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Objectives. Although multiple mechanisms, including autonomic dysfunction, seem to link 
sleep-disordered breathing (SDB) with dyslipidemia in animal studies, the data in clinical studies 
are limited. The aim of this study was to explore the association of lipoprotein levels with SDB 
measures in healthy habitual snorers. We supposed that autonomic dysfunction is the linking 
mechanism.

Methods. We enrolled 110 previously healthy subjects with complaints of habitual snoring. To 
assess SDB, polysomnography was performed. Blood samples for the analysis of total cholesterol 
(TC), high-density lipoprotein (HDL), low-density lipoprotein cholesterol (LDL), and triglycer-
ides (TG) were obtained in a fasting condition after the polysomnography. Baroreflex sensitivity 
(BRS) was used to assess the autonomic dysfunction.

Results. In stepwise multiple linear regression analysis, minimal nocturnal blood oxygen satu-
ration (beta=–0.240, p=0.020) and neck circumference (beta=0.224, p=0.03) were the only signifi-
cant contributors in model predicting TG. SDB measures were not identified as significant contrib-
utors in models predicting TC, LDL, and HDL. We failed to find any significant difference in BRS 
in SDB subjects when compared according to the presence or absence of hypercholesterolemia/
hypertriglyceridemia. In SDB subjects, the area under the curve in a receiver operating curve to 
predict hypercholesterolemia and hypertriglyceridemia by BRS was 0.468 (95% CI: 0.328–0.608) 
and 0.425 (95% CI: 0.304–0.546), respectively.

Conclusions. Our results suggest that minimal nocturnal blood oxygen saturation is significant 
contributor in model predicting TG. No significant decrease in BRS was found in SDB subjects 
with hypercholesterolemia and hypertriglyceridemia. In SDB subjects, the role of autonomic dys-
function in the development of dyslipidemia remains controversial.
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The results from multiple animal studies show 
direct causal relationship between intermittent 
hypoxia and hyperlipidemia, with increases in lipids 
proportional to the severity of the hypoxia (Li et al. 
2005; Li et al. 2007a). Mechanisms involved in dyslip-

idemia induced by intermittent hypoxia may include 
up-regulation of lipid biosynthesis through up-regu-
lation of sterol regulatory element binding protein 
1c (SREBP-1c), a key hepatic transcription factor of 
lipid biosynthesis (Li et al. 2005; Li et al. 2007a, b; 
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Savransky et al. 2007). Impairment of lipoprotein 
clearance is other possible mechanism. Intermit-
tent hypoxia inhibits triglyceride-rich lipoprotein 
clearance by activating angiopoietin-like protein-4 
(Angptl-4) that is a potent inhibitor of lipoprotein 
lipase in the adipose tissue (Dallinga-Thie et al. 2010; 
Drager and Polotsky 2011). Intermittent hypoxia 
also activates the sympathetic nervous system that 
could potentially induce lipolysis (Jaworski et al. 
2007; Jun and Polotsky 2007, 2009; Lafontan and 
Langin 2009). The evidence from the human studies 
linking SDB with dyslipidemia, although suggesting 
the role of SDB in development of dyslipidemia and 
favorable effect of positive airway pressure therapy, is 
still limited (Newman et al. 2001; Roche et al. 2009). 
Increased sympathetic drive resulting from recur-
rent nocturnal respiratory events is an important 
mechanism reported in the pathophysiology of SDB 
(Narkiewicz et al. 1998). Baroreflex system normally 
buffers increases in the blood pressure by inhibiting 
the sympathetic nervous system and it provides a 
negative feedback by aortic, carotid, and pulmo-
nary baroreceptors (Chapleau 2012). Depressed 
baroreflex sensitivity (BRS) has been reported in 
SDB by multiple authors and it was supposed, that 
repeated sympathetic activation may change BRS 
in sleep apnea subjects and lead to chronic sympa-
thetic overactivation (Siarnik et al. 2014; Cortelli et 
al. 2012). Other authors have supposed that sympa-
thovagal imbalance in the form of increased sympa-
thetic and decreased parasympathetic activity might 
contribute to the decreased BRS in the pre-obese and 
obese subjects (Indumathy et al. 2015). It is necessary 
to admit that clear evidence for causality between 
increased sympathetic activity and decreased BRS in 
sleep apnea is currently missing.

The aim of this study was to explore the association 
of lipoprotein levels with SDB measures in subjects 
with complaints of habitual snoring without previous 
diagnosis of SDB or other chronic disease. In popula-
tion with newly diagnosed SDB, we aimed to compare 
BRS in subjects with hypercholesterolemia/hyper-
triglyceridemia compared to SDB subjects without 
hypercholesterolemia/hypertriglyceridemia. We are 
not aware of any similar study so far.

Subjects and methods

The study population was recruited from the 
patients examined in the sleep laboratory of the 1st 
Department of Neurology, Comenius University 
and University Hospital, Bratislava, Slovakia due to 
complaints of habitual snoring. The subjects were 

excluded in a case of previous diagnosis of SDB, arte-
rial hypertension, cardiovascular disease, diabetes 
mellitus or any other chronic diseases. Any current 
medication or smoking habit were additional exclu-
sion criteria. Between November 2011 and May 2017, 
a total number of 110 subjects was recruited. Demo-
graphic data and clinical characteristics including age, 
gender, body-mass index (BMI), waist circumference, 
and neck circumference were recorded on admission. 
According to the values of BMI, subjects were clas-
sified as lean (BMI<25), overweight (25≤BMI<30) or 
obese (BMI≥30). The study was approved by the local 
ethics committee (Ethics committee of the Univer-
sity Hospital Bratislava) and all subjects signed an 
informed consent.

The sleep study was performed in standardized 
sleep laboratory settings using Alice 5 or Alice 6 
devices (Philips-Respironics, Netherlands). Stan-
dardized criteria for scoring of the sleep parameters 
and respiratory events were used. Apnea was defined 
as the cessation or the reduction of airflow of ≥90% 
for >10 s and hypopnea as a reduction in airflow 
of ≥50% for 10 s with oxygen desaturation of ≥3% 
or arousal. Apnea-hypopnea index (AHI; defined 
as number of apneas and hypopneas per hour of 
sleep), oxygen desaturation index (ODI; defined as 
number of desaturations ≥3% with duration >10 s 
per hour of sleep) and blood oxygen saturation were 
recorded (Iber et al. 2007). SDB was defined as AHI 
≥5. Moderate-to-severe SDB (msSDB) was defined as 
AHI ≥ 15. Scorers were blinded to the baseline char-
acteristics of the study population.

Blood tests were performed in the morning 
following polysomnography. The blood samples 
were obtained in fasting condition and processed in 
the local hospital laboratory. Parameters including 
total cholesterol (TC), high-density lipoprotein 
(HDL), low-density lipoprotein cholesterol (LDL), 
and triglycerides (TG) were set using an enzymatic 
colorimetric method (Cobas Mira Plus, Roche Diag-
nostics GmbH, Montclair, NJ, USA). Hypercholester-
olemia was defined as TC>5 mmol/l and hypertri-
glyceridemia as TG>1.7 mmol/l.

A volume clamp method to capture beat-to-beat 
values of blood pressure and pulse rate in the finger 
artery was used for noninvasive measurement of BRS. 
A cuff of appropriate size was attached to the middle 
finger of the non-dominant hand and continuous 
blood pressure and pulse rate were recorded by using 
the Finometer device (Finapres Medical Systems BV, 
Amsterdam, Netherlands) as previously described 
(Sykora et al. 2009). Spontaneous BRS measurement 
was recorded for a period of 10 min and the value of 
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BRS calculated by the Finometer device was used.
Categorical variables were expressed as numbers 

and proportion (%), continuous variables as means 
(± standard deviation) or median (interquartile 
range [IQR], minimal-maximal values) depending 
on normality of distribution. Pearson or Spearman 
correlation coefficients were used to determine the 
relationships between lipoprotein levels and the char-
acteristics of the study population. Stepwise multiple 
linear regression was used to create the prediction 
model and identify the most important contributors 
to this model. A model including highest number 
of significant predictors was chosen. The dependent 
variable in each model was the levels of particular 
lipoprotein (TC, TG, LDL, HDL, separately). We 
included following baseline characteristics as inde-
pendent variables in each model: age, gender, waist 
circumference, neck circumference, BMI, AHI, ODI, 
average, and minimal nocturnal saturation of blood 
with oxygen. Each model was assessed for the pres-
ence of multicollinearity of included variables. Vari-

ance inflation factors (VIF) ≥5 was indicative for 
multicollinearity.

For between-two-group comparison of particular 
variables, chi-squared test, Mann–Whitney test, and 
Student t test were used. For comparison of multiple 
groups, the one-way analysis of variance (ANOVA) 
was used. All tests were two-sided and p-values 
<0.05 were considered as statistically significant. The 
receiver operating curve (ROC) was used to investi-
gate the ability of BRS to predict hypercholesterol-
emia and hypertriglyceridemia in subjects with SDB. 
SPSS version 18 (SPSS Inc., Chicago, USA) was used 
for the statistical analyses.

Results

Our study population consisted of 19 females 
(17.3%) and 91 males (82.7%) with the history of 
habitual snoring. SDB was present in 87 patients 
(79.1%) and msSDB in 54 subjects (49.1%). Hypercho-
lesterolemia was present in 64 patients (58.2%) and 

Table 1
Baseline characteristics of the study population.

Study population SDB No SDB p-value
N 110 87 (79.1%) 23 (20.9%)
Age (years) 41.9±11.1 43.0±11.2 37.5±9.4 0.033*
Females/males 19/91 (17.3/82.7%) 12/75 (13.8/86.2%) 7/16 (30.4/69.6%) 0.060
Weight (kg) 92.9±18.6 95.9±18.0 81.7±16.6 0.001**
Waist circumference (cm) 102.3±13.1 104.7±12.5 93.2±11.6 <0.001***
Neck circumference (cm) 40.4±4.2 40.9±4.0 38.1±4.1 0.003**
BMI (kg/m2) 29.7±5.5 30.6±5.4 26.2±4.5 <0.001***
Total cholesterol (mmol/l) 5.3±1.2 5.4±1.2 4.9±1.2 0.089
Hypercholesterolemia (total cholesterol >5 mmol/l) 64 (58.2%) 54 (62.1%) 10 (43.5%) 0.108
LDL cholesterol (mmol/l) 3.8±1.0 3.9±1.0 3.4±1.1 0.049*
HDL cholesterol (mmol/l) 1.2±0.3 1.2±0.3 1.4±0.3 0.019*
TG (mmol/l) 1.9±1.3 2.0±1.4 1.4±0.7 0.055
Hypertriglyceridemia (TG > 1.7mmol/l) 49 (44.5%) 41 (47.1%) 8 (34.8%) 0.289
AHI (n/h) 14.3, 23.9 (0–101.3) 20.7, 30.8 (5.1–101.3) 1.3, 3.7 (0–4.6) <0.001***
ODI (n/h) 13.4, 24.1 (0–119.9) 20.5, 25.7 (5.2–119.9) 1.7, 3.1 (0–6.9) <0.001***
Average sat (%) 90.9±5.1 90.0±5.4 94.3±1.7 <0.001***
Minimal sat (%) 82.4±11.7 80.3±12.2 90.4±3.4 <0.001***
Systolic BP (mmHg) 125.7±11.6 127.4±11.2 119.3±11.2 0.003**
Diastolic BP (mmHg) 75.4±8.9 76.3±8.9 71.7±8.1 0.026*

BRS (ms/mmHg) 8.2, 7.1 (2.7–47.7) 7.3, 6.2 (2.7–34.2) 13.0, 11.0 (4.8–47.7) <0.001***
Abbreviations: HDL – high-density lipoprotein; LDL – low-density lipoprotein; BMI – body-mass index; BP – blood pressure; AHI 
– apnea-hypopnea index; ODI – oxygen desaturation index; sat – saturation of blood with oxygen; BRS – baroreflex sensitivity; SDB 
– sleep-disordered breathing; TG – triglycerides. Categorical variables are expressed as numbers and proportions (%); continuous 
variables as means ± standard deviation or median, interquartile range, minimal and maximal values. *p<0.05, **p<0.01, ***p<0.001.
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hypertriglyceridemia in 49 patients (44.5%). Hyper-
cholesterolemia was present in 54 (62.1%) and hyper-
triglyceridemia in 41 (47.1%) patients with newly 
diagnosed SDB. Obesity was present in 50 subjects 
(45.5%), 40 subjects (36.4%) were overweight and 20 
subjects (18.2%) lean. Characteristics of the study 
population are shown in Table 1. Associations of 
lipoprotein levels with baseline characteristics of the 
study population are included in Table 2.

We observed weak to moderate positive correla-
tion of TC levels with age and negative correlation of 
TC levels with average nocturnal saturation of blood 
with oxygen and minimal nocturnal saturation of 
blood with oxygen, see Table 2. The model predicting 
TC in stepwise multiple linear regression analysis 
had R2=0.083, p=0.002. Age (beta=0.289; p=0.002) 
was the only significant contributor in this model. 
VIF of all variables assessed in this model were <5.

We observed weak to moderate positive correla-
tion of LDL cholesterol levels with age and negative 
correlation with average nocturnal blood oxygen 
saturation, see Table 2. The model predicting LDL 
in stepwise multiple linear regression analysis had 
R2=0.102, p=0.001. Age (beta=0.319, p=0.001) was 
the only significant contributor in this model. VIF of 
all variables assessed in this model were <5.

We observed weak to moderate positive correlation 
of HDL cholesterol levels with age, average nocturnal 
blood oxygen saturation, minimal nocturnal blood 
oxygen saturation and inverse correlation with 

weight, waist circumference, neck circumference, 
BMI, AHI, ODI, systolic blood pressure, and diastolic 
blood pressure, see Table 2. As expected, men had 
significantly lower levels of HDL cholesterol than 
women (1.1±0.3 mmol/l vs. 1.6±0.3 mmol/l; p<0.001). 
The model predicting HDL in stepwise multiple 
linear regression analysis had R2=0.325, p<0.001. 
Neck circumference (beta=–0.374, p<0.001) and male 
sex (beta=–0.279, p=0.003) were significant contribu-
tors in this model. VIF of all variables assessed in this 
model were <5.

We observed weak to moderate positive corre-
lation of TG levels with weight, waist circumfer-
ence, neck circumference, BMI, AHI, ODI, systolic 
blood pressure, and diastolic blood pressure as well 
as inverse correlation with average nocturnal blood 
oxygen saturation and minimal nocturnal blood 
oxygen saturation, see Table 2. The model predicting 
TG in stepwise multiple linear regression analysis 
had R2=0.161, p<0.001. Minimal nocturnal blood 
oxygen saturation (beta=–0.240, p=0.020) and neck 
circumference (beta=0.224, p=0.03) were signifi-
cant contributors in this model. VIF of all variables 
assessed in this model were <5.

The study population was divided into 4 groups 
according to the presence of SDB and hyperlipopro-
teinemia (hypercholesterolemia or hypertriglyceri-
demia), Figure 1 and Figure 2. No significant differ-
ence was found in the values of BRS in the subgroup 
with SDB and hypercholesterolemia compared to the 

Table 2
Association of lipoprotein levels with baseline characteristics of the study population.

Total cholesterol LDL cholesterol HDL cholesterol Triglycerides
R p-value R p-value R p-value R p-value

Age 0.284 0.003** 0.322 0.001** 0.236 0.013** 0.057 0.554
Weight –0.081 0.405 –0.031 0.749 –0.482 <0.001*** 0.363 <0.001***
Waist circumference 0.047 0.629 0.095 0.326 –0.457 <0.001*** 0.496 <0.001***
Neck circumference –0.034 0.727 –0.013 0.894 –0.484 <0.001*** 0.431 <0.001***
BMI 0.117 0.223 0.141 0.142 –0.363 <0.001*** 0.465 <0.001***
AHI 0.143 0.136 0.163 0.089 –0.305 0.001** 0.280 0.003**
ODI 0.136 0.157 0.167 0.081 –0.337 <0.001*** 0.294 0.002**
Average sat –0.235 0.013* –0.293 0.002** 0.237 0.013* –0.381 <0.001***
Minimal sat –0.188 0.049* –0.160 0.096 0.255 0.007** –0.314 <0.001***
Systolic BP 0.075 0.438 0.046 0.631 –0.298 0.002** 0.247 0.009**

Diastolic BP 0.106 0.269 0.119 0.216 –0.301 0.001** 0.316 0.001**
Abbreviations: HDL – high-density lipoprotein; LDL – low-density lipoprotein; BMI – body-mass index; BP – blood pressure; AHI – 
apnea-hypopnea index; ODI – oxygen desaturation index; sat – saturation of blood with oxygen.
*p-value below 0.05; **p-value below 0.01; ***p-value below 0.001.
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subgroup with SDB and without hypercholesterol-
emia (median 7.3 vs. median 8.2; p=0.463). Similarly, 
no significant difference was found in the values of 
BRS in the subgroup with SDB and hypertriglyc-
eridemia compared to the subgroup with SDB and 
without hypertriglyceridemia (median 6.5 vs. median 
8.2; p=0.766).

In subjects with SDB, the area under the curve 
(AUC) in a  ROC to predict hypercholesterolemia 
and hypertriglyceridemia by BRS was 0.468 (95% 
CI: 0.328–0.608) and 0.425 (95% CI: 0.304–0.546), 
respectively. Similarly, in a population with msSDB, 
the AUC to predict hypercholesterolemia and hyper-
triglyceridemia by BRS was 0.507 (95% CI: 0.322–
0.691) and 0.427 (95% CI: 0.272–0.583), respectively.

Discussion

The results of our study suggest high prevalence 
of dyslipidemia in patients with newly diagnosed 
SDB who had no previous diagnosis of any other 
chronic disease. Hypercholesterolemia was present in 
62.1% and hypertriglyceridemia in 47.1% of patients 
with newly diagnosed SDB. Our results suggest 
that minimal nocturnal blood oxygen saturation is 
significant contributor in model predicting TG. SDB 
measures were not identified as significant contribu-
tors in models predicting TC, LDL and HDL. BRS 
did not differ in SDB subjects with hypercholester-
olemia/hypertriglyceridemia when compared to SDB 
subjects without hypercholesterolemia/hypertri-
glyceridemia. Similarly, the values of AUC in a ROC 

suggested no ability of BRS to predict hypercholes-
terolemia/hypertriglyceridemia in subjects with SDB.

Hyperlipidemia is a well-known risk factor for 
the development of vascular diseases and it could 
count to the important mechanisms linking SDB 
with adverse cardiovascular outcomes (Oravec et 
al. 2011; Zhang et al. 2012; Ginter and Simko 2016). 
The evidence from the human studies linking SDB 
with dyslipidemia is limited and available studies are 
mostly cross-sectional and non-randomized (Drager 
et al. 2010). The largest meta-analysis so far includes 
sixty-four studies, 7 971 SDB subjects and 10 145 
controls. Results of the meta-analysis suggested that 
patients with SDB have increased dyslipidemia, as 
characterized by high TC, LDL, TG, and low HDL. 
Meta-regression for age, BMI, and AHI showed 
that AHI had significant effect for LDL and TG. In 
summary, it appears that there is some evidence indi-
cating higher degree of dyslipidemia in patients with 
SDB that may correlate with the severity of disease. 
However, this relationship is probably confounded 
by multiple factors including weight, BMI, body fat, 
and comorbidities (Nadeem et al. 2014). The results 
of the meta-analysis of 6 randomized controlled trials 
focusing on positive airway pressure (PAP) therapy 
suggest that application of PAP significantly reduced 
the TC level, but not the levels of TG, LDL, or HDL 
(Xu et al. 2014).

Our results are in concordance with the results 
of previous studies. In a study involving 275 adult 
patients with complaints of habitual snoring and 
without previous diagnosis of SDB, 85% were diag-
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Figure 1. Baroreflex sensitivity (BRS) in groups divided ac-
cording to the presence of sleep-disordered breathing (SDB) 
and hypercholesterolemia. Median, interquartile range, mini-
mal and maximal values of BRS are presented in a graph. Me-
dian BRS (ms/mmHg): 15.2 in no SDB and no hypercholester-
olemia; 9.3 in no SDB and hypercholesterolemia; 8.2 in SDB 
and no hypercholesterolemia; 7.3 in SDB and hypercholester-
olemia. *p<0.05.

Figure 2. Baroreflex sensitivity (BRS) in groups divided ac-
cording to the presence of sleep-disordered breathing (SDB) 
and hypertriglyceridemia. Median, interquartile range, mini-
mal and maximal values of BRS are presented in a graph. Medi-
an BRS (ms/mmHg): 15.2 in no SDB and no hypertriglyceride-
mia; 11.1 in no SDB and hypertriglyceridemia; 8.2 in SDB and 
no hypertriglyceridemia; 6.5 in SDB and hypertriglyceridemia. 
**p<0.01.
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nosed with SDB, as defined by AHI > 5. Similarly, 
to our study, patients with severe cardiovascular 
disease, liver cirrhosis, end-stage renal disease, 
chronic obstructive pulmonary disease, hematolog-
ical disease or cancer were excluded. The prevalence 
of hypercholesterolemia and hypertriglyceridemia 
was, similarly to our study, 61.1% and 55.3%, respec-
tively. Moreover, authors have found ODI to be an 
independent factor contributing to hypercholester-
olemia and hypertriglyceridemia (Chou et al. 2010). 
Selection of subjects without previous diagnosis of 
SDB or other chronic disease in our study could 
help to eliminate confounding from other associated 
conditions or medications. We found that minimal 
nocturnal saturation of blood with oxygen and neck 
circumference were significant contributors in this 
model predicting TG levels. SDB measures were 
not identified as significant contributors in models 
predicting TC, LDL and HDL.

Causal relationship of SDB and dyslipidemia 
remains unclear. There is an increasing evidence 
from the animal studies that intermittent hypoxia, a 
key-player in a pathophysiology of SDB, is indepen-
dently associated with dyslipidemia via generation 
of stearoyl-coenzyme A desaturase-1, production 
of reactive oxygen species, peroxidation of lipids, 
and sympathetic system dysfunction (Adedayo et al. 
2014). The clinical evidence has to be elucidated. We 
hypothesize that autonomic dysfunction could be 
an important linking mechanism in our population. 
Increased sympathetic drive resulting from recur-
rent nocturnal respiratory events is an important 
mechanism reported in the pathophysiology of SDB 
(Narkiewicz et al. 1998). Depressed BRS has been 
reported in SDB by multiple authors (Ryan et al. 
2007; Cortelli et al. 2012; Siarnik et al. 2014). Clear 
evidence for causality between increased sympa-
thetic activity and decreased BRS in sleep apnea is 
currently missing. However, it has been supposed 
that repeated sympathetic activation may change 
BRS in sleep apnea subjects and lead to a chronic 
sympathetic overactivation (Cortelli et al. 2012). To 
the best of our knowledge this was the first study so 
far to search for differences in BRS in subjects with 
newly diagnosed SDB and hypercholesterolemia/
hypertriglyceridemia compared to SDB subjects 
without hypercholesterolemia/hypertriglyceri-
demia. Despite lower values of BRS in SDB popu-
lations with hypercholesterolemia/hypertriglyc-
eridemia compared to the SDB populations without 
hypercholesterolemia/hypertriglyceridemia, these 
differences failed to reach the statistical significance. 
When simplified, populations with the presence of 

SDB and/or hyperlipidemia reached lower values 
of BRS when compared to the populations without 
such disorders. Not all the differences reached the 
statistical significance (for details see Figure 1 and 
Figure 2). Similarly, the values of AUC in a ROC 
suggest no ability of BRS to predict hypercholester-
olemia/hypertriglyceridemia in subjects with SDB. 
Non-significant difference in BRS values in SDB 
populations with hyperlipidemia in comparison to 
SDB populations without hyperlipidemia may have 
several explanations:
1. Lipolysis induced by sympathetic activation may 

not be one of the leading mechanisms linking 
SDB with dyslipidemia. Several other potentially 
more important mechanisms were described 
in the animal studies, including lipid peroxida-
tion, up-regulation of lipid biosynthesis through 
up-regulation of SREBP-1c or impairment of lipo-
protein clearance by activating Angptl-4, a potent 
inhibitor of lipoprotein lipase (Barcelo et al. 2000; 
Schulz et al. 2000; Li et al. 2005; Li et al. 2007a, 
b; Savransky et al. 2007; Dallinga-Thie et al. 2010; 
Drager and Polotsky 2011).

2. Relationship between hyperlipidemia and 
decreased BRS may be bidirectional. Hypercho-
lesterolemia is a well-known risk factor for the 
development of atherosclerosis and atheroscle-
rotic changes of the carotid arteries are associ-
ated with decreased BRS (Kwiterovich 2002; Nasr 
et al. 2005). Improvement of BRS has also been 
observed in the statin-treated subjects (Patterson 
et al. 2002; Celovska et al. 2016). Additionally, 
despite role of repeated sympathetic activation in 
change of BRS and following chronic sympathetic 
overactivation was supposed (Cortelli et al. 2012), 
this role still remains controversial. Decrease of 
BRS does not necessarily reflect sympathetic acti-
vation.

3. Although we tried to avoid confounders by enroll-
ment of subjects without previous diagnosis of SDB 
or other chronic disease, the relationship between 
dyslipidemia and autonomic dysfunction may be 
confounded by multiple other factors including 
weight, fat mass, BMI or physical activity (La 
Rovere and Pinna 2014; Lira et al. 2014; Nadeem 
et al. 2014; Indumathy et al. 2015).

Cross-sectional nature belongs to the limitations 
of our study. Future longitudinal randomized clinical 
trials are needed to elucidate mechanisms linking 
SDB and dyslipidemia. Effect of PAP therapy on auto-
nomic dysfunction and dyslipidemia should also be 
explored.
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Our results suggest that minimal nocturnal blood 
oxygen saturation is significant contributor in model 
predicting TG. SDB measures were not identified 
as significant contributors in models predicting 
TC, LDL and HDL. Decreased BRS, did not differ 
in SDB subjects with hypercholesterolemia/hyper-
triglyceridemia when compared to SDB subjects 
without hypercholesterolemia/hypertriglyceridemia, 
suggesting minor role of autonomic dysfunction in 
development of dyslipidemia in SDB subjects.
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