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An Evaluation of Apnea-Hypopnea Index, Sleep Questionnaires,
Oropharyngeal Findings and Cephalometric Parameters in Patients

with Snoring
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Background: Although obstructive sleep apnea (OSA) is a common disorder, it often goes undiagnosed due to
limited availability of the polysomnography (PSG) and a lack of interest in this condition. The aim of this study
was to investigate the relationship between severities of obstructive sleep apnea, sleep questionnaires,
oropharyngeal findings and cephalometric parameters in patients whom snore.

Methods: Fifty-seven (46 males) patients presenting snoring or other symptoms of OSA were evaluated
retrospectively at the sleep disorder clinic in Keimyung University, Dongsan Medical Center were included in this
study. All patients completed an overnight polysomnography, several sleep questionnaires and oropharyngic and
cephalometric examinations. The sleep questionnaires included the Stanford Sleepiness Scale (SSS), Epworth
Sleepiness Scale (ESS), Pittsburgh Sleep Quality Index (PSQI), and Beck Depression Inventory (BDI). The
oropharyngeal examinations included tonsil grade and modified Mallampati grade.

Results: There were altogether 42 (38 male) patients diagnosed with OSA. The mean age of the patients was 42.4
+12.8 years, the body mass index (BMI) was 26.1+2.7 kg/m’ and the apnea-hypopnea index (AHI) was 28.1 3+
0.3. Sex difference (male), BMI, tonsil grade and some parameters of the cephalometric examination had a
significant positive correlation with the AHI. However, the AHI correlated poorly with the sleep questionnaires.
Conclusions: Although tonsil grade, modified Mallampati grade and some parameters of the cephalometric
examination can be utilized as a useful method to evaluate OSA, the AHI correlated poorly with self-reported
sleep questionnaires. These findings suggest that the severity of sleep apnea should be quantified with both
physiologic and subjective measures.
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Table 1. General characteristics of study subjects

non-OSA OSA
(N:15, 26.3%) (N:42, 73.7%)

Age (years) 41.3£15.8 42.7+11.7
Sex

Male (%)* 8 (53.3) 38 (90.5)

Female (%) 7 (46.7) 4 (9.5)
Body mass index (kg/m’) 25.842.9 26.242.6
Smoking + (%) 4 (28.6) 18 (46.2)
Alcohol + (%) 7 (50.6) 24 (60.0)
Caffeine + (%) 12 (85.7) 34 (82.9)

OSA; obstructive sleep apnea, *p<0.05
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Table 2. Clinical variables

non-OSA OSA
Sleep questionaries
Stanford Sleepiness Scales 3.8+1.7 3.2+1.5
Epworth Sleepiness Scales 8.1£5.3 9.24+4.5
Subjective Sleep quality 1.4+0.9 1.6+0.9
PSQI 3.3+2.6 3.2+3.2
Beck depression index 8.3£5.2 9.9+7.7
Sleep architectures
Total resting time (minutes) 439+60.1 438.6+55.6
Total sleep time (minutes) 346.3+60.4 369.5+65.5
Sleep efficiency (%) 80.3+11.5 85.5+10.8
Sleep stage 1 (%)* 16.6+6.6 25.8+10.3
Sleep stage 2 (%)* 52.3+10.5 44.4+10.3
Sleep stage 3 (%) 5.843.0 5.543.7
Sleep stage 4 (%) 8.5£7.0 7.4+6.2
REM sleep (%) 16.6+5.2 16.4+6.4

OSA; obstructive sleep apnea, PSQI; pittsburgh sleep quality index.
*p<0.05.

Table 3. Oropharyngeal parameters

non-OSA OSA

Oropharyngeal findings

Modified Mallampati grade 2.3£0.8 2.6+0.7

Tonsil grade* 2.1+0.3 2.4+0.5
Cephalometric parameters

PAS 9.2+3.7 11.9+4.9

PNS-P 42.9+4.1 44.9+5.6

ANS-PNS-P 119.8+£22.8 125.24£5.5

SPW 12.1£2.1 12.842.2

Oph2* 8.8+4.5 11.9+4.4

MP-H 18.8+£5.7 20.6+6.5

OSA; obstructive sleep apnea, PAS (mm); linear measurement
between the base of tongue and posterior pharyngeal wall along the
line B-Go, PNS-P (mm); posterior nasal spine (PNS) to tip of soft
palate contour, PNS-PNS-P angle (°); angle from ANS to PNS to
P, SPW (mm); soft palate width, Oph2 (mm); oropharyngeal
airway width 2, MP-H (mm); shortest distance fom hypid bone to
mandibular plane, *p<0.05
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Table 4. Correlation analysis of the apnea-hypopnea index

Correlation

Variables coefficient* p values
Demographic parameters
Age -0.454 0.000
Body mass index 0.531 0.000
Sleep questionnaires
Stanford Sleepiness Scales 0.169 0.210
Epworth Sleepiness Scales 0.106 0.434
PSQI 0.226 0.091
Otolaryngology findings
Modified Mallampati grade 0.285 0.032
Tonsil grade 0.408 0.002
Cephalometric parameters
PAS 0.393 0.002
PNS-P 0.316 0.017
ANS-PNS-P 0.139 0.302
SPW -0.047 0.733
Oph2 0.345 0.009
MP-H 0.382 0.003

PSQI; Pittsburgh Sleep Quality Index, PAS (mm); linear measure-
ment between the base of tongue and posterior pharyngeal wall
along the line B-Go, PNS-P (mm); posterior nasal spine (PNS) to
tip of soft palate contour, Oph2 (mm); oropharyngeal airway width
2, MP-H (mm); shortest distance fom hypid bone to mandibular
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Figure 1. Cephalometric landmarks.

S; Sella, N; Nasion, A point; Supspinale,
mentale, PNS-P (mm); soft palate length = posterior nasal spine
(PNS) to tip of soft palate contour (P), ANS-PNS-P angle(°);
angle from anterior nasal spine (ANS) to PNS to P, SPW
(mm);

B point; supra-

soft palate width, Oph2 (mm); Oropharyngeal airway
width 2 = distance from tongue base to soft palate to posterior
pharyngeal wall at the level of the tip of soft palate along a
line parellel to ANS-PNS, PAS (mm);
between the base of tongue and posterior pharyngeal wall

linear measurement

plane, *Pearson's correlation along the line B-Go (Gonial angle), MP-H (mm); shortest
distance from hyoid bone to mandibular plane.
Table 5. Logistic regression analysis for obstructive sleep apnea
Variables B S.E O.R p Value
Age 0.034 0.042 1.035 0.408
Sex (male) 2.814 1.087 16.683 0.01
Body mass index -0.054 0.213 0.947 0.799
Modified Mallampati grade 1.171 0.699 3.226 0.094
Tonsil grade 2.586 1.882 13.274 0.169
PAS -0.178 0.253 0.837 0.481
PNS-P -0.043 0.128 0.958 0.738
Oph2 0.327 0.26 1.386 0.209
MP-H -0.004 0.062 0.996 0.953

PAS (mm); linear measurement between the base of tongue and posterior pharyngeal wall along the line B-Go, PNS-P (mm); posterior nasal
spine (PNS) to tip of soft palate contour, Oph2 (mm); oropharyngeal airway width 2, MP-H (mm); shortest distance fom hypid bone to

mandibular plane, S.E; standard error, OR; odds ratio
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