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[ Abstract] Objective To explore the influencing factors of hypertension associated with obstructive sleep apnea syndrome ((OSAS)
in the elderly males and to construct an integral assessment system to predict the risk of hypertension in the OSAS population. Methods We
selected 798 elderly males OSAS patients as the research subjects from six tertiary hospitals ( Beijing, Gansu Province, Shandong
Province, eic. ) from January 2015 to October 2017. According to the presence of hypertension, they were divided into hypertension
group (n=538) and non-hypertension group (n=260). Their general information and biochemical indicators were collected. SPSS

25.0 was used for data analysis. Spearman correlation analysis was used to evaluate the correlation between various indicators and
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hypertension grading, and logistic regression analysis to analyze the factors affecting hypertension. A risk prediction model was
constructed for hypertension in elderly male OSAS population. Receiver operating characteristic (ROC) curve was used to evaluate the
rick prediction model. Results The body mass index ( BMI), oxygen desaturation index (ODI), time with pulse oxygen saturation
(Sp0,)<90% , proportion of the cumulative sleep time with Sp0,<90% in total sleep time (T90), creatinine, fasting blood glucose,
proportion of patients with a drinking history, and prevalence of diabetes mellitus, coronary heart disease, carotid atherosclerosis and
hyperlipidemia were significantly higher in the hypertensive patients than in non-hypertensive patients, and the differences were statisti-
cally significant ( P<0.05). Correlation analysis showed that the age, BMI, apnea hypopnea index ( AHI), ODI, time of SpO,<
90% , T90, low-density lipoprotein cholesterol, fasting blood glucose and creatinine levels were significantly positively correlated with
hypertension grading (r=0.107, 0. 160, 0.072, 0.079, 0.089, 0.087, 0.080,0. 112,0. 154; P<0. 05 for all) , and that the lowest
oxygen saturation and high-density lipoprotein cholesterol were negatively correlated with hypertension grading (r=-0.082, -0. 087;
P<0. 05 for both). Multivariate logistic regression analysis showed that BMI (OR=1.098, 95%CI 1.053-1. 145) , fasting blood glucose
(OR=1.144, 95%CI 1.028-1.274), creatinine (OR=1.008, 95%CI 1.002-1.014) and hyperlipidemia ( OR=1.543, 95%CI
1. 070-2.224) were risk factors, and the treatment with continuous positive airway pressure (CPAP) (OR=0.612, 95%CI 0.387-0.967)
was a protective factor of hypertension in elderly male OSAS patients. The calculation formula for the risk prediction model was logit
(P)=-3.263+0. 093xBMI+0. 135xfasting blood glucose+0. 008 Xcreatinine+0. 434x hyperlipidemia—0. 491xCPAP , with an area under ROC curve
of 0.654 (95%CI 0. 614-0.694) , a sensitivity of 0. 701 and a specificity of 0. 542. Theoretically, the integral range of the individual
patients to be evaluated was from =2 to 11 after values were assigned to all the variables in the model. Using the formula, the corre-
sponding probability of hypertension was P=1/[ 1+exp(0.2277-0.217S) ], where S representod the corresponding integral. Conclusion The
BMI, fasting blood glucose, creatinine, hyperlipidemia, and CPAP are influencing factors of hypertension in the elderly male OSAS
patients. The risk prediction model established in this study has some ability to detect hypertension in the elderly male OSAS patients,
and the designed integral assessment system can predict the risk of hypertension simply and intuitively.
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Table 1  Comparison of clinical data between two groups
Item Non-hypertension group(n=260) Hypertension group(n=>538) P value
Age[years, M(Q,, Q5)] 66.0(62.0,70.0) 66.0(62.0,72.0) 0.094
BMI(kg/m?, M(Q,, 03)] 25.9(23.6,28.1) 27.0(24.7,29.4) <0. 001
Related indicators of sleep breathing[ M(Q,, Q) ]
AHI(times/h) 27.9(16.8,42.4) 33.8(18.2,51.5) 0.097
ODI( times/h) 21.7(11.8,36.6) 28.4(12.5,44.9) 0.037
Mean pause time('s) 23.3(19.2,28.0) 23.0(19.8,26.5) 0. 694
Maximum pause time(s) 54.0(38.0,87.0) 57.0(37.0,83.0) 0.762
MSpO, (%) 93.0(92.0,95.0) 93.0(91.0,95.0) 0.462
LSpO,( %) 80.0(73.0,85.0) 79.0(70.0,85.0) 0.258
Time of Sp0,<90% (min) 8.7(1.5,46.0) 17.7(3.2,70.7) 0.022
T90( %) 1.3(0.2,8.2) 3.6(0.6,15.8) 0.021
Laboratory index[ M(Q,, Q) ]
Total bilirubin( wmol/L) 10.5(8.3,13.7) 10.2(8.1,13.2) 0.264
HDL-C( mmol/L) 1.2(1.0,1.4) 1.0(0.9,1.2) 0.228
LDL-C( mmol/L) 2.3(2.0,2.9) 2.6(1.9,3.0) 0.220
Total cholesterol ( mmol/L) 4.3(3.6,5.1) 4.2(3.5,4.9) 0.163
Triglyceride ( mmol/L) 1.2(0.9,2.0) 1.3(1.0,1.8) 0. 063
Cr( pmol/L) 75.0(65.0,82.0) 77.0(68.0,90.0) 0. 002
Uric acid( pmol/L) 344.0(307.0,390.0) 357.0(313.0,407.0) 0. 095
FBG ( mmol/L) 5.5(5.0,6.6) 6.0(5.0,7.0) 0. 004
RDW (%) 12.8(12.5,13.0) 12.9(12.5,13.3) 0.922
Hemoglobin( g/1.) 142.0(139.0,156.0) 144.0(134.0,153.0) 0. 540
Non-Han population[ n( %) ] 5(1.9) 17(3.2) 0.317
Smoking[ n(%) ] 83(31.9) 177(32.9) 0.730
Alcohol drinking[ n( %) ] 35(13.5) 109(20.3) 0.017
Diabetes mellitus[ n( %) ] 36(13.8) 173(32.2) <0.001
Coronary heart disease[ n( %) | 35(13.5) 178(33.1) <0. 001
Carotid atherosclerosis[ n( %) ] 48(18.5) 166(30.9) <0. 001
Hyperlipidaemia[ n( %) ] 52(20.0) 161(29.9) 0. 003
Severity of OSAS[n( %) ] 0. 053
Mild 53(20.4) 117(21.7)
Moderate 91(35.0) 144(26.8)
Severe 116(44. 6) 277(51.5)
CPAP[n(%) ] 38(14.6) 57(10.6) 0. 100

BMI: body mass index; AHI: apnea hypopnea index; ODI: oxygen desaturation index; MSpO, : mean pulse oxygen saturation; LSpO, : lowest pulse oxygen
saturation ; T90; time of Sp0O,<90%/ total sleep time; HDL-C: high-density lipoprotein cholesterol ; LDL-C low-density lipoprotein cholesterol; Cr: creatinine; FBG:
fasting blood glucose; RDW'; red blood cell distribution width; OSAS: obstructive sleep apnea syndrome; CPAP: continuous positive airway pressure.
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Table 3  Influencing factors of hypertension in elderly male patients with OSAS

Univariate analysis Multivariate analysis
Factor

B OR(95%CI) P value B OR(95%CI) P value
Age 0.016 1.016(0.994-1.038) 0. 146 - - -
BMI 0. 098 1.103(1.059-1. 149) <0. 001 0.093 1.098(1.053-1. 145) <0.001
AHI 0. 008 1.008(1.001-1.016) 0. 036 0.003 1.003(0.995-1.011) 0. 480
0ODI 0. 009 1.009(1.001-1.016) 0. 030 - - -
LSpO, -0. 008 0.992(0.979-1.005) 0.215 - - -
T90 0. 002 1.002(0.995-1.009) 0.531 - - -
FBG 0. 150 1.162(1.050-1.287) 0. 004 0.135 1.144(1.028-1.274) 0.014
Triglyceride 0. 045 1.046(0.892-1.226) 0.582 - - -
HDL-C -0.218 0.804(0.555-1.165) 0.249 - - -
Cr 0. 009 1.009(1.003-1.015) 0. 004 0. 008 1.008(1.002-1.014) 0. 009
Uric acid 0. 002 1.002( 1. 000-1.004) 0.051 - - -
Hyperlipidaemia 0.535 1.708(1.197-2.437) 0. 003 0.434 1.543(1.070-2.224) 0.023
Smoking 0. 056 1.057(0.770-1.452) 0.730 - - -
Drinking 0. 500 1.649(1.090-2.493) 0.018 0.408 1.503(0.981-2.303) 0.061
CPAP -0.368 0.692(0.446-1.075) 0.102 -0.491 0.612(0.387-0.967) 0.038

OSAS: obstructive sleep apnea syndrome; BMI: body mass index; AHI: apnea hypopnea index; ODI: oxygen desaturation index; LSpO,: lowest pulse
oxygen saturation; T90: time of Sp0,<90%/ total sleep time; FBG: fasting blood glucose; HDL-C: high-density lipoprotein cholesterol; Cr: creatinine; CPAP;
continuous positive airway pressure. —; no datum.
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Table 5 Predictive values of hypertension risk corresponding

to each integer score in integral evaluation system
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Figure 1 ROC curve of the model in predicting hypertension
in elderly male patients with OSAS
OSAS: obstructive sleep apnea syndrome; ROC: receiver
operating characteristic.
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to logistic regression model

49.

55.
60.
65.
70.
74.
78.
81.
84.

33
73
14
43
48
21
54
44
88
88

Factor Score ( points )

BMI level
BMI<24 kg/m?
24 kg/m* <BMI<28 kg/m’
28 kg/m? <BMI<32 kg/m’
BMI=32 kg/m?
FBG level
FBG<5. 0 mmol/L
5.0 mmol/L<FBG<5. 6 mmol/L
5.6 mmol/L<FBG<6.5 mmol/L
FBG=6.5 mmol/L
Cr level
Cr<65pmol/L
65 pmol/L=<Cr<75 pmol/L
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BMI: body mass index; FBG: fasting blood glucose; Cr: creatinine;

CPAP : continuous positive airway pressure.
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