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A meta-analysis of association between obstructive sleep apnea-hypopnea syndrome and low
bone mass in adults
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Abstract: Objective To assess the association between obstructive sleep apnea and low bone mass in adults. Methods Studies
relevant to obstructive sleep apnea( OSA) and bone mass were identified through the databases including PubMed, EMBASE, Web
of Science, the Cochrane Library, CBM, CNKI, Wanfang data and VIP.Selected studies were appraised based on the Newcastle-
Ottawa Scale (NOS) for assessing risk of bias in observational studies. Analysis of data was performed with Review manager
( Version 5. 3) , publication bias and sensitivity were performed with Stata( Version 15. 1). Results 1 091 articles were retrieved,
1 074 articles were excluded, 17 studies(n=113 460) met our inclusion criteria. Meta-analysis showed that OSA was a significant risk
factor for osteoporosis( odds ratio (OR)=1.74,95 % CI.1.43-2.13,P<0.000 01) ; males had an OR of 1.90 (95 % CI.1.33-
2.72,P=0.000 4) while the OR in females was 2.56 (95 % CI.1.96-3.34,P<0.000 01) ; elderly( >65 years old) had an OR of
2.62 (95 % CI.1.86-3.71,P<0.000 01) while middle-aged people in their 40 s and 65 s had an OR of 1.73 (95 % CI.1.31-
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2.28,P=0.000 1). There was a significant lower bone mineral density( BMD) at the lumbar spine in the OSA group with a pooled
mean difference (MD) of -0.12 (95 % CI.-0.18 — —0.06,P=0. 000 1) compared with controls. Males had an MD of —-0. 08 (95
% CI.-0.15- -0.01,P=0.02,subgroup of males without comorbidities; MD=-0. 12,95 % CI.-0. 19--0.05,P=0. 000 8) while
the MD in females was —0.08 (95 % CI.-0.21-0.06,P=0.27), There was a significant lower BMD at the femur neck in the
OSA group with a pooled MD of -0.12(95 % CI:-0.19- -0.05, P=0.000 7) compared with controls. Males had an MD of
-0.09 (95 % CI.-0.17--0.02, P=0.02, subgroup of males without comorbidities; MD=-0.11, 95 % CI.-0.19--0.03, P=
0.006) while the MD in females was —0.10(95 % CI.-0.33-0.12,P=0.37). No obvious publication bias was detected in all

analysis. Conclusion Obstructive sleep apnea is a significant risk factor for osteoporosis.There is a significant lower BMD at the

lumbar spine and femur in the OSA group compared with the control group.

Key words: obstructive sleep apnea; osteoporosis; bone density; meta-analysis
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Table 1 Basic features of the included studies
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Test for overall effect Z = 5,53 (# < D.00001} : BEPOSAHSE ARFERIBEe

B3 OSAHS 4 5 B4 7 g A8 A A 1y AR Ak Al

Fig.3 Forest plot of risk of osteoporosis in OSAHS vs.controls
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Fig.4 Forest plots of risk of osteoporosis in OSAHS vs. sex-matched control patients
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Fig.5 Forest plots of risk of osteoporosis in OSAHS vs. age-matched control patients
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Fig.6 Forest plot of BMD at the lumbar spine in the OSAHS vs. controls

QSAHSE i Bean Difference Hean Difference
Study or Subgroup  Mean 5D Total Mean S0 Tetal Weight WV, Random, 85% €I W, g 5%t
233 B
Chea 2017 145 €33 88 104 038 13 10X 001 00D, 003 R
Qg 2018 1.01 014 B? 102 0407 3 126X -0.01 1005 0031 .
Sforza 2013 162 015 227 1 417 114 128%  0.02 002, 0.06] T
Terxt 2615 108 015 20 116 013 30 1LI%  -0.08 018, 0.00] e
¥ 2018 072 32 45 088 Q07 15 1XIX -0.26 031, ~0.21) ot
AEE 015 106 1.2 94 1083 Q118 32 48K -002{0.27,0.22
R 2017 ¢32 012 88 108 008 30 124N IG5, 012 e
B 2018 087 012 48 088 01 16 118X 0110917, -0.05) e
B 2018 812 45 056 013 40 12.1% -9.08 [-0.13,-0.03] -
Subtotal (955D 723 324 100.0% -008 [-0.15, ~0.01] -
Hemmgenely: Taw® = 0.01; Chif = 104.96, 4f = 8 (F < 0.00001); ¥ = 82%
Testfor sverall effecr Z = 2.39 (P = 0.02)
ESFE o
Sforza 2013 $82 15 232 088 BI4 258 284X 003 [-0.18,0.22 anmn - amannssen
Wi 2015 0.86 032 112 08K Q11 36 06N -0.12 0.8, -0.08] -
Subtotal (B95% CO 344 295 1000% -0.08 [-0.21, 0.06] o
Hemrogenelty: Tau' « 0.07; Chi¥ w 2,18, ¢ = 1 {P = 0.14); F = 54X
Teest for overali effoct: Z = 111 {P = .27}
2.1.3 B RESEE
Chen 2017 L1S 013 6% 1148 41% 15 152K 001 008,011 s St
%K% 2019 D72 034 45 098 007 15 1858 ~0.26 [-0.3L 024 o
T 2015 106 1.2 94 1083 018 32 6.0% -0.0210.27,0.2%
ER 17 052 012 88 108 805 30 WX -0 0.0, ~0.12 e
B8 2015 987 41z 46 088 01 16 100X -0.11 BO17, -0.08] e
Bt 2018 Q.88 01 a5 088 Q.13 40 106N 00K 013, -0.03] o
Subtotal O5% Cl 387 148 100.0% ~0.12 {~0.18, ~0.05] -
Hetsrogenelty: Taw' = 8.01; Cht w 34.85, df = 5 (P < D.O0001); F = 56X
Teest for overali effocs: 2 = 3.34 (P = .0008}

Testfor subgroup differences: ChE = 0,70, dF = 2 (P = 0.70), F = 0%

& 7

SN N
HRTOMHSE HHTREE

FVE e T TG P B T 2 HEEATE B Y AR A K]

Fig.7 Forest plots of BMD at the lumbar spine in male and female and males without comorbidities
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