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Correlation analysis between sleep quality and carotid atherosclerosis in low and
moderate risk individuals for cardiovascular and cerebrovascular diseases
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[Abstract] Objective:To explore the relationship between sleep quality and carotid atherosclerosis in the population with low or
moderate risk of cardiovascular and cerebrovascular diseases. Methods-Based on the population-based cohort study of chronic
diseases in Xinjiang, the researchers selected residents aged 35—75 from two fixed communities in Urumgqi and Korla, in Northern
and Southern Xinjiang, respectively, using a two-stage random cluster sampling method from July 2019 to September 2021. In the
population without a history of coronary heart disease and cerebrovascular events, the prediction model for atherosclerotic
cardiovascular disease (ASCVD) risk in China (China-PAR) was used to evaluate the risk of cardiovascular and cerebrovascular
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diseases. Low and moderate risk population of cardiovascular and cerebrovascular diseases were included. Participants completed
physical examinations, questionnaires [including the Risk Factors Assessment Scale of Cardiovascular and Cerebrovascular Diseases in
Xinjiang, Pittsburgh Sleep Quality Index (PSQI), International Physical Activity Questionnaire (IPAQ), and Food Frequency
Questionnaire], cardiovascular and metabolic biochemical examinations, and carotid color doppler. Carotid intima-media thickness
(CIMT) and plaque formation were used to determine the carotid atherosclerosis of the study subjects. Multivariate Logistic regression
model and restricted cubic spline (RCS) were used to analyze the relationship between sleep quality and carotid intima-media
thickening/plaque formation in the population with low and moderate risk of cardiovascular and cerebrovascular diseases. Results:A
total of 1 528 subjects were included in the study, the mean age was (49.4+8.2) years, and 685 (44.8%) were male. In the included
population, there were 581 (38.0%) subjects with carotid intima-media thickening and 305 (20.0%) subjects with carotid plaque
formation. Among them, intima-media thickening and plaque formation both occurred in 154 (10.1%) people. Therefore, the
prevalence of carotid atherosclerosis was 47.9% (732 subjects). Compared with the group without carotid artery thickening, the group
with carotid intima-media thickening/plaque formation had higher levels of general cardiovascular and cerebrovascular risk factors,
including age, male ratio, blood lipid levels and obesity, and higher PSQI sleep score [(7.06+2.13) vs (7.43+£2.51), P=0.001]. The
proportion of patients with poor sleep quality was higher (6.5% vs 12.1%, P=0.001). Multivariate Logistic regression analysis showed
that poor sleep quality was an independent risk factor for carotid atherosclerosis [adjusted OR (aOR)=1.22, 95%CI 1.004—1.492, P=
0.040]. RCS analysis suggested that PSQI and the risk of carotid atherosclerosis showed a positive linear correlation, that is, the worse
quality of sleep, the higher risk of carotid atherosclerosis. Conclusion - Although the traditional metabolic risk factors are at a low risk
level, the prevalence of carotid atherosclerosis is high and poor sleep quality is an independent risk factor for carotid atherosclerosis

in the low and moderate risk population of cardiovascular and cerebrovascular diseases.

[Key words] cardiovascular and cerebrovascular disease; sleep quality; risk stratification; atherosclerosis

OB LAE R L 22 R i R . B
BAEFET — RIS 1 O A A AL
AR W KR fa R R 2R OF B & e, i ATE
OB VRGBT O A L IRYT RIS I Ak A
PPN O B A BRI B Bhlik
SRR AR A 2 O i I A8 e ] A R, I e PR 25T 80
kot A A 2 S DK SRR B AL ) SRR A, et &
PR EAT— Iy B 5o Bl bk Py v )2 5
(carotid intima-media thickness, CIMT) %5 Jz 3 Ht
T I 0 9 R G 2 v 2 2 1 A i ) T PR 7
BIEELETCAE R B B, CIMT 43 522 Sl Kb R R AL 4=
AR B b

BAB Kl BRI SE 1 R, A It 2 RIS
Wz D5 3R i R R B R AR Il IR, B 1t
&N TWIGKITE:, I HZ A #HAR NI FRE
B A B AR s AU A I DR 3R s B A AU
AL E MBI —E R I SR Ao I 0 A
TR ARAE AT T8 o G 1l 8 Y — R )y
AR RSB (A . T4, RN A RO I 458
0 2 995 XU I PR T 14 56 R S B st o i PR
B9 12 87 B B S a5 22 18 00 1 20 B T KUK
{EL i I 5 2 55 S0l Dk ok AR R AL R AR DG PR AT T8 D . AR
LIRS RT3 I 1 A = = B /N i N
(population-based cohort study of chronic diseases in

Xinjiang, PCCDX), & B0 A Il 55 9 95 2 9 19 v

http://xuebao.shsmu.edu.cn

MRAENRE, BT IZ AR A IR NIRRT CIMIT 19 J5E K% B
BIE BHIASCNE , h FUI B ml A 2 ke i P i 105
PRI Y K M R FR SR A B AR B

1 HWEHAE

AMFFE 2 AE P EE RIS M A0 (hitp - //www.
chictrorg.cn/) M, M-S ChiCTR2200056783 -

L1 WFREXM %

AHIFEHET PCCDX, BT A I SEL BT FE
PRI J5 50 0 10 R v ARG AR S 5l Jik ok
FEREALAYARDCHE . PCCDX AN T-20194F 7 H—2021 4
9H, WO RC, SR A PIT B R R BE LA R
B BBl O SEAL A (JhgE) X S EK
TR i DX PR 2R Bl T 4% 14 T A XA DRy 1 £
55 B BORAE PR N DB, He LA E A X
FEARHRLS, SRR A XA G 25 A 0T
ZHATIA . RS EIASRE: O i 35~75%
@ BRAETCHE R AR K AR LA . @ AES I
BEMERE . @ E2IskErs it . & Ryt
] 2l Jok o83 0 A0 A P 0 1L A8 9 IXURS: T8 [ prediiction
for atherosclerotic cardiovascular disease (ASCVD)
risk in China, China-PAR] #5571 13" 3 5 2H /A T8 XU
PRI, BN R 10 4F XU <10% By L AR

| A Kl (BE2E M) , 2023, 43(11) (@



1368 | tifsmARSE (B

fE N, HERRARME . BATEIE MR S, U Ay
AL SAEE . MRPEAH T RE A R AL T, RS
WL B3N R, RS AR 5 ] 20 e R
120 RREAR R, /052 260 ()31 sl kil pEAEfL & o
TRk AR N BESBI KR RERE AL L)l 25%, &= /D
T 2e 1 040 5 XT 42

1.2 WS Tk

JIT A AN B FERT G HEAT RS K s L[R]3
Ao O I A AR A O % S 09 2 R A RN 35 Bl ik R S
A
1.21 (REsK A IRXRERMEARY . B, R
FH A A5 R A B KA, B Rk
0.1 cm, AT ERGE H}0.1 kg, i FHICHM: B ROPR 28
JBF E 1 em B0 R BRI RS2 0.1 em) JEEFEL. I
JE M A H A B e 4 B o3h B i i
(HEM7136), BT G4 10~15 min 5 P& A5 1
BARALMN 3R, R KRBT E IR (body
mass index, BMI) ={&fi& (kg) /& (m) >, H
P BBl =85 om, 2 P FEl >80 em & X Ry JE AU AR
JoE U 045 5 >130 mmHg (1 mmHg=0.133 kPa) &
#75K E>85 mmHg & SN IR THE . BMI=28 kg/m* /&
SR
1.22 [ 4&

(1) ol I PR e P R AR iEfL e
FIR) A s b DO i 1 72 05 G B R 22 91 o 3R )
XPREFEXS AT IPAL , NAEHE AN DR (P
W) . AL S ATEEREIE (ZBHEEE . Bk, 450
ARBE) AN NP S0 R e s GO I A8 9 . BB IR
W THAL RGP . Mg MR E LA ), DL S fdt R
FSCAT R (R, PRI L REERR . A T3 Sh A 4 A
TEOL) o WK E 3ok 3 1) R A AR O, o8 ok H R
JRFIAN AR o D e ) 25 1 AR &L, 20k
AN VIR (B A5 ) 2% AT A H R o

(2) HEMR BT &E R DT 2% 08 HE BIR BT i F8 4K
(Pittsburgh Sleep Quality Index, PSQI) M 74~ 434%
BV XG0 1A H W BEAR O, 154388 5 2 I
I IR T B 2 . MRS PSQIBIAR M, 78 A Il HH Bk Ak 25
VIR AT EE T, BE G IT 43 0~10 43k BEE AR BT & K4,
11~21 43 MR T 22 1

(3) & J13& 3 SR A E BR AR J1 36 8 Il &
(International Physical Activity Questionnaire, IPAQ)

=

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2023,43(11)

THERF G X G B R AR 116 B KO

(4) REEHAEN R EYIRR TG
XL REERAEOL, WA H % VR RPN
AR (AR BA<SIR. B 1~2%& . &
3~4K ., BEES~6 W FHENZ), EYIRSEA R
38T b DX JR BRI 2 IR T T B R, AR OK
TR ZeMe . B BRI, . K& Ll
K LR BT SE  BTEECR . R
FLE R A goR, SIS 13 RE 3 FEY . Ik
BRSO UM A TR ERE ST T AA9
REEY GEZF. 20m. BR . K™ FLHa . &
Ze . AR LLRRIORE) , AR AR SR
1.2.3 DI G LR = A B R Ak
B8 h, REHFIKIMALA ST 7 /I 4 °CHe iz 2 5%
e, i a2 A A S AR (cobasc311
Y)W i3 EIE [ EE (total cholesterol, TC) . —
Bt H Il (triacylglycerol, TAG) . iK% B i 25 1 IH [#
2 (low-density lipoprotein-cholesterol, LDL-C) I
% JZ I8 & H JA [E #  (high-density lipoprotein-
cholesterol, HDL-C) 7K,
1.2.4 FZGE AR A R 22 Philips Affiniti 50
1o o HE AR A 4 22 B PR R G A T 20 3 ik il A
FE A, Y R A R E T TR P4
RN R SRR, B, Sk On 1a B kG A X Y
J3— . B R RS T B TR G A L 5
WUATZ% , DN B ko o (BE 2 3508 8 ik 43 1.0~
1.5 mmAb ) FI/E SN 2 kR ih Ak 2 7 25 AT [l K
DURSUA S50 2 Bk, D0 S 1 A7 BE PAY PN S TR e I A 3R
TR ELFE RS, WA BEHOE B0 s B K/ DAL
FER TR A o — M ARAE (R 2R il 48 P 1 1)
U L R AU (B Bk ) ) 1 SO x4 5
SRS O, o CIMT<1.0 mm &2 3 5 3
WKICHGJRA , 756 DL AERE — 408 XN Hisl ik N i
JEBER/BESIE B . D 1.0 mm<CIMT<1.5 mm & X Jy
)R, 2 CIMT=1.5 mm, 8P AR A2 ] A8 B P ity
AR Ry BRAE 38 RS, R 3 JE Bl CIMT 19 50% 28 Xy
BEHIE 1L

1.3 i hcdil

AR 2 0 i R 8 — 355 I B SR A7 4 R o
FEH ). s RgEza i, & ANt
T ) 5 PR A i . 0] R F il 5080 1 65 E AT

Vol.43 No.11 Nov. 2023



R F

SR FIT AR o P AG A A 2 2 S A BTSSR
SN — BUR h O B SO SO AL B R
e

1.4 Hil#ohr

K H] Stata 17.0 FAF#HATG 00T o A7 E IER ST
AT Y T ORER FH xbs $H AR, 2 A1) LU BCR e K 55 5
AFFEIESS M ERFRER-IM (0, 0,) £w,
20 [8) L35 R FH AR S 8O- A 36 o 1k B2 kL SR FH 451 5
(EA ) ik, MM m . R-HZHE
Logistic [a] 15 43 A7 .0 fii 1L 8 95 95 & s L AR Ae AT
CIMT 35 /BEHIE B s M PR 2R o B PR 3R (] ) A5 A
ST A e R R R R, AR R [l A
Y, Sy Hres G D ZE RTS8 ook RE AR AL s e . )
FHBR #4375 #ESc (restricted cubic spline, RCS) fif
5% I B J5 2t 5 291 50 ok P 6 v 23 485 TR /B BRI i ) )
RMKF, TE25%. 50%. 75% F195% Aabi% & 4415
M, EPEOR=1AME NS A, RIPSQI=T7 43, ¥k
XU S, P<0.05 %R 2255 HA Gt 8 L.

2 5R

2.1 WFZERGRAE AN BL

1 528 4400 i 1L A5 &0 L ARFE AN TN A
5%, FH4ER (49.4+82) %, H o B 1685 A
(44.8%), 843 N (55.2%); XU AHBE437 A

F1 LNIERRLFEDREABDSRERNL —RER S0

BRI T 50 R L B il (MG ABESE IR RERE (L bk b7 | 1369

(28.6%), CIMTRAUE AFEL 091 A (71.4%). A
AT CIMT )5 581 A (38.0%), izl ik Bt B e
B 305 A (20.0%); Hodp, CIMT #4 5 H 58I A%
154 N (10.1%) o P itk 350 3 Jok of5 45 6 1 58 5 2R oh
47.9% (732 N) o 31 4 350 30 Jbk ok B 1 Ak HOm R |
CIMT 3 J5 3R 1 35 5l ok B B 19 8 B8 R 35 3 F 4o
(52.4% vs 442%, P=0.001; 40.7% vs 35.8%, P=
0.049; 22.3% vs 18.30%, P=0.036).

MRS S Bk AR AL i, A RF 0 555
S CIMT Y4 JE/BEHA] (732 0) F&ish ik Py B JCHE JE 41
(796 \) o &1 iz, 53ah Ik N BETCHs R4 M H
CIMT 382 AER A B VLB (40.9% vs 49.0%, P=
0.001), K [ (46.6£7.9) % vs (52.4+7.4) %,
P=0.000], ZHEF KTV (85.4% vs 76.2%, P=
0.000), BMIZKFmEEr [ (24.9+3.5) kg/m®vs (25.3+
3.4) kg/m?, P=0.022], MERIACIHELLGIASE (44.3% vs
49.3%, P=0.049), WEIRWGERTRE R (2.5% vs 5.5%,
P=0.003), Ifil & F+ 5 LG R (41.4% vs 51.5%, P=
0.000). F% T ICHEIEL, CIMT H4JE/HBEH 4 i LDL-
C. TAG I TC /K F-fm, WM bl e, 2593 1Al
A W e 25 IR R 25 T R 8 (35 P<0.05) ;
CIMT ¥4 J5 /55 e 20 PSQIBEIR I /M 4w [ (7.06+2.13)
Jrvs (7.43+2.51) 4y, P=0.001], BEHRFRHE220L
BIAEE (6.5% vs 12.1%, P=0.001), FEEZFEEITESY
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Tab 1 Baseline analysis of carotid atherosclerosis in low and moderate risk individuals for cardiovascular and cerebrovascular diseases

Carotid intima-media

Characteristic variable Total thickening/plaque No@al intima-media t/z/y* value P value
(n=1528) formation (n=732) thickness (n=796)

Male/n(%) 685 (44.8) 359 (49.0) 326 (40.9) 10.088 0.001
Age/year 49.4+8.2 52.4+7.4 46.6+7.9 14.948 0.000
Bachelor’s degree or above/n(%) 1237 (81.0) 558(76.2) 679 (85.4) 20.872 0.000
BMI/(kg-m™) 25.1+3.5 25.3+3.4 24.9+3.5 2.276 0.022
Obesity/n(%) 283 (18.5) 142 (19.4) 141 (17.7) 0.717 0.397
Waist circumference/cm 83.8+10.5 84.9+9.8 82.7+10.9 4.064 0.000
Abdominal obesity/n(%) 714 (46.7) 361 (49.3) 353 (44.3) 3.884 0.049
Diabetes/n(%) 60 (3.9) 40 (5.5) 20 (2.5) 8.808 0.003
SBP/mmHg 126.3+15.2 128.7+15.3 124.1+14.9 5.941 0.000
DBP/mmHg 79.4+10.9 78.7+£10.8 80.2+10.9 2.613 0.009
High bloodpressure/n(%) 707 (46.3) 377 (51.5) 330 (41.4) 15.478 0.000
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Continued Tab

Carotid intima-media

Characteristic variable (n;rrt;g) thickeging/plaque N(::::lilnztsilz;a:—r;jga t/zly* value P value
formation (n=732)

TAG/(mmol-L™) 1.33(0.95, 1.95) 1.44 (1.06, 2.04) 1.24 (0.89, 1.85) 5.342 0.000
TC/(mmol-L™) 5.03+0.98 5.18+1.02 4.90+0.93 5.621 0.000
LDL-C/(mmol-L™) 3.32+0.77 3.44+0.79 3.21+0.73 5.735 0.000
HDL-C/(mmol-L™") 1.23+0.28 1.22+0.28 1.24+0.28 1.030 0.303
Smoking/n(%) 286 (18.7) 159 (21.7) 127 (15.9) 8.334 0.004
Medication/n(%) 275 (18.0) 164 (22.4) 111 (13.9) 18.491 0.000

Antihypertensive medication 134 (8.8) 83 (11.3) 51(6.4) 11.592 0.001

Antidiabetic medication 55(3.6) 37 (5.1) 18 (2.3) 8.574 0.003

Lipid-lowering medication 35(2.3) 22 (3.0) 13 (1.6) 3.208 0.073

Others 51(3.3) 22 (3.0) 29 (3.6) 0.480 0.488
PSQl/point 7.30+2.40 7.43+2.51 7.06+2.13 3.135 0.001
Poor sleep quality/n(%) 141 (9.2) 89 (12.1) 52 (6.5) 14.409 0.001
Drinking/n(%) 904 (59.2) 444 (60.6) 460 (57.7) 1.297 0.255
Physical activity/n(%) 2.969 0.227

High level 110 (7.2) 59 (8.1) 51(6.4)

Moderate level 1138 (74.5) 549 (75.0) 589 (74.0)

Low level 280 (18.3) 124 (16.9) 156 (19.6)
Dietary diversity score/point 4.88+1.22 4.97+1.20 4.81£1.23 2.557 0.010
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i, PSQITE.C i A& s . ke A B R 5 2 3
Jk FERE AL 2 R () MR DG, BIREAR T i ik 2s, #0
S ok AR A Ak K A 18 XU Ak v

e
@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

F2 LRHMMERBEFR. REANBEIASKBEFEELN S E
= Logistic [@ )35 #7

Tab 2  Multivariate Logistic regression analysis of carotid
atherosclerosis in low and moderate risk individuals for

cardiovascular and cerebrovascular disecases

Item aOR 95%CI P value
Age 1.10 1.085—1.120 0.000
Gender 1.58 1.201—2.085 0.001
Education level 0.76 0.505—1.132 0.174
BMI 1.01 0.972—1.058 0.521
Abdominal obesity 0.88 0.668 —1.164 0.373
Diabetes 1.72 0.958—3.094 0.069
Smoking 1.22 0.875—1.687 0.245
High blood pressure 1.14 0.906—1.428 0.269
LDL-C 1.41 0.846—2.353 0.187
TAG 1.05 0.943—1.181 0.352
TC 0.89 0.591—1.341 0.578
Dietary diversity score 1.10 0.999—1.201 0.052
Poor sleep quality 1.22 1.001—1.492 0.040

Note: Age, gender, education level (O=below bachelor’s degree, 1=bachelor’s
degree or above), BMI, abdominal obesity (0=no, 1=yes), diabetes (0=no, 1=
yes), current smoking status (0=no, 1=yes), high blood pressure (0=no, 1=yes),
LDL-C, TAG, TC, dietary diversity score, and poor sleep quality (0=no, 1=yes)
were adjusted. aOR—adjusted OR.
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38
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Note: A. Adjusted for age and gender. B. Adjusted for age, gender, education level, smoking, drinking, LDL-C, TAG, TC, dietary diversity score, BMI, diabetes

and abdominal obesity.
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