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[ Abstract] Objective To explore the risk of osteoporosis in elderly males with obstructive sleep apnea syndrome ( OSAS).
Methods From January 2015 to October 2017, 623 male patients diagnosed with OSAS were collected from the sleep centers of 6
tertiary hospitals in Beijing and Gansu Province, and then divided into osteoporosis risk group (n=302) and control group (n=321)
according to the results of One-Minute Risk Osteoporosis Test of International Osteoporosis Foundation. All patients were followed up
regularly, and the follow-up endpoint was occurrence of risk of developing osteoporosis. SPSS statistics 25. 0 was used for data analysis.
Student's ¢ test, Mann-Whitney U test, or Chi-square test was employed for intergroup comparison. Cox regression analysis was applied to
analyze risk factors for the development of osteoporosis in elderly OSAS males. Results Out of 623 male OSAS patients, 48. 5% (302/623)
were screened for osteoporosis risk. Compared with the control group, the osteoporosis risk group was older and had significantly lower
diastolic blood pressure, smaller waist circumference, larger smoking ratio, lower average pulse oxygen saturation in sleep parameters,
lower levels of triglyceride, uric acid, C-reactive protein, red blood cell count and haemoglobin level, and the incidences of carotid
atherosclerosis and chronic obstructive pulmonary disease when compared with the control group (P<0.05). Cox proportional risk
regression analysis showed that during a median follow-up period of 55 months, age (HR=1.029, 95%CI 1.013-1.045) and carotid
atherosclerosis history (HR=1.547, 95%CI 1. 157-2.068) were independent risk factors for the risk of osteoporosis in older males
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with OSAS, while larger waist circumference ( HR=0.983, 95%CI 0.976-0.990) and mean pulse oxygen saturation ( HR=0.941,
95%CI 0.904-0.979) were protective factors ( P<0.05). Conclusion OSAS patients are prone to secondary osteoporosis, especially

for the male OSAS patients with senior age and history of carotid atherosclerosis. Larger waist circumference and higher mean pulse

oxygen saturation are protective factors for the risk of osteoporosis.
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Table 1 Comparison of baseline data of elderly male patients with OSAS between two groups

Ttem Control group(n=321) Osteoporosis risk group(n=302) P value
Age[ years, M(Q,, Q3) ] 64.00(61.00,67.00) 67.00(65.00,73.00) <0.001
BMI(kg/m?, %s) 27.31£3.93 26.72+4.26 0.074
SBP[ mmHg, M(Q,, Q;)] 139.50(126.00,158.25) 142.00( 130. 00,160. 00) 0.102
DBP[ mmHg, M(Q,, Q;)] 79.50(71.00,90.00) 75.00( 70. 00,80. 00) 0. 006
NC[em, M(Q,, Q)] 38.00(35. 00,40. 00) 37.75(35. 00,40. 00) 0. 660
WC[em, M(Q,, Q3) ] 94.50(85.25,101.75) 80.00(70.25,96.75) 0. 002
HC[em, M(Q,, Q3)] 103. 00(98. 00, 109. 75) 102. 00(96. 25,107.75) 0.453
Smoking[ n (%) ] 72(22.4) 128(42.4) <0.001
Alcohol drinking[ n (%) ] 44(13.7) 52(17.2) 0.225
AHI (times/h, M(Q,, Q5)] 25.05(15.23,39. 60) 21.55(15. 13,34. 83) 0.377
ODI (times/h, M(Q,, Q5)] 18.65(9.58,33.00) 20.09( 8. 83,30.60) 0. 904
MSp0,(%, M(Q,, Q3)] 94.00(91.63,96.00) 94.00(92.00,94.95) <0. 001
LSpO0,( %, M(Q,, Q)] 79.00(69. 25,85.50) 81.00(73.00,85.00) 0.339
TSA90(min, M(Q,, Q3)] 6.75(2.10,43.01) 14.18(2. 06,47. 17) 0. 802
TG(mmol/L, M(Q,, Qy) ] 1.27(0.94,1.85) 1.08(0.92,1.70) 0.022
UA(pmol/L, M(Q,, Q5) ] 346.00(281.35,430.75) 329.30(276.83,373.15) 0. 004
CRP(mg/L, M(Q,, Q3)] 1.50(0.33,10.95) 0.32(0.11,2.53) 0.018
RBC(x10°/L, M(Q,, 03)] 4.62(4.32,4.92) 4.51(4.24,4.84) 0. 004
Hb(g/L, M(Qy, Q3)] 144.00( 134.92,152.00) 141.44(132.00,148. 00) 0.010
Hypertension[ n( %) ] 214(66.7) 195(64.6) 0.582
Hyperlipidemia[ n( %) ] 83(25.9) 73(24.2) 0. 661
Diabetes mellitus[ n( %) ] 74(23.1) 68(22.5) 0.873
Coronary heart disease[ n( %) ] 67(20.9) 72(23.8) 0.374
Carotid atherosclerosis[ n (%) | 49(15.3) 69(22.8) 0.016
Atrial fibrillation[ n( %) ] 19(5.9) 29(9.6) 0. 085
COPD[n(%) ] 11(3.4) 27(8.9) 0. 004
Gastroesophageal reflux[ n( %) | 7(2.2) 15(5.0) 0. 060

OSAS: obstructive sleep apnea syndrome; BMI: body mass index; SBP: systolic blood pressure; DBP . diastolic blood pressure; NC: neck circumfe-

rence; WC: waist circumference; HC: hip circumference; AHI: apnea-hypopnea index; ODI: oxygen desaturation index; MSpO,: mean pulse oxygen

saturation; LSpO,: lowest pulse oxygen saturation; TSA90: duration of time with Sa0,<90% ; TG triglyceride; UA: uric acid; CRP: C-reactive protein;

RBC: red blood cell count; Hb: hemoglobin; COPD: chronic obstructive pulmonary disease.
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Table 2 Cox regression analysis on risk factors for OP in older men with OSAS

Factor B SE Wald X? P value HR(95%CI)
Age 0.028 0. 008 12.234 <0.001 1.029(1.013-1.045)
wC -0.017 0. 004 21.139 <0.001 0.983(0.976-0.990)
MSpO, -0.061 0.021 8. 848 0.003 0.941(0.904-0.979)
Carotid atherosclerosis 0.436 0. 148 8.679 0.003 1.547(1.157-2.068)

OSAS: obstructive sleep apnea syndrome; OP: osteoporosis; WC: waist circumference; MSpO, : mean pulse oxygen saturation.
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