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ABSTRACT

INTRODUCTION

Aim: The aims of this study were to determine the knowledge,
educational background, opinion, and clinical experience of
general practice dentists toward obstructive sleep apnea (OSA)
and oral appliances (OAs).

Obstructive sleep apnea is a big public health problem
characterized by recurrent events of upper airway
obstruction during sleep associated with clinical signs
and symptoms.1,2 Obstruction may involve awakening
under the effect of increased respiratory effort and a
reduction (hypopnea) or complete cessation (apnea) of
airflow in the presence of respiratory movements.3 Recent
epidemiological research showed a high prevalence of
undiagnosed OSA in terms of morbidity and significant
associations between OSA and serious medical and social
problems, such as hypertension, cardiovascular disease,
stroke, and automobile crashes, with overall negative
effects on the quality of life.4
A National Center on Sleep Disorders study estimated
that between 50 and 70 million Americans are affected
by a sleep disorder.5 In the Middle East, 3 out of 10 Saudi
men and 4 out of 10 Saudi women are at a high risk of
developing OSA.6,7 In the United Arab Emeritus (UAE),
the prevalence of symptoms of OSA among adult UAE
citizens was found to be very high, and highest prevalence observed was between ages 51 and 60 years in both
genders.8 It is clear that OSA is a medical problem and
primary care physicians play important role in the detection and proper referral of patients with OSA. Dentists
can also play a big role in recognizing OSA, involving in
OSA diagnosis, making appropriate recommendations
and referrals for OSA patients, and treating OSA with
OAs.9,10 Moreover, dentists could be the first healthcare
providers to notice the signs and symptoms of the disease,
such as a long soft palate, macroglossia, or a small mandible.11 Nevertheless, awareness regarding sleep disorders
is insufficient among dentists. Thus, a significant number
of patients with sleep disorders remain undiagnosed as a
result of limited dental sleep medicine education among
healthcare providers.2,10 Most previous studies focused
primarily on physicians’ knowledge and attitudes toward
sleep disorders.12 Some investigations evaluated the
nature and extent of sleep medicine provided in medical
schools,13-15 but there were fewer studies that focused
on the role of the dentists and their knowledge in relation to sleep disorders and their treatment modalities
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especially in Kingdom of Saudi Arabia. Therefore, the
aims of this study were to determine knowledge, educational background, opinion, and clinical experience of
general practice dentists toward OSA and OAs.

materials AND METHODS
A cross-sectional study through a questionnaire-based
survey was conducted among a sample of general
practicing dentists both in public and private dental
clinics at Qassim Province, Kingdom of Saudi Arabia.
Ethical approval and informed consent for carrying
out the present study was obtained from the ethical
committee at Dental Research Centre (DRC), College
of Dentistry, Qassim University. A list of dentists and
specialist in Qassim was then obtained from the list of
Saudi Commission for Health Specialties database. A
random number generator was then used to select 200
dentists from this database. Those dentists who were
unable or unwilling to fill the complete questionnaire
were excluded. The purpose of the study was explained
to each participant, and consent form were obtained
prior to the distribution of the study questionnaire.
The questionnaires were distributed and collected
back again after being completed. The paper-based
questionnaire used in the study was an anonymous
self-administered pretested structured questionnaire that was developed and validated by Bian.9 The
questionnaire consisted of 21 questions: The first
5 questions comprised items on demographic data:
Age, gender, education level, whether they worked in
public or private clinics, and years of experience. Some
of the questions were designed to assist knowledge
and clinical experience of the participants about OSA
and OAs, such as “OSA is a potential life-threatening
illness”; “For some OSA patients, an oral appliance is
an effective treatment”; “Dentists and physicians should
cooperate in dealing with OSA”; “Obstructive sleep
apnea is a medical problem, but dentists can detect,
diagnose, and treat it.” Respondents were asked to use
a 4-point Likert-type scale (strongly agree to strongly
disagree) to answer the opinion on items. Other items
asked participants to recall their previous clinical experiences regarding OSA and OAs using the following
questions: “How many times have you consulted with
physicians for a suspected OSA patient in your practice?”, “How many times have you been referred OSA
patients by physicians?,” and “How many times have
you prescribed OAs for OSA patients?” The last three
questions evaluated participants’ previous knowledge
of OSA and OAs, such as “Did you learn about OSA in
your dental school?,” “Did you attend any postgraduate
course about OSA?,” and “Would you like to attend OSA
course?” Each question offered two response choices:
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yes or no. Collected data were analyzed using the SPSS,
version 19. The questions were given variable names
from Q1 to Q21 of the questionnaire. Then the choices
in each question got a numeric value relevant to the
corresponding answer of each participant.
Descriptive statistics were performed using frequency
count and percentages. The χ2 test was performed to
determine the difference between the studied groups at
the 5% level of significance.

RESULTS
Out of 200 questionnaires distributed, 175 were returned;
the response rate was 87.5%. Table 1 shows the socio
demographic and background characteristics of the
study sample.

Knowledge
Only 48.6% of our governmental and private dentists were
familiar with the term OSA. A statistical significance was
found among governmental dentists (37.9%) who were
more familiar with OSA signs and symptoms than private
(21.1%) dentists (p < 0.016). Both governmental and private
dentists agree that OSA is a potential life-threatening
illness (92.6%); dentists and physicians should deal with
OSA (94.3%), and OSA is a medical problem that can be
detected, diagnosed, and treated by dentists with no
statistically significant difference regarding their agreement (Table 2).

Educational Background
Majority of our dentists (90.9%) did not learn about OSA
and OA when they were in dental schools. Similarly, the
majority of governmental dentists (81.8%) and private
dentists (79.8%) did not attend any course on management
of OSA. However, most of them (95.4%) were interested
in attending OSA management courses (Table 3).
Table 1: Distribution of studied cases according to
demographic data
Variables
Gender
Male
Female
Place of work
Governmental
Private
College of graduation
Governmental
Private
Specialty
General practitioner
Specialist

n = 175 (%)
104 (59.4)
71 (40.6)
66 (37.7)
109 (62.3)
136 (77.7)
39 (22.3)
142 (81.1)
33 (18.9)
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Table 2: Dentists’ knowledge toward sleep apnea

Familiar with the term OSA
Know the common signs and symptoms of OSA
Agree that OSA is a potential life-threatening illness
Agree that dentists and physicians should deal with OSA
Agree that OSA is a medical problem, but dentists can
detect, diagnose, and treat it

Governmental
No (%)
37 (56.1)
29 (43.9)
25 (37.9)
41 (62.1)
58 (87.9)
8 (12.1)
62 (93.9)
4 (6.1)
52(78.8)
14 (21.2)

Yes
No
Yes
No
Agree
Disagree
Agree
Disagree
Agree
Disagree

Place of work
Private
No (%)
48 (44.0)
61 (56.0)
23 (21.1)
86 (78.9)
104 (95.4)
5 (4.6)
103 (94.5)
6 (5.5)
85 (78.0)
24 (22.0)

Total
No (%)
85 (48.6)
90 (51.4)
48 (27.4)
127 (72.6)
162 (92.6)
13 (7.4)
165 (94.3)
10 (5.7)
137 (78.3)
38 (21.7)

χ2 (p)
0.123
0.016*
0.065
0.878
0.9

*Significant at p < 0.05
Table 3: Dentists’ educational background toward sleep apnea

Did you learn about OSA and OA when you were in dental school?

Yes
No
Yes
No
Yes
No

Did you attend any courses on the management of sleep apnea or
socially disruptive snoring?
Are you interested in attending a course on the dentist’s role in the
management of sleep disorders?

Place of work
Governmental
Private
No (%)
No (%)
5 (7.6)
11 (10.1)
61 (92.4)
98 (89.9)
12 (18.2)
22 (20.20)
54 (81.8)
87 (79.8)
62 (93.9)
105 (96.3)
4 (6.1)
4 (3.7)

Total
No (%)
16 (9.1)
159 (90.9)
34 (19.4)
141 (80.6)
167 (95.4)
8 (4.6)

χ2 (p)
0.576
0.746
0.463

Table 4: Dentists’ opinion toward sleep apnea

Do you think that for some OSA patients OAs are an
effective treatment?
Would you discuss any side-effects of OAs with your
patient?

Agree
Disagree
Yes
No

Governmental
No (%)
35 (53.0)
31 (47.0)
26 (39.4)
40 (60.6)

Place of work
Private
No (%)
77 (70.6)
32 (29.4)
65 (59.6)
44 (40.4)

Total
No (%)
112 (64.0)
63 (36.0)
91 (52.0)
84 (48.0)

χ2 (p)
0.019*
0.009*

*Significant at p < 0.05

Opinion
Opinions about OSA showed statistically significant differences between both groups. About 70.6% of private
dentists think that for some OSA patients, OAs are an
effective treatment, while 53% of governmental dentists
believe in that (p < 0.019). Most private dentists (59.6%)
discuss the side effects of OA with their patients.
On the contrary, the majority of governmental dentists
did not discuss that with their patients (p < 0.009; Table 4).

Clinical Experience
Clinical experience variable showed that 76.6% of dentists
had infrequently seen patients with chronic snoring or
possible OSA. Majority of dentists either governmental or
private do nothing for their patients with chronic snoring
or OSA. Most dentists did not consult physicians for their

cases. Prescriptions of OAs were only done by 22.7% of
governmental dentists and 19.3% of the private dentist,
and a small number of governmental and private dentists
(9.1 and 11.9% respectively) treated their patients with
these OAs (Table 5).

DISCUSSION
Several studies have assessed medical students’ knowledge
in the field of sleep medicine.14,15 The literature is lacking
significant research to assess sleep medicine knowledge
and education among dental students or general practice
dentists. General practice dentists are more likely to
be among the first to contact who detect, refer, or treat
potential OSA patients.16 Therefore, this current study
was carried out to investigate the knowledge, educational
background, opinion, and clinical experiences of general
practice dentists in both government and private clinic
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Table 5: Dentists’ clinical experience toward sleep apnea

See patients with chronic snoring or possible OSA

Treatment of patients with possible OSA or
chronic snoring

Consult with physicians for a suspected OSA
patient in your practice
Patients being referred as OSA by physicians
Prescribed OAs for OSA patients
Provide patients with OAs

Frequently
Infrequently
Occasionally
Never
Nothing
Lifestyle advice
OA
Referred to sleep clinic
Yes
No
Yes
No
Yes
No
Yes
No

toward OSA and OAs. The result showed that 48.6% of
our governmental and private practicing dentists were
familiar with the term OSA, and 59.0% of our governmental (37.9%) and private (21.1%) dentists were familiar
with OSA signs and symptoms. This result also showed
that governmental practicing dentists were more familiar
with OSA signs and symptoms than private practicing dentists (p < 0.016). This could be attributable to the
nature of government dentists’ place of work where they
are surrounded by many medical specialties. Previous
studies also reported similar data for different countries.
For example, 75% of US dentists could recognize the
definition of OSA but 58% of them did not know possible common signs and symptoms of OSA.9 The lack of
knowledge regarding sleep medicine among our general
practice dentists in both government and private sector
is the result of the limited time assigned for teaching
sleep medicine in dental schools, as only 16 (9.1%) out of
175 dentists learned about OSA and OAs in dental school;
159 (90.9%) knew little or nothing about this issue.
Results of this study are consistent with other findings, which showed that dental school education and
postgraduate training seem to fall off behind clinical
developments in sleep medicine and sleep dentistry.
For example, a survey of medical schools in the United
States reported that fewer than 2 hours of the medical
education curriculum was devoted to sleep and sleep
disorders.17-19 A more recent survey on sleep education
in the Medical School curriculum in 12 countries in the
Asia-Pacific region and North America reported that the
overall time allocated to sleep education was less than
2.5 hours.15 The mean number of hours devoted to sleep
medicine in the majority of US dental hygiene program
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Place of work
Governmental Private
No (%)
No (%)
10 (15.2)
16 (14.7)
51 (77.3)
83 (76.1)
4 (6.1)
2 (1.8)
1 (1.5)
8 (7.3)
30 (45.5)
44 (40.4)
12 (18.2)
21 (19.3)
12 (18.2)
26 (23.9)
12 (18.2)
18 (16.5)
12 (18.2)
14 (12.8)
54 (81.8)
95 (87.2)
12 (18.2)
14 (12.8)
54 (81.8)
95 (87.2)
15 (22.7)
21 (19.3)
51 (77.3)
88 (80.7)
6 (9.1)
13 (11.9)
60 (90.9)
96 (88.1)

Total
No (%)
26 (14.9)
134 (76.6)
6 (3.4)
9 (5.1)
74 (42.3)
33 (18.9)
38 (21.7)
30 (17.1)
26 (14.9)
149 (85.1)
26 (14.9)
149 (85.1)
36 (20.6)
139 (79.4)
19 (10.9)
156 (89.1)

χ2 (p)
0.182

0.813

0.336
0.336
0.583
0.559

curricula was 1.5 hours.20 Similarly, this phenomenon is
seen more clearly in the Middle East dental schools, as
only nine Middle East dental schools (23%) reported the
inclusion of sleep medicine in their undergraduate curriculum compared with 75.5% of the US dental schools,
with a total average hours dedicated to teaching sleep
medicine in the corresponding dental schools was 1.2
hours.15 This level of education at many dental schools is
inadequate to prepare dentists for their potential role in
patient education, screening, and management of sleeprelated breathing disorders as the early detection and
management of patients with sleep disorders depends
considerably on the knowledge and awareness of practicing dentist. In addition, 85.1% of our sample reported
that they do not refer OSA patients to physicians, which
indicates either poor communication in our medical and
dental professional communities or the lack of knowledge among physicians about OAs as a more suitable
or alternative treatment than medical therapy for some
patients. The lack of knowledge among general practicing dentists in our sample helps explain the inability
to detect OSA patients in their clinics. In consequence,
20.6% prescribed OA for OSA patients and 10.9% provide
patients with OAs. A considerable number of studies
have proved the effectiveness of OAs.21-23 Unfortunately,
because sleep medicine education in our sample dental
schools is highly limited, it is likely that sleep disorders
will be underrecognized and that patients with these
disorders may be inaccurately diagnosed and may receive
inappropriate treatment. It has been demonstrated that
doctors who receive training in sleep disorders are more
likely to recognize and treat sleep disorders.14 In practice,
dentists should consider more attention to two important
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matters. First, before dentists assume responsibility for
an OSA patient, they should prepare themselves with
information about sleep medicine and OAs.21 Second,
team approach best manages OSA. Cooperation between
dentists and physicians provide professional communication and mutual respect, which is critical for managing
the health and well-being of patients.24,25
As a result of this research, we highly recommend
two measures: First, an introduction and increase of the
number of hours of teaching dedicated to sleep medicine
in different courses in the curriculum related to sleep
disorders; and second, an urgent need for increasing the
awareness and training regarding OSA and OAs in dental
school.

CONCLUSION
General practice dentists surveyed possess poor knowledge and low clinical experience regarding OSA and OAs,
which reflects the weak level of education in this field of
dental sleep medicine.

Clinical Significance
These results suggest the urgent need for increasing the
education background, awareness, and training regarding OSA and OAs in dental school, as well as improvement in the cooperation between dentists and physicians
for better patient care.
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