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INTRODUCTION

Sleep-breathing disorders are increasingly common in the 
general population, affecting the quality of life from many 
points of view.

Obstructive sleep apnea (OSA) is the most frequent 
and common sleep respiratory pathology encountered in 
medical practice, being characterized by marked snoring 

and apnea caused by repeated, partial or total obstruc-
tion of the upper airways during sleep. The period of 
cessation of airflow is 10 seconds or more and its fre-
quency occurs at least 5 times per hour, being accompa-
nied by respiratory effort.

These repeated episodes of obstruction lead to nocturnal 
hypoxia, hypoxemia and hypercapnia. Because of this, pa-
tients with obstructive sleep apnea syndrome (OSAS) pre-
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ABSTRACT 

BACKGROUND. Sleep-breathing disorders are increasingly common in the general population, affecting the quality of life from many points 
of view. Patients with sleep-disordered breathing have a series of comorbidities, including arterial hypertension, which affects the quality of life 
also through the collateral manifestations of daytime sleepiness.
MATERIAL AND METHODS. A descriptive study was conducted on a group of 134 patients who underwent investigations to determine 
the degree of obstructive sleep apnea syndrome (OSAS) by respiratory polygraphic and polysomnographic investigations. This group 
was also investigated from the point of view of blood pressure values as well as the degree of daytime sleepiness, an important element 
for the quality of life.
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between the values of the apnea-hypopnea index (AHI) and the ESS (the degree of daytime sleepiness) was positive; an increase in the AHI 
implies an increase in the ESS, thus a decrease in the quality of life.
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early detection is essential in order to decrease the degree of daytime sleepiness and implicitly increase the quality of life.
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sent short, repeated awakenings (microarousals) during the 
night, with sleep fragmentation, producing excessive day-
time sleepiness with a decrease in daily skills, cognitive dis-
orders, decreased vigilance, reduced intellectual capacity 
and memory and probably depression, with long-term per-
sonality changes. Measurements using quality of life scales 
in sleep apnea show a significant reduction in vital param-
eters, mental function, general condition, and alteration of 
social relationships.

Daytime sleepiness and snoring are cardinal symptoms of 
major importance for the diagnosis and assessment of the 
severity of sleep apnea and should therefore be accurately 
identified and measured.

The apnea-hypopnea index (AHI), characterized by the 
number of episodes of apnea and hypopnea per hour during 
sleep, is used as an indicator of the presence and severity of 
sleep apnea. The normal value of the AHI index is consid-
ered to be below 5 apneas/hypopneas per hour of sleep, its 
calculation being performed by respiratory polygraphic or 
polysomnographic examination.       

The risk factors of obstructive sleep apnea syndrome are: 
genetic factors, obesity, nasopharyngeal anatomical abnor-
malities, neuromuscular diseases, endocrine pathology, posi-
tion during sleep, medication, alcohol.

The objective diagnostic criteria are obtained by evaluat-
ing the result of the polysomnography or respiratory polygra-
phy and are represented by: 

• �The apnea-hypopnea index AHI (AHI>5/hour of re-
cording)

• �Respiratory effort during apnea (over 70% of the events)
• �Decreases in oxygen saturation (SpO2) of more than 

3-4% compared to the base value
• Microarousals at the end of apnea.
Recurrent episodes of upper airway obstruction during 

sleep cause changes in autonomic control, with increased 
sympathetic activity leading to increased heart rate and blood 
pressure, all of which have long-term consequences for car-
diovascular morbidity. Obstructive sleep apnea syndrome is 
described as an independent factor for high blood pressure 
(HBP). Possible mechanisms include oxidative stress, en-
dothelial inflammation, sympathetic stimulation, activation 
of the renin-angiotensin system. Clinical studies have shown 
that there is a correlation between OSA and primary aldoster-
onism in patients with hypertension, in which it was high-
lighted that excess aldosterone can exacerbate OSA by 
increasing fluid flow during the night and affecting muscle 
mass activity during sleep1,2. Combining CPAP treatment with 
weight loss significantly reduces cardiovascular risk in patients 
with OSA3. The incidence of resistant hypertension, obesity 
and obstructive sleep apnea syndrome shows that one in 
three adults have hypertension and a large percentage of 
them have insulin resistance3. The risk of hypertension is re-
duced once OSA is treated, as well as with the improvement 
of sleep quality4. Reducing the quality of sleep as well as its 
duration can cause high blood pressure. Obstructive sleep 
apnea is associated in current practice with increasing the 

effects of sleep breathing disorders, with the possibility of pro-
gression and development of arterial hypertension5. 

As a consequence of fragmented sleep, daytime sleepiness 
is the most important symptom, which implicitly leads to a 
decrease in the quality of life. Daytime sleepiness can be as-
sessed using self-report scales, including questionnaires such 
as the Stanford Sleepiness Scale and the Epworth Sleepiness 
Scale, the latter being often used in the clinic due to the fact 
that it is a simple and much more practical questionnaire.

The Epworth Sleepiness Scale (ESS) is a questionnaire 
that was created with the intention of describing the probabil-
ity of falling asleep in 8 specific situations, evaluating the de-
gree of daytime sleepiness with implications on the patient’s 
quality of life. The patient is asked to write down with points 
from 0 to 3 (never, often, frequently, or rarely) the answer to 
simple questions about the occurrence of drowsiness. How-
ever, this questionnaire is subjective and introspective, de-
pending on the accuracy with which the patient perceives 
sleepiness and his ability to record it accurately5,6. The values 
of the ESS score vary between 0 and 24 points, the average of 
patients with OSA being 10±5 points. However, these ques-
tionnaires have mediocre predictive values with a sensitivity of 
63% and a specificity of 80%.

The fundamental objective of this study was to show how 
the sleep apnea syndrome influences the degree of essential 
hypertension, as well as how the quality of life is influenced 
by evaluating some daytime sleepiness parameters.

MATERIAL AND METHODS

A descriptive study was conducted on a group of 134 pa-
tients who underwent investigations to determine the degree 
of obstructive sleep apnea syndrome (OSAS). Of the 134 pa-
tients, 2 patients were excluded due to missing information 
on blood pressure values.

The study population was subjected to polysomnographic 
and respiratory polygraphic records associated with an ENT 
examination focusing on nasal endoscopy and filling in an 
examination form, as well as self-assessment of daytime sleep-
iness by filling in the ESS questionnaire.

All patients who were investigated complained of daytime 
sleepiness, decreased ability to concentrate, irritability, self-
reported or reported snoring and periods of sleep apnea.

The ESS questionnaire measures the patient’s risk of fall-
ing asleep in ordinary situations. The score is on a scale from 
0 to 24, and the normal value is up to 10. Patients who have 
ESS values ≥12 are considered susceptible for OSAS.

Sleep recording was performed for a duration of 6 hours 
during physiological, non-drug-induced sleep. During sleep, 
cardiac activity parameters, the number of periods of apnea 
and hypopnea per time unit, as well as the respiratory flow 
and degree of saturation were recorded, all parameters ap-
pearing on the sleep investigation by respiratory polygraphy 
or polysomnography (Figure 1). Following the evaluation of 
the apnea-hypopnea index, 45 of the 132 patients (34.1%) 
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presented snoring during sleep, having an AHI value < 10/h.
The study population (N=132) was divided into 4 

groups, depending on the values of the apnea-hypopnea 
index (AHI), and the results obtained (especially the AHI) 
were correlated with the values of the ESS scale and the 
blood pressure.

The data processing was done in the Excel 2007 program, 
and the statistical analysis was performed using the MedCalc 
program, which is intended for statistics in biomedical re-
search. Frequency tables were used to obtain numerical data 
and percentages. For the univariate data analysis, we used the 
χ2 test (dichotomous variables). Differences were considered 
to be statistically significant at a p value of less than 0.05.

We analyzed the correlation between two quantitative 
variables and the strength of linkage using the Pearson cor-
relation coefficient (r). This is a number between -1 and 1; 
the closer r is to 1 in absolute value, the greater the strength 
of the linear correlation between the two variables, so the 
stronger the link.

 RESULTS

A total of 134 patients were involved in this study, of which 
110 were male (82.1%), and the remaining 24 were female 
(17.9%) (Figure 2). The mean age of the evaluated patients 
was 42.18±12.70 years, and the BMI (body mass index) was 
31.20±5.74 kg/m2.

The assessment of systemic blood pressure indicated an 
increased value above its standard normal value in most sub-
jects: 58 patients (43.9%) were included in stage I hyperten-
sion, 13 patients (9.8%) in stage II and only 2 (1.5%) of the 
subjects were detected with stage III hypertension. The pres-
ence of stage I hypertension can be found in most patients 
(Figure 3). 2 patients were excluded for lack of information 
on blood pressure values.

Figure 1. Image illustrating changes during sleep – oxygen saturation, nasal flow, cardiac activity – periods of obstructive sleep apnea are depicted in blue.

Figure 2. Gender distribution of patients with suspected sleep apnea syndrome.

Figure 3. Incidence of hypertension (HBP) in patients from the studied group. 
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Following the evaluation of the apnea-hypopnea index, of 
the 132 patients, 45 (34.1%) presented snoring during sleep, 
having an AHI value < 10/h, 27 (20.5%) had an AHI value 
between 10 - 30/h, 25 (18.9%) with an AHI index between 30 
- 50/h, and 35 of the subjects (26.5%) presented AHI values 
>50/h (Figure 4).

To establish the relationship between blood pressure val-
ues and obstructive sleep apnea, we assessed the AHI index 
in all subjects and correlated HBP stages with AHI groups. 
The mean AHI value was 32.16±27.95, the CI95% correlation 
index being 26.35 - 35.97. Since we had 2 methods of sleep 
investigation, through respiratory polygraphy and polysom-
nography, the evaluation was performed on the 2 groups. 
Analyzing the results, a statistically significant difference can 
be observed between the AHI groups according to the HBP 
stages (p=0.008 for respiratory polygraphy and p=0.001 for 
polysomnography) (Figure 5).

In the category of patients who were evaluated by polysom-
nography, it was found that: among the patients with normal 
blood pressure values, 17 had AHI < 10/h and only 2 had 
AHI>50/h, 11 of those with stage I HBP had AHI between 10 
- 30/h, and 7 of those with stage I HBP had AHI>50/h. 
Among those with stage II HBP, there were 4 patients with an 
AHI between 30 - 50/h; only 2 patients had an AHI > 50/h 
and stage III HBP (Figure 6).

The evaluation of the degree of daytime sleepiness was 
performed using the Epworth scale. The patients whose de-
gree of daytime sleepiness was evaluated presented an ESS 
value between 0 and 19, with a mean value of 8.66±4.70 and 
the 95% confidence interval between 7.85 - 9.47 (Figure 7). 
It should be noted that the higher the ESS value, the higher 
the degree of daytime sleepiness with a lower quality of life.

To describe the relationship between obstructive sleep 
apnea syndrome and the quality of life assessed by the degree 
of daytime sleepiness, we performed the regression and cor-
relation analysis, considering as the dependent variable 

Figure 4. Distribution of patients according to the value of the degree of apnea 
expressed by the apnea-hypopnea index.

Figure 5. Correlation between the degree of apnea and the degree of arterial 
hypertension in patients examined by respiratory polygraphy. 

Figure 6. Correlation between the degree of apnea and the degree of 
hypertension in patients who underwent polysomnography.

Figure 7. The mean value of the degree of daytime sleepiness values evaluated by 
the Epworth scale.
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OSAS, quantitatively represented by AHI, and as the indepen-
dent variable the degree of daytime sleepiness. The scatter-
plot has an increasing trend, the dispersion clouds making 
the appearance of an imaginary line representing linear re-
gression. The dependence between the values of the apnea-
hypopnea index, that is the severity of OSAS, and the ESS, 
namely the degree of daytime sleepiness, respectively the 
quality of life, is positive, in the sense that an increase in the 
AHI implies an increase in the ESS, therefore a decrease in 
the quality of life (Figure 8).

DISCUSSIONS

The purpose of this study was to establish how the varia-
tion of arterial hypertension is dependent on the values of 
the apnea-hypopnea index, its degree being correlated with 
the values of the apnea-hypopnea index. We also analyzed 
how these parameters relate to the degree of daytime sleep-
iness and implicitly the quality of life. There are numerous 
studies in the literature that support the association between 
OSAS severity and cardiovascular disease, especially arterial 
hypertension6.

A sympathetic hyperreactivity during the day and during 
sleep, as well as the release of a greater amount of noradren-
aline to control hypoxia, is thought to explain the associa-
tion of sleep apnea syndrome with systemic arterial 
hypertension. Mild, moderate or severe apnea syndrome is 
associated with arterial hypertension, this association being 
more frequent in men7.

The results of this study show that OSAS is associated with 
a higher frequency of HBP, especially stage I HBP, with a sta-
tistically significant difference between AHI groups accord-
ing to HBP stages. It has also been proven that HBP is 
frequently present in patients with AHI > 50/h.

Regarding the demographic characteristics of the subjects 
participating in the study, a statistically significant difference 
between women/men was reported (p=0.0001). Comparing 
the results with data from the literature, which claims that 
obstructive sleep apnea is estimated to affect approximately 
4% of men and 2% of women in middle age7, our study dem-
onstrates the same aspect, the frequency of OSAS being 
higher in men and the mean age of the study sample being 
42.18±12.70. Blood pressure control is a promising approach 
in the treatment of obstructive sleep apnea syndrome8. 

Knowing that obesity is the main risk factor for OSAS, ap-
proximately 70% of patients with OSAS being obese, we con-
sidered it necessary to determine the body mass index (BMI) 
in all patients, the mean value being 31.20±5.74, which means 
that most of the subjects belong to the obesity class I. This 
result can be compared with some studies that reported that 
the severity of OSAS in patients with a BMI of 30 or more is 
due to obesity. Alveolar hypoventilation occurs in obese pa-
tients and can be associated with the degree of obesity. Hyper-
capnia in the hypoventilation syndrome is related to the sleep 
apnea syndrome but not to its severity9,10. 

The ESS score varies considerably for each patient, but 
the classification between “normal” and “daytime sleepi-
ness” changes substantially in relation to other parameters 
such as polysomnography, with the evaluation of the apnea-
hypopnea index11. Excessive daytime sleepiness is the most 
evocative symptom of OSAS, associated with fatigue, atten-
tion and memory disorders, headache and dizziness, espe-
cially in the morning, all of which have implications on the 
quality of life. In our study, the mean value of the ESS score 
was 8.66±4.70; the correlation between the ESS values and 
the severity of OSAS, that is the AHI index, demonstrates 
that the higher the AHI value, the higher the ESS score, so 
the quality of life is more affected. In patients who suffer 
from daytime sleepiness, the quality of life is affected, in-
cluding physical activity, pain in different parts of the body, 
as well as their state of health12. 

Thus, ESS with values between 0 - 10, representing values 
within normal limits, was more frequent for the group with 
mild OSAS or in patients who snore. ESS between 10 - 18, 
corresponding to a decrease in the quality of life by increas-
ing the degree of daytime sleepiness, was specific to an aver-
age OSAS, while ESS with values between 18 - 24 predominated 
in the group with AHI > 50/h, so severe OSAS, correspond-
ing to a marked decrease in the quality of life. Similar data 
were obtained in other studies that tried to evaluate the sever-
ity of daytime sleepiness, therefore the quality of life depend-
ing on the AHI, using self-report scales such as the Epworth 
Sleepiness Scale12. Daytime sleepiness, evaluated by the Ep-
worth scale, represents an essential parameter in case of 
OSAS patients due to its multiple negative effects upon health 
status and quality of life13. 

CONCLUSIONS

In the conducted study, it was demonstrated that the sever-
ity of the degree of sleep apnea, implicitly the severity of the 
obstructive sleep apnea syndrome, is directly involved in es-

Figure 8. Scatterplot between AHI and ESS.
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tablishing the degree of arterial hypertension, and early de-
tection is essential in order to decrease the degree of daytime 
sleepiness and increase the quality life.

Another aspect emphasizes the fact that wakefulness and 
everyday activity, respectively quality of life, are influenced by 
the severity of obstructive sleep apnea. In this context, the 
reduction of morbidity and mortality due to arterial hyper-
tension can be influenced by early diagnosis and effective 
treatment of obstructive sleep apnea syndrome and the col-
lateral factors that cause the appearance of this disease.
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