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Dental Arch Morphology of Malay Patients with Obstructive 
Sleep Apnea 
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ABSTRACT
Aim: The objective of this study was to compare the dental patterns between OSA patients and non-OSA patients as a con-

trol group. 
Method: Fifty subjects aged ranged (18-65) years old were divided into two groups, 25 with OSA who were diagnosed by 

polysomnography (PSG), and 25 as a control group consisting of patients who did not have OSA according to PSG findings. A 
total of 8 variables related to dental morphology was measured. ANCOVA test was used to compare means between the two 
study groups. 

Result: The results showed that upper and lower dental arches showed no differences between OSA patients and control 
group. 

Conclusion: The study concluded that the OSA patient’s control group had the same dental features.
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INTRODUCTION 

Abnormalities of craniofacial structures have an effect on the poten-
cy of the upper airway. The reduced radius of nasal and oral airway 
could result in increased airway resistance (Sheldon, 2001). Narrowing 
of the bony oropharynx, enlarged tongue, and soft palate, posterior posi-
tioned of the maxilla and mandible is thought to play a role in the patho-
genesis of OSA (Ono et al., 1996; Young, 1998; Attalla et al., 2018; 
El-Bakary et al., 2014) 

OSA may lead to premature death, hypertension, ischemic heart dis-
ease, stroke, and road traffic accidents (Benumof, 2002; Friedlander et 
al., 2000). The high prevalence of this syndrome and the morbidity and 
mortality associated with it have led to the view that sleep apnea may be 
a major public health hazard, just like smoking (Young, 2002; Wright et 
al., 1997).

Craniofacial differences among OSA patients were reported 
between populations. Cakirer et al. reported that the craniofacial mor-
phology in Whites differed from African-American subjects with OSA, 
and the brachycephaly is associated with an increased Apnea hypopnea 
index in Whites but not in African-American subjects (Cakirer et al., 
2001). Li et al. supported this by a study involving Asian and White 
males with OSA and demonstrated that there were significant differenc-
es between the two racial groups (Li et al., 2000). The difference in cra-
niofacial features is a risk factor of OSA. The knowledge of craniofacial 
features is important for treatment planning and clinical management of 
OSA patients. Furthermore, to date, limited data reported on Asian OSA 
craniofacial features. Hence, this study was undertaken to compare the 

dental patterns between OSA patients and non-OSA patients as a normal 
control group. 

MATERIALS  AND  METHODS 

A comparative cross-sectional study was conducted on 50 subjects 
aged ranged between 18-65 years. This study composed of 25 OSA sub-
jects and 25 non-OSA normal subjects. Both groups were diagnosed 
using PSG. This method was used both to diagnose sleep apnea as well 
as determine its severity.

Ethical approval was obtained from the research and ethics commit-
tee. Subjects with respiratory disturbance index (the number of apneas 
and hypopneas per hour of sleep) value more than five were enrolled as 
sleep apnea subjects. Otherwise, those with less than five were in the 
control group. Subjects with psychiatric illness, uncontrolled systemic 
disease, and craniofacial anomalies were excluded. In addition to that, 
subjects selected were instructed not to consume alcohol for at least one 
week prior to the overnight sleep study. 

Dental impressions were taken for upper and lower study models. 
The single investigator on study measured five variables casts using 
Fowler- sliding caliper measuring instrument (Mitutoyo --- absolute 
digimryic, Japan) (Figure 1, 2) with an accuracy of 0.01mm. In subjects 
where teeth were absent, the linear measurement was made to the apex 
of the edentulous ridge bisecting a line drawn from the centroids of the 
abutment teeth.
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Polysomnography
The PSG used in this study recorded a variety of body functions 

during sleep, which includes the electrical activity of the brain 
(Electroencephalography), eye movement (Elctro-Oculogram), muscle 
activity (Electromyogram), heart rate, respiratory effort, airflow, and 
blood oxygen levels. Based on a standard PSG (Somnologica 3 soft-
ware, serial number F220041-PK, product code F-SP-100 revision 
0410-Iceland, and Embletta PDS, version 1.0, Flaga hf. Medical devic-
es- Iceland). The analysis time usually took 7 hours and 30 minutes 
sleep period. This test was scheduled to perform at the time the patient 
usually sleeps as if he or she were at home and started at 22.30 pm until 
6:00 am. Monitors were attached to the surface of the scalp and other 
areas of the body to record the occurrence of apnea, episodes of oxygen 
desaturation, and a number of arousals that occur during the sleeping 

period.

Reproducibility of the measurements
To test the reproducibility of the measurements, include dental arch 

measurements that were carried out. Ten study dental cast was randomly 
chosen from both OSA and control groups. After two weeks, the same 
measurement was done. The purpose of this to evaluate any error of the 
method of measurement. The differences between repeated measure-
ments were tested for systematic error using a paired t-test. The degree 
of reproducibility of measurements was calculated using the intraclass 
correlation coefficient (ICC). 

Statistical Analysis
Statistical analyses were calculated using SPSS statistical package 

SPSS Inc. Chicago. ANCOVA test was applied to compare the dental 
features between both groups with significant level set at 0.05. 

RESULTS 

The reproducibility differences between repeated measurements 
were tested for systematic error and showed no significant differences 
(P > 0.05), and ICC measurements were nearly 1.00, which suggested 
that they were almost identical or with negligible errors. 

There were no significant differences in the measurements related to 
maxillary and mandibular dental cast at the level of inter-canine, inter-
first premolar, inter-second premolar, and inter-molar distances (Table 
1).

DISCUSSION 

The results of this study demonstrated that no statically difference 
in inter-canine distance, inter first premolar distance, second premolar 
distance and inter-molar distance of maxillary and mandibular dental 
cast morphometrics between OSA patients and control group, all eight 
means for inter-tooth distances of upper and lower dental study models 
were similar or near to each other in both groups. These findings 
explain that the upper and lower dental arches of OSA patients and the 
control group are similar. The relationship between maxillary constric-
tion and the etiology of OSA is not clear. To date, only a few studies 

Table 1. Differences of the maxillary and mandibular dental cast 
analysis between OSA and control groups

 Measure OSA  Control Mean  F P
 (mm) Adj. Meana Adj. Meana Difference Statistic valueb

  (95% CI) (95% CI) (95% CI) (df)
  (n = 25) (n = 25)

 MX ICD 31.95 32.66 -0.70 0.42 0.517
  (30.37, 33.54) (31.11, 34.21) (-2.88, 1.47)  (1,47)
 MX 1 st  38.68 37.70 0.97 0.72 0.399
 IPD (37.00, 40.35) (36.07, 39.34) (-1.32, 3.27) (1,47)
 MX 2 nd  45.26 43.96 1.29 2.99 0.090
 IPD (44.16, 46.36) (42.88, 45.03) (0-.21, 2.80) (1,47)
 MX IMD 49.93 48.10 1.83 2.53 0.118
  (48.24, 51.62) (46.45, 49.75) (-0.48, 4.14) (1,47)
 MD ICD 23.08 23.63 -0.55 1.06 0.306
  (22.30, 23.86) (22.87, 24.40) (-1.626, .522) (1,47)
 MD 1 st  31.62 31.95 -0.33 .245 0.623
 IPD (30.64, 32.59) (30.99, 32.90) (-1.67, 1.01) (1,47)
 MD 2 nd  37.88 36.54 1.33 2.15 0.149
 IPD (36.54, 39.21) (35.23, 37.84) (-0.49, 3.17) (1,47)
 MD IMD 45.27 43.93 1.33 1.89 0.166
  (43.87, 46.66) (42.57, 45.29) (-.57, 3.24) (1,47)

a   Adjusted for sex 
b   Ancova test

Figure 1. Maxillary dental cast
 1.Inter-canine distance (ICD), defined as the distance between the cen-

troids of canines. 2. Inter- premolar distance (lst and 2nd IPD), at the 
first and second premolar regions, defined as the liner distance 
between the centroids of the first and second premolars. 3. Inter-molar 
distance (IMD), defined as the linear measurement between the cen-
troids of the first permanent molars.

Figure 2. Mandibular dental cast
 1. Inter-canine distance(ICD), defined as the distance between the cen-

troids of canines. 2. Inter- premolar distance (lst and 2nd IPD), at the 
first and second premolar regions, defined as the liner distance 
between the centroids of the first and second premolars. 3. Inter molar 
distance (IMD), defined as the linear measurement between the cen-
troids of the first permanent molars.
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have used models to assess the transverse arch dimensions of the maxil-
la in OSA subjects, Johal and Conaghan (Johal and Conaghan, 2004) 
that mentioned there were no significant differences in the inter-tooth 
distances between OSA patient and control group for the upper dental 
arch. However, the authors found a statistically significant difference in 
palatal heights between OSA and control subjects at the level of the first 
premolar, second premolar, and molar, and they concluded that maxil-
lary morphological differences exist between OSA and control subjects 
regarding palatal height.

In contrast, Seto et al. reported a significantly narrower upper dental 
arch forms in OSA patients when compared with normal controls (Seto 
et al., 2001). All maxillary mean inter-tooth distances were significantly 
smaller by 2.4-2.6 mm in the patient group. In agree with Seto study, 
Hultcrantz et al. found that children with OSA had smaller maxillary 
intermaxillary teeth width compared with normal OSA subjects 
(Hultcrantz et al., 2009). Pirila-Parkkinen et al. found the construction 
of upper and lower arch widths OSA children comparable to normal 
subjects (Pirila-Parkkinen et al., 2009). We contributed to the differenc-
es in our results from other studies due to the difference in the severity 
of OSA since these studies were used sever OSA patients to compare 
with normal subjects. Nasal resistance significantly correlated with 
polysomnography parameters: the increased lymphatic tissue and 
inflammation observed may lead to upper airway intraluminal collapse, 
thus promoting apnea, hypopnea, and arousals (Rizzi et al., 2002).

Mouth breathing comprises the pharyngeal airway in another way. It 
diminishes the length of the axis of action of the genioglossus. In so 
doing, it diminishes the efficacy of the genioglossus in pulling the 
tongue forward out the airway (Lopez et al., 2008). In addition, the cra-
niofacial morphology racial differences and age may be a reasonable 
reason for these differences. 

CONCLUSIONS

This study was concluded that both OSA patients and the control 
group had similar upper and lower dental arches. So the dental arches 
will not play a significant role in the pathogenesis among OSA patients.

ACKNOWLEDGEMENTS

We would like to thanks to Management & Science University 
(MSU) for financial support, authors also acknowledge to all subjects 
involved in this study.

REFERENCES 

Attalla SM, Deri NM (2018). Racial identification of head shape by the cephalic index in 
the malaysian population in section 13 Shah Alam Malaysia. Int J Med Toxicol Leg 
Med.

Benumof JL(2001). Obstructive sleep apnea in the adult obese patient: Implications for air-
way management. Anesthesiology Clinics of North America. 2002. 

Cakirer B, Hans MG, Graham G, Aylor J, Tishler P V., Redline S. The relationship between 
craniofacial morphology and obstructive sleep apnea in whites and in African-
Americans. Am J Respir Crit Care Med. 

El-Bakary AA, Attalla SM, Hammad SM (20014). Age estimation in Egyptian children by 
measurements of carpals and epiphyses of the ulna and radius. J Forensic Radiol 
Imaging.

Friedlander AH, Friedlander IK, Pogrel MA (2000). Dentistry's role in the diagnosis and 
co-management of patients with sleep apnoea/hypopnoea syndrome. Br Dent J. 

Hultcrantz E, Lofstrand Tidestrom B.(2009) The development of sleep disordered breathing 
from 4 to 12 years and dental arch morphology. Int J Pediatr Otorhinolaryngol. 

Johal A, Conaghan C. (2004). Maxillary morphology in obstructive sleep apnea: A cephalo-
metric and model study. Angle Orthod. 

Li KK, Kushida C, Powell NB, Riley RW, Guilleminault C. (2000) Obstructive sleep apnea 
syndrome: a comparison between Far-East Asian and white men. Laryngoscope. 

Lopez PP E Al. (2008) Prevalence of sleep apnea in morbidly obese patients who presented 
for weight loss surgery evaluation. Am Surg. 

Ono T, Lowe AA, Ferguson KA, Pae EK, Fleetham JA. (1996) The effect of the tongue 
retaining device on awake genioglossus muscle activity in patients with obstructive 
sleep apnea. Am J Orthod Dentofacial Orthop. 

Pirila-Parkkinen K, Pirttiniemi P, Nieminen P, Tolonen U, Pelttari U, Löppönen H.(2009) 
Dental arch morphology in children with sleep-disordered breathing. Eur J Orthod. 

Rizzi M, Onorato J, Andreoli A, Colombo S, Pecis M, Marchisio P, (2002). Nasal resistanc-
es are useful in identifying children with severe obstructive sleep apnea before poly-
somnography. Int J Pediatr Otorhinolaryngol. 

Seto BH, Gotsopoulos H, Sims MR, Cistulli P a. (2001) Maxillary morphology in obstruc-
tive sleep apnoea syndrome. Eur J Orthod. 

Sheldon SH. Sleep-disordered breathing in children (2001). Dent Clin North Am.
Wright J, Johns R, Watt I, Melville A, Sheldon T. (1997) Health effects of obstructive sleep 

apnoea and the effectiveness of continuous positive airways pressure: a systematic 
review of the research evidence. BMJ. 

Young T, Finn L. (1998) Epidemiological insights into the public health burden of sleep 
disordered breathing: sex differences in survival among sleep clinic patients. Thorax. 

Young T, Peppard PE, Gottlieb DJ. (2002) Epidemiology of obstructive sleep apnea: A pop-
ulation health perspective. American Journal of Respiratory and Critical Care 
Medicine. 


