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[ Abstract] Objective To investigate the correlation of body mass index (BMI) with the severity of obstructive sleep apnea hypopnea
syndrome (OSAHS) in the elderly. Methods The medical records of 609 elderly patients ( =60 years old) suffering from OSAHS
diagnosed by standard polysomnography in Chinese PLA General Hospital, Peking University International Hospital and the Affiliated
Hospital of Gansu University of Traditional Chinese Medicine from January 2015 to October 2017 were collected and analyzed retrospec-
tively. The subjects were divided into the normal weight (n=154), overweight (n=228) and obese (n=227) groups according to

their different levels of BMI. The main indicators of polysomnography were compared among the three groups. SPSS statistics 25. 0 was
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used for data analysis. Spearman rank correlation analysis was used to study the correlation between BMI and these main indicators, and
multivariate logistic regression analysis was applied to explore the correlation between different BMI levels and OSAHS severity in the
elderly. Results There were no significant differences in levels of apnea hypopnea index ( AHI), time of oxygen saturation(Sa0, ) <
90% , oxygen desaturation index (ODI) , mean pause time, lowest oxygen saturation, mean oxygen saturation and percentage of the
times for Sa0,<90% in total monitoring time during overnight sleep (T90) among the 3 groups (P<0.05). BMI was positively correlated
with AHI, maximum pause time, ODI, T90 and time of Sp0,<90% (r=0.294, 0.113, 0.313, 0.413, 0.411, all P<0.05), but
negatively correlated with mean oxygen saturation and minimum oxygen saturation in the elderly OSAHS patients (r=-0. 173, —0.229, all P<
0.05). The risk of severe OSAHS in the overweight group was 1. 690 times higher than that of the normal weight group (OR=1.690), and
the risk was even higher in the obese group (OR=3.685). A stratified analysis between the hypertension and non-hypertension subjects
found that the correlation between obesity and severe OSAHS existed in both hypertensive and non-hypertensive subgroups, and the
correlation between obesity and severe OSAHS was greater in non-hypertensive subjects. Conclusion In the elderly, the greater BMI is, the
more severe OSAHS is. The correlation between BMI and severity of OSAHS is stronger for the non-hypertensive elderly people.
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Table 1 Comparison of clinical features and sleep respiratory monitoring indices among three different BMI groups

Normal group

Overweight group

Obese group

Item H/ X? P value
(n=154) (n=228) (n=277)
Age[ years, M(Q,,0Q3) ] 70(65,76) 67(64,73) 66(64,72) 13.222 0. 001
Male[ n (%) ] 92(60.1) 159(69.4) 144(63.7) 3.734 0. 155
Smoking history[ n (%) ] 88(57.5) 146(63.8) 140(61.9) 1.537 0. 464
Hyperlipemia[ n (%) ] 39(25.5) 96(41.9) 88(38.9) 11.453 0.003
Hypertension[ n (%) ] 87(56.9) 160(69.9) 187(82.7) 30. 326 <0. 001
Diabetes mellitus[ n (%) ] 41(26.8) 76(33.2) 107(47.3) 18.663  <0.001
Renal insufficiency[ n (%) ] 13(8.5) 17(7.4) 22(9.7) 0.777 0.678
Severe OSAHS[n (%) ] 45(29.4) 96(41.9) 135(59.7) 35.630  <0.001
AHI[ times/h, M(Q,,05)] 24.40(15.50,38. 85) 27.70(15.73,43.12) 37.20(20. 80,57.50) 50.509  <0.001
ODI[ times/h, M(Q,,03)] 12.70(7.05,24.15) 18.45(8.73,32.45) 33.10( 15. 80,50. 10) 54.640  <0.001
Time of Sa0,<90% 1.95(0.35,11.94) 5.00(0.67,24.77) 27.30(4.40,98.77) 79.831  <0.001
[min, M(Q,,Q53)]
T90[ %, M(Q,,Q5) ] 0.46(0.08,3.27) 1.22(0.17,6.32) 7.20(1.18,27.35) 80.294  <0.001
Longest pause time[ s, 45.00(31.20,69.00) 48.85(32.55,76.80) 57.00(41.50,80.00) 8.977 0.011
M(Q,,03)]
Average pause time 25.85(20.65,33.18) 22.40(19.00,27.70) 22.00(17.78,26.80) 9.567 0. 008
[S, M(Q] 903)J
18a0,[ %, M(Q;,0Q;) ] 76.00( 68. 25,85.00) 80.00(75.00,85.00) 75.00(64.50,81.50) 37.245  <0.001
MSa0,[ %, M(Q,,Q3)] 93.50(92.00,95.00) 94.00(92.00,95.00) 93.00(91.00,94.00) 21.689  <0.001

BMI: body mass index; OSAHS: obstructive sleep apnea hypopnea syndrome; AHI: apnea hypopnea index; ODI: oxygen desaturation index; Sa0, : oxygen

saturation; T90:percentage of the times for Sa0,<90% in total monitoring time during overnight sleep; LSa0O, : lowest oxygen saturation; MSa0O, : mean

oxygen saturation.
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Table 2 Correlation between BMI and sleep respiratory monitoring

Group AHI Longest pause time oDl MSa0, LSa0, T90 Time of Sa0,<90%
All the cases

r 0.294 0.113 0.313 -0.173 -0.229 0.413 0.411

P value <0.001 0. 006 <0.001 <0.001 <0.001 <0.001 <0.001
Non-hypertensive subgroup

r 0.354 0.127 0.318 -0.113 -0. 164 0. 345 0.339

P value <0.001 0. 100 <0.001 0. 138 0.031 <0.001 <0.001
Hypertensive subgroup

r 0.258 0.091 0.292 -0. 176 -0.241 0.392 0.392

P value <0.001 0.061 <0.001 <0.001 <0.001 <0.001 <0.001

BMI: body mass index; AHI: apnea hypopnea index; ODI: oxygen desaturation index; MSa0,: mean oxygen saturation; LSaO, : lowest oxygen satura-

tion; T90: percentage of the times for Sa0,<90% in total monitoring time during overnight sleep; Sa0,: oxygen saturation.
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Table 3  Binary logistic regression between degree of obesity and severe OSAHS

Model 1 Model 2 Model 3*
Group
OR 95%Cl OR 95%CI OR 95%CI

All the cases

Overweight 1.732 1.120-2.678 1. 659 1.068-2. 578 1. 690 1.077-2.651

Obese 3.560 2.298-5.516 3.409 2.188-5.310 3.685 2.334-5.817
Non-hypertensive subgroup

Overweight 2.956 1.365-6.399 2.971 1.320-6. 688 3.228 1.420-7.336

Obese 8. 154 3.313-20. 069 8.077 3.228-20. 207 7.230 2.772-18. 858
Hypertensive subgroup

Overweight 1.216 0.710-2.083 1.168 0.679-2.010 1.182 0.675-2.073

Obese 2.358 1.395-3.987 2.229 1.307-3. 802 2.527 1.459-4.377

Normal weight group was used as control group; * adjusted for gender and age;*adjusted for gender, age, smoking, alcohol consumption, diabetes mellitus,

coronary heart disease, hyperlipidemia, and renal insufficiency.
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