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Background:  Nasal obstruction is one of common risk factors of obstruction in obstructive sleep apnea (OSA)
which can be caused by structural abnormalities. Positional obstructive sleep apnea (POSA) is defined that
severity of OSA will be worsen in supine position.  However, the correlation between nasal obstruction and
POSA are unclear.
Objectives:  The aim of this study was to investigate the prevalence of nasal obstruction in OSA patients and
find the correlation between nasal obstruction and respiratory disturbance index (RDI) in these subjects.  We also
aimed to determine find the correlations in OSA patients POSA and those without POSA.
Methods:  This study was a descriptive study that collected data form medical records and polysomnography.
A total of 340 OSA patients were recruited in the study.  All of them underwent overnight polysomnography
and nasal examination.  We defined the severity of nasal obstruction (nasal septum deviation and inferior
turbinate hypertrophy) for 4 grades: normal, mild, moderate and severe obstruction.  Correlations between nasal
obstruction and RDI were calculated.
Results:  The prevalence of nasal obstruction in OSA patient was 77.6 %.  Nasal obstruction was not correlated
with severity of OSA in all parameters.  RDI of 128 POSA patients was significantly correlation with nasal
septum score (r = 0.196,  P = 0.027) and total nasal obstruction score (r = 0.203, P = 0.022).

Conclusion:  The prevalence of nasal obstruction in Thai OSA patients was high.   Total nasal obstruction score
and nasal septum deviation was found to be significantly correlated with the severity of POSA.  Nasal examination
is essential to identify nasal pathology and beneficial in OSA patients, especially POSA.

Keywords:  Nasal obstruction, OSA, positional OSA, POSA.

Obstructive sleep apnea (OSA) is a common
sleep disorder that recurrently collapses the upper
airway during sleep, resulting in marked airflow
reduction, causing oxygen desaturation and arousals
during sleep. (1, 2) This disorder is associated with
multiple morbidities such as excessive daytime
sleepiness, weight gain, depression and risk of
cardiovascular disease. (3)

Nasal obstruction is one of common risk factors
of OSA  (4) which can be caused by structural

abnormalities and inflammatory mucosal disease.  The
pathophysiology between nasal obstruction and OSA
can be described in many ways such as an increase
in upper airway collapsibility due to greater negative
intraluminal pressure according to the Starling resister
model’s theory (5), compensatory oral breathing that
leads to higher airway resistance and narrower and
longer pharyngeal lumen (6) and deactivation of nasal-
ventilatory reflex by blunting of nasal receptors. (7)

Body position has a profound effect on breathing
during sleep in OSA patients.  Positional obstructive
sleep apnea (POSA), described by Cartwright in 1984
in which supine AHI was at least two times greater
than non-supine AHI, was very common in Asian
populations.(8)  POSA patients tend to have different
characteristics from those without POSA, such as
younger age, thinner, and milder severity of OSA. (9)
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Worsening of breathing during supine position in POSA
may be explained by several mechanisms such as
unfavorable airway geometry due to gravity effect,
reduced lung volume, and an inability of airway dilator
muscles to adequately compensate as the airway
collapses. (10) Body position may also have some effects
on nasal obstruction as nasal resistance was found
to increase in most patients during supine position. (11)

These effects may possibly be different between
patients with POSA and patients without POSA.

Materials and methods
Patient population

Subjects who aged more than 18 years old, had
respiratory disturbance index (RDI) of more than 5
events per hour and complete medical record of nasal
examination performed by an otolaryngologist at sleep
disorder clinic and OSA clinic, King Chulalongkorn
Memorial Hospital between July 2018 and July 2019,
were recruited into the study.  Exclusion criteria
included craniofacial anomalies, nasal masses, nasal
examinations post nasal surgeries, and incomplete or
missing medical records of nasal examination.

Study design
This study was a descriptive study that collected

data form medical record and polysomnography.
Ethical considerations for the study design and
protocols have been approved by the Institutional
Review Board (IRB), Faculty of Medicine,
Chulalongkorn University (IRB no. 532/62).

Materials and methods
General demographic data such as age, gender,

body mass index (BMI), minimum oxygen saturation,
Epworth sleepiness scale (ESS), RDI and arousal
index were collected.

Nasal evaluation
We defined the severity of nasal obstruction by

the inferior turbinate size and nasal septum deviation.
The inferior turbinate size and nasal septum deviation
were graded according to Camacho’s study.(12)  For
the inferior turbinate size, the score was 0 when the
inferior turbinate size was defined as normal, in which
less than 25.0% of total nasal airway space was
occupied.  The score was 1 when the inferior turbinate
size was defined as mild, in which inferior turbinate
occupied 26.0 – 50.0% of the space.  The score was
2 when the inferior turbinate size was defined as

moderate, in which inferior turbinate occupied
51.0 - 75.0% of the space.  Finally, the score was 3
when the inferior turbinate size was defined as severe,
with 76.0 – 100.0 % of space occupation.

For nasal septum deviation, normal was defined
when there was less than 25.0% deflection from
midline toward the lateral wall and was scored as 0.
Mild (26.0 – 50.0% deflection) was scored as 1.
Moderate (51.0 – 75.0% deflection) was scored as 2,
and severe (76.0 – 100.0% deflection) was scored as
3.  We then summed up inferior turbinate score and
nasal septum score into total nasal obstruction
score for evaluating severity of nasal obstruction.  We
classified degrees of nasal obstruction severity
according to total nasal obstruction score (inferior
turbinate score + nasal septum score).  Zero was no
nasal obstruction: 1 or 2 was mild nasal obstruction; 3
or 4 was moderate nasal obstruction; and, 5 or 6 was
severe nasal obstruction.  We determined patients who
had total nasal obstruction score of at least 3 points
(moderate to severe nasal obstruction) as patients with
significant nasal obstruction.

Obstructive sleep apnea
The definitions of RDI followed the recommended

criteria in the manual of the American Academy of
Sleep Medicine for the scoring of sleep and associated
events 2012. (13)  The respiratory disturbance index
(RDI) represents the combined number of apneas,
hypopneas and respiratory effort related-arousal
(RERA) that occur per hour of sleep: mild OSA
(RDI   5 and < 15), moderate OSA (RDI  15 and
 30) and severe OSA (RDI > 30). (13)  As for POSA,
we used the following definitions:1) overall RDI is
greater than 5 events/h.; 2)  the supine RDI is greater
than two times the non-supine RDI. (10)

Statistical analysis
 The demographic data are presented with

descriptive statistics as mean  standard deviation
(SD) for normally distributed variables or median
(interquartile ranges) for non-normally distributed
variables. To identify the correlation between nasal
obstruction and RDI, the data were evaluated by
Spearman and Pearson correlation test, which were
analyzed as continuous scores. A P < 0.05 was
considered as significant.  All statistical analyses were
conducted using SPSS version 23.0 (SPSS Inc.,
Chicago, IL, USA).
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Results
Inclusion criteria were met in 340 patients. 218

patients were male (64.1%) and 122 patients were
female (35.9%).  Their average age was 48.5  14.0
years old.  The mean RDI was 45.5  28.6 event/
hour.  The clinical characteristics of the patients are
described in Table 1.

The inferior turbinate size was defined as normal,
mild, moderate and severe in 5 patients (1.5%),
73 patients (21.5%), 236 patients (69.4%), and 26
patients (7.6%), respectively.  Nasal septum deviation
was defined as normal, mild, moderate and severe
in 37 patients (10.9%), 132 patients (38.8%), 159
patients (46.8%), and 12 patients (3.5%), respectively
(Figure 1).

Total nasal obstruction scores were 0 in 4 patients
(1.2%), 1 in 17 patients (5.0%), 2 in 55 patients
(16.2%), 3 in 97 patients (28.5%), 4 in 147 patients
(43.2%), 5 in 19 patients (5.6%) and 6 in 1 patient
(0.3%). There was 77.6% of the patients with
significant nasal obstruction in which total nasal
obstruction scored of at least 3 (Table 2).

Nasal obstruction was not correlated with RDI
in all parameters including inferior turbinate score,
nasal septum score and total nasal obstruction score.
Additionally, we calculated the correlation between
nasal obstruction and RDI in POSA and non-POSA
groups.  In all, 128 patients in POSA had significant
correlation between nasal septum score and RDI
(correlation coefficient = 0.196, P = 0.027) and
between total nasal obstruction score and RDI
(r = 0.203, P = 0.022). However, there was no
significant correlation between RDI and inferior
turbinate score in POSA (r = 0.073, P = 0.412)
(Table 3), (Figure 2).

In non-POSA patients, correlations between nasal
obstruction, in terms of inferior turbinate score, septum
score and total nasal obstruction score, and RDI are
not significantly demonstrated (Table 3).

Table 1. Baseline and demographic data.

Mean  SD

Age 48.5  14.0
BMI 29.3  7.6
ESS 9.8  4.0
Arousal-index 39.5  24.2
Minimal oxygen saturation 78.1  12.7
RDI 45.5  28.6
POSA RDI (n = 128) 31.4  19.4

Normal = score 0, Mild = score 1, Moderate = score 2, Severe = score 3
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Figure 1. Prevalence of inferior turbinate hypertrophy and nasal septum deviation.
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Table 2. Prevalence of nasal obstruction by total nasal obstruction score, inferior turbinate score and nasal septum score.

      Parameters Inferior turbinate score Nasal septum score Total nasal obstruction score
                n (%)               n (%)                      n (%)

Score

0 5 (1.5) 37 (10.9) 4 (1.2)
1 73 (21.5) 132 (38.8) 17 (5)
2 236 (69.4) 159 (46.8) 55 (16.2)
3 26 (7.6) 12 (3.5) 97 (28.5)
4 - - 147 (43.2)
5 - - 19 (5.6)
6 - - 1 (0.3)

Table 3. The correlation between nasal obstruction and severity of OSA in all patients and POSA.

Total (n = 340) Septum P - value Inferior turbinate P - value Total nasal P - value
score score  obstruction score

RDI (n = 340) - 0.013 0.807 - 0.030 0.585 - 0.043 0.424
POSA RDI (n = 128) 0.196 0.027* 0.073 0.412 0.203 0.022*
Non-POSA RDI (n = 96) - 0.093 0.365 - 0.141 0.170 -0.161 0.118

r = 0.196, P = 0.027 r = 0.073, P = 0.412

r = 0.023, P = 0.022
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Figure 2. Scatter plot in POSA group. (A) correlation between nasal septum score and RDI, (B) correlation between
inferior turbinate score and RDI, (C) correlation between total nasal obstruction score and RDI.
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Discussion
Nasal obstruction was common in OSA.(14 - 16) In

the other way, OSA was also more prevalent in the
patient who has a disease of nasal obstruction such
as allergic rhinitis. (4 ) Human normally breath through
the nose both during asleep and awake unless there
are nasal obstruction. (16)  Breathing while mouth
open is associated with reduction of the retropalatal
and retroglossal areas, lengthening of the pharynx and
shortening of the MP-H (mandible and hyoid bone) in
the upper airway, assessed by lateral cephalometry
and fiberoptic nasopharyngoscopy. (6) Narrowing and
lengthening of the upper airway may affect the
severity of OSA.

In this study, the prevalence of nasal obstruction
in OSA patient is 77.6%.  Our study was consistent
with previous studies in which the prevalence ranged
between 64.0  - 85.0%(14, 15, 17), confirming that nasal
obstruction was common among OSA patients.

Correlations between nasal obstructions, in terms
of inferior turbinate size, nasal septal deviation and
total obstruction score, and RDI are not demonstrated
in this study.  These findings are consistent with
most recent studies which statistically significant
correlation between nasal obstruction and OSA
was not demonstrated. (17 - 18)  In contrast, significant
correlation between OSA and nasal septal deviation
was reported in Rodrigues’s(19) study, which evaluated
nasal obstruction by using compute tomography.

Nevertheless, when dividing the patients into
POSA and non-POSA groups, only the POSA group
that the statistically significant positive correlation was
demonstrated between nasal obstruction and RDI, in
terms of nasal obstruction score and septal deviation.
In POSA group, side-sleep may relief gravity effect
from the oropharyngeal soft tissue which was
worsened by negative pressure effect created by nasal
obstruction. (20, 21)

As POSA is quite common (8), a focus on
evaluating and treating nasal obstruction in these
patients would be beneficial.  A study of Hu B, et al.
demonstrated much better improvement of OSA in
the POSA group, in comparison with non-POSA group,
when nasal obstruction was properly treated. (22)   On
the other hand, positional therapy might also be useful
in the OSA patient who has nasal obstruction with
septal deviation.

We studied the prevalence of nasal obstruction
in adults with OSA and focused on the risk factor
between POSA and non-POSA. To the best of our

knowledge, this  is the first research that demonstrates
the correlation between nasal obstruction and POSA.
Our populations were diagnosed as OSA by using
the comprehensive level I polysomnography.  The
limitation of our study was that we used subjective
nasal evaluation.  Unlike previous studies which
evaluate noses with various measurements such as
acoustic rhinomanometry(14) or CT scan(19) and
selective bias from descriptive study, the physician
subjective nasal evaluation with nasal speculum is a
simple method in everyday practice that was practical
and affects treatment decision and can be easily
learned and applied.

Conclusion
In summary, our study demonstrates that over

70.0% of Thai adult OSA patients may have significant
nasal obstruction based on physical examination with
anterior rhinoscopy.  Nasal obstruction has correlation
with positional OSA.  Performing nasal examination
is essential to identify nasal pathology and has
benefit in OSA patients, especially in POSA.
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