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ABSTRACT
Obstructive sleep apnea (OSA) is a disease of multicasual etiology. The risk factors include
obesity, among other issues. Hence, it is extremely important to determine the effect of
body weight on the severity of OSA. The aim of the study was to evaluate the influence
of the body weight expressed as body mass index (BMI), on the value of upper airways
diameter and on the AHI (Apnea-Hypopnea Index) value. The study was comprised of 41
patients diagnosed with OSA by way of polysomnography. Each patient was first examine
via a lateral cephalometric image of the skull, which served to measure the upper and
lower diameter of the upper airways. BMI was also calculated for each patient. Statistical
analysis was carried out in accordance with Pearson's correlation coefficient test. Our
work demonstrated a negative correlation between BMI and the diameter of the upper
airways, and a positive correlation between BMI and AHI value. We thus put forward
that the increase in body weight in patients with OSA can contribute to the severity of
the disease, regardless of the fact that it may not lead to a reduction of the lumen of the
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upper airways.

INTRODUCTION

Obstructive sleep apnea (OSA) is a disease with multi-
casual etiology and a characteristic clinical picture, which
engenders severe complications as a consequence of its
long-term course. Obesity is cited as the most important
risk factor for the disease [4,12]. Because patients with
obstructive sleep apnea are at an increased risk of death,
a thorough assessment of the impact of body weight on
the condition of upper airways, in addition to previously
confirmed anthropometric and metabolic factors, appears
to be extremely important.

The aim of the study was to evaluate the influence of the
body weight as expressed by body mass index (BMI) on the
value of upper airways diameter and on the AHI (Apnea-
Hypopnea Index) value.

MATERIAL AND METHODS

In the study, the medical records of 41 patients with
diagnosed (by polysomnography) obstructive sleep apnea
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(AHI > 4) were used. The patients had been referred in the
years 2003-2012, to the Department of Jaw Orthopedics,
Medical University of Lublin, in order to undergo orth-
odontic treatment of OSA. Documentation of the patients
included data on age and gender, the result of polysomnog-
raphy test (AHI), BMI — (BMI = [weight (kg)]/[height (m)]%,
lateral cephalometric image of the skull, together with
cephalometric analysis and the measurement of upper and
lower throat depth.

A detailed description of the given polysomnography test
and the examination, as well as the cephalometric analysis
and the characteristics of the examined group based on
demographic characteristics, are presented in an earlier
publication [13].

The studied relations between variables were tested
with Pearson’s correlation coefficient so as to measure the
strength of association between the two variables. A 5%
error risk was taken into account. This means that the studied
hypothesis was rejected in a situation in which p > 0.05.
If p < 0.05, the difference between groups was considered
significant. The measurements were made using the Statis-
tica 8.0 software package.
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RESULTS

The obtained results are summarized in Table 1.

Table 1. The values of AHI, BMI, upper airway diameter measured
at the level of the soft palate (@1) and at the base of the tongue
(@1) in the examined patients

Lp. AHI BMI o1 a| Age
1 20.9 24.2 11 9 42
2 27.9 32.7 8 7 51
3 16.4 29.4 11 12 61
4 64.3 36.5 9 11 74
5 55 31 6.5 10 71
6 24.7 29 11 11 54
7 30 29.9 6.5 8.5 62
8 39.3 35.4 10 15 54
9 56.9 35.9 11 15 53
10 31.1 29.9 10 11 60
11 16.6 25.6 14 7 52
12 69.6 29.4 6 10.5 64
13 30.2 34.4 12 12 56
14 57.7 29.5 6 11 47
15 48.7 32 9.5 5 51
16 14.9 27.8 11 9 61
17 51.4 34 16 10.5 38
18 18.6 33.6 10.5 6 61
19 15.6 24.2 10.5 8 59
20 26 29 7 9 60
21 9.8 33.9 10 13.5 63
22 32.5 32 7 9 64
23 80.6 40.4 7 8 41
24 35 31 13 9 64
25 16.6 30.6 14 14.5 52
26 14.2 25.4 10 12.5 57
27 20.9 29 11 9 55
28 30.5 32 11 10 53
29 12 32 17 7 61
30 33.3 25.4 13 12 64
31 9.1 28 13.5 19.5 42
32 28 33 11 9.5 52
33 17.3 31 12 16 68
34 25.6 32 11.5 7 66
35 31 33 7 9 56
36 13.5 24 7 9 63
37 52.1 35 10 14 56
38 40.4 28 12 15 57
39 19.3 25.3 12 11.5 61
40 11.6 30 12 7 70
41 13.4 41 10 5 65
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In this study, the AHI index was 9.1-80.6; on average,
30.8 episodes of apnea and hypopnea came about per hour of
sleep. The group with mild obstructive sleep apnea included
7 patients (17%), with moderate disease — 16 patients (39%),
with severe — 18 patients (44%). The BMI of the examined
patients was 24-41, on average 30.9. No patient was found
to be underweight; 3 patients had normal body weight (7%).
All other patients were overweight, including 22 people
(54%) qualifying to be considered as being obese. In this
group, 2 people had a BMI above 40, which qualified them
to being considered overweight (grade III), or showing
extreme obesity.

A statistical analysis showed that BMI value (p = 0.01)
had a statistically significant impact on the AHI value. There
was a positive correlation — with increasing body mass, the
value of AHI increased. However, analysis of the influ-
ence of the BMI value revealed no significant relationships
between the value of the upper airways diameter, both at
the level of the soft palate and the base of tongue (p > 0.05).

DISCUSSION

In the present study, the impact of weight gain on the
increase in the number of apnea and hypopnea counts is con-
sistent with data from the literature, where the relationships
between the BMI and AHI values are well documented. This
means in clinical practice that the more obese the patient, the
more severe the type of OSA. In contrast to other relation-
ships, the authors, for many years, have agreed that obesity
is a risk factor for OSA and increases its severity [5,9].

Simultaneously, in our material, no relationship was
seen between the value of the BMI and the size of the
pharynx diameter at both examined levels — at the level of
the soft palate and base of the tongue. This implies that the
fat deposited on soft tissues does not narrow the lumen of
the nasopharynx, but during sleep in a lying position, its
weight plays a role. This leads to muscle relaxation, and the
adipose tissue under the force of gravity brings about the
closure of the upper airway. Indeed, it is observable that the
more it accumulates around the neck, the more numerous do
episodes of apnea come about. Thus, in many studies there
is a relationship between the severity of the apnea and the
circumference of neck — the last indicating the amount of
fat deposited in the area [2,3,11].

It should be noted that in addition to already confirmed
anthropometric factors, mainly related to obesity in patients
with OSA, the diameter of the upper airways associated
with the craniofacial structure is also important. The authors,
while studying the same group of patients, have showed
previously that there is a statistically significant effect of
the diameter of upper airways at the level of the soft palate
on the AHI value (p = 0.01), and this is a negative correla-
tion, indicating that an increase in the value of AHI with
the decreasing diameter of the pharynx on this level. At the
same time, no significant impact of the value of the lower
diameter of the upper airway at the base of the tongue on the
AHI value was confirmed [13]. Many authors had previously
confirmed the reduced values of the upper airways diameter
in individuals with OSA [1,6,7,8,10,14].
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CONCLUSIONS

The increase in body mass in patients with of obstructive

sleep apnea can contribute to the severity of the disease,
regardless of the fact that it may not lead to a reduction of
the lumen of the upper airways.
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