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[ Abstract] Objective To understand the associations between different smoking behavior characteristics and sleep

quality among Chinese male residents aged 15 years and above, thus providing scientific evidence for developing relevant
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intervention measures. Methods From March to October 2024, a multi-stage stratified cluster random sampling method
was used to select survey subjects from 70 counties/districts in 7 provinces/autonomous regions/municipalities across
China. Face-to-face interviews were conducted with electronic questionnaires, and 22 333 individuals were ultimately
included in the analysis. The Rao-Scott y2 test based on complex sampling design was conducted to compare
demographic characteristics of male residents of different smoking status, and univariate analysis was performed to
examine the associations between different smoking behavior characteristics and sleep quality. Multivariate logistic
regression was adopted to analyze the associations of different smoking status and smoking behavior characteristics
(smoking index, daily cigarette consumption, and smoking duration) with sleep quality among males. Results Among the
22 333 male residents aged 15 and above in China, 44.92% (8 561), 42.84% (9 905), and 12.24% (3 867) were non-
smokers, current smokers, and former smokers, respectively. The prevalence of poor sleep quality was 20.42%.
Univariate analysis showed that the prevalence of poor sleep quality differed among male residents of different smoking
status (y2 = 83.893, P < 0.000 1). In both current smokers and former smokers, there were statistically significant
differences in the associations of daily cigarette consumption (¢2current smoker = 26-821; X%former smoker = 10.958), smoking
duration (¢2cyerent smoker = 39-380; XZformer smoker = 9-078), and smoking index (¥2.ument smoker = 26-177; X2 former smoker = 9-389)
with sleep quality (P < 0.05). Cochran-Armitage trend tests showed that as daily cigarette consumption (y2.,ment smoker =
—6.741, ¥ ormer smoker = —3-955), smoking duration (¥2.umwent smoker = —13-775, X former smoker = —9-336), and smoking index
(P eurrent smoker = —9-294, X former smoker = —-081) increased, the prevalence of poor sleep quality showed a linear increasing
trend (P < 0.000 1). Multivariate logistic regression analysis, adjusted for confounders including age, gender household
registration, geographic region, educational background, occupation, annual household income, alcohol consumption,
exercise frequency, BMI, and chronic diseases, revealed that compared to non-smoking, both current smoking (OR =
1.312, 95%CI: 1.107-1.556) and former smoking (OR = 1.475, 95%CI: 1.173—1.854) were associated with a higher risk
of poor sleep quality. Compared to non-smoking, the smoking index of <10 pack-years (OR = 1.293, 95%CI:
1.047-1.598), 10 to <20 pack-years (OR = 1.472, 95%CI: 1.177-1.841), 20 to <30 pack-years (OR = 1.470, 95%CI:
1.085-1.992), and =30 pack-years (OR = 1.283, 95%CI: 1.086—1.514) were associated with a higher risk of poor sleep
quality. Compared to non-smoking, daily cigarette consumption of <10 cigarettes (OR = 1.197, 95%CI: 1.001-1.431),
11-20 cigarettes (OR = 1.421, 95%CI: 1.169-1.727), 21-30 cigarettes (OR = 1.608, 95%CI: 1.166-2.216), and >30
cigarettes (OR = 1.681, 95%CI: 1.208-2.338) were associated with a higher risk of poor sleep quality. Compared to non-
smoking, smoking duration of 10 to <31 years (OR = 1.339, 95%CI: 1.109-1.618), 31 to <40 years (OR = 1.296, 95%CI:
1.093-1.536), and =40 years (OR = 1.327, 95%CI: 1.116-1.578) were associated with a higher risk of poor sleep quality.
Conclusions Smoking associates with high risk of poor sleep quality, and the detrimental effect of smoking on sleep
quality exhibits a dose-response relationship, suggesting that the cumulative effect of long-term nicotine exposure may be

a key pathway for disrupting sleep quality.
[ Keywords] smoking; sleep quality; cross-sectional study; male residents; association; China
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Table 1 Demographic characteristics distribution by smoking status and prevalence of poor sleep quality among males aged 15 and
above in China
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Table 2 Univariate analysis of associations between smoking characteristics and sleep quality among males
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% (OR=1.681, 95%CI=1.208~2.338) 15 [ [ Jiii ¢ 22
i KURE FH OG5 5 S W 00 A BE, RO 4E PR 9 10~<
31 4E (OR=1.339, 95%CI=1.109~ 1.618). 31~ <40
£ (OR=1.296, 95%CI=1.093~1.536) . =40 4 (OR=
1.327, 95%CI=1.116~1.578 ) 15 Bl IR Jif & 2= = XU
P

=3 AFEITRAHRHIE 5 1 5 REAR 5 & 1 logistic [F1H 734

Table 3 Logistic regression analysis of associations between smoking characteristics and sleep quality among males

AR e Z A B Sx Wald {8 Pli OR{H 95%CI
A —
AR BAER A AN JH 0.272 0.085 10.234 0.001 4 1312 1.107~1.556
T 0.389 0.114 11.546 0.000 7 1.475 1.173~1.854
Lt
o H WA /5 <10 AR JH 0.180 0.089 4.066 0.043 8 1.197 1.001~1.431
11~20 0.352 0.097 13.040 0.000 3 1.421 1.169~1.727
21~30 0.475 0.160 8.788 0.003 0 1.608 1.166~2.216
>30 0.519 0.165 9.923 0.001 6 1.681 1.208~2.338
A=
WA R /4 <10 AR S 0.361 0.188 3.697 0.0550 1.435 0.985~2.090
10~<31 0.292 0.094 9.624 0.002 0 1.339 1.109~1.618
31~<40 0.259 0.085 9.333 0.002 0 1.296 1.093~1.536
240 0.283 0.086 10.729 0.001 0 1.327 1.116~1.578
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Table 3 Continued
AR LA ZHRA Y Sx Wald 218 P ORfH 95%CI
FLRLPY
T AR 4R A 04 <10 AR S 0.257 0.106 5.926 0.0149 1.293 1.047~1.598
10~<20 0.386 0.112 11.971 0.000 5 1.472 1.177~1.841
20~<30 0.385 0.152 6.445 0.0111 1.470 1.085~1.992
>30 0.249 0.083 9.024 0.002 7 1.283 1.086~1.514

VAR — R T R = R AR RS PR A B X FOR KO B SESREON L R TR BRI . BMIZr AR T AR

24 RARARABMAITANIMESRBEAZH SR F
logistic ® )3 LA 547 (kR 4) ZHE logistic [A] 1
R o3 B 45 R B, TR BLAE WO 2 rh, R T AR
WAL AR PR X L #OE KRS Bk, A
FEEWN . 2R 8RR . BMI 43 28
BB EIR AN ERG, 5 MAAAHEAE
L, W R 8 BN 10~ <20 34 (OR=1.494, 95%ClI=
1.149~1.944) . 20~ <30 1 4E (OR=1.510, 95%CI=
1.067~2.136) =30 t OR=1.193, 95%CI=1.006~
1.414) 55 B AR T & 22 iy KU AH o0 s 5N AS IR
A, B R WM 11~ 20 52 (OR=1.390, 95%CI=
1.135~1.703) . 21~30 32 (OR=1.562, 95%CI=1.068~
2.286).>30 32 (OR=1.693, 95%CI=1.164~2.462) 5
il A 0T 1 22 o AR A D05 5 AN IRCR AR LG, W 0 4R

FRA 10~<31 F£(OR=1.347, 95%CI=1.079~1.681)
31~<40 £ (OR=1.215, 95%CI=1.019~1.448) . =40
F (OR=1.226, 95%CI=1.025~ 1.467) 5 I IR Jii &
2 e WU AH OG o TE M 25 b, R TR A R &R
J& > 5 WA A L, 0 4R 2R <10 L4 (OR=
1.544, 95%CI=1.127~2.115) . =230 B4 (OR=1.357,
95%CI=1.059~ 1.739) 5 M AR J5i 52 22 =y XU AH 5%
5 AWM FH B, B R W M <10 3¢ (OR=1.332,
95%CI=1.001~1.771) » 11~20 % (OR=1.291, 95%CI=
1.038~1.606) .21~30 ( OR=1.509, 95%CI=1.004~
2.269) 5 REEHR 5T 5 72 i KU AR 5% 5 5 AN AR LE,
W AR FR Ay 31~<40 42(OR=1.383, 95%CI=1.086~
1.762) . 240 F( OR=1.424, 95%CI=1.105~1.835) 5
M HIR T 2 22 v XU A K

R4 DULETRNH 2 AR 2 A R R OHARR AL 55 28 5 BB i B 1) logiistic (1] VA 73 T
Table 4 Logistic regression analysis of associations between smoking characteristics and sleep quality among male current smokers
and former smokers

A S ZIRA B S¥ Wald {H PIH OR{H 95%CI
BLAENR AR
R —

A5 H WA /3 <10 AN SR 0.114 0.101 1.273 0.259 0 1.121 0.915~1.372
11~20 0.330 0.101 10.573 0.001 0 1.390 1.135~1.703
21~30 0.446 0.190 5.522 0.0190 1.562 1.068~2.286
>30 0.527 0.187 7.933 0.005 0 1.693 1.164~2.462

Lt

W N4 BR /4F <10 ASHE S 0.259 0.192 1.824 0.176 8 1.295 0.882~1.902
10~<31 0.298 0.111 7.265 0.007 0 1.347 1.079~1.681
31~<40 0.195 0.088 4.936 0.026 3 1215 1.019~1.448
240 0.204 0.090 5.189 0.0227 1.226 1.025~1.467

R =

W e <10 AN SR 0.157 0.108 2.105 0.146 9 1.169 0.942~1.452
10~<20 0.402 0.131 9.350 0.002 2 1.494 1.149~1.944
20~<30 0.412 0.173 5.653 0.017 4 1.510 1.067~2.136
230 0.176 0.085 4323 0.0376 1.193 1.006~1.414

TR
R —

A5 H WA /3 <10 AR S 0.286 0.142 4.044 0.044 3 1.332 1.001~1.771
11~20 0.256 0.109 5.512 0.0189 1.291 1.038~1.606
21~30 0.412 0.204 4.095 0.043 0 1.509 1.004~2.269
>30 0.360 0.218 2.728 0.098 6 1.433 0.926~2.216

Lt

W AR AR /4F <10 AN B 0.670 0.352 3.618 0.0572 1.954 0.965~3.955
10~<31 0.195 0.131 2211 0.137 1 1215 0.935~1.579
31~<40 0.324 0.121 7.206 0.007 3 1.383 1.086~1.762
240 0.354 0.127 7.805 0.005 2 1.424 1.105~1.835
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Table 4 Continued
A5 b LhAsi e SR B S¥ Wald 218 Pfy ORfH. 95%CI
B =
WS e 4 <10 AT SH 0.435 0.157 7.648 0.005 7 1.544 1.127~2.115
10~<20 0.198 0.176 1.261 0.2614 1219 0.856~1.734
20~<30 0.147 0.144 1.033 0.309 4 1.158 0.867~1.545
230 0.306 0.124 6.094 0.013 6 1357 1.059~1.739

VE: B — BB T RO = SRR M P AR BB FORKCE S ML SRSBEYON | AT YGH BIRAE BMIZ AL 7 R A .

33

AWK, EBMF, A TRANEG,
5 NS AR b, BPE IR0 L A R IR o R
e AU A G o X — RIS Je AT B A 4 R AR —
FUSISL AT T R, 18 PR 3 S A
W HH 2 AR 45 M PR B 2 T, BARR BN
T B D Ok /> | 3 M HR (NL/N2 39 B4 386 m DA R i
AL R ) ) B K, 33X S A A il 18 i R 0 3 D B I T
SEVERRAR. BEHREE AL IR BEIR AN 2, i S5
I AR 5 2 1 P10, IR, AR BN, T
TEEREAS IR0 3, M 5 D R BIR 80% B A, B 5 HE L
R 2 B2 B T 5 B 78 1 A 3L A0 1 RO, TR e g
JB T AE T B ER 1 O R e R A B RIAE A
Je T RE NS I8 I B R RE 32 AR, P EL B AR —E
T U T RN 4%, SRR I R B RS 3 b A U ]
I JE oy T Ik R E L 5 4R 2 2K Sl R, AL AR
SR Ay, BEER B A R SR TR T R )
AR BHER S W (510 17 53 ) LA e i 1 v 55
T 7 A A P, a3 TR 4 R i B AR (21 e AR 3 I
i Je il T T, A8 Bk £ Vi Bl 1 A 5 00 A AR
O R IR e, g i E — 20 PR R AR B =22,

WA AT A R IE 5 B B 5 & 9% K 1Y logistic 43
Mréd IR, 75RO, 5 A WA 35 A
bb, A H W0 KT 10 3¢ 5 R AR 5 &2 22 2 XU AH
%, H ORMH B A& B H W & (1) 34 K0 3 K. X
— I G AE LAE AR 2 R AR 2 R YA AR, SRR
SR 6 B FIRG J0 E FR P 3 L RN, H A — @
R N 5% &R, IX 5 2 T B 3 AR — 3 52,
B A JE T BRI O A PR S AR A R IR S
3, 1 H M a5 AR A O, XA 1R R
B 5 1 AR 5T T A7 R N 9K AR ) R R
T AW 5T 43 7 45 R o, fEBLFE O &, 5 A
WA L, TR AR BR 10 45 P WROE AR F =10 &
SEI N BT ) I B ARG 5 & 22 IR, (EAS [H]
o H W B 5 IR 5 2 1 551 s N R &R, IR 4F
FRAE>10 SEHF S E R AR OR M Fa e, H
WA G 2 =30 4RI, OR B B T T BRI %
X — &k L3 B W AR S B IR A A AR — B ST,
AJRE AT — b R 2 R A, T Sl Bl e TR) S BR o
Jill o — 5T, BEAEACHT WA v IR HE i 0 44,

A% 5 T e J& TR M R 5% S T B A S R A B 2
(KRR TR PR 8 o € 0 R E T AP
R e R i L 5 B 112200,k gk % i 75 5 5K
R TR AT 7 v A SO PR MR A A ) REIR D 4
=i, OR M T BR85S —J5ii, Kije i T &
& ] BE T B2 AR ST 2 A A R & A Y 5
AT 9Bk 55 1 H o Bl i — 5 1 J BT B8 4 T T
B, B SRR A 18 I M I 5 i />, A ST
i 2 R Rl 3 T 2 B 2 i 2 % A 43 s O
s R IYTIRME 2 BV 2 R -5 R S AR 8 ol e
) R R A 5 A A T B B B R
R W TR M, A R S T R 1 R RO 2
Bl WA B, AT ) e B R 4 00 2 10
WRHRAT N R AE 5 BLAE RO 2 AN [R], 3T g A | T
T 5 %ot B A IR AT D R ALE 1) M2 A7 AR B0 B
F AR A o BE AR, O A BR AT RE A8 O
IR AR 57 & b L B S B R R A . WAL R M,
MR J R4 fi R 8, T G A2 T R Jo R, 36 o A A
R 1 KT R A AR AT 3 A 1 R A 1
MR AT 9 RS AIE 5 IR 5 B R ok R T N R

g5 LTk, WO e T BOMEE IR 5 R T B,
FL Ak R0 50 e AR5 8 0 B2 R A — E
BNLR AR o A I, 8 BE H IR B AT BE O R
HE MBS St 2 A 28T B, 7 001 5 4070 T A A
RS U RNIBUNISY: G IV PS5 = C A ST S
TR, MR # =30 B 4E, BENR TR 2 K OR fE
BLT /NI BT B (H 5 S5 A AR B 32 (R ] 1o
— o i S AN ) S A S o R, AT FE A
FE—5E [ = PR - B o, AT FE R W i wF 7, e
T2 HE B VB A T T IR o R 2 T P PR R R &R BRI
i KRR AS A % BA 51 BF 7 DLBE i R R Ok Ry
U, AT E A AT 5 Rk HE AT B AR PR 30 220 O 1R 0 R
B AR S A7 AL W a7, R R W T 45 5 =
8 b (2 3 B R S 00 ) 3 — 210 BT s R ) 0 e IR
(R RN 5 [ I, ASBIE FE v (0 780 3 A 5 7
N[5 MR B BIR AR A A R A 4 BR BEAT 7 JZ 73
B, ATRESE o 1 WOEAT D R Ik - B 5 R DA R
HH £ R 5 I R i 8 8 22 M) PR T £ SR IR R Rt
FC ] R — 2 AL TR A (4 70 J2 LR AR o
s A B v B G (9 5 22 LA B, AR BE T AR ik
PRI 4 N 55 ORI B, T RE 2 B Wi IR 5 T R
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