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ABSTRACT

Objective: To investigate the clinical features in Obstructive Sleep Apnea (OSA) patients with High Blood Pressure 
(HBP) Method: It was a descriptive cross-sectional study. There were 164 subjects underwent respiratory polygraph 
in sleep lab, including 141 OSA patients who were divided into 2 groups: OSA-HBP (n=76) and OSA-non-HBP 
(n=65). Clinical and respiratory polygraphy characteristics of two groups were analyzed. 

Results: Two groups of patients did not differ significantly with regard to the main characteristics, including Body 
Mass Index (BMI), Apnea-Hypopnea Index (AHI) and Oxygen Desaturation Index (ODI). Systolic Blood Pressures 
(SBP) were higher in HBP patients (p=0.011). ESS (Epworth Sleepiness Scale) was not significantly different between 
two groups. EDS (Excessive Daytime Sleepiness) percentage was higher in OSA-HBP group than OSA-non-HBP 
group (p=0.024). SBP were correlated with desaturation time measured by respiratory polygraphy (p=0.024). 

Conclusion: In patients with OSA, the frequency of EDS was significantly higher in subjects with HBP. Hence, 
the daytime sleepiness may be used as a potential and relevant clinical symptom to screen HBP subjects with OSA.
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INTRODUCTION

Obstructive Sleep Apnea (OSA) is characteristic by short hypopneas 
and apneas which last more than ten seconds and repeat during 
sleep due to partial or total collapse of the upper airway [1]. The 
prevalence of OSA in Vietnam had been 8.5% following EPSASIE 
study reported in 2018 [2]. Previous observed study has shown the 
prevalence of hypertension (high blood pressure: HBP) comorbid 
with OSA varied from 30% to 80%, within high prevalence in 
resistant (refractory) hypertension [3]. Many cross-sectional studies 
regarding the relationship between OSA and hypertension suggest 
that OSA might be considered as an independent risk factor of 
hypertension [4,5]. OSA is also a risk factor for other cardiovascular 
diseases such as coronary disease, arrhythmia, heart failure and 
stroke, etc.… [6,7]. OSA is also a risk factor to develop cardiovascular 
events during the night including heart attack, coronary infarction 
or sudden death due to increasing catecholamine and sympathetic 
activity related to intermittent hypoxia [8,9]. 

Therefore, it is necessary to clarify the clinical and Para clinical 
symptoms related to sleep disorders at night and daytime sleepiness 
in patients with HBP to predict OSA in these patients; that might 
increase the accuracy of OSA diagnosis in patients with HBP. 

MATERIALS AND METHODS 

Subjects >18 years responded to inclusion criteria were included in 
the present study. All study subjects were included from November 
2017 to November 2019. The present study was approved by 
Institutional Review Board.

Inclusion criteria

Patient with suspected OSA who came to the consultation for doing 
respiratory polygraphy which confirmed the diagnosis of OSA with 
apnea-hypopnea index (AHI) ≥ 5/hour; and all included patients 
had been accurately measured blood pressure at admission.
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Exclusion criteria

Patients did not accept to participate in the study; patients had an 
uncontrolled or severe crisis HBP; patients who had acute cardio-
respiratory diseases or infectious problems.

Study population

Patients with suspected OSA who had been undergone respiratory 
polygraphy and had blood pressure measurement at admission 
were included in the present study. OSA patients were diagnosed 
with AHI ≥ 5/hour. They were divided into two groups: non-HBP/
OSA and HBP/OSA patients. 

Study procedure

Respiratory Polygraphy (CIDELEC®, France) with 7 channels 
including nasal flow sensor, snoring sensor, ECG, positional sensor, 
thoracic and abdominal belts, pulse oxygen saturation sensor. 

Respiratory Polygraphy (RP) data, including apnea, hypopnea, AHI, 
and SpO2

 were used for analysis. The software CIDELEC 2.0 gave 
the result first, and then the investigator re-scored and confirmed 
the result. The American Academy of Sleep Medicine scoring 
manual 2005 was used for scoring of respiratory events. Apnea was 
defined as complete cessation of airflow for at least 10 seconds in 
duration and hypopnea as >50% amplitude reduction of airflow 
lasting at least 10 seconds or associated with 4% desaturation 
during sleep. AHI was used to confirm OSA diagnosis and OSA 
severity: AHI < 5/hour = non-OSA, 5≤AHI<15/hour = mild OSA, 
15≤AHI<30/hour = moderate OSA, AHI≥ 30 /hour = severe OSA. 
All study subjects underwent respiratory polygraphy in the DRD of 
Cho Ray hospital, Ho Chi Minh City. 

Statistical analysis

Quantitative variables were presented as mean ± Standard Deviation 
(SD) and qualitative variables were presented as frequency or 
percentage. Comparison of independent groups was performed 
by sample T-test or Analysis of Variance (ANOVA). Categorical 
variables were compared by chi-square’s exact tests. The correlation 
between different variables was evaluated by Pearson or Spearman 

correlation test based on normal distribution or none. All analyses 
were conducted with SPSS 22.0 (SPSS Inc, Chicago, IL, USA). The 
p<0.05 was considered statistically significant.

RESULTS 

Clinical characteristics of OSA patients

One hundred forty one OSA patients were included in the present 
study and divided into 2 groups: OSA-non-HBP (n=76) and OSA-
HBP (n=65). The mean age of study subjects was 53.5±14.7 years; 
male was dominant with 76.6%. The anthropometric characteristics 
of OSA patients are presented in Table 1. 

There was no significant difference between 2 groups for systolic and 
diastolic blood pressures (Sys BP and Dias BP) (Figure 1). Among 
65 OSA-HBP patients, the percentage of each anti-hypertensive 
treatment was as following: calcium-channel treatment: 47% 
(n=30), angiotensin II blockers: 34% (n=22), beta blockers: 8% 
(n=5), and angiotensin-converting enzyme inhibitors: 27% (n=17). 
The percentage of patients receiving bi-therapy was 14% (n=9), 
triple therapy with diuretics: 3% (n=2).

Comparison of ESS in OSA-HBP vs OSA-non-HBP

ESS was used to evaluate the daytime sleepiness severity (ESS>10). 
The frequency of excessive daytime sleepiness in OSA-HBP group 
was significantly higher than OSA-non-HBP group (44.6% vs 
30.3%; p=0.039) (Figure 2). In severe OSA group, the frequency 
of EDS in patients with HBP was significantly higher than those in 
non-HBP group (Figure 3).

 Non-HBP, n=76 HBP, n=65 p

Male, n (%) 58 (76.3) 50 (76.9) 1

Age, years 47.0 ± 13.5 61.0 ± 12.4 <0.001

AHI /h, mean±SD 47.2 ± 23.7 47.0 ± 24.0 0.978

BMI, kg/m2, mean±SD 27.8 ± 4.8 28.5 ± 5.5 0.051

ESS, mean±SD 8.7 ± 4.5 9.9 ± 5.1 0.167

Neck circumference, cm 40.1 ± 3.8 41.3 ± 3.6 0.059

Waist circumference, cm 98.7 ± 11.4 106.9 ± 11.4 <0.001

Note: ESS: Epworth Sleepiness Scale, BMI: Body Mass Index, AHI: 
Apnea Hypopnea Index.

Table 1: Characteristics of OSA patients.

 AHI Min SpO
2

Desaturation time BMI Neck cir Waist circ

Sys BP 0.08 -0.136 0.190* 0.212* 0.206* 0.235**

DiasBP 0.133 -0.099 0.122 0.188* 0.122 0.154

Note: Sys BP: Systolic blood pressure; Dias BP: Diastolic blood pressure, Neck cir: Neck circumference, Waist cir: Waist circumference.

Table 2: Correlation between blood pressure and respiratory polygraphy and demographic parameters.

Figure 1: Comparison of blood pressure between OSA-HBP and OSA-
non-HBP patients.

Figure 2: Comparison of excessive daytime sleepiness (EDS) frequency 
between OSA-HBP vs OSA-non-HBP patients.
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Correlation between blood pressures with clinical and 
respiratory polygraphy parameters

Systolic and diastolic blood pressures were not significantly 
correlated with AHI and minimum saturation (Table 2). Sys BP 
were significantly correlated with desaturation time, BMI, and neck 
and waist circumferences (p<0.05 and p<0.01). Dias BP were only 
significantly correlated with BMI (p<0.05;) (Table 2) & Pearson’s 
correlation, *p<0.05; **p<0.01.

DISCUSSION

In the present study, 141 patients were included and divided into 
two groups depending on their blood pressure (HBP or non-HBP). 
The results showed that there were not any significant differences 
between OSA-HBP vs OSA-non-HBP patients for anthropometric 
features excepting waist circumference (Table 1). In the present 
study, ESS was used to compare daytime sleepiness severity between 
study patients. Although ESS was not significantly different 
between two groups, the percentage of patients with EDS in OSA-
HBP group was significantly higher than that in OSA-non-HBP 
group (Figures 2 and 3).

It is obvious that the use of ESS to predict OSA in patients 
with or without HBP is still controversial. In study realized by 
Martynowicz, et al. Including 374 subjects with OSA, the mean 
ESS in HBP group was significantly lower than non-HBP group 
[10]. The author suggested that OSA might be more difficult to 
diagnose in hypertensive patients than non-hypertensive patients. 
Therefore, ESS is a typical symptom of OSA but it is not a relevant 
clinical feature to differentiate OSA patients with or without 
systemic hypertension. 

In the present study, the percentage of OSA patients who had 
EDS >10 had been compared between HBP and non-HBP groups. 
The result showed that the percentage of OSA-HBP patients 
with significant EDS was higher than OSA-non-HBP (Figure 2). 
Previous studies also demonstrated the high prevalence of EDS 
in patients with OSA-HBP and it was varied from 30% to 37% 
[11,12]. In patients with OSA, the increased risk of hypertension 
has been explained by the increase of sympathetic activity due to 
intermittent hypoxia related to apnea and hypopnea events during 
sleep. Meanwhile, sympathetic activation in OSA might have an 
impact on systemic hypertension via the mechanism related to 
baroreceptor and parasympathetic receptor [13,14]. 

In the present study, systolic blood pressure associated with neck, 
waist circumference and BMI. The previous studies had the similar 
results with neck, waist circumference and BMI correlated with 

blood pressure [15-17]. The mechanism of this association was 
not clear. Some researches favored the theory of the correlation 
of BMI or waist circumference with blood pressure due to the 
increase of free fatty acid, insulin resistance or vascular endothelial 
dysfunction; and oxidative stress as a mechanism of this complex 
association [15]. Besides that, OSA has been found as a risk factor 
of hypertension due to the imbalance of the autonomic nervous 
system [18]. The correlation between systolic blood pressure 
and desaturation time was also described in the present study. 
Obviously, chronic intermittent hypoxia induces oxidative stress; 
vascular endothelial dysfunction inducing systemic hypertension 
has been considered as a risk factor of cardiovascular diseases [19-21] 
and related to the reduction of endothelial NO synthase induced-
nitric/nitrate production [22-24]. However, this detrimental effect 
might be reversed under target treatment [25-27]. Therefore, the 
use of exhaled NO might be useful in the screening OSA patients 
with endothelial dysfunction [28-30]; especially, it might be useful 
in developing country with high prevalence of OSA and other 
comorbidities associated with OSA in children and adult [31-36].

Finally, besides giving relevant additional information to the 
clinical practice for OSA patients with hypertension, the present 
study has some limitations related to a small number of study 
subjects, the use of portable polygraphy for diagnosing OSA and 
the lack of CPAP treatment follow-up.

CONCLUSION

The presence of high frequency of EDS in OSA patients with 
hypertension is useful for screening HBP in OSA. While ESS is 
not depending on the co-existence of HBP in OSA, other clinical 
parameters such as BMI, neck and waist circumferences and 
desaturation time during sleep were significantly correlated with 
blood pressures. Therefore, all subjects with hypertension should 
be screened for OSA.
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