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[#=] BB %312 B FRIK (type 2 diabetes mellitus, T2DM ) {3 [5¢ 55 35 B MR 57 & | 1fil 425 5514 (glycemic variability , GV)
5 i SR 56 R AT B HIKCE g R R . Ak BTG A 2025 4 12 A F 2026 4F 5 F B3R R R4 5 [
JE 5 B W3R 119 80 1] T2DM 43 B £ 4, 2R FH T %% 48 I IR 5 12 45 2 ( Pittsburgh sleep quality index , PSQD) P-4 HE AR B =, J 442 ah &
I W5 22 45 (continuous glucose monitoring system, CGMS) o LL PSQT &.53>8 43~ AL B Rl 43 hy I IR s fick 2 5 e IR S 4740, Lo
WA 2H BE R OB B Bl A MBS 48 A7 ; 2R FH Pearson AH G 73BT A1 22 S04 100 U9 43 A B R 2 0 5 AUWREF2 T 8 A 10 4 G P Bz R 2%
GEER LAG A MR R AT R 33 401 (41.25% ) , H: PSQI 0 My (12.8+2.7) 4% 5 BENR K420 47 19 (58.75% ) , PSQI i3 Ky (3.9+1.6)
S, WAL PSQI R A3 22 A GeiT 23 L (P<0.001) o 5 M AR K47 20 AH Lb |, B AR 8 A5 2H B8 4k 10 21 25 14 (glycated hemoglobin Alc,
HbAle) . Il K78 55 2 % (coefficient of variation, CV) 5 5 (3 P<<0.01) , H 4575 Bl N B} [E] (time in range, TIR) % (P<0.01) .
Pearson #l & 43T 7%, PSQL &40 5 HbAle (CV ¥ 2 IE M 26 (3 P<0.01) , 5 TIR & A5 (P<0.01) . ZI6EIH BT R,
HbA1c(8=0.35,P<0.01) .PSQI £.43(8=0.32, P<0.01) FEJEAMARIR A (B=0.21, P<0.05) J& 521 T2DM 4 B¢ J & CV [l a7
fER N . Z5i8  T2DM (3 P 5 3 R i 5 2 26 ey, LRI J5T 52 2 5% W GV RILINURE 428 i) 7T 0 7 AH DG R 2R
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Study on the correlation between sleep quality, glycemic variability and
glycemic control level in inpatients with type 2 diabetes mellitus

LI Xiaoyu, ZHANG Yu

(Department of General Medicine, The Second Affiliated Hospital of Bengbu Medical University, Bengbu 233000, Anhui, China)

[ Abstract] Objective To investigate the relationship between sleep quality, glycemic variability (GV) and glycemic control
level in inpatients with type 2 diabetes mellitus (T2DM), and to analyze the influencing factors of glycemic control levels. Methods A
total of 80 inpatients with T2DM admitted to the Second Affiliated Hospital of Bengbu Medical University from December 2025 to May
2026 were retrospectively included. The sleep quality was evaluated using the Pittsburgh sleep quality index (PSQI), and continuous
glucose monitoring system (CGMS) was also adopted. Based on a total PSQI score of>8 as the criterion, the subjects were divided into the
sleep disorder group and the good sleep group. The baseline data and dynamic glycemic indicators of the two groups were compared.
Moreover, the correlation between sleep parameters and glycemic control indicators and the influencing factors were analyzed by Pearson
correlation analysis and multiple linear regression analysis. Results A total of 33 patients (41.25%) with sleep disorders were detected,
and their total PSQI score was (12.8+2.7) points. In the good sleep group, 47 patients (58.75%) were detected, and their total PSQI score
was (3.9£1.6) points. The difference of total PSQI score between the two groups was statistically significant (P<<0.001). Compared with
the good sleep group, the glycated hemoglobin Alc (HbAlc) and coefficient of variation (CV) were higher in the sleep disorder group (all
P<0.01), and the time in range (TIR) was lower (P<<0.01). Pearson correlation analysis revealed that the total scores of PSQI were
positively correlated with HbAlc and CV (all P<<0.01), and negatively correlated with TIR (P<<0.01). The multiple regression analysis
showed that HbAlc (8 =0.35, P<<0.01), total PSQI score (8 =0.32, P<<0.01), anxiety/depression state (8 =0.21, P<<0.05) were
independent risk factors affecting CV in inpatients with T2DM. Conclusion The incidence of sleep disorders in inpatients with T2DM is
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high, and sleep quality is an independent factor affecting CV and glycemic control level.

[ Key words ] Type 2 diabetes mellitus; Sleep monitoring; Continuous glucose monitoring system; Glycemic variability; Correlation

2 FIBE PRI (type 2 diabetes mellitus, T2DM ) J&—
T A2 2 (A1 P AP 0 A 9 It A A 0 7 A
FE 2R JBUERAS IR [R] 50 Y IS ESCMH , JI0 2 4Rp  1a  A
() 1 8 Bl 7K SF- o Bl 2 il B W I R 4E (continuous
glucose monitoring system , CGMS) AJ 5 £% W5 Il T2DM
S MHEZK T, A Bl T AR 10085 35 317 150 55 IR 1
FERES S W s, R AR A | A R 5 e 45 2 ] 52 )
BT, A R AR ) 523 0 o R ) = AR, AR T
T2DM B A MRS o SRR AREAR L, T2DM
A8 B IR A A RIS J8 2 TR L o T e G o
5 RS AN A A L ) A AR BR Y R 2 ET
5% 4 b T AR B HIR 45 A 5Ok I 21 2 F (glycated
hemoglobin Alec, HbA 1c) 2{ 4% 5t 1 1 W 0 48 bR 09 F
W7 I SR, 1 COMS £ AAE T2DM AR i 0 v 4y iz
FABSER D o ABiE 58 R A Il P s 3, 3566 1 FH T
25 £ W A T i 45 %X (Pittsburgh sleep quality index,
PSQI) 5 COMS A, 73 T2DM 13 e 8 2 I MR okt -
1ML AR AR S5V (glycemic variability , GV ) 5 I8 4 il 7K
RO ER LU A I ARHS B AR S B N A BE PRI 255 5
TBIT T SRR HHRHE
1 #ZRERE
1.1 —iEER

[l JB 1 43 BT 2025 4F 12 H % 2026 47 5 H i =
PR 2255 I = B 2R R 2= RHIGA 19 T2DM £ B
BFAL 217, WITH B BeAEHERR 112491 : 1 BY/4T f/
Tl RE 5K S RUBE B 19 1), & I 7™ 510 B 0 e
T MR R B AR IR e T S 5 e A Y
46 5] , A7 A6 ™ TR 0 s\ N R A 14 481, K T
FEWE B B BRL 22 MR 24 55 1 0 B RIS/ il B 7K - 1Y)
2459 33 151 s HEBR A B Sk R A0 5 L Bl A rh R H A,
HRX A 28 R G0 A TR S YRR . WD S R A
105 B4 5 A9 AHEBRARAE , b 25 B R 58 1 72 h 4
T2 CGMS i I 5 PSQI MY Aili , B 44 2% U5/ % 5
19.8% , e 40 A 80 1] 58 LA FE I SE I B2 Y T2DM i
o WARRE: @ F5 4 T2DM 2 Wibr i ; @ 4%
18 ~ 75 % ;@ {EBEmHE =5 d, H5E W 27> 72 h CGMS
WM @ ZARTE R, TG 58 L PSQLE R PEAS . A
BT A e 1 R B 2 5 — B = B A PR 2 D S fIbvE
(fERHILT (202655 4215 ),

[ 40 A B A 2 5 B T B e A v
AR RS 5 T2DM 20 DC FE 4 {14 A6 35 80 f81l 4
AT HRA X B AN AR o - (D JCHE PRI
o 52 5 (2) T B HIR 3 i AH OG0 52 5 B TEAE PR 259
TS @ 4% 18 ~ 75 % o At FREXT R ZHLAN 58 1 PSQI
R IEAL, T 5 T2DM 41 (80 1] ) e HI 5 i 2k &
AR AT . PREH BBCAE A 52 1 0y 80 A1), 4
JE R B A5 B R TR S AR A B R (R4 80 441) , LA
a=0.05 3K 7, ARG S 7 2H e MG s i g A o
ZEAH >20% 1) G2 1T AURE 20 9 0.85, Bk A il 2 F 5%
1.2 7k
1.2.1  BEHR S TAS

SR U SCRR PSQI 2 , VAl BT A W0 G A Bt
B 1A A A REAR R AR BT o AT 32 308 7E A B 24 h
N 2R AR HEAL D71k J7 =X 0 Bl HC 56 B PSQI R IT-A
PSQU 3 & JE A 75 7 /4~ 28 J3E (3 0L e IR J3t 2 L A\ B I
(i) R ST (1) R S50 2% | B IR s R HIR 245 40 1 1
H R REREAT) 3L 18125 H BN EBEHE 0 ~ 3403
G3 L 8430~ 2143 o PSQI &L S3>8 43 2 by 7 16 Mk B
BERS
122 ShZS IR I

JIAT J 8 A B IR COMS & P 2/ 72 h
(R ELE BRI JEZE MR 72 h, Bds 28 To 4k A% i [+)
HE A, W 72 b s ECE R RS
JEUAE , 7B B (mean blood glucose, MBG) |
LB R 7HE 22 (standard deviation of blood glucose,SD) |
16525 S5 2280 (coefficient of variation, CV) . HFrig [l
P B[] (time in range, TIR) | & LB A [E] (time above
range, TAR, >10.0 mmol/L) KA BER E] (time below
range, TBR, <3.9 mmol/L) ZE ) S S5, AT
COMS AH AR X ™ M B il 1 Py R v, 2
TR B4 N G358 8, M 0 300 ) 5 A ML Bt
TBIT SAMERE PR
1.2.3 RGBSR

i 3k B Bt L D7 AR GECEE IR ST 0 N 2 %
AR S AR E £ (body mass index, BMI) \ A
BERS HbA 1 %5 i 1A (fasting plasma glucose, FPG) .
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1.3 SitZER*

K JH SPSS 26.0 AL HATEAE 43 B . FF G IES
O3 AT T TR DL B A o 22 (hees) R, 4L 1]
Fb 35 SR FH W 0 7 RS ¢ K 390 5 IR WE 3 4 A WO DA
A & (Y o3 B ] B ) %78, 2k ) Mann—Whitney U
Kige o THECROR LA (%) F2 7R, 40 10) FL 3R ) A6
55 5%, Fisher #ff VI HE R4 . R FH Pearson A 3¢ 43 M7 48
1 PSQI 1543 5 COMS 48 4% I HbA e I AHCHE . DU
CV . TIR by A A5 i, 99 A A8 P00 B PR s s 72
BMI .HbAlc \PSQI 153 W AR s AR 58 | 43 8] 32 3
B AR IR AMARIR S (B E] 4T B s AR R A AR i,
11 22 02 Mk A 43 A7, 448 3 5 0 ot 2 S 1
TR B LK, P<0.05 82 % H % i+

2 %R
2.1 BEELEBMT

gl A 80 5l T2DM £ B £ &, v 55 14 60 il
(75.00%) , L 1 20 1] (25.00%) , “F 4 4F % (58.6+
10.3) %/ , BMI (25.4+3.6) kg/m?, *F ¥J HbAlc (8.0+
1.1)% o [R]$9Y%sF Ft 2 e W o i ¢ A= 38k 18.75% (15/
80), B FH KT T2DM 4H (*=10.27, P<0.01) . 4z
PSQIPF /45 5L (53 >8 43 ) , T2DM i 3 vk H B AR
BT 33401, e HE RN 41.25%(33/80) , 4 A B AR i i
21 5 Hogx 47 B8 AR AR 472 . P4 BB A AR b
PRI FE BMI WK B R H s Bl K L 22 57
YIS X () P>0.05) , {H B IR & 65 26 58 7 L
(G4 T B HIE B2 47 2H (P=0.014) , B Hi% & 75 2H HbA 1c
IR I 3 TR K4 (P<0.01), A IR &AM

= AR LB = (P<0.05) (R 1) .
F1 EREFASERRTFAELISMELS v, 651(%)]
5 H BAR (n=80) BEAR RS 2H (n=33) MEAR R UF4H (n=47) ¢ P
Ay (%) 58.6+10.3 59.8+9.7 57.8+10.8 0.892 0.375
Bk 60 (75.00) 20 (60.61) 40 (85.11) 6.045 0.014
-8 20 (25.00) 13 (39.39) 7 (14.89) — —
BMI (kg/m?) 25.4+3.6 25.9+3.8 25.0+3.4 1.138 0.259
HbAle (%) 8.0<1.1 8.5+1.2 7.620.9 3.874 0.003
FPG (mmol/L) 8.9+2.3 9.322.5 8.6+2.1 1.383 0.171
PSQLEST (41) 7.8+4.5 12.8+2.7 3.9+1.6 25.137 <0.001
W2 A0 5 28 (35.00) 12 (36.36) 16 (34.04) 0.046 0.830
PRI 22 (27.50) 9 (27.27) 13 (27.66) 0.001 0.971
BN (h) 2.8+1.5 2.5+1.3 3.0z1.6 1.474 0.143
FEREAARIRES 18 (22.50) 12 (36.36) 6 (12.77) 6.382 0.012
AR 37 (46.25) 17 (51.52) 20 (42.55) 0.624 0.430

: BMI: (KTFEE; HbAlc: BHMLIMZLE; FPG: 2SI, PSQI: VG2XERREN R fEH5 4k,

22 BEBRR=ES5IHEMERROLE R

I B 5 520 SD . CV . TAR 4 1 2 25 T B I B 4
20 (¥ P<0.01), 1fi TIR & F K THEIR B -4 (P<
0.01). Wj2H MBG FITBR [t4 22 R LG %= L

(1P>0.05)(%2),

R2 FAFDTMAELENIERLE (v2s)

A M R

RIEHIS R 421

#atr (n—=33) (n=47) P
MBG (mmol/L)  9.8+1.7 93+1.4 1476 0.144
SD (mmol/L)  3.1:0.8 2.5+0.6 3857 <0.01

CV (%) 253+4.1 20.8+3.5 5324 <001
TIR (%)  652¢12.4  758+107 4201 <0.01
TAR (%)  305:11.8  21.9+95 3667 <0.01
TBR (%) 43+3.1 23+2.4 1832 0.071

. MBG: F¥MbE; SD: MBEbRME2E; CV: MAEAS S REG
TIR: HARGEEPMEI; TAR: @Mofiesal; TBR: fRMOFEES T

2.3 EEIRSHS MEE RS R E X E S 7

Pearson A1 5T i 78, PSQI L4355 HbA Le(r=
0.412, P<0.01) . CV (r=0.487, P<0.01) . SD (r=
0.435,P<0.01) .TAR (r=0.376, P<0.01) & . & IF
I, 5 TIR(r=-0.398,P<0.01) & B F MA K. 7
PSQI#54E L, AR VAR 3] | BEE FIR 47 22 105) ] 5 CV 1Y
FHAME B (r 43 90 0.452 F10.401, 4 P<0.01) .
24 EMGVHISEEZEDH

PLCV R A2 &, g0 AR PRI e FE L BMIL,
HbAle PSQTUE S MR S8 R0 s B3 il iz sl
FEIEAMARARAS R (AT B s 17 22 Ju 4 vk 181 )5 43 #r o
SRR R IE EIRIEZ P E 5, HbAle (B=0.35,
P<0.01) .PSQI i 7> (8=0.32, P<0.01) . & &AM AR
R (B=0.21,P<0.05) &5 CV (ST fE R 2K
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T PRCAH B RS s | g J) 38 sl s 73 ) T 3 o 45 A
RN 2 RS2 E L (H P>0.05) , L [Fff
FECV AR 719 42.3% (W% 5 R=0.423) . LATIR K
AR, 99 A5 CV o3 AR IR i B AR st b 47 22 e etk
[\ 09 43 M7, 4% 3 s, PSQI B 4 (B=-0.29, P<
0.05) WEIRIERTE (B=-0.25,P<0.05) . % i iz sh it
£ (B=0.22,P<0.05) & TIR Ayl 37 520 R 2K
3 g

AW T AN B E AR B R 20 b s
TIASEFN S B R a7 o F BRI L A B Al Y
AHOCRBCIR A , QX BT 58 B £ 1 6 I &9 1Y)
FHLE , A% B B o] Xof 8 5 B A o et 7 AR S T s, L
B A FEAE 53 M BRI £ R AMAR AR 25 53X — Pl A8
i, (AT JE 1 58 4 HE R A Bt A5 B R 8 BR 9T SR X
W I 1) RIVER 52 ), 33 R AR SR A R B 1 22—

ABFSE & I, AT B T2DM H2 3% 1% B B s 75 % 4=
eIk 41.25%, W 35 v T [A] 0 R R R N B Y
18.75% . A B 5 45 o, W I B A5 AR 3 19 GV
(CV.SD) /K& TH  TIR W& 4 8 . GV AR ki
PRI I K i B9 20 S T PRI, A 0 sl A R T 3
BN N 450057 . S elsE T2DM B 1 S | I IR
e X W D B R AT S S I Sk m T R 2R S
AR, Forp JG L B AR T T2DM R 2 1 i G
IGigiies

AWFFEEEH WK, HbA Le \PSQI 3 | £8 [E A AR
RETEFZI CV S N 2. BERR X T2DM 3 GV
2 5 S Z2 A~ 2 O BEAR AN 2 0] 300 B
T Bk - 3 & -5 I R (hypothalamic—pituitary—
adrenal , HPA ) %l , T} &1 1z o B /K ¥ LA 45 P & &
IEAF RAREE RAE , I H B 5 ZACHT; @ MRAR Y HEZE
BLASPRALAE W Bh 56 R 2258, Bl VR I MO S A 0 R 1)
R WA TR ;D) MR AR B A 2 S BUR B ek
IR TR, BB ARG i 5 9m BE i — 2D RRAIR
1) 55 HOME PR 11 FRAT BEBE ) o AR RS IE £ A ARIR
A WK L s B KR AR R R, iR OCHER
AT ST AFAE B I R4S B W) 20 G T R AR 1 45 5
AT

ARG L SR BRAE S - AR Ry B rpucs UM 5%
IAAFEAR AR, JFEL T REEA S — 2P Bk 2
W M 5 SOR 32 R B IEAG T IS 2R il A
22 5 I FIR W5 0 (polysomnography , PSG) 45 2 WL T. H.

FY 5 B I 25 A S S Y, SI2 0 T2DM S8 7 e I J3
it 5 IR Bh 2K SCIR RS T2 AT o b L AR BIESE
T HEBR B I K ARSI i A v 45 vh AR b 28 R SRR
(R ST I/ X R R 45 4 B I ) 42 A P AE T4
Ja 22 B 58 AT 45 5 Sk G 3 4R 1R (magnetic
resonance imaging, MRD) 552182 B R | it — R R IE
B~ AH G R X 45 44 5 i e 42 [ OB

25 I, W R P 1 2 A B T2DM B8 3 1R UL & T
RAS, FLREHR T 25 FR 3 GV AR 1 K - 2 37 A
Ko e RS B 4 B R SO 5 20 A RV AT o e
TAEHE AT YT RS Y T0 X5 25
BIT AR T AR S e BUOIEAZR & T HU7
2 BB R T AR T A Y IR ]
HAE G i S RS
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