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The impact of combined trajectories of sleep duration and sleep quality

on diabetes risk among middle-aged and older adults
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Abstract: Objective To explore the impact of combined trajectories of sleep duration and sleep quality on diabetes risk
among middle—aged and older adults, providing evidence for precision prevention and control of diabetes. Methods Data of
the China Health and Retirement Longitudinal Survey from 2011 to 2015 were analyzed to identify the combined trajectories
of sleep duration and sleep quality, employing group—based multi—trajectory modeling (GBMTM). The prevalence of diabetes
among middle—aged and older adults was tracked using data from 2015 to 2020. The effect of different combined trajectories
of sleep duration and sleep quality on diabetes risk was examined using Cox proportional hazards regression models.
Meanwhile, subgroup analyses were conducted. Results A total of 8 735 middle—aged and older adults were included. Four
combined trajectories of sleep duration and sleep quality were identified: increasing sleep duration—limited improvement in
sleep quality trajectory (n=1 200, 13.74%, trajectory group 1), stable short sleep duration—stable poor sleep quality trajectory
(n=828, 9.48%, trajectory group 2), stable normal sleep duration—stable good sleep quality trajectory (n=5 505, 63.02%,
trajectory group 3), and decreasing sleep duration—deteriorating sleep quality trajectory (n=1 202, 13.76%, trajectory group 4).
Cox proportional hazards regression modeling showed that, compared with the trajectory group 3, trajectory group 1 (HR=
1.29, 95% CI: 1.03-1.63), trajectory group 2 (HR=1.54, 95% CI: 1.19-1.98), trajectory group 4 (HR=1.42, 95% CI: 1.14—
1.78) had a higher risk of diabetes. In the subgroup analyses, there was an interaction between sleep duration and sleep
quality trajectories and gender (P=0.047). Conclusion Among middle—aged and older adults, individuals in trajectory group
1, trajectory group 2, and trajectory group 4 had an increased risk of diabetes.

Keywords: Sleep duration; Sleep quality; Trajectory; Diabetes; Group—based multi—trajectory modeling

E&WMB: HFZMSRSESTH 22BGL213); 11 p A BHE A & 1RG5 4 (235101610046); V7] 5 44 e B8N SCHE SR 2 i 58— i 00t H
(2026-ZZJH-280); 7 4 24 F B 2= WF5E 351 H (232400410214)

BB TkEE(1981—) i, B2 W55 1A - A 3L TR fr

BIE1EE D5, E-mail: suncuiyong@163.com



- 1664 -

AT 22 2026 4545 53 %45 93 Modern Preventive Medicine, 2026, Vol. 53, NO. 9

B PRI 28 R Ja Joip A 2 At Bl 32 20 4k T AR )
iz —, #2021 4EFK EREIRIE ABGA T 3 1.41 121,
YA R E At 2 R T ER A By A 4H) IR s () 0 i
IR S5 S A R PG I 1 0 FE 2 BT, 2 R b PRI RES
DA ) i S e PR 2R, 5 [ IR s 4 ZR i rh 4
NEFWEREIR AT KR 7 ~ 9 h, <6 h M REIRHS, >9
h A BRI I, BIF9E I N g B IR B <5 h
(51 A I S 0] G % e S 5 P S 17, 2552
RS AR Sk RS RSl R R . E AR AR B
RV IR 5T 0 X DR ) 5 i) = 6% LA A T T s e 10 P
Pioh B, ok B 3¢ B E R AERE 578 57 )8 2 ¥ ( National
Health and Nutrition Examination Survey, NHANES) /I
TR [ 2= Bl 2 A N R A D T 98] A T 5 A 3 A G 4
IR s B G O 22 A 4 I G P o A i 0 63 XL
(G EIIEN DN O] R R A LS ES-A TS
3 R BR3P B — B[R] A5 X AR (A e
HRARFIE AR 18 15 O 1m) Bl 28284k, [R] I OC T R IR
R T e HIR i et s ] A2 0 30 o M B i 28 I ot )
YEFMIBEIE R . AR I TRELH 2 i
(group—based multi—trajectory modeling, GBMTM ) J5 2%,
TR P ] o A N B R A e RS I O BB
JE I FR AN (7] e AR A1 320 %o PR 6 RIS (%) TR ]
Y, A Hp 2 AE N PR 2555 B 16 RS o T T4t
HESEZKIE
1 M&E5H%

1.1 % R EERE S IR %38 5 A (China
Health and Retirement Longitudinal Study, CHARLS ) %
2k 2011 4F K Ffi)7 2013.2015.2018 F1 2020 4E545 .
ARBFFELL 2011 4F 45 2 L L b iP5 ARE R i)
G AN ABRUE:(1)2011,2013 F1 2015 4F 4545 58 25 A4 iR
MRS B (2)2011—2015 435K [ TR 5 ol K2 W
oM PR IR (3)2018 B 2020 4EAG S 4K ABE bR i A6
15 B () B VR R TOhh R A I A 8 735
#4253 CHARLS WA B R AL Kt B Y R4
FEZE 51254 #E (IRB0O0001052-11015), T A5 & 5% 1
EAIT B EE R

1.2 BEARETKOIRAE EARPFR NS d R A
A -S4 55 K | L IE R R (R 202 LN 77
AR R A [ IR 2508 -

1.3 BERAZME  ELARPFR NS ERE— N
TR HEAR AN G A A O, 10 24 AR D el B R AR A
(A" 1 ANKREZ(1~2d)" R 2 50, BteiEi
A—PRIRE](3 ~ 4 )" 3 47, KREZEIE (5 ~ 7
d)7 N 4 3 o3R8 R s R B e 25

1.4 BhomiwaE Z2WitsiE:2011—2015 425 15

A =7.0 mmol/L, F1 ()M AL ML 21 & 11 =6.5%"", Fil
(8% A FARAGATBERR, AN (B [ F AR A5 18 R il b
254, 2018 1 2020 4 1 A BE IR, A (B7)
H A (R 259

1.5 Mz el FEUTE D 2015 AR R AR, 2
R BB FE T B BE DT 45 R (2020 4F ) S48 5 2
P DU R R A

1.6 2011 FALWEE RIS LIAESHE S, 9
AMFFEXT G0N 2245 B CHE ) AR 3 1l 32 2
B AdHER AL B4 B 45 50 (body mass index,
BML) & ML CoMERS A s i ] AR TS AT A
R ERY W M2 50e— 1M HNSS
EE—Ttt SE s A &2 5 AT BT A N
Tkt e25) F 0 RAFREI IR 4 1 i
JE B AREE BMI AR AT / B & ks

(kg/m?),
1.7 %itF % [ Statal8.0 FIl R 4.4.1 #4347 50
T

GBMTM A5 5 7317 ] I 53 A7 A~ K DA A8 4 11
BRI RS TE R MRS A TIR A A0 A, is
H Stata KA “traj” B2 ¥ B9 “enorm” M| 2 5L 75 11 5]
20112015 4 H A A - 740 R I 5 822 1) S5 P 220
GG 2 ~ 5 ARk, BHANEMSHEERH S
(3 ~ 1DIATAWERIE Sl R RASAG T 1T
Gk o RIS AR PR LR (1) DU A v
( Bayesian information criteria, BIC ) 48 o AR /N FE 7 A
U5 bk i (2) P2 J5 Bt %8 (average posterior
probability, AvePP) &z BRAR$f FLal 4320 ) 5974 PN A%
REHZHRFT AR, 2 AvePP=0.7 KRB,
TR SRS AT SRR (3) B AR B L] = 5%,
DI RAEAAN R R B A RRE TR (4) MR 1 3R
SRR . R ARG I, A R IF ST R4 S T A
—HRIEAT, BEALIIER 509% 09444, T GBMTM J5 i 43
A e A - R R 5 A ) JRE 2B , R AG: B A A
ARR T

THECFERE SRR A 43 L2 A ) LEBCR 2
K656 o SR FH Cox B8] IR RS 5 e B BEE M A 1] M1 BEE IR Jfe
TIPTS5 HE IR R KU B DCHR o AT AF I |
PRI B AT L BMI (=5 10 55 0L 55 DG B A8 it gE A 7
WA FNAS EAE A4 o PR ISR A A A 36 45 R 1)
Fafdtk, — 2 HEBR 2015 4EFHVT—4E N AR
o IR R A T R AR AL U 43T o UG 36
KK i 2=0.05.

2 # R
21 PEEARBRME KABEIRAZHASIE I



BT 2% 2026 4F45 53 %45 9 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 9 - 1665 -

— BEIR B AL 4 (n=1 202, 13.76% ), He iR ik 4H 3
SRy T BRI o R RIR B F B = S DLIET 1. BE#IL
FEL 509%™ A4 GBMTM 35 1) e AR K 7 e RS Jo o
RIEFE , A0 B PG Hebn 5 B AR AL, 29
I 2H Oy RS AR AT

GBMTM fLAF8ARS 8, Bl R sk A0 B AR I H 1B 5 200
W 4 NFARARRY W 1, Bl a1 ok R AR A 1
n — AR 5T A R MCE 4 (n=1 200, 13.74% ), ik 41
2 Sy B B S R 2 S — ol I o e R A 22 4 (n=828,
9.48% ), NN 3 A HEARET K RFLEIEF — MEAR T FF
2020 (n=5 505, 63.02% ), FLilM 4 4 Fy B HI s < a2

R AR RARERR TR KGOS A AU 5 15 b

Table 1 Fit statistics of combined trajectories of sleep duration and sleep quality
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Figure 1 Combined trajectories of sleep duration and sleep quality among middle—aged and older adults
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Table 2 Baseline characteristics comparison according to the combined trajectories of sleep duration and sleep quality [n(%) |
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Table 3 Cox regression analysis of the association between combined trajectories of sleep duration and sleep quality and the risk of diabetes
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Figure 2 Subgroup analysis of the combined trajectories of sleep duration and sleep quality for diabetes risk
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