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Supplemental Materials 
Supplemental Appendix S1: Associations between Arousal Index and A) AHI and B) SPO2 Residual 

 

Figure S1: Associations between Arousal Index and A) AHI and B) SPO2 Residual. Arousal index was 

correlated with AHI (R2 = 0.20).  

  

 



Table S1:  

Independent Variable Beta Coefficient (Standard Error) 

SPO2 during Wakefulness (%) 0.803 (0.059)** 
Log AHI  -0.729 (0.130)** 
Arousal Index (events/hr) 0.141 (0.045)** 
Intercept 14.396 (5.149)** 

R2 =  0.56 
* p<0.05, ** p<0.01 

 

 

In order to examine the relationship between sleep disordered breathing and sleep continuity, we first 

examined the association between AHI and arousal index and demonstrated a strong association 

between AHI and arousal index. We then constructed a multivariable model to predict nocturnal 

saturation as a function of SPO2 during wakefulness, AHI, and arousal index. This analysis demonstrated 

that AHI was associated reductions in nocturnal saturation. In contrast, arousal index was inversely 

associated with nocturnal SPO2, suggesting that highlanders who aroused more frequently experienced 

less nocturnal hypoxemia than highlanders with comparable daytime saturation and AHI.  



 

 

Supplemental Appendix S2: Sensitivity Analysis of HbA1c and Sleep Disordered Breathing Association 

to Hemoglobin Concentration  

Independent Variable Beta Coefficient (Standard Error) 

Log AHI  0.055 (0.027)* 
SPO2 Residual (%) -0.017 (0.017) 
SPO2 during Wakefulness (%) -0.042 (0.010)** 
Age (years)   0.009 (0.003)** 
BMI (kg/m2) -0.020 (0.003)** 
Male Sex -0.073 (0.075) 
Hemoglobin   0.017 (0.021) 
Intercept   8.061 (1.364) 

R2 = 0.248 
* p<0.05, ** p<0.01 

 

 

Results of a linear regression model of hemoglobin A1c as function of sleep disordered breathing while 

adjusting for hemoglobin are presented above. Log AHI was significant (p<0.05) in this model.  

 

  



 

Supplemental Appendix S3: Sensitivity Analysis of HbA1c and Sleep Disordered Breathing Association 

to Diabetic Treatment Status  

Independent Variable Beta Coefficient (Standard Error) 

Log AHI 0.111 (0.047)* 
SPO2 Residual (%) -0.039 (0.029) 
SPO2 during Wakefulness (%) -0.078 (0.023)** 
Age (years) 0.007 (0.005) 
BMI (kg/m2) -0.001 (0.013) 
Male Sex -0.165 (0.101) 
Drug Treatment for Diabetes 4.991 (0.232)** 
Intercept 12.015 (2.156)** 

R2 =  0.75 
* p<0.05, ** p<0.01 

 

 

Results of a linear regression model of hemoglobin A1c as function of sleep disordered breathing are 

presented above. This model included diabetic test subjects while adjusting for treatment status. Log 

AHI was significant (p<0.05) each of these models.  

  



Supplemental Appendix S4: Sensitivity Analysis of HbA1c and Sleep Disordered Breathing Association 

to Alternate Metrics of Obesity 

 Beta Coefficient (Standard Error) 
Independent Variable Model 1 Model 2 

Log AHI 0.064 (0.027)* 0.074 (0.027)** 
SPO2 Residual (%) -0.021 (0.017) -0.027 (0.016) 
SPO2 during Wakefulness (%) -0.047 (0.013)** -0.056 (0.013)** 
Age (years) 0.009 (0.003)** 0.008 (0.003) ** 
Waist Circumference (cm) 0.005 (0.003)* -- 
Waist:Hip -- 0.394 (0.397) 
Male Sex -0.078 (0.060) -0.078 (0.068) 
Intercept 8.838 (1.249)** 9.426 (1.259)** 

* p<0.05, ** p<0.01    

 

Additional multivariable models were constructed to examine the sensitivity of the association between 

HbA1c and sleep disordered breathing to metrics of obesity. In these models, including waist 

circumference and waist:hip ratio did not attenuate the independent association between log AHI and 

HbA1c.  

 



Supplemental Appendix S5: Associations between sleep disordered breathing and blood pressure and 

lipids 

 

Figure S4: Scatter plots of box-cox transformed blood pressure and lipids vs mean nocturnal SPO2 and 

apnea-hypopnea index. Triglycerides was significantly associated with nocturnal hypoxemia and AHI. 

Systolic blood was associated with AHI. 

 

 

  



Supplemental Appendix S6:  Multi-variable models of associations between sleep disordered 

breathing and blood pressure and lipids 

 

 

Figure S5:  Multi-variable models of associations between sleep disordered breathing and blood 

pressure and lipids. Beta values +/- confidence intervals have been plotted in unadjusted and fully 

adjusted models. In fully adjusted models (triangles), neither nocturnal component of hypoxemia nor 

AHI was associated with blood pressure or lipids.  

  





Supplemental Appendix S7: Effects of Including log AHI on the Association between HbA1c and SPO2 

during Wakefulness 

Independent Variable Beta Coefficient (Standard Error) 
 Model 1 Model 2 

Log AHI -- 0.054 (0.027)* 
SPO2 during Wakefulness (%) -0.045(0.013)** -0.044 (0.013)** 
Age (years) 0.011 (0.003)** 0.009 (0.003)* 
BMI (kg/m2) 0.026 (0.013)** 0.022 (0.007) * 
Male Sex -0.034 (0.054) -0.054 (0.054) 
Intercept 8.453 (1.242)** 8.407 (1.231)** 

* p<0.05, ** p<0.01   

 

In these multivariable models to predict HbA1c as a function of oxygenation during wakefulness, while 

adjusting for age, sex, and BMI, SPO2 during wakefulness was inversely associated with HbA1c. The 

inclusion of log AHI as a predictor of HbA1c did not attenuate the association between HbA1c and SPO2 

during wakefulness. These results suggest that recurrent apneas and sustained daytime hypoxemia 

contribute to HbA1c elevations through differing mechanisms. 



 


