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Background

This study aimed to investigate the association between smoke exposure and the risk of osteoporosis in
postmenopausal women in the United States, using data from the National Health and Nutrition
Examination Survey (NHANES).

Methods

A cross-sectional analysis was conducted using NHANES data from 2005 to 2010, 2013 to 2014, and 2017
to 2018. The study population consisted of postmenopausal women aged 18years and older. Their bone
health status was assessed using self-reported osteoporosis and dual-energy X-ray absorptiometry (DXA)
measurements, smoke exposure was evaluated through serum cotinine levels, and multivariate logistic
regression models were used to examine the association between smoke exposure and osteoporosis risk,
adjusting for sociodemographic factors, health behaviours, and comorbidities.

Results

The analysis comprised 4,140 postmenopausal women, and data analysis showed that active smoking was
significantly associated with an increased risk of osteoporosis, with an adjusted odds ratio (OR) of 2.020
(95% confidence interval [CI]: 1.35-3.03), after adjusting for potential confounders. Additionally, age,
race/ethnicity, socioeconomic status, marital status, and body mass index were identified as significant
predictors of osteoporosis risk.

Conclusions

Smoke exposure, particularly active smoking, was associated with an elevated risk of osteoporosis among
postmenopausal women in the United States. The findings underscore the need to address modifiable risk
factors, such as smoking cessation, and implement targeted interventions to mitigate disparities in bone
health.
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National Health and Nutrition Examination Survey (NHANES)
participants (n = 50,463)

Exclusion; with reasons (n = 34, 528):

- Population below 18 years old (n = 20,176)

- Population without cotinine data (n = 2,872)

- Population without bone density data (n = 9,604)
- Population without marital status (n = 466)

- Population without family income (n = 1,398)

- Population without education levels (n=12)

r

Total number of Study population (n = 15,935)

Exclusion:
male (n = 8,092)
Not postmenopausal (3,703)

Study population for analysis (n = 4,140)
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Table 1. Baseline characteristics of participants stratified by bone health status in the National Health and Mutrition Examination Survey (NHAMES).
Owveral Osteoporosis Low bone mass Normal
(N=4140) IN=517) (N=1539) (N =2084)
Characteristics % SE *® SE k] S % SE P value X2
Smoke exposure 0.06 299
HNormal 6341 132 611 042 2288 089 3442 1.2
Actively 1799 089 239 027 633 05 926 057
SHS 9.74 055 1.57 017 730 052 974 055
Age < 0001 19.01
18-45 462 050 0.16 009 074 0.16 372 046
45-65 57.24 o9 4.m 039 21.00 074 3213 093
65=75 2439 087 307 034 9.19 042 1214 070
275 1375 065 283 024 557 o4 534 039
Race and ethnicity < 0001 64.90
Non-Hispanic white 3078 204 3.00 043 124 086 1654 127
Non-Hapanic black g2 050 0.28 009 1.06 0.5 148 035
Non-Hispanic Asian 2108 0.30 0.52 LA 10 04 055 010
Mexican American, 412 046 0.59 008 190 028 153 022
other Hispanic

Mubi-Racid 059 024 0.03 002 o 0.10 075 023

Others 5821 185 5.66 032 21.08 096 3147 1.16

Family income-to- < 0001 50.09
poverly ratio

< 130% 1763 092 265 026 647 045 BS1 051

130 o < 350% 3635 103 447 038 1364 058 1824 076
> 350% 46,02 131 255 037 1639 0.80 2658 1.02
Education 0.00 20,03
High school or less 43.14 112 5.53 037 1578 077 2184 on
Some college 3166 108 245 028 11.00 054 1820 09
College Gradume 520 1.4 209 032 972 on 1339 075
Marital status <0001 38.02
Marmied 5730 105 4.64 036 2080 086 3185 093
Widowed 1596 065 274 032 573 041 749 046
Divorced 17.35 090 1.82 025 674 055 878 059
Separated 200 024 013 004 054 0.14 102 0.6
HNever mamied 479 040 0.43 010 162 027 273 028
Living with partner 261 [ES 0.30 on 077 0 155 026
BML kg/m? <0001 233.05
Underweight 339 089 58 032 1388 059 1222 0566
Normal weight 3203 099 162 034 1268 0567 1572 058
Overweight 2112 0re 0.94 LAL 628 055 139 059
Obese 1545 058 0.26 007 354 035 157 058
Alcohol drinking 0.76 0.56

datus

Ne 8317 218 9.05 125 %19 225 4493 315

Yes 1683 218 1.20 090 641 138 923 154

Hypertenon 004 6.36
No 3579 096 178 039 14.15 065 1786 077

Yes &2 0.96 6.2 044 2244 059 3549 097

D 057 1.4
Ne B852 073 8.9 044 3203 0.82 4755 1.03

Yes 1148 073 1.13 015 447 045 588 046

Diabetes <0001 26.07
No 8738 081 9.28 048 3280 087 4529 1.09

Yes 1262 081 078 014 170 037 B4 056

Other chronic 086 0.30

dueates

No 767 1.04 193 034 13.77 064 1997 082

Yes 6233 .04 6.13 040 2274 086 3346 086

Cancer o087 0.07
Ne 1828 084 1.80 020 673 045 975 052

Yes 81.72 084 829 045 2978 0s9 43165 099

Abbreviations: CVD: cardiovascular disexse; SE: standard error; BME body mass index.
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Forest Plot of Smoke Exposure on Osteoporosis Risk
Model 4 = E P
'
[ |
]
[|
|
[ |
]
Model 3} * ; e
:
[ |
[ |
[]
[|
:
Model 2 } T — o
:
|
[ ]
[ |
[ |
)
-+ Active i
Model 1| « Passive : .
i L i i i i i
0 1 2 3 4 5 6
Odds Ratio (95% Cl)
Forest Plot of Smoke Exposure on Low Bone Mass Risk
Model 4 5 i >
i
]
I
[ |
]
[ |
:
Model 3} o . s
:
I
[ ]
I
[ |
1
|
Model 2 H e
;
I
1
I
[ ]
[ |
+ Active : s
Model 1} -« Passive -— -
i 1 i L i
0.5 1.0 1.5 2.0 2.5
Odds Ratio (95% CI)

ISBN: 978-1-917892-10-0 doi.org/10.51219/URForum.2025.Dan-Wan



http://doi.org/10.51219/URForum.2025.Dan-Wan

@QUI'IITED RESEARCH FORUM
(CONNECT WITH RESEARCH WORLD)

Conference Proceedings

Global Congress on Public Health 2025

July 23-24, 2025 | Paris, France

Table 2. (A) Odds Rasios for bone mas according to risk factors in swatified populations by gender, age, race, education, poverty-income raio (PIR] and madtal
sLatin
Ostleoponin
Model 1 Maodel 2 Modd 3 Modd 4
Variale 4 OR 95% C1) OR 5% CI) OR (95% Q) OR B5% CI)
Smoke eposum
Nosmal Rel Red Rel Ref
Adtively 1453 (LOV-2.091 2020 (135303 1.188 |0.25-5.67) 1.420 (035-5.76)
SHS 1.029 10.81-1.30) 0922 (0.58-1.25) 069 0.23-2.09 0721 (023-226)
Age
18-45 Red Red Red Ref
&5-65 2892 10.94-8.54) 3467 (103-11.66) - -
6575 5881 (1.71-2022) 7.144 [191-2474) TAS! DAB-4.44) 1.760 (0.55-552)
=75 12347 (3.96-38.47) 14560 @.23-5011) 1479 033-6.54 2462 DAB-1274)
Race
Non-Hispanic white Red Red Rel Ref
Mon-Hopanic black 1.008 10.75-1.34) 094 p.58-1.24 0234 [00&-0.95) 0244 (QD5-1.17)
MNon-Hepanke Asisn Q617 0.34-1.13) 0485 0.26-0.91) 2533 (063-1013) 31081 0.72-1311)
Mexican American, other Hispanics 511 325439 6.237 (350-10.82) 249 (1.00-6.20) 2496 (0.96-653)
Mubi-Racial 2015 (1 46-278) 2173 1.52-1m) 0209 10L02-2.58) Q174 (Q01-296)
Other 0137 N.05-1.16 0.202 0.04-1.100 - -
Education
High schodl or bess Rel Red Rel Rel
Some ollege 0533 0.38-0735) 0700 0.49-1.00) QA8 L13-1.24 0409 (QL14=1.16)
College graduates Q617 10.43-088) 0959 0.62-1.53) 1029 023-4.50 0881 (020-382)
Farnily income-to-poverty atio
< 130% Rel Red Red Ref
130 © < 350% 0788 10.58-1.07) 0800 0.58-1.11) 1515 0.58-3.98) 1.395 (Qua5-428)
= 350% 0356 0.26-0.48) 0.497 0.31-0.79) 0628 0L15-2.55) 0563 (@15-211)
Marital status
Married Rel Red Rel Ref
Widowed 2515 (1.81-3150) 1211 (0.80-1.83) 1955 (0.40-9.64) 2045 (0.40-1039)
Divarced 1.424 §0.97-2.09) 1.249 [D.82-1.90) 0735 0.20-2.64) amn7 (@e-2m)
Sepanted 0.89 (0.46-1.73) 0658 (0.35-1.26) 1541 025-9.67) 1476 (0.22-9.76)
Mever married 1.088 0.62-1.91) L1623 [0.64-214) 045 07-2.88 0526 (QuDB-3.34)
Living with partner 1322 10.55-3.20) 1.300 0.53-3.20) 0341 10.03-4.45) 0.496 (0.03-7.67)
]
Low bone mass
Model 1 Maodel 2 Modd 3 Modd 4
Variable s OR 5% CD OR 5% (1) OR (95% Q) OR 95 (0
Smoke expotun
Hommal Red Red Rel Ref
Adively 0906 (0.67-1.23) 1292 (1.00-1.67 0676 [031-1.45) 0545 (032-1.30)
Passivel y 1127 0.91-139 1214 0.97-153) 1204 063229 1301 (Q70-243)
Age
15-45 Rt Red Rel Ref
A5-65 31255 1.92-5.53) 31435 Q.05-5.74 = =
65-75 1783 (2. 24-6.40) 409 2.51-674 1470 0L.73-2.97 1462 (Q77-2.77)
=75 5215 2.93-9.29) 5.95% (B50-10.15) 1052 047-2.38) 1191 (0.49-292)
Race
Hon-Hepank white Rl Red Ref Ref
Non-Hispanic black 1.015 10.84=1.23) 0955 0.79-1.19 0968 1061=-1.54 1.020 (Q062-1.68)
Hon-Heapankc Aslan 0639 0.49-084 0562 043073 2166 Q67-7.05 1187 (Q73-658)
Mexican American, other Hipanic 2757 1.93=-3.94) 2606 (1.86-390) 1834 073459 1814 (Q6T-49)
M tiRac sl 1.733 (1.21-2490 L7200 (1.17-253) 0581 R4-2.43) 0653 (Q16-283)
Other o P.a3-1.29) Q37s p.11-1.29 - -
Eduaation
High schod or less Red Red Rel Ref
Some college 0836 0.70-1.00) 097 P.75-1.13) 0467 10.28-0.79) 0452 (027-0.76)
College gradustes 1.005 10.81-1.26) 1.133 0.56-1.49) 0950 0L49-1.86) 0977 (049-1.94)
Famnilly income-to-poverty atio
< 130% Rl Red Ref Ref
130 © < 350% 0984 10.83-1.16) 0957 0.80-1.17 1779 1.02-3.%0 1.719 (QB5-3.44)
> 3500 0.B08 10.68-0.96) 0837 0.67-1.08) 1134 063-2.05 1.050 (0.59-1.85)
Marital status
Married Red Red Rel Rel
Widowed 1171 0.91-1.50 0895 0.68-1.17) 1019 047-2.20) 0818 (043-1.57)
Divorced 1176 10.89-1.55) 1.135 0.85=1.51) 1409 068-2.94 1442 (069-301)
Sepamted 1.258 10.85-1.85) 1L.54 p&2-193) 1014 049-2.58 1.142 (Q.47-2.80)
MNever muarried 0909 10.60-1.38) 1.007 10.63=1.60) 075 026-2.21) 0772 (021=-292)
Living with partner A.760 10.39-1.49) 0807 0.3%-1.67) 0506 [L14-1.55 0549 (17-1.79)
Abbreviations: OR odds mtia
Moddl 1: Unadjusted
Modd 2 Adpusted for age, race. education, lamily poverty-income ratia, and madtal 1talus
Model 3 Model 2 phs adjustments for body mass index (BM), smoking ststus, and drinking status
Moddl & Modd 3 phs adjustments for hyperension, ardiovasculsr disease (CVDL cancer, and other chionic diseases.
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