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Objectives: Obstructive sleep apnea (OSA) poses a significant global health burden but remains largely undertreated and 
underdiagnosed. Its screening relies on acquiring robust multidisciplinary knowledge and clinical application during training. However, 
its educational presence in predoctoral dental schools is limited. This cross-sectional study evaluated the knowledge of OSA among 
predoctoral dental students at various stages of education and their awareness of the dentist’s role in managing OSA. Two campuses of 
the same institution, offering different approaches of educational contents on OSA, were compared. 

Methods: A REDCapTM survey, consisting of the Obstructive Sleep Apnea Knowledge and Attitudes questionnaire, was distributed to 
all dental students from the two campuses (College of Dental Medicine—Arizona and College of Dental Medicine—Illinois) across all 
4 years of dental school. Knowledge percentage and mean score were calculated based on number of correct answers and compared 
between the two campuses, sex, academic performance, and years of education with independent t-test, chi-square, and analysis of 
variance. 

Results: The survey was completed by 169 students. Average total knowledge score was 59.1% (10.6 ± 3.7). Third- and fourth-year 
students scored significantly higher than first- and second-year students. Participants from the campus with more OSA educational 
content achieved higher overall scores. Self-reported hours of education positively correlated with knowledge scores. As many as 87.0% 
of the participants were aware of the role of dental providers in managing OSA. 

Conclusion: This study highlighted a moderate knowledge of OSA among dental students. As increased hours of education was 
associated with greater knowledge in this field, it also emphasized the importance of integrating more educational content on OSA into 
the predoctoral curriculum.  
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INTRODUCTION 

 
Obstructive sleep apnea (OSA) is a widespread sleep-

related breathing disorder characterized by recurrent upper 

airway obstruction, leading to complete cessation of 

breathing (apnea) or reduced airflow (hypopnea) for 10 

seconds or longer.1 To meet the diagnostic criteria, these 

episodes need to occur five or more times per hour during 

sleep, to be accompanied by cortical arousals and a 3% to 

4% drop in oxygen saturation.2,3 Untreated OSA is 

considered a systemic life-threatening disease, as repeated 

oxygen desaturation resulting from apneic events are 

associated with serious long-term cardiovascular and 

neurologic damage, and increased mortality.4 OSA poses a 

significant global health burden, affecting approximately 1 

billion individuals worldwide, with projections indicating 

a rise in prevalence due to population aging and increasing 

obesity rates.4,5 Unfortunately, OSA is often underreported 

and undertreated, especially in women or individuals with 

a lower body mass index.6,7 Prospective studies have 

shown that clinically significant OSA remains undiagnosed 

in more than 80% of individuals.8 This underdiagnosis is 

partly attributed to the nonspecific symptomatology of the 

condition,9 as only 20% of patients report sleep-related 

symptoms to their primary care physicians.10 To increase 

awareness and detect potential disorders, all healthcare 

providers, including dentists, are recommended to 

routinely screen patients for OSA. However, studies have 

shown that many primary care physicians do not routinely 

screen for OSA,10 and fewer than 15% of dentists perform 

regular OSA screenings on every patient,11 possibly due to 

insufficient knowledge and limited training in this field.  

 Dental sleep medicine (DSM) is an emerging 

discipline within dentistry that focuses on studying and 

managing sleep-related problems, including OSA, using 

oral appliances and upper airway surgery.12,13 Despite its 

growing importance over the past 2 decades, DSM has 

received limited attention in dental school curricula,14 with 

only approximately one-third of dentists receiving 

education about OSA during their predoctoral training.15-17 

Moreover, many North American dental schools reportedly 

provide limited or no curriculum in DSM.18 Recently, there 

have been increasing calls that strongly advocate for 

inclusion of DSM into all predoctoral dental education.14,19-

24 Even when the DSM curriculum is provided, due to the 

novelty and highly multidisciplinary field, there is 

significant variability across academic institutions in terms 

of extent and development of dedicated teaching in  
 



Journal of Dental Sleep Medicine 
Vol. 12, No. 1 2025 

Knowledge and Awareness of Obstructive Sleep Apnea Among Dental Students – Hsu et al. 

 

 

Table 1. 2022-23 Roadmap of Curricular Hours of Education in Dental Sleep Medicine Between the Two Campuses and 
Across Academic Year. 

 

 

 

 

 

 

 

 

 

 

 

 
CDMA = College of Dental Medicine—Arizona; CDMI = College of Dental Medicine--Illinois 

 

 

DSM.23,25-28 A 2003 survey distributed among 64 US dental 

schools revealed that among the 43 schools responding to 

the questionnaire (67% of response rate), 58% did not offer 

any teaching on the upper airway sleep disorders.29 Of the 

remaining 18 schools (42%) reportedly offering some 

teaching, only approximately 12 provided teaching at the 

predoctoral level with an average of only 2.5 hours (range,1 

to 8 hours).29 Almost 10 years later, in 2012, the number of 

hours dedicated to sleep medicine remained approximately 

the same, at an average of 2.96 hours, ranging from 0 to 15 

the hours.18 At the time of the study, the two campuses at 

Midwestern University also differed in hours of DSM 

teaching in the predoctoral curriculum across the 4 years. 

The Illinois campus provides 2 hours of teaching in the 

subject, whereas the Arizona campus delivers 10 hours, 

distributed as outlined in Table 1. However, this limited 

training may result in insufficient competency and 

knowledge among future dental providers at the expense of 

the general patient population.30 Several studies have 

revealed a relatively poor knowledge on OSA among 

dental interns31,32 and general dentists;16,17,33 however, very 

few studies have assessed OSA knowledge among dental 

students.17,34-36 Yet, understanding the extent of knowledge 

and awareness of OSA among dental students is crucial to 

identifying the current education gaps and generating 

curricular changes to ensure prompt recognition and 

management of OSA during their training.14  

Therefore, given the significant global burden and 

increasing prevalence of OSA, the current limited dental 

educational content in DSM within the predoctoral dental 

schools, and the limited data on the assessment of 

knowledge of OSA among future dental providers, the aim 

of the current study was twofold. The primary aim was to 

assess knowledge regarding OSA of predoctoral dental 

students at various stages of education using a validated 

questionnaire. A secondary aim was to explore their 

awareness of the role dental providers should play in 

managing OSA. It was hypothesized that participants in 

higher years of education and schools with more extensive 

educational contents on OSA will demonstrate greater 

knowledge in this area.  

By investigating the awareness of OSA among dental 

students, this study seeks to identify potential gaps in their 

baseline knowledge, which should guide educators in 

focusing on specific areas for improvement.37 Ultimately, 

this research aims to contribute to better training of future 

dental providers to recognize and manage OSA during their 

dental education.  

 
METHODS 

 

A cross-sectional study was conducted on all the 

dental students enrolled at Midwestern University across 

two campuses. The study was approved by the local 

Institutional Review Board (IRB) (Approval #23011, April 

2023). 

 
Study Population 
 

To be invited to partake in the study, the participants 

had to (1) be enrolled in any of the 4 years (D1, D2, D3, or 

D4) of dental school at the two campuses (College of 

Dental Medicine—Illinois (CDMI) or College of Dental 

Medicine—Arizona (CDMA)); (2) understand English 

language; (3) possess an Internet connection; and (4) 

provide a response within 1 month from the first survey 

invitation.  

 

Study Procedure 
 

All eligible participants were invited to partake in the 

study through an initial email contact that described the 

content of the study and survey instrument. The survey was 

administered during the Spring quarter of 2023 using the 

web-based software platform REDCapTM, ensuring 

anonymity of the responses.38 A follow-up email was sent 

to all the participants after 2 weeks to encourage further 

participation. Participation in the study and response to 

Year of Dental 

School 

No. of Curricular Hours of 

Education 

CDMI CDMA 

1 0 0 

2 1 1 

3 0 0 

4 1 9 

Total 2 10 
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individual survey items were entirely voluntary. As 

incentive for participating, respondents were given the 

opportunity to enter a raffle for a chance to win one of five 

$20 gift cards. 

 

Study Instrument 
 

The survey consisted of four sections that assessed 

demographics, educational content on OSA received 

during dental school, extent of individual knowledge about 

OSA, and awareness of the role of dental providers in 

managing OSA.   

 

Section 1 - Demographics 
 

Participants were asked to self-report their age (in 

years; categorized as younger than 18, 18 to 24, 25 to 34, 

and 35 or older), sex (female, male, nonbinary, prefer not 

to answer), year in training (D1, D2, D3, D4), campus 

attended (CDMA, CDMI), and current grade point average 

(GPA) (< 3.0, 3.0-3.5, >3.5, and prefer not to answer).  

 

Section 2 - Educational content on OSA  
 

The extent of educational content in OSA received so 

far in dental school was ascertained by asking the 

participants to recall whether they received any teaching on 

OSA (yes/no).  

 

Section 3 - Extent of knowledge about OSA  
 

An initial question on awareness of OSA was 

formulated as “Have you ever heard of OSA before?”, 

which allowed a yes/no answer. Next, the knowledge of 

OSA was assessed through the use of the Obstructive Sleep 

Apnea Knowledge and Attitudes (OSAKA) questionnaire, 

a validated tool consistently used to establish baseline 

familiarity of OSA among physicians.39 The OSAKA 

questionnaire consists of 18 true-false statements about 

OSA, assessing epidemiology, pathophysiology, 

symptoms, diagnosis, and treatment.39 To increase the 

accuracy of the responses and decrease the risk of bias 

derived from guess, “I do not know” was included as a 

possible answer and scored as an incorrect response. A 

mean knowledge score was calculated as the sum of all 

correct answers (from 0 to 18); a percentage knowledge 

score was computed as percentage of correct answers out 

of a total of 18 questions (from 0 to 100%). Higher mean 

values and percentage were deemed as a greater knowledge 

of the participant.  

In comparison with the original OSAKA 

questionnaire, the additional questions assessing the 

confidence of the participants to identify and treat patients 

with OSA were omitted from the current study, as dental 

students at our institution do not assess nor treat patients 

with this condition.   

Section 4 - Awareness of the role of dental 
providers in managing OSA 
 

Awareness of the role of dental providers in managing 

OSA was assessed with an ad-hoc question (“Are you 

aware that dentists can play a major role in the management 

of OSA?”), with a dichotomous (yes/no) answer. 

 

Statistical Analysis 
 

Data responses were investigated for missing values 

and removed from the analysis on a pairwise basis. The 

Shapiro-Wilk test was used to assess normality of 

distribution of the data, and the Leven test was used to 

verify assumption of homogeneity of variances. Because 

no violation of skewness was found, data were analyzed 

with parametric tests. Descriptive statistics were used to 

summarize demographics, extent of educational content 

and knowledge of OSA, and awareness of the role of the 

dentist in terms of means, standard deviations, and 

frequency distribution.  

To test the primary aim, the mean knowledge score 

was computed for each participant by summing all the 

correct answers. This was achieved by assigning a value of 

1 in case of correct answer, and a value of 0 in case of 

incorrect or “I do not know” answer. The knowledge score 

was then expressed as a percentage (percentage knowledge 

score). Next, mean and percentage knowledge scores were 

compared between the two campuses (CDMI and CDMA) 

with the independent t-test. Because women and men were 

the only two options selected for sex, the mean knowledge 

score was compared between those two categories with the 

independent t-test. One-way analysis of variance 

(ANOVA) was used to investigate the difference in mean 

knowledge scores across years of education and academic 

performance. Statistically significant ANOVAs were 

further explored with the Bonferroni post-hoc test (α = 

0.05). The Pearson correlation coefficient was used to test 

the relationship between total knowledge score and self-

reported amount of educational content.  

 To test the secondary aim, the awareness of the role 

of the dentist was transformed into a dichotomous variable, 

by assigning a value of 1 when the participant indicated 

they were aware, and a value of 0 when the participant 

indicated not to be aware. The chi-square test was used to 

compare the results across campuses, years of education, 

and academic performance.  

All data analyses were conducted using IBM SPSS 

v27 (IBM SPSS Statistics Macintosh, Version 27.000, IBM 

Corp, Armonk, NY). For all analyses, a two-tailed value of 

P < 0.05 was considered significant.  
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Table 2.- Demographics of the Total Sample (N = 169) and Comparison Between the Two Campuses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Values of P are calculated as independent t test or chi-square, as appropriate. 
CDMA = College of Dental Medicine—Arizona; CDMI = College of Dental Medicine—Illinois; SD = standard deviation 
*identifies significant difference (p<.0.05) 

 
RESULTS 

 

Of 1,110 students enrolled at CDMI and CDMA 

campuses of Midwestern University, a total of 171 

completed the survey (15%). Two of them were removed 

from the analysis for missing data, which resulted in a total 

of 169 participants (68.6% females). Demographics of the  

 

total sample are reported in Table 2. A total of 30.8% 

(N=52) of the participants reported to not recall having 

received any teaching in OSA (Figure 1). Of these, 52.1% 

were enrolled in D1 year and 25.9% were enrolled in D2 

year. Most of them (90.4%, N=47) belonged to the CDMI 

campus.  

 

 Total 

(N = 169) 

CDMI  

(N = 102) 

CDMA  

(N = 67) 

P 

Demographics 

Age (mean, SD) 

          18-24 years 

          25-34 years 

          Older than 35 years 

 

48 (29.4) 

114 (67.5) 

7 (3.1) 

 

30 (29.4) 

69 (67.6) 

3 (3.0) 

 

18 (26.9) 

45 (67.2) 

4 (5.9) 

 

 

0.610 

Sex (N, %) 

         Male 

         Female 

 

53 (31.4) 

116 (68.6) 

 

26 (25.5) 

76 (74.5) 

 

27 (40.3) 

40 (59.7) 

 

0.042* 

Academic performance 

Grade point average 

          < 3.0 

          Between 3.0 and 3.5 

          > 3.5  

          Prefer not to answer 

 

7 (4.1) 

61 (36.1) 

96 (56.8) 

5 (3.0) 

 

3 (2.9) 

41 (40.2) 

55 (54.0) 

3 (2.9) 

 

4 (6.0) 

20 (29.9) 

41 (61.1) 

2 (3.0) 

 

 

0.480 

Year of dental school 

          D1 

          D2 

          D3 

          D4 

 

48 (28.4) 

54 (31.9) 

36 (21.3) 

31 (18.4) 

 

28 (27.4) 

38 (37.2) 

22 (21.6) 

14 (13.8) 

 

20 (29.8) 

16 (23.9) 

14 (20.9) 

17 (25.4) 

 

 

0.148 
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Figure 1. Distribution of participants’ responses regarding teaching of obstructive sleep apnea (OSA) in dental school (pie 
chart), with the “No” responses further detailed by enrollment in different years of dental school (pie of the pie chart). 

 

Figure 2. Distribution of participant’s responses regarding previous knowledge of obstructive sleep apnea (OSA) (pie 
chart), with the “No” responses further detailed by enrolment in different years of dental school (pie of the pie chart). 

 

 
 

 
Aim 1: Extent of knowledge of OSA 
 

A total of 7.1% (N=12) of the participants indicated to 

have never heard about OSA before. Of these, 66.7% were 

enrolled in the D1 year and 16.7% were enrolled in the D2 

year (Figure 2). Most of those (75.0%, N=9) belonged to 

the CDMI campus.  

Only one participant (0.6%) achieved 100% of correct 

answers on the OSAKA questionnaire, whereas two 

participants (1.2%) did not answer any of the questions 

correctly. Most of the responders (11.8%) answered 14 

questions correctly. The item that was most commonly 

answered correctly (by 91.1%) was denying that “Alcohol 

at bedtime improves OSA” (Figure 3). This was followed 

by agreeing that “A craniofacial and oropharyngeal 

examination is useful in the assessment of patients of large 

tonsils and adenoids” (correctly answered by 82.8%), and 

that “An overnight sleep study is the gold standard for 

diagnosing OSA” (by 84.6%). Conversely, the item that 

was most commonly missed referred to laser-assisted 

uvuloplasty as an appropriate treatment for severe OSA (by 

19.5%). This same item was also the one that displayed the 

greatest percentage of uncertainty (in 56.8% of 

participants) (Figure 4).  

The mean knowledge score for the total sample was 

10.6±3.7, which corresponded to a percentage knowledge 

score of 59.1% (Table 3). As expected, the participants 

enrolled in the D3 and D4 years of dental school scored 

significantly better than those enrolled in the D1 and D2 

years, despite a lack of statistically significant difference in 

self-reported GPA across the four years. Specifically, 

dental students enrolled in the D4 year provided 

statistically significantly more correct answers compared 

to those enrolled in the D1 (68.5% vs 52.3%, by 2.9±0.8 

answers, P=0.003, 95% confidence interval (CI) 0.71, 

5.10) and in D2 years (68.5% vs 56.5%, by 2.2±0.8  
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Figure 3. Graph representing the percentage knowledge score for each Obstructive Sleep Apnea Knowledge and Attitudes 
item of all the participants (N = 169). 

 

The first bar represents the percentage of correct answers by considering “I do not know” responses as incorrect. The 
second bar represents the percentage of correct answers by omitting “I do not know” responses. 

 
Figure 4. Graph representing the extent of uncertainty regarding each OSAKA item, by displaying the percentage of “I 
do not know” responses within the total sample (N = 169), CDMI (N = 102), and CDMA (N = 67) subgroups. 

 

 
 



Journal of Dental Sleep Medicine 
Vol. 12, No. 1 2025 

Knowledge and Awareness of Obstructive Sleep Apnea Among Dental Students – Hsu et al. 

 

 

Table 3. Answers (“True”, “False”, “I do not know”, %) provided by participants to each Obstructive Sleep Apnea 
Knowledge and Attitudes (OSAKA) item  

 

OSAKA item Answer CDMI CDMA P 

1. Women with OSA may present with fatigue alone  True 43 (42.2%) 42 (62.7%)  

0.025* False 22 (21.6%) 7 (10.4%) 

I do not know 37 (36.2%) 18 (26.9%) 

2. Uvulopalatopharyngoplasty is curative for the majority of 

patients with OSA  

True 17 (16.7%) 13 (19.4%)  

0.691 False 34 (33.3%) 25 (37.3%) 

I do not know 51 (50.0%) 29 (43.3%) 

3. The estimated prevalence of OSA among adults is between 

2% and 10%  

True 36 (35.3%) 23 (34.3%)  

0.197 False 26 (25.5%) 25 (37.3%) 

I do not know 40 (39.2%) 19 (28.4%)  

4. The majority of patients with OSA snore  True 80 (78.4%) 58 (86.6%)  

0.049* False 12 (11.8%) 1 (1.5%) 

I do not know 10 (9.8%) 8 (11.9%) 

5. OSA is associated with hypertension  True 77 (75.5%) 57 (85.1%)   

0.295 False 4 (3.9%) 1 (1.5%) 

I do not know 21 (20.6%) 9 (13.4%) 

6. An overnight sleep study is the gold standard for diagnosing 

OSA  

True 80 (78.4%) 63 (94.0%)  

0.021* False 3 (2.9%) 1 (1.5%) 

I do not know 19 (18.6%) 3 (4.5%)  

7. CPAP therapy may cause nasal congestion  True 36 (35.3%) 21 (31.3%)  

0.845 False 20 (19.6%) 13 (19.4%) 

I do not know 46 (45.1%) 33 (49.3%) 

8. Laser-assisted uvuloplasty is an appropriate treatment for 

severe OSA  

True 21 (20.8%) 18 (26.9%)  

0.643 False 21 (20.8%) 12 (17.9%) 

I do not know 59 (58.4%) 37 (55.2%) 

9. The loss of upper airway muscle tone during sleep 

contributes to OSA  

True 65 (63.7%) 56 (83.6%)  

0.020* False 4 (3.9%) 1 (1.5%) 

I do not know 33 (32.4%) 10 (14.9%) 

10. The most common cause of OSA in children is the 

presence of large tonsils and adenoids  

True 71 (70.3%) 47 (70.1%)  

1.000 False 3 (3.0%) 2 (3.0%) 

I do not know 27 (26.7%) 18 (26.9%) 
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11. A craniofacial and oropharyngeal examination is useful in 

the assessment of patients of large tonsils and adenoids  

True 82 (81.1%) 58 (86.6%)  

0.241 False 4 (4.0%) 0 (0.0%) 

I do not know 15 (14.9%) 9 (13.4%) 

12. Alcohol at bedtime improves OSA  True 3 (3.0%) 0 (0.0%)  

0.194 False 90 (88.2%) 64 (95.5%) 

I do not know 9 (8.8%) 3 (4.5%) 

13. Untreated OSA is associated with a higher incidence of 

automobile crashes  

True 74 (72.5%) 59 (88.1%)  

0.055 False 3 (3.0%) 1 (1.5%) 

I do not know 25 (24.5%) 7 (10.4%) 

14. In men, a collar size 17 in or greater is associated with 

OSA (true) 

True 61 (59.8%) 49 (73.1%)  

0.121 False 3 (2.9%) 3 (4.5%) 

I do not know 38 (37.3%) 15 (22.4%) 

15. OSA is more common in women than men  True 11 (10.8%) 6 (9.0%)  

0.772 False 63 (61.8%) 45 (67.1%)  

I do not know 28 (27.4%) 16 (23.9%) 

16. CPAP is the first-line therapy for OSA True 56 (54.9%) 53 (79.2%)  

0.005* False 19 (18.6%) 7 (10.4%) 

I do not know 27 (26.5%) 7 (10.4%) 

17. Fewer than five apneas or hypopneas per hour is normal in 

adults  

True 23 (22.5%) 31 (46.3%)  

0.002* False 32 (31.4%) 20 (29.9%) 

I do not know 47 (46.1%) 16 (23.9%) 

18. Cardiac arrhythmias may be associated with untreated 

OSA  

True 67 (65.7%) 50 (74.6%)  

0.411 False 1 (1.0%) 1 (1.5%) 

I do not know 34 (33.3%) 16 (23.9%) 

 
CDMA = College of Dental Medicine—Arizona; CDMI = College of Dental Medicine—Illinois 
*identifies significant difference (p<0.05) 
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Table 4.  Number (%) of correct answers provided by participants to each Obstructive Sleep Apnea Knowledge and 
Attitudes (OSAKA) item. 
 

OSAKA item Total 

(N = 169) 

CDMI 

(N = 102) 

CDMA 

(N = 67) 

P Odds ratio 

(95% CI) 

1. Women with OSA may present with fatigue 

alone  

83 (49.1) 42 (41.2) 41 (61.2) 0.024* 0.36, (.14, .89) 

2. Uvulopalatopharyngoplasty is curative for 

the majority of patients with OSA  

59 (34.9) 34 (33.3) 25 (37.3) 0.968 0.98 (.41, 2.37) 

3. The estimated prevalence of OSA among 

adults is between 2 and 10%  

59 (34.9) 36 (35.3) 23 (34.3) 0.290 1.5 (.71, 3.2) 

4. The majority of patients with OSA snore  138 (81.7) 80 (78.4) 58 (86.6) 0.015* 0.12 (.02, .91) 

5. OSA is associated with hypertension  134 (79.3) 77 (75.5) 57 (85.1)  0.133 0.54 (.24, 1.21) 

6. An overnight sleep study is the gold 

standard for diagnosing OSA  

143 (84.6) 80 (78.4) 63 (94.0) 0.448 0.42 (.04, 4.17) 

7. CPAP therapy may cause nasal congestion  57 (33.7) 36 (35.3) 21 (31.3) 0.810 1.11 (.46, 2.69) 

8. Laser-assisted uvuloplasty is an appropriate 

treatment for severe OSA  

33 (19.5) 21 (20.6) 12 (17.9) 0.401 1.50 (.58, 3.87) 

9. The loss of upper airway muscle tone 

during sleep contributes to OSA  

121 (71.6) 65 (63.7) 56 (83.6) 0.247 0.29 (.03, 2.67) 

10. The most common cause of OSA in 

children is the presence of large tonsils and 

adenoids  

118 (69.8) 71 (69.6) 47 (70.1) 0.994 1.01 (.16, 6.26) 

11. A craniofacial and oropharyngeal 

examination is useful in the assessment of 

patients of large tonsils and adenoids  

140 (82.8) 82 (80.4) 58 (86.6) 0.338 0.35 (.04, 3.24) 

12. Alcohol at bedtime improves OSA  154 (91.1) 90 (88.2) 64 (95.5) 0.147 1.71 (1.49, 1.95) 

13. Untreated OSA is associated with a higher 

incidence of automobile crashes  

133 (78.7) 74 (72.5) 59 (88.1) 0.442 0.42 (.04, 4.12) 

14. In men, a collar size 17 in or greater is 

associated with OSA  

110 (65.1) 61 (59.8) 49 (73.1) 0.794 1.24 (.24, 6.44) 
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15. OSA is more common in women than men  108 (63.9) 63 (61.8) 45 (67.2) 0.619 0.76 (.26, 2.22) 

16. CPAP is the first line therapy for OSA  108 (63.9) 56 (54.9) 52 (77.6) 0.050* 0.40 (.15, 1.02) 

17. Less than 5 apneas or hypopneas per hour 

is normal in adults  

54 (31.9) 23 (22.5) 31 (46.3) 0.055 0.46 (.21, 1.01) 

18. Cardiac arrhythmias may be associated 

with untreated OSA  

46 (27.2) 21 (20.6) 25 (37.3) 0.044* 4.6 (.22, .99) 

Total knowledge percentage score (%) 59 (20.6) 55 (22.3) 65 (15.9) 0.001* (4.24, 15.87) 

Mean of total correct answer (mean, SD) 

             D1 

             D2 

             D3 

             D4 

10.6 ± 3.7 

9.4 ± 3.7 

10.2 ± 3.7 

11.5 ± 3.2 

12.3 ± 3.7 

9.9 ± 4.0 

8.3 ± 4.0 

10.1 ± 3.9 

11.1 ± 3.2 

10.8 ± 4.9 

11.7 ± 2.9 

10.9 ± 2.5 

10.2 ± 3.2 

12.3 ± 3.1 

13.6 ± 1.5 

0.001* 

0.013* 

0.915 

0.258 

0.056 

(0.76, 2.86) 

(0.57, 4.68) 

(-2.09, 2.33) 

(-0.95, 3.43) 

(-0.08, 5.69) 

 
CDMA = College of Dental Medicine—Arizona; CDMI = College of Dental Medicine—Illinois; CI = confidence interval; 
CPAP = continuous positive airway pressure; OSA = obstructive sleep apnea; SD = standard deviation 
*identifies significant difference (p<0.05) 

 

answers, P=0.049, 95% CI 0.01, 4.31). Similarly, those 

enrolled in the D3 year scored significantly better than 

those enrolled in the D1 year (64.0% vs 52.3%, by 2.1±0.8 

answers, P=0.049, 95% CI 0.01, 4.22). This was 

consistently found on both campuses (data not shown).  

Participants enrolled at CDMA scored significantly 

better than those enrolled at CDMI, with 65% of correct 

answers compared to 55% (mean value 11.7±2.9 vs 

9.9±4.0, t(167)=3.414, P=0.001, 95% CI 0.763, 

2.856)(Table 4). However, when further examined by year 

of education, only the D1 dental students at CDMA scored 

significantly higher than the D1 students at CDMI by 

2.6±1.0 (10.9±2.5 vs 8.3±4.0, t(46)= 2.575, P=0.013, 95% 

CI 0.574, 4.683). The correct responses provided by the 

participants in the remaining years did not differ between 

the two campuses. Neither self-reported GPA 

(F(165)=0.986, P=0.401) or sex (t(167)=-0.542, P=0.589, 

95% CI -1.549, 0.882) influenced the number of correct 

answers provided by the participants.  

 

Aim 2: Awareness of the role of dentists in OSA 
 

A total of N=147 (87.0%) of the responders indicated 

awareness that the dental providers can play a major role in 

managing OSA. Those that were not aware (13%, N=22) 

belonged to the CDMI campus, and most of them (36%, 

N=8) were D1 students. The awareness of the role of the 

dentist was not related to the GPA of the responders 

(P=0.806).  

 
DISCUSSION 

 

The current study aimed at assessing knowledge of 

OSA among dental students and their awareness of the role 

of dentists in managing this condition. The findings 

revealed that, on average, dental students provided 

approximately 60% of correct answers. Students enrolled 

in higher years of education or schools with more 

comprehensive OSA educational content scored 

significantly higher in their knowledge of OSA.  

 

Extent of knowledge of OSA among dental 
students 
 

To evaluate the students’ knowledge, the OSAKA 

questionnaire was selected;39 it is a validated tool 

commonly used in the literature to assess knowledge on 

OSA.33,36,37,40-43 To increase the comparability of our results 

across other published reports, the knowledge score was 

expressed both as a mean value and as a percentage. Our 

study revealed a mean knowledge score of 10.6±3.7 across 

all participants, ranging from 9.4±3.7 for first-year dental 

students to 12.3±3.7 for fourth-year students. The mean 

knowledge score obtained in the current study was slightly 

higher than that of similar studies that used the OSAKA 

questionnaire. For instance, a study among fifth-year 

Iranian dental students reported a mean score of 8.4±3.6, 

which is even lower than our D1 students’ score.34 

However, the authors of this study clarified that there is no 
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specific training on OSA in the predoctoral dental curricula 

in their country.34 Similarly, other studies reported a lower 

overall percentage of correct answers compared to our 

results (59%), such as one study conducted among dental 

students in Malaysia, which reported 44.4% correct 

answers.36 The item that was most often correctly answered 

in the current study referred to “Alcohol at bedtime 

improves OSA”. This is not consistent with other studies 

that revealed higher correct scores for “The loss of upper 

airway muscle tone during sleep contributes to OSA”34 or 

for “The majority of patients with OSA snore”.36 

Conversely, the item that was most commonly missed 

and that achieved the highest level of uncertainty was 

“Laser-assisted uvuloplasty is an appropriate treatment for 

severe OSA”. This observation can be attributed to the lack 

of discussion on laser-assisted uvuloplasty in the DSM 

syllabi of either campus. This was also supported by 

Selvaraj et al;36 however, other authors found that the 

lowest knowledge score referred to the question “OSA is 

more common in women than men”.34  

Similar to existing reports, the current study showed 

no difference in knowledge between males and females.34,39 

Other studies in the literature used different 

questionnaires,35 such as the Assessment of Sleep 

Knowledge in Medical Education (ASKME)44 or 

nonvalidated questionnaires,17 which makes a direct 

comparison challenging.  

Of note, students at higher years of education and at 

the campus where more extensive educational content was 

provided achieved better scores overall. Although CDMI 

offers a total of 2 hours of DSM instruction spread across 

the second and fourth years, CDMA provides a more 

extensive 10-hour curriculum, with 1 hour in the second 

year and 9 hours in the fourth year. Interestingly, despite 

this significant variation in instructional hours, fourth-year 

students at CDMA, who have received more extensive 

education, achieved only a slightly higher score compared 

to their counterparts at CDMI. This suggests that the 

quantity of instruction alone may not be the sole 

determinant of students’ performance. The main significant 

difference between the two campuses lies in the 

performance of first-year students, who have received no 

formal DSM instruction at either campus. This indicates 

the potential effect of early exposure and education in DSM 

on students’ knowledge and understanding, which warrants 

further investigation and consideration in dental education 

curriculum planning. Notably, the Commission on Dental 

Accreditation (CODA) does not specifically require dental 

education programs to include instruction and treatment of 

sleep disorders. Therefore, the decision to include teaching 

of DSM is left to the discretion of the institution and the 

faculty. There might be a need to revise and update CODA 

standards for predoctoral dental schools to incorporate 

standardized recommendations into the curriculum, 

ensuring future providers are sufficiently prepared to 

address the rising prevalence of sleep disorders in the 

general population. In addition to introducing national 

requirements for DSM teaching for faculty with sleep 

training or board certification (e.g. from the American 

Academy of Sleep Medicine or American Academy of 

Dental Sleep Medicine), dental schools should also 

implement brief and cost-effective screening tools (i.e., 

STOP-Bang questionnaire) during screening intake to 

improve identification of patients at high risk of sleep 

disorders and facilitate referrals to sleep specialists. Yet, 

both faculty and students need to be properly calibrated on 

the tool’s utilization and incorporation into clinical 

practice, as studies have shown an insufficient rate of 

patient referrals despite high-risk scores on the STOP-Bang 

questionnaire within dental school settings.45 Moreover, 

the incorporation of clinical experience/rotations in 

specialized sleep centers into the predoctoral curricula 

could improve the translational applicability of formal 

instruction in everyday practice. 

 

Awareness of the role of dental provider  
 

Given the increasing prevalence of OSA worldwide, it 

is crucial for healthcare providers to suspect, identify, and 

provide proper treatment for patients with  OSA. Although 

the ultimate diagnosis is made by sleep physicians based 

on polysomnography results,46 dentists play a crucial role 

in several other steps for OSA management,47 such as 

screening patients for risk factors and OSA-related 

symptoms19,46 with validated screening questionnaires 

(e.g., STOP-Bang,48 Berlin Questionnaire,49 and Wisconsin 

Sleep Questionnarie,50 among others). Additionally, dental 

professionals are essential in referring patients to the 

appropriate healthcare professionals. Moreover, as further 

supported by a policy statement released by the American 

Dental Association, the trained dentist is the only 

healthcare professional able to provide a mandibular 

advancement device for managing OSA.19,51 Indeed, 

although positive airway pressure is still considered the 

gold standard, mandibular advancement device therapy is 

recognized as a recommended treatment option for mild-

moderate cases and all patients with OSA who are 

intolerant to positive airway pressure therapy.47  

In the current study, awareness of the role of the dental 

professional in OSA management was assessed with an ad-

hoc question. Surprisingly, although most of the dental 

students responded that they were aware of the dentist’s 

role in OSA management, 13% of them indicated that they 

were unaware of this role, and this lack of awareness was 

not limited to first-year students. Moreover, academic 

performance did not seem to influence this lack of 

awareness. This suggests that insufficient educational 

content or lack of clinical applicability to routine patient 

management may be contributing to this concerning 

finding. Although this could be expected for first-year 

students, it is less clear why some higher-year students, 

who had already received dedicated lectures on the topic, 
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still lacked awareness of the dental provider’s role in OSA 

management.  

 

Strengths and limitations 
 

This study has several strengths, including a good 

sample size and assessment of knowledge among dental 

students at two different campuses, both with similar 

sociodemographic characteristics (representation of 

minorities and private institutions) but differing in the 

extent of educational content on OSA. Moreover, including 

the option of “I do not know” as a possible answer 

improved data accuracy by reducing guesswork. It also 

provided valuable information on the level of uncertainty 

regarding specific questions, which could guide a faculty 

in tailoring their didactic sessions accordingly.  

Several limitations also need to be acknowledged. The 

low response rate may limit the generalizability of the 

study’s findings to the entire student population of the two 

universities. The possibility of participation bias, with only 

those interested in DSM opting to participate, also needs to 

be considered. Because the survey was distributed through 

email and administered in an unsupervised setting, it is 

possible that participants accessed external sources, such 

as the internet, to provide correct answers. However, if this 

occurred, it could have led to an overestimation, rather than 

underestimation, of the knowledge of the dental students. 

Finally, findings of this study are specific to our institution 

based on the current curricular content. As highlighted in 

previous sections and supported by our results, the extent 

of knowledge is dependent on the number of educational 

hours dedicated to the topic. Therefore, the results 

encourage additional training in DSM during predoctoral 

dental curricula.  

 
CONCLUSION 

 

The results of this study demonstrated that, on 

average, dental students provided approximately 60% of 

correct answers, indicating a moderate level of knowledge 

in this area. Importantly, students enrolled in higher years 

of education or in schools with more extensive educational 

content exhibited significantly greater knowledge of OSA, 

emphasizing the positive effect of dedicated content on this 

subject.  

Studies performed within dental schools are 

fundamental to assessing the extent of knowledge and 

awareness of dental students, identifying specific gaps, and 

implementing the corresponding educational contents 

accordingly. By doing so, dental schools can better equip 

future dental providers with the necessary knowledge and 

skills to identify, manage, and collaborate effectively in the 

treatment of patients with OSA.  
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