower than those of the non occurrence group (both P<<0.05). The results of logistic
regression analysis showed that high MFS score and high PSQI score were both risk factors for cognitive impairment in elderly patients
with T2DM complicated with hypertension (both P<<0.05), low GDS-15 score and low HbAlc level were both protective factors (both
P <0.05). The area under the curve (AUC) value of the risk prediction model for the line chart was 0.994, indicated high predictive value.
Conclusion GDS-15 score, MFS score, PSQI score, and HbAlc levels demonstrate predictive value for cognitive decline in elderly

patients with T2DM complicated with hypertension. These factors enable timely identification of high-risk individuals and the

development of corresponding intervention strategies.

[ Key words ] Type 2 diabetes mellitus complicated with hypertension; 15-item geriatric depression scale-simplified version;

Chinese version of Morse fall assessment scale; Pittsburgh sleep quality index; Hemoglobin Alc
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item geriatric depression scale, GDS—15) FF43 , H1 SChi
Morse #: 13] 77 fii & 3% (Morse fall assessment scale,
MFS) PF- 43, DC 2% #2 W B 5% 5 78 %X (Pittsburgh sleep
quality index, PSQL) ¥ 7r K& #% fb Il 20 & A
(hemoglobin Alc, HbAlc) X} #4F T2DM & I & il
SEE AR 55 1Y TN A4 {8, O 2 4F T2DM SR AR

55 1) L T B B AR
1 #AR5HE
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[ Ji e 16 BRI YT 13 7 B B 2024 4F- 8 H 222025 4
8 H ki 4 88 1] Z4F T2DM 4 JF & il R 3 . A
P : O £56 i 2 08 R B if 48 ) T2DM
2 WbRE ;@ 456 b I & i R B TG4 e )7 e I
FERIZWRIE ; @ =60 4 ;@ H ESINA8F5E,
AE % e A 50 BUAH OC 0] 4 5l it RIFAL o HEBR AR 1
O FAERE PPN s @ FAAENT ) D Redis , JEiE
HVRIE ) FEAEBE M RGN ;@ DR 2R A T
FEENAIBERS . 45 I IRbRAEAL 7 A A A
SR AE DL, PRI AR E N R AN (n=26)5
KEEM (n=62). PILLBFMN AFE JFE A E
$8% (body mass index, BMI) 25 L 28 ¢ Bl HL 35 22 51
TG iR L (¥ P>0.05) , BA AT k(£ 1), A0F
EIRIEURE ST FIVA 7 U (e e AR T I

x1 RMABREELHRBILR

[ (%) ]

415 0 % i (s, %) e (vxs, 4F) BMI (x#s, kg/m®)
KM (n=26) 15 (57.69) 11 (42.31) 71.28+5.76 4.28+1.16 22.08+3.10
KEAEH (n=62) 34 (54.84) 28 (45.16) 71.04+5.93 4.20+1.12 22.15+3.14
Xt 0.060 0.175 0.303 0.096
P 0.806 0.862 0.763 0.924
e BMI: (REFEEL
1.2 A& HOEH , <26 70 HINA 2 55 . bR & R B
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(1) IANHE S 1O o R ] Fried 5255 R A 5 £
(Fried frailty phenotype , FFP)"* 17 PFAl | 1% i K 40
AR > s = SRS AR E L B 598,23 4)
NS , <343 AINHNEH 5 2R b SCRRSE 4 Al
IR N HPE i B 3B (Montreal cognitive assessment,
MoCA)™ P4 iZ i RILTEF S A7) i
RE B H 1A H, BME 30458, 22647 Kk

Cronbach’s a Z%077 7127 0.911.0.932,

(2) GDS-151F4r. KM GDS-15 #& " i 171F
fli ZERILISASH, B0~ 1548, P i , 11
AORR LB 8, >80 WIEH , <87 WAL, %t
ZFE B Cronbach’s a 2% 0.909

(3) MFS ¥4 . % F MFS & "W HEAT R4S | 1%
RO H, B 12558, 14 5 B8] XU i
IEAH G o >45 43 0 & RUBS, 25 ~ 45 43 Sk v RURS:
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<2570 AR o %18 A Cronbach’s a RECH
0.860,

(4) PSQITESr. % PSQI &3 #EAT1PAL , 1%
T A I G o | R G () | B R A AE 7 S SR
H, 80 0~2147. WPordle, BEAR T M 2s . i
Z2 K Cronbach’s o 2507 0.882,

122 HbAlc#ll REBEIESBIRET 3 mlH
Jk i, 37 BP9 A A EDTA PLEERI R A H , Hailak
B2 A IMAEAS B S A B HL Ol AR A R T R)
FABRA ], BS . TDL-30B) , B & %% 3 000 r/min,
B0 10 min, il #5 MEAEA . 4 H S A3 BT
( B ICI A BRA AL RS : CA-431B) R FH i
S HTEE SR BRAGIN HR 2 HbA e /K o A 5 45 A i
RISV ERUER , LA 43 H (%) TR S 2528

1.3 WEIERR

(1) NS F e bR . FF 6 CEE AN
FEIPAY L 52 30 (2022) ) Ry 2 Wb . D A
R B 5 8 YR 8 A DI e iR Q) FFP R 0F
532341 33 MoCA 1t R 141 <26 41, HIZ i A A i
5o

(2) X Lo 20 4 370 H HbALe /K-, 0 B A7
255 IH  ITAL XS TS A SR FH A2 3 1A
HEHE (receiver operator characteristic, ROC) i £ PEMY
B FUI A AL, [R] B33 i 26 T TR (area under the
curve, AUC) o
14 SFitEFHE

ARHIF5E K IBM SPSS 27.0 48 3H 451 0t 47 % dis
AbE L THECEORL A (%) F 7R AT R s T R
z@ Shapiro—Wilk KU AT S 1IE S A0, UL B+ pr
E2E (s ) R LB LU BCR e K30 . P<<0.05 2%
SHGEE L TRk WA TR b 22 R A
LT RR B AN A Logistic [ IR RL, D) B4 %
AN 55 S RS 5, DL 22 S 000k 3 8 &, P=0.05
Ry 38 R AR B AR, 3 AT B R AR AR 55 1Y
MR HE R, F e UM e (odds ratio, OR) F195% '
{Z1X 8] (95% confidence interval ,95%CI) .

2 #R
2.1 KHEAFKRELELHFFP.MoCA FES5 L

88 1l i 4 1 26 1 (29.55% ) e A N HIZE 5T, A
R 5621 (70.45% ) R K HEINAIESS AR LA
R AEHE FFPIF I B & TR K A4 (P<0.05)

MoCA P43 i FH LT AR L 4H (P<0.05)(5£2)

R2 EHEBAMKELEHEFFP . MoCA FES LB (s, 5)
215 FFP MoCA

KAEH (n=26) 4.18+0.39 20.26+2.51
AEEH (n=62) 2.40+0.33 24.44+2.09
¢ 21.860 8.058
P <0.001 <0.001

. FFP: Fried EGRMEF,; MoCA: FERFAIRINFITEAL 3.

22 EETDMEHEMEEFANNEHBNER
E i)

A 20 MFS BF 43 1 PSQL IR/ 1 B 3 5 TR &
H 2 (3 P<0.05) , GDS—15 343 F1 HbAle /K F- 3 g
FRT AR LA () P<0.05)(F3).

®3 ZETDDMAHFBMEEFANRFHBERIN (v2s)

w5 GDS-15 MFS PSQI HbAlc
B (43) (53) (53) (%)
> H
Sl 7.48+1.99  41.56+5.51 16.17+2.44  7.28+1.19
(n=26)
4
ARAAL 11.24+2.53  28.28+5.69 11.59+£2.61  7.96+1.24
(n=62)
t 6.746 10.081 7.652 2.375
P <0.001 <0.001 <0.001 0.020

T T2DM: 2EDBESRSG; GDS-15: ZAEHMAREE 2 15; MFS: Morse
BREIEAG B 25 PSQI: VE2ZARAEIR R 45 40; HbAle: Wifkinzr
#H.

23 ZETXDMEHENEEHFINNZTENSE
2 Logistic [@ )3 47

AT Z2 1 &K Logistic [F1H 53 #T L IAFI 55 A&
AR AR (YY), P MFS PE43 \ PSQI P4y .GDS-15
P2 I HbATe ZKF- 0 F AR 3 (X1 ,X2,X3.X4) o *f
DL b4~ [ g g7 IR e W, O 22 1 ik T
(variance inflation factor, VIF) <5, 37~ JC B I H 28
P, AR AR AR A A Logistic [FI AR HAKH
R IRE LK 4,

x4 HETEBER

A i PSES Tk 1 15 1
Y TANJTE S 0=R%K%E, 1=K*E
X1 MFS TE4> S
X2 PSQIFESY SEE
X3 GDS-15 34y SCAE
X4 HbA le /K S

H: MFS: Morse B8] TEAf & 3 ; PSQL: VT 2% £ I IR 0t & 5 445
GDS-15: ZAFEMHE R 15; HbAlc: BHLIMLTE .

Z H % Logistic [ H /M1 25 5 H 0 , &5 MFS PF4>
(OR=1.595, 95%CI: 1.289 ~ 1.972, P=0.001) 1 {&
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PSQI ¥ 4 (OR=2.241, 95%CI: 1.548 ~3.245, P=
0.001) ¥4 J& &£ 4F T2DM 4 I 5 1L e 8 35 A& A A o
55 PG B8 2R 5 Ik GDS-15 153 (OR=0.481,95%ClI :

0.346 ~ 0.668, P=0.001) F1 fit HbAlc /K F (OR=
0.623,95%CI:0.414 ~0.938, P=0.023) Iy 2 H {# 3
HZE(ES),

x5 EBETDODMEHSMERENNFFHHNS EZE Logistic B A5 #7

5 B SE Wald ) P OR (95%CI)
GDS-151F4% -0.733 0.168 19.058 <0.001 0.481 (0.346 ~ 0.668)
MFS P43 0.467 0.108 18.524 <0.001 1.595 (1.289~1.972)
PSQIIT4 0.807 0.189 18.253 <0.001 2.241 (1.548 ~3.245)
HbAlc /K- -0.473 0.209 5.132 0.023 0.623 (0.414 ~0.938)

T T2DM: 2HUERMG; OR: LWIEIL; 95%CI: 95% EAZIX[H]; GDS-15: ZAEIMAREF 15; MFS: Morse BRETEAG 325 PSQI: VU2% 1R I

R Fe %, HbAlc: WHLIMLTE.

24 ZETDMAEHFESNEZFINNRBEHTIZ
T XL T ) A B 449 32 e 36 E

H T Z &K Logistic [ 9 73 B 44 £ 51 45 [ AU
FIOASLRY | [R5 i) ROC 1 2 30 iE AR Y T 2% g

0 10 20
L L N

30
L

PHAZ AR BT I &4F T2DM A 1 i3 I 6 B 3 &k AR A0
5 M AUC=0.994 (95%CI: 0.985 ~ 1.000)
(K1.2).
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B2 MERIEROC #h 4k
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FE T2DM & H 5 M JE B E A ENZ 5589 51 2 B XURE T 5 2Y
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AWFSE % BR, 88 i & 4F T2DM A - i LR H &
1,26 61 (29.55% ) KA INAIE S, iX — 25 3 0T BE S5 b
PRI 5 I 2 [ 552 e i 5 R e 22 D AR OC , R IR
FH IR 5 2 I B 4 0 2 N 5 A0 1 38R N, 45
WA EN T RE o ANBFIE IR KB, & A2 MEFS P43 il
PSQL P43 ¥ b 3 & T R kK A= 41, GDS-15 3 43 Fl
HbAle KPR EM TR AAEH ., ZHEK Logistic
A1 U9 43 B 245 5 s, ¥ MFS P43 F1 8 PSQI T3 2 i
R AR 55 G R 3R IR GDS-15 14 511K
HbAle K P22 HAR PR 2 o X106 IR 1 2 L 12k
18] KUK | B HIR 5 5 HbA e 7K SF 7] 3 2 4F T2DM
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HRAS /N5 h 8 B DA 55 R A R T iy, MR
[i) 2 Kt 2 358 TN R o 5555 P XU o B IR (1] o et
K FELAK N C S & F (C-reactive proten,
CRP) A1 1 41 i 4 2 (interleukin,, TL) 45 41 g X 7 7K
S BRI JBT S T 2 0 B S AT RR O i I A K AR
ARFIHRG P D) R A , 10 3 LI AR GG 25 B 0 T R
i S, FE TR BONIREZ 40t . B, B4 51
FE ST BB AT, VAL LR RAR L, 45 T AR
it s 2 (A2 i ATERSE) P BT fE , $ ik
V) B B S A 5 T s ) ST B F X A B 5, S R 4
A B B P 1R 5 K

PIARG 26t BE BUI 22 4F- T2DM & I = 1 5
INHUE 55 (1) R ARG B . B0 R AFAE AR 1% 46 1
FEE R DR R 55 ) KU S R HE Y 2 ~ 55
ARG 25 7] jE S BUR Z G S b HASHAPE T
Rl = O A b P RME R B AEM O B i
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L AT Wi/ G e R E V- WA N R E
o B AR AU o R B, SRR IRV 5 2 AT R A A R
55 WU S IEAHOC . B AR B LA i D RE ALY
Fr i BRI A TR & 3K, 5 R AR Bk
{8 = A 52 0 G 0T /5 0 g BB . X
FLA TS RIS A FARAL, HAF R T L B XU R
A T2DM AF: 5 £8 78 A R B (0 S 52 e PR 3R R
FRRHE S 0 A  r 1 AE8 5 TE  1  {t BJE ) R
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R ZR T AR TG A PR A 22 S ik R, 1)
BH SR @ BALAT B AR, 4 S B AR
B 8 A AT IS i is Bl SR LA A% O ) R B A
A

HbAlc 2 Il 4038 F 502G HLES G rY ™4 , il
B AL AR R BE PR A I S AR . AR B SE R,
HbA Le 7K B0 A RR 8 T A D R0 3 55 1 XU B iy
Ji R A T2DM SR F AR N HbA 1e /KPS 255 1k
TR 40405 R LR AR D) RE R A, 3 BB 28 T A
ZA WUR BT 5 T e R e A | R A P 5
FAFI 552 BRI, B 3 N O3 R AR 4l A8 5 AN (W]
15 L1 1T A 385 19 HbA e K- [, 87 A~ PE AL b

PEHI AR AL S SR, G RN, CRAIE RS H 8 IR )
FaE , R OB & 2E A f Al g b B AR 7R
L1 PR YER vt e (11 X G e L eSS S =< il
HbA Le 7K 5[] Bt T 56 i B 79042 AF 56 110 fi B 5 2, 4
o R AR R 59 SN RS 1 DL AIA S . A5
25 T A2 B 5 ROC #E R, & 04 45 R 1300 B 7 44
b BRI AR PR R i — 2R SE T A5 IR X AR
T2DM A I 5 1 He £8 3 A0 3 55 & A5G O 1 35 0 47y
1B, 7T Ayl PRI JoT 1 S o

AW FAFAE— 5 S B - FEAC /N, P RE S804
S B fy ;s SRR AR 2 000 [ FRIPAL R 55 &
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FIBPATE ZIGIRTEAR, I KA B 1 S 4
SR M

2 I, GDS-15 P43 . MFS 343 . PSQI ¥4 5
HbA Le 7K X E 4 T2DM A I 5 10 28 35 A 0 52 55
14 R ELAT — 2 T A, AR 4 DA PR 2T R A i
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