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A study on the correlation between respiratory event-related oxygen desaturation rate and
type 2 diabetes mellitus with diabetic vascular complications

WAN Yujiao, JI Dapeng, YUAN Yujie, WEI Guihong, MA Qiyun, GU Yanli, XU Jing’

Department of Respiratory and Critical Care Medicine, the Affiliated Huai’ an No.l People’ s Hospital of Nanjing
Medical University, Huai’ an 223300, China

[Abstract] Objective: To investigate the correlation between the oxygen desaturation rate (ODR) associated with obstructive
respiratory events and type 2 diabetes mellitus (T2DM) as well as its vascular complications in patients with obstructive sleep apnea
(OSA). Methods: A total of 493 patients with OSA who underwent polysomnography (PSG) at the Affiliated Huai’ an No.1 People’ s
Hospital of Nanjing Medical University between June 2023 and December 2024 were retrospectively included. Patients were divided
into two groups: the T2DM group (n=218) and the non-T2DM group (n=275). Based on the peripheral oxygen saturation (Sp0.) signal
from PSG, event -level ODR (ASpO./At) associated with obstructive respiratory events was calculated; individual -level ODR was
defined as the median across all-night events. Participants were stratified into tertiles according to ODR (with the Low-ODR group as
reference) , and a multivariable logistic regression model was constructed to assess the associations of ODR and conventional PSG
parameters with the risk of T2DM and diabetic vascular complications. Results: There were no significant differences in age, apnea-
hypopnea index CAHI) , or oxygen desaturation index (ODI) between the two groups. However, the ODR was significantly higher in the
T2DM group than that in the non-T2DM group [0.50 (0.35, 0.67)%/s vs. 0.38 (0.29, 0.52)%/s, P < 0.001]. Multivariable logistic
regression analysis showed that, High-ODR was significantly associated with T2DM (OR=2.96, 95%CI: 1.73-5.09, P < 0.001) and
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diabetic vascular complications (OR=3.91, 95%CI: 1.04-14.66, P < 0.05). Stratified analysis by sex further revealed that the association

between ODR and the risk of T2DM was statistically significant only in male patients; the OR for T2DM in the males of High-ODR
group was 3.64 times of the males in Low-ODR group (OR=3.64, 95%CI: 1.78-7.43, P < 0.001). Conclusion: ODR is significantly

associated with T2DM and its vascular complications in patients with OSA, and this association exhibits gender-related differences.

[Key words] oxygen desaturation rate; obstructive sleep apnea; type 2 diabetes mellitus; diabetic vascular complication
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Figure 1 Illustration of the oxygen desaturation rate calculation
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Table 1 Comparisons of baseline data between two groups
Variable Non-T2DM (n=275) T2DM(n=218) P
Agel[ years, M(Pas, Pys) ] 53.00(43.00,62.00) 53.00(42.00,64.00) 0.971
Male[n(%) ] 135(49.09) 160(73.39) <0.001
BMI[ kg/m*, M(P»s, Ps) | 29.05(25.95,32.69) 30.05(27.15,33.96) 0.006
Smoking[n(%) ] 67(24.36) 47(21.56) 0.463
Alcohol use[n(%) ] 43(15.61) 23(10.55) 0.100
TC[mmol/L, M(Pxs, Pss) ] 4.36(3.72,5.15) 4.39(3.39,5.23) 0.727
TG mmol/L,M(Pas, Pss) | 1.54(1.21,1.87) 1.54(1.30,1.88) 0.282
HDL-C[ mmol/L, M (P, Ps) ] 1.35(1.09,1.85) 1.46(1.07,1.86) 0.719
LDL-C[ mmol/L, M(P»s,Ps) ] 2.67(2.12,3.67) 2.60(1.81,3.17) 0.070
FBG[ mmol/L,M(Pss,Pss) | 5.13(4.69,5.81) 8.37(6.60,11.00) <0.001
HbAlc[%,M(Pss,Pss) ] 5.80(5.50,6.10) 8.20(7.10,9.90) <0.001
Hypertension[n(%)] 185(67.27) 150(68.81) 0.717
CHD[n(%) ] 84(30.55) 68(31.19) 0.877
AHI[ events/h , M(Pss, Pss) | 50.40(30.90,67.50) 49.40(30.93,64.33) 0.727
ODI[events/h, M(Pss, Pss) ] 44.90(23.00,62.00) 42.55(24.15,60.00) 0.959
T0[ %, M(Pas, Pss) ] 13.10(3.80,30.00) 16.95(6.03,45.03) 0.002
MeanSpO,[ % ,M(Pss, Pss) ] 93.00(91.00,94.00) 92.00(89.00,94.00) <0.001
MinSp0,[ % , M(Pss, Pss) ] 76.00(66.00,82.00) 72.00(60.00,79.25) <0.001
ODR[ %fs ,M(P»s,Pss) ] 0.38(0.29,0.52) 0.50(0.35,0.67) <0.001

BMI: body mass index; TC: total cholesterol; TG: triglyceride; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein choles-
terol; FBG: fasting blood glucose; HbAlc: glycosylated hemoglobin; CHD: coronary heart disease; AHI: apnea-hypopnea index; ODI: oxygen desatura-
tion index; T90: time below 90% of oxygen saturation levels; MeanSpO.: mean peripheral oxygen saturation; MinSpO,: minimum peripheral oxygen satu-

ration; ODR: oxygen desaturation rate.
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Table 2 Logistic regression analysis of the correlation between ODR and T2DM as well as diabetic vascular complications

T2DM Diabetic vascular complication
Variable Crude model Adjusted model Crude model Adjusted model”
OR(95%CI) P OR(95%CI) P OR(95%CI) P OR(95%CI) P
Low-ODR Reference - Reference - Reference - Reference -
Mid-ODR  1.53(0.97,2.40) 0.067  1.49(0.90,2.44) 0.119  2.12(1.00,4.52)  0.051 2.96(0.82,10.70)  0.098
High-ODR  3.15(2.00,4.95) <0.001 2.96(1.73,5.09) <0.001 2.16(1.06,4.39) 0.033 3.91(1.04,14.66) 0.043

Crude model: without adjusted parameters; Adjusted model*: after adjusting confounding factors including age, sex, BMI, smoking;, alcohol drinking,

hypertension, dyslipidemia, AHI and T90; Adjusted model’: additionally adjusted for diabetes treatment, HbAlc, the duration of diabetes.
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Table 3 Sex-stratified analysis of the association between ODR and T2DM as well as diabetic vascular complications

T2DM Diabetic vascular complication
ODR Crude model Adjusted model" Crude model Adjusted model”
OR(95%CI) P OR(95%CI) P OR(95%CI) P OR(95%CI) P

Male(n=295)

Low-ODR Reference - Reference - Reference - Reference -

Mid-ODR 2.30(1.28,4.14) 0.006 11.85(0.96,3.54)  0.064 2.55(0.96,6.75) 0.060 1.55(0.26,9.20) 0.631

High-ODR 5.49(3.00,10.01) <0.001 3.64(1.78,7.43) <0.001 3.13(1.26,7.78) 0.014 3.04(1.49,18.78) 0.031
Female(n=198)

Low-ODR Reference - Reference - Reference - Reference -

Mid-ODR 0.87(0.41,1.84) 0.715 0.64(0.25,1.64) 0352 1.89(0.52,6.85) 0.332 4.94(0.43,57.08) 0.201

High-ODR 1.27(0.59,2.71) 0.538 2.06(0.72,5.92)  0.181 1.13(0.32,3.99) 0.855 2.21(0.20,24.59) 0.520

Crude model: without adjusted parameters; Adjusted model: after adjusting confounding factors including age, BMI, smoking, alcohol drinking,

hypertension, dyslipidemia, AHI and T90; Adjusted model’: additionally adjusted for diabetes treatment, HbAlc, the duration of diabetes.

4 AHIFITI0 5 T2DM K H Il &I & fEHY Logistic [2])3 53 #
Table 4 Logistic regression analysis of the correlation between AHI, T90 with T2DM and diabetic vascular complications

T2DM Diabetic vascular complication

Variable Crude model Adjusted model” Crude model Adjusted model”

OR(95%CI) P OR(95%CI) P OR(95%CI) P OR(95%CI) P
Low-AHI Reference - Reference - Reference - Reference -
Mid-AHI 1.10(0.72,1.70)  0.658 1.13(0.71,1.78)  0.612  0.70(0.37,1.32)  0.270  2.03(0.64,6.46)  0.233
High-AHI ~ 0.81(0.52,1.26)  0.348 0.74(0.45,1.20)  0.215 0.88(0.45,1.71) 0.706  1.86(0.46,7.61)  0.387
Low-T90 Reference - Reference - Reference - Reference -
Mid-T90 1.14(0.73,1.77)  0.573 1.30(0.81,2.09)  0.284  0.82(0.41,1.64) 0.576  3.77(0.94,15.08)  0.060
High-T90 1.79(1.15,2.77)  0.009 1.58(0.97,2.56)  0.064 1.00(0.52,1.91) 0.995 3.07(0.68,13.98) 0.146

Crude model: without adjusted parameters; Adjusted model": after adjusting confounding factors including age, sex, BMI, smoking, alcohol

drinking, hypertension, dyslipidemia, AHI or T90; Adjusted model": additionally adjusted for diabetes treatment, HbA lc, the duration of diabetes.
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