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THE ROLE OF THE DENTAL HYGIENIST IN SCREENING FOR SLEEP APNEA 

Thesis Abstract—Idaho State University (2014) 

Problem: Sleep apnea (SA) can contribute to serious health problems and often goes 

undetected. Dental hygienists are able to assess patients for SA, but limited research 

exists on incorporating SA screenings into dental hygiene appointments.  

Methods: Sixteen participants completed a pre-screening survey, screened patients for 

SA, then completed a post-screening survey. Screening time and BMI accuracy were also 

recorded.  

Results: 30% of patients screened were identified as high risk for having SA. Mean 

screening time was 4.49 minutes. Pre-screening survey results showed 25% of 

participants felt it was very important to screen patients for SA, compared to 50% post-

screening. Participants reported patient’s willingness as the most important issue when 

considering incorporating SA screening into practice.  

Conclusions: Results suggest dental hygienists can provide patients a valuable health 

service by including SA screening in routine health assessment. Dental hygienists 

recognize the importance of screening patients for undiagnosed medical conditions and 

are proficient at conducting these screenings.  
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SECTION I: Thesis Proposal 

CHAPTER I 

Introduction and Background 

 Sleep disordered breathing (SDB) or sleep apnea refers to a group of sleep 

disorders characterized by brief interruptions in breathing during sleep. There are two 

main types of sleep apnea—central sleep apnea and obstructive sleep apnea. Central sleep 

apnea occurs when there are irregularities in the brain’s signals to the muscles to breath 

(Ho & Brass, 2011). Obstructive sleep apnea (OSA) is much more common, and is 

caused by complete or partial upper airway collapse during sleep. The resulting reduction 

in airflow decreases the amount of oxygen reaching the vital organs and causes sleep 

disturbances (Punjabi, 2008).  

 It is difficult to determine the precise number of people with obstructive sleep 

apnea due to differences in sampling methods, diagnosis techniques, and disease 

definitions (Punjabi, 2008). However, between 2000-2002 the National Heart, Lung, and 

Blood Institute estimated the prevalence of sleep apnea was 10% of women and 12% of 

men (2006). These percentages were based on self-reported physician diagnosis, and are 

significantly higher than the data from available population-based studies. Results from a 

2001 study by Bixler et al., estimated the prevalence of obstructive sleep apnea at 3.9% 

of men and 1.2% of women. Similarly, a 1993 study approximated the prevalence of 

sleep-disordered breathing at 2 percent of women and 4 percent of men (Young et al.).  

 Sleep apnea can contribute to a multitude of health problems—including 

cardiovascular disease, stroke, and depression—and often goes undetected (Yaggi, 

Concato, Kernan, Lichtman, & Mohsenin, 2005; Marin, Carrizo, Vicente, & Agusti, 
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2005; Cheng et al., 2013). Based on the severity of these problems, it is important that 

people with signs and symptoms of sleep apnea be screened for the condition and receive 

the appropriate treatment. The diagnosis of sleep apnea is based on a number of different 

factors including the evaluation of the patient’s clinical symptoms and risk factors, a 

detailed sleep history, and the results from a formal sleep study (Epstein et al., 2009).  

 Despite the recent increased scientific and clinical focus on obstructive sleep 

apnea, studies have shown that the majority of people (as many as 93% of women and 

82% of men) with OSA remain undiagnosed (Young, Evans & Finn, 1997; Kapur et al., 

2002). This can be attributed to patients' lack of awareness of their symptoms, as well as 

the fact that many healthcare professionals have not received the necessary training to aid 

in the early recognition and diagnosis of this condition (Punjabi, 2008). In 2006, the 

Institute of Medicine [IOM] published a report entitled Sleep disorders and sleep 

deprivation: An unmet public health problem. To help reduce the public health burden 

caused by sleep disorders, the report called for increased awareness of the condition by 

health care professionals and increased investment in interdisciplinary training and 

education regarding sleep disorders (IOM, 2006). 

 Since many patients visit the dental hygienist two or more times a year, dental 

hygienists are in an ideal position to screen patients for a variety of health conditions 

including sleep apnea. Dental hygienists already review medical histories, record vital 

signs, and perform oral examinations for each patient as part of the assessment process. 

The addition of sleep apnea screening to this assessment process could be an invaluable 

service for those patients with this undiagnosed condition. Once a patient is identified as 

being at risk for having sleep apnea, the dental hygienist or dentist would refer the patient 
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to a physician specializing in sleep medicine for follow-up testing.  

Statement of Problem 

 Due to the high percentage of people with undiagnosed sleep apnea and the 

resulting health consequences, more healthcare professionals need to be trained to screen 

for sleep apnea. Dental hygienists are in a good position to assess patients for sleep 

apnea, but limited research exists on the feasibility of incorporating sleep apnea 

screenings into dental hygiene appointments. 

Purpose of the Study 

 The purpose of this study was to obtain information about dental hygienists’ 

attitudes, acceptance of, and perceived barriers to performing screening for sleep apnea 

during a dental hygiene appointment. 

Professional Significance of the Study 

 This study contributes to the dental hygiene body of knowledge by evaluating the 

barriers and attitudes towards incorporating sleep apnea risk assessment and screening 

into the assessment phase of dental hygiene care. It is believed that if dental hygienists 

screen patients for sleep apnea, they will be able to identify patients at risk for sleep 

apnea and refer them for further assessment and possible diagnosis.  Moreover, sleep 

apnea risk assessment and screening could become a routine component of total patient 

health assessment in the dental setting.  

Research Questions 

o What were dental hygienists’ attitudes towards sleep apnea screening before and 

after using the Berlin questionnaire during a dental hygiene appointment? 
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o How much time was needed for dental hygienists to administer and score the 

Berlin questionnaire? 

o How accurate were the dental hygienists in determining body mass index (BMI) 

and scoring the Berlin questionnaire? 

o What potential barriers exist to incorporating sleep apnea screening into the dental 

hygiene assessment process? 

Definitions 

 Conceptual. Apnea is defined as “cessation of airflow for at least 10 seconds” (Al 

Lawati, Patel, & Atas, 2009, p. 285).  

  Apnea-hypopnea index (AHI) is the “number of apneas plus hypopneas per hour 

of documented sleep” (Al Lawati et al., 2009, p. 285). 

 Dental sleep medicine “focuses on the management of sleep-disordered breathing 

disorders, which includes snoring and obstructive sleep apnea, with oral appliance 

therapy and upper airway surgery” (American Academy of Dental Sleep Medicine, 2008, 

para. 1). 

 Excessive daytime sleepiness refers to a “sleepiness that occurs in a situation 

when an individual would be expected to be alert” (Myers, Mrkobrada, & Simel, 2013, p. 

732).  

 Hypopnea refers to “reduction in airflow with resultant desaturation of greater 

than or equal to 4%” (Park, Ramar, & Olson, 2011, p. 550). 

 Obstructive sleep apnea is “a common disease characterized by repetitive 

episodes of airflow cessation (apnea) or airflow reduction (hypopnea) that occur during 

sleep as a consequence of upper airway collapse” (Al Lawati et al., 2009, p. 285).  
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 Polysomnogram is a “sleep test that continuously acquires physiological data 

obtained during sleep, including brain wave activity, eye movements, muscle activity 

(chin and legs), heart rate, body position, and respiratory variable, including oxygen 

saturation” (IOM, 2006, p. 341).  

 Sleep-disordered breathing “encompasses a heterogeneous group of sleep-related 

disorders that are characterized by abnormal pauses in breathing during sleep” (Ho & 

Brass, 2011, p. 60).   

 Operational. Attitude is defined as “a settled way of thinking or feeling about 

someone or something” (Oxford Dictionaries, 2013a).  

 Barrier refers to a circumstance or obstacle that prevents communication or 

progress (Oxford Dictionaries, 2013b).  

 The Berlin questionnaire is an instrument used to measure a patient’s risk for 

sleep apnea. The questionnaire includes 10 questions about snoring, sleep habits, blood 

pressure, height, and weight.  

 Body mass index (BMI) is a measure of body fat that is calculated as “weight in 

kilograms divided by the square of height in meters” (Tishler, Larkin, Schluchter, & 

Redline, 2003, p. 2234).  

 Dental hygiene assessment is the “systematic collection, analysis and 

documentation of the oral and general health status and patient needs” (American Dental 

Hygienists’ Association, 2008, p. 6).  

 Sleep apnea screening refers to the process of evaluating patients to detect those 

at risk of having sleep apnea.   
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CHAPTER II 

Review of the Literature 

Introduction 

 As previously stated, the purpose of this study was to characterize factors that 

dental hygienists perceive as affecting screening for sleep apnea during a dental hygiene 

appointment. The literature review will cover the following related content areas (a) sleep 

apnea overview, (b) sleep apnea screening tools, (c) dental sleep medicine, and (d) dental 

practitioners’ attitudes towards medical screenings in a dental setting.   

Sleep Apnea Overview 

 Demographic Characteristics. Data from a study aimed at better understanding 

the demographic patterns of sleep-disordered breathing (SDB) showed that men had 2.7 

times the odds of having sleep apnea compared to women (Young, et al., 2002). The 

study included 5,615 participants from the Sleep Heart Health Study between the ages of 

40 and 98. For the purposes of the study, the researchers defined sleep-disordered 

breathing as an apnea-hypopnea index (AHI) of 15 or greater (Young et al., 2002). While 

the study sample size was large, it did not include young adults (under 40). 

 The study results also showed that increased age was associated with sleep apnea. 

A 10-year increase in age was correlated with a 24% increase in the chance of having 

sleep-disordered breathing, up to the age of 60 (Young et al., 2002). A study by Bixler, 

Vgontzas, Ten Have, Tyson, and Kales (1998) produced similar results in regards to the 

effect age has on the prevalence of sleep apnea, although there were several differences 

in the study designs. The 1998 study only included men, and sleep-disordered breathing 

was defined as an AHI of 10 or greater plus daytime sleepiness or hypertension. From a 
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random sample of 4,364 men aged 20 to 100, 741 were selected to undergo a laboratory 

sleep test. Men in the 45 to 64 age group were found to have the highest prevalence of 

sleep apnea (4.7%). The percentage of participants with sleep apnea dropped to 1.7% in 

men over the age of 65. The data also revealed that while the prevalence of sleep 

disordered breathing increases with age up to 64, the severity of the condition decreases 

with age. Young subjects with sleep apnea were found to have the lowest minimum 

oxygen saturation (Bixler et al., 1998).  

 While research confirms that sleep apnea is associated with male sex and middle 

age, screening for the condition should not focus only on these two demographic patterns. 

Doing so would result in women and younger patients with severe SDB remaining 

undiagnosed.  

 Risk Factors. Obesity is a primary risk factor for sleep apnea, and is significantly 

associated with the odds of having an AHI of 15 or greater (Young et al., 2002). A 

population-based, prospective cohort study of 690 randomly selected participants 

demonstrated the effect change in weight has on the severity and prevalence of sleep-

disordered breathing (Peppard, Young, Palta, Dempsey, & Skatrud, 2000). Obese 

participants were found to have an AHI of 7.4 events per hour, overweight participants 

had an AHI of 2.6 events per hour, and participants with normal weight had an AHI of 

1.2 events per hour (Peppard et al., 2000). Furthermore, each percentage change in 

weight was correlated with an estimated 3% change in AHI (Peppard et al., 2000). 

Weight gain was not only associated with increased severity of SDB, but also predicted 

the development of moderate-to-severe sleep apnea in participants who initially had no or 

mild sleep apnea (Peppard et al., 2000).  
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 Smoking has also been shown to be a risk factor for SDB  (Wetter, Young, 

Bidwell, Badr, & Palta, 1994). A research study that used 811 participants from the 

Wisconsin Sleep Cohort Study revealed that current cigarette smokers are at a greater risk 

of developing sleep apnea compared to former smokers and never smokers (Wetter et al., 

1994). Additionally, the amount of cigarettes smoked per day is related to the risk of 

developing SDB (Wetter et al, 1994). Heavy smokers (defined as 40 or more cigarettes 

per day) had 6.74 times the odds of having mild SDB and a 40.47 times the odds of 

having moderate-to-severe SDB (Wetter et al., 1994).  

 Results from a 2000 study by Bixler et al. showed that SDB was associated with 

hypertension in both men and women, even when adjusting for other contributing factors 

such as BMI, smoking, and age. The study included 1,741 participants selected from a 

sample of 4,364 men and 12,219 women based on the presence of sleep apnea risk 

factors. The participants had a thorough medical examination and underwent a laboratory 

sleep study. Participants with moderate-to-severe sleep apnea (defined as an AHI of 15 or 

greater) were 6.85 times as likely to have hypertension when compared to the control 

group with no SDB (Bixler et al., 2000). The data also revealed the association between 

hypertension and SDB was the strongest in younger participants. This finding is in 

agreement with the results from the 1998 study by Bixler et al. showing the severity of 

sleep apnea is greater in younger persons.  

 Snoring is strongly correlated with sleep apnea. The data from the Sleep Heart 

Health Study described previously was also used to evaluate the relationship between 

snoring and SDB (Young et al., 2002). The odds ratio for having an AHI of 15 or greater 

for participants with self-reported snoring was 2.9 (Young et al., 2002). The odds ratio 
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increased to 4.0 for participants with very loud snoring or breathing pauses (Young et al., 

2002). Snoring is a confirmed risk factor for SDB and should be considered when 

screening for the condition.  

Sleep Apnea Screening Tools  

 There are a variety of different sleep apnea screening tools available, including 

the Epworth sleepiness scale, the Berlin questionnaire, the STOP-BANG questionnaire, 

and the Wisconsin sleep questionnaire (Ho & Brass, 2011; Abrishami, Khajehdehi & 

Chung, 2010). A number of studies have been performed to determine the validity of 

each questionnaire.  

 Ramachandran and Josephs (2009) conducted a meta-analysis of clinical 

screening tests for obstructive sleep apnea. An electronic and manual literature search of 

PubMed, Ovid, and Cochrane Controlled Trials register generated 6,816 studies, but only 

26 met the inclusion standards. The included studies pertained to both questionnaires and 

clinical models. Sensitivity for the Berlin questionnaire ranged from 61.8% to 85.5% and 

specificity ranged from 42.7% to 95.2% (Ramachandran & Josephs, 2009). Based on the 

results of the meta-analysis, the authors concluded that the Berlin questionnaire was the 

most accurate at predicting OSA, but no single questionnaire or clinical model proved to 

be optimal for screening preoperative patients (Ramachandran & Josephs, 2009).  

 A 2010 systematic review of screening questionnaires for OSA revealed that the 

Berlin questionnaire had the highest specificity for predicting OSA in patients with no 

history of sleep-related disorders (Abrishami et al, 2010). The literature search was 

conducted through the Cochrane Library, CINAHL, and MEDLINE, and two different 

independent reviewers assessed the results. Ten of the 4,105 studies found through the 
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literature search met the requirements for eligibility and were included in the review 

(Abrishami et al., 2010). Four of the ten studies involved the Berlin questionnaire, and it 

was validated in a variety of different patient populations (Abrishami et al., 2010). The 

pooled sensitivity for the Berlin questionnaire among patients without a history of SDB 

was 77.0%, and the specificity was 74%. The Berlin questionnaire also showed the 

highest specificity for predicting severe OSA, while the STOP-Bang showed the highest 

sensitivity (defined as an AHI of 30 or more events per hour) (Abrishami et al., 2010). 

The authors concluded that the Berlin and Wisconsin questionnaires were shown to be 

valuable for screening patients without a history of SDB. However, the authors suggested 

that the STOP-BANG questionnaire be used for OSA screening in surgical patients based 

on the ease of use and high methodological validity (Abrishami et al., 2010).  

 A 2011 study by Enciso and Clark compared the Berlin questionnaire and the 

ARES questionnaire for OSA screening among dental patients. The case-control study 

included 53 participants with moderate-to-severe OSA (respiratory disturbance index 

(RDI) of 15 or greater) and 31 controls with a RDI of less than 15 events per hour. All 

participants were interviewed by a blinded researcher, completed both questionnaires, 

and had a two-night in-home sleep study with the ARES Unicorder (Enciso & Clark, 

2011). The results revealed a sensitivity of 90.6%, specificity of 43.2%, positive 

predictive value (PPV) of 73.8%, and negative predictive value (NPV) of 73.7% for the 

ARES questionnaire. The Berlin questionnaire had a sensitivity of 67.9%, specificity of 

54.8, PPV of 72%, and NPV of 50% (Enciso & Clark, 2011). The study authors 

concluded that the ARES questionnaire performed better than the Berlin questionnaire in 

this situation, but the Berlin questionnaire is more accessible as a screening tool (Enciso 
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& Clark, 2011). This study had several limitations that may compromise the results. First, 

the cut off for RDI's for the controls was 15 or less. Generally a RDI of 5 to 15 is 

considered mild SDB, and a RDI of less than 5 is considered normal. Therefore, most of 

the study controls were actually patients with mild, instead of no, OSA. 

 The available literature on screening tools for sleep apnea suggests that a suitable 

questionnaire should be chosen based on the type of population that will be screened 

(general, high-risk, surgical), the intended purpose of the screening, as well as the ease of 

use and availability of the screening tool.  

Sleep Apnea and Oral Health 

 Several recent studies have demonstrated an association between sleep apnea and 

periodontal disease. The authors of a 2009 pilot study hypothesized that because 

periodontal disease and obstructive sleep apnea are both associated with systemic 

inflammation, there might be a link between the two conditions (Gunaratnam, Taylor, 

Curtis, & Cistulli). The results from the study did suggest that OSA and periodontitis are 

related, but did not clarify the nature of the relationship. The study included 66 men and 

women who had recently been diagnosed with OSA. The participants underwent a 

comprehensive periodontal exam to determine clinical attachment level (CAL) and 

probing pocket depth (PPD). For the purposes of the study, periodontal disease was 

defined using two definitions: “the presence of two or more interproximal sites with 

greater than or equal to 4 mm CAL, not on the same tooth, or two or more interproximal 

sites with PPD greater than or equal to 5 mm, not on the same tooth” and “the presence of 

a least one periodontal pocket with a probing depth of 4 mm or more and CAL greater 

than or equal to 3 mm at the same site on a tooth” (Gunaratnam et al., 2009, p. 235). The 
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sample included patients with OSA ranging from mild to moderate, determined by a 

standard polysomnography.  The final data showed a fourfold increase in the prevalence 

of periodontitis in the sample group compared to the Australian national average.  

However, the study was not able to conclusively prove that the increased prevalence of 

periodontal disease was due to an association with OSA.  It is possible that the increased 

prevalence could be due to several overlapping etiological factors, such as diabetes and 

obesity (Gunaratnam et al., 2009). 

 A much larger, population-based study also found a relationship between OSA 

and chronic periodontitis (Keller, Wu, Chen, & Lin, 2013). The study included 7,673 

subjects with OSA and 21,963 control subjects without OSA. All OSA patients were 

diagnosed with polysomnography. Patients chosen as the chronic periodontitis (CP) cases 

“had at least three primary CP diagnoses and received either deep cleaning (root planing 

or scaling) or a surgical procedure (periodontal flap surgery or gingivectomy) for the 

treatment of CP” (Keller et al., 2013, p. 112).  The study took place in Taiwan, where a 

PPD of 3 mm or more constitutes a diagnosis of periodontitis. The study results showed a 

difference in the prevalence of CP between OSA controls (22.6%) and cases (33.8%). 

Even after making adjustments for income, location, diabetes, obesity, alcohol 

consumption, tobacco use, hypertension, COPD, and CHD, the odds of OSA cases 

having a previous diagnosis of CP was 1.75 times greater than OSA controls. Similar to 

the Gunaratnam et al. study above, the study authors were not able to make an 

conclusions about causality between OSA and periodontal disease (Keller et al., 2013). 

Although this study included a large number of subjects, one limitation is that diagnoses 

of OSA and CP were based on information from an administrative database.  
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 A 2013 cross-sectional study similarly showed a positive association between 

periodontitis and OSA (Seo et al.). The study included 687 participants who underwent 

polysomnography and periodontal examinations. The periodontal exam was performed 

by a blinded dentist and included measurements for BOP, PPD, CAL, plaque index, and 

gingival index. The study authors defined periodontitis as “the presence of at least four 

teeth with one or more interproximal sites with a probing pocket depth of greater than or 

equal to 4 mm and CAL greater than or equal to 6 mm at the same site on a tooth” (Seo et 

al., 2013, p. 502). The prevalence of periodontal disease in the participants was 

determined to be 17.5%. OSA (defined as AHI greater than or equal to 5) prevalence was 

46.6%, and 60% of the participants had both OSA and periodontitis. The OSA group had 

a higher overall incidence of periodontal disease (22.5%) compared to the non-OSA 

group (13%).  There was also a positive association between a higher AHI (greater than 

or equal to 10) and periodontitis. However, OSA was only positively associated with 

periodontitis, PPD, and CAL in the 55 years and older age group. There was no 

association noted in younger age groups (Seo et al., 2013).   

Dental Sleep Medicine  

 As an alternative to a CPAP machine, oral appliances are increasingly being used 

to treat obstructive sleep apnea in some patients. Therefore, the dentist is an important 

part of the health care team responsible for the management of patients with sleep apnea. 

The American Academy of Sleep Medicine (2006) Practice Parameters stated that oral 

appliances are not as effective as CPAP, but are indicated for patients with mild to 

moderate OSA who do not respond to, or are unable to use, CPAP. The Practice 

Parameters also recommend the presence or absence of obstructive sleep apnea be 
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determined before oral appliance therapy is initiated (Kushida et al., 2006). Dentists who 

undertake the management of OSA with oral appliances should have additional training 

in sleep medicine, and should take care to follow the proper protocol for diagnosis, 

treatment, and follow-up (Kushida et al., 2006).  

 A 2008 retrospective study aimed at determining the prevalence of OSA in dental 

patients showed a high percentage of patients with undiagnosed sleep apnea 

(Levendowski et al., 2008). The ARES questionnaire was used to screen patients from 

two dental clinics in California for OSA, and a total of 331 completed questionnaires 

were obtained and included in the study (Levendowski et al., 2008).  Of the 331 study 

participants, 67% of the men and 28% of the women were identified as high-risk for 

having at least mild sleep apnea, and 33% of men and 6% of women were predicted to 

have severe or moderate sleep apnea (Levendowski et al., 2008). A subgroup of 105 

patients (75 men and 30 women) identified as high-risk from the questionnaire underwent 

a two-night in-home sleep study, and 96% were confirmed to have at least mild SDB 

(Levendowski et al., 2008). Based on the study results, the authors concluded that 

dentists could provide their patients a valuable service by incorporating sleep apnea 

screening into their practices (Levendowski et al., 2008).  

 There is little research regarding sleep apnea screening as part of the dental 

hygiene assessment process. An extensive search of the literature revealed only one study 

related to dental hygienists and OSA screening (Kandray & Yacovone, 2011). The 2011 

study looked at the effects of implementing a program to train dental hygiene students on 

how to incorporate OSA screening methods into the dental hygiene examination. For this 

study, the students were shown how to use the Epworth Sleepiness Scale and the 
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Modified Mallampati classification. The results revealed the dental hygiene students were 

able to effectively utilize the two measurement tools to screen patients for OSA risk 

factors (Kandray & Yacavvone, 2011).   

 The purpose of this study is to characterize factors that dental hygienists perceive 

as influencing screening for sleep apnea during a dental hygiene appointment. It is 

hypothesized that this study will introduce additional evidence that dental hygienists can 

and are willing to provide a valuable service by recognizing the signs and symptoms of 

sleep apnea and making the appropriate referrals for diagnosis and treatment.  

Dental Practitioners’ Attitudes Towards Medical Screenings in a Dental Setting 

 While it appears that dental hygienists’ attitudes towards sleep apnea screening 

are still unclear, there are several studies that looked at dental professionals attitudes 

towards various medical screenings. A 2012 study by Barasch et al. focused on the 

feasibility of conducting blood glucose screenings to detect undiagnosed or poorly 

controlled diabetes mellitus in dental practices. Practitioners from 28 dental offices and 

498 patients were surveyed regarding the perceived benefits and barriers to glucose 

testing. The patient population included patients 19 and older with a BMI greater than or 

equal to 25 kg/m2, self-reported history of hypertension or high cholesterol, and or a 

diagnosis of diabetes mellitus. Participating dentists and dental staff were trained to use a 

glucometer. 

 After testing was completed, the patients and dental practitioners were asked to 

fill out questionnaires designed to rate the benefits and obstacles of glucose testing in the 

dental office. The responders were asked to rate their agreement or disagreement with 

each statement with a 5-point Likert scale. Ninety-three percent of dental practitioners 
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involved in the study returned the surveys. Eighty-five percent agreed that testing was 

beneficial to patients, 69% agreed that patients may get better glucose control if tested in 

the dental office, and 88% felt that glucose testing would help promote interest in 

patient’s general health. A majority of practitioners disagreed with the statements 

“glucose testing is too time-consuming to complete in a dental setting” and “patient’s 

glucose levels were not relevant to dental practice”. Practitioners were also asked how 

long glucose testing took during a dental appointment and reported that, on average, it 

took two to five minutes for each test. The majority of responders (59%) felt that lack of 

insurance coverage was a barrier to routine testing in dental offices. Overall, the data 

showed that both the dental staff and patients positively viewed glucose testing in a 

dental setting  Results also showed the testing was well received by the patients. Four 

hundred thirteen patient respondents (83%) thought glucose testing was a good idea in 

the dental office and 422 (85%) felt the testing was an easy process. Furthermore, 90% of 

patients felt the testing demonstrated a high level of care. Limitations to this study 

include the possibility of bias as participation of practitioners was voluntary based on 

interest in the study topic, and although the total number of patients was large, a 

relatively small number were screened at each study site (Barach et al., 2012).   

 A 2010 study by Greenberg, Glick, Frantsve-Hawley and Kantor also found 

dentists believe it is important to conduct chairside medical screenings in the dental 

office. The study method included a national, random survey of dentists practicing in the 

U.S. The survey consisted of five Likert scale questions about incorporating medical 

screenings in general into the dental practice, as well as specific questions on screening 

for hypertension, cardiovascular disease, diabetes, hepatitis, and HIV. Out of the 7,400 
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questionnaires mailed, 1,945 dentists responded. The majority of respondents felt it was 

important for dentists to conduct chairside screenings for hypertension (85.8%), 

cardiovascular disease (76.8%), diabetes (76.6%), hepatitis (71.5%), and HIV (68.8%). 

Most of the dentists (83.4%) were willing to conduct chairside screenings that yielded 

immediate results compared to 45.9% who were willing to conduct screenings that 

needed to be sent to a lab. Almost all respondents (96.4%) stated they were willing to 

refer a patient for a medical consultation. Patients’ willingness was ranked as the most 

important barrier to including medical screenings at a dental appointment, while 

insurance coverage was ranked as the least important. 57.4% of the dentists felt insurance 

coverage was very important.  

 While the previous study sample was large, due to response rate, it may not be 

entirely representative of the total population of dentists in the U.S. The study sample 

included older dentists, fewer women, Asians and blacks. It is also possible that those 

dentists who chose to respond to the questionnaire already had strong opinions about the 

subject one way or the other. Overall, the study results pointed to the idea that dentists are 

aware of the importance of incorporating medical screenings into their practice and are 

willing to do so (Greenberg et al., 2010). Conclusions of these studies point to the 

importance of dental professionals being trained to recognize when and how to conduct 

health screenings.  
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CHAPTER III 

Methodology 

 This section will review the study participants, sampling, measuring instruments, 

procedures, design, and analysis.  

Overview of Study 

 As previously stated, the primary purpose of this study was to determine the 

attitudes of dental hygienists and barriers toward screening patients for sleep apnea in a 

dental hygiene setting.  

Design 

 Research Questions. The study aims to address the following questions: 

o What were dental hygienists’ attitudes towards sleep apnea screening before and 

after using the Berlin questionnaire during a dental hygiene appointment? 

o How much time was needed for dental hygienists to administer and score the 

Berlin questionnaire? 

o How accurate were the dental hygienists in determining body mass index (BMI)? 

o What potential barriers exist to incorporating sleep apnea screening into the dental 

hygiene assessment process? 

 Variables. Participating dental hygienists used the Berlin questionnaire to screen 

for sleep apnea. The questionnaire included the following variables: height, weight, age, 

sex, snoring, apnea, fatigue, daytime sleepiness, falling asleep while driving, 

hypertension, and BMI. The survey administered to the participating dental hygienists 

included demographic questions and items relating to attitudes and barriers to screening 
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for sleep apnea by dental hygienists. In addition, accuracy in determining a BMI and time 

spent administering the Berlin questionnaire was collected.  

 Research Method or Design. A descriptive test/retest survey method was 

employed for this pilot study. 

Description of Setting 

 Participants completed the survey in their practice setting during a time when 

patients were not scheduled. Using the Berlin questionnaire, participants screened 5 adult 

patients for sleep apnea during their dental hygiene appointment. Following completion 

and within 2 days of the screenings, participants completed the same survey in their 

practice setting. 

Research Participants 

 Sample Description. A convenience sample of at least 15 practicing dental 

hygienists was used for this study. Dental hygienists were recruited from those affiliated 

with the ISU Department of Dental Hygiene and the Pocatello and Meridian Family 

Practice Dentistry Program.  

 Sample Inclusion and Exclusion Criteria. Participating dental hygienists had to 

be licensed to practice dental hygiene in Idaho, practice in a private dental and 

community setting at least one day per week, and consent to participate in the study.  

 Human Subjects Protection. Approval to conduct this study was required by the 

Institutional Review Board (IRB) at ISU. The study parameters qualified it for a 

Certificate of Exemption from full Board review. 
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Data Collection 

 Procedure. Prior to the beginning of the study, the PI mailed the study 

participants a packet with the informed consent documents, the pre and post screening 

surveys, copies of the Berlin questionnaire, instructions on how to administer and score 

the Berlin questionnaire, and informational pamphlets on sleep apnea. The sleep apnea 

information was for the dental hygienists to read to familiarize themselves with the 

condition before conducting the screenings. Before the beginning of the study, the dental 

hygienists read the informed consent documents. Consent was provided by mailing back 

the completed surveys and questionnaires. Prior to screening patients, the hygienists 

filled out a 6-question pre-screening survey about their perceptions regarding screening 

for sleep apnea and other medical conditions in a dental hygiene setting as well as 

barriers to screening. The pre-screening surveys were returned in a pre-paid, addressed 

envelope. Surveys were coded for anonymity.  

 During the designated screening period, dental hygienists screened at least 5 

consecutive patients for sleep apnea. All patients 18 and older who had not previously 

been diagnosed with or tested for sleep apnea were eligible for the sleep apnea screening. 

If the patient consented to screening, he or she was asked to fill out the Berlin 

questionnaire (Appendix B). If the patient was under 18, had already been 

screened/diagnosed with sleep apnea, or did not want to be screened, the hygienist did not 

screen the patient and screened the next eligible patient.  

 The total time to administer and score the questionnaire was recorded by the 

dental hygienist for each patient. The dental hygienist recorded the start time when the 
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screening process began and recorded the stop time once the questionnaire had been 

completed and scored. The consent process was not included in the screening time. The 

start and stop times were recorded directly on the patient’s questionnaire. The BMI was 

determined using the chart provided and recorded on the questionnaire (Appendix C). 

The BMI chart was obtained from the U.S. Department of Health and Human Services 

National Center on Sleep Disorders’ website.  

 Patients determined to be at high risk for sleep apnea based on the results of their 

Berlin questionnaire were referred to their primary physician for further assessment. If 

the patient did not have a primary care physician, he or she was given a list of sleep 

physicians in the area. The dental hygienists were provided with this referral list.  

 At the end of the screening period, each dental hygienist completed the post-

screening survey to see if their perceptions about medical and sleep apnea screening in a 

dental hygiene setting had changed post-screening. The completed Berlin questionnaires 

and the post-screening survey were returned using the provided pre-paid, addressed 

envelope.  

 Instruments. The Berlin questionnaire was used as the screening instrument for 

the study. The Berlin questionnaire was created as part of the Conference on Sleep in 

Primary Care held in Germany in 1996 (Netzer, Stoohs, Netzer, Clark, & Strohl, 1999). 

The questionnaire focuses on known risk factors for sleep apnea. There are five questions 

regarding snoring, three questions regarding daytime sleepiness, one question regarding 

sleepiness while driving, and one question regarding hypertension (Netzer et al., 1999). 

Additionally, patients are asked about their age, weight, sex, and height (Netzer et al., 
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1999). The dental hygienists used the provided BMI chart to determine the BMI after the 

questionnaire had been completed. 

 The survey instrument was adapted from surveys developed by Greenberg, Glick, 

Frantsve-Hawley, & Kantor (2010), and Barasch et al. (2012). The pre and post screening 

surveys are the same, and were designed to measure the dental hygienists’ opinions 

regarding the importance of and barriers to screening for sleep apnea in a dental setting. 

The survey also includes basic demographic information. See Appendix A for a copy of 

the survey. 

 Reliability and Validity. The Berlin questionnaire has been previously validated 

as an accurate sleep apnea screening tool in multiple research studies, and is very easy to 

administer (Netzer et al., 1999; Abrishami et al., 2010; Ramachandran & Josephs, 2009).  

 The survey in the Greenberg et al. (2010) study was used to determine dentists’ 

attitudes toward screening for medical conditions in the dental office. The Barasch et al. 

(2012) survey was used as part of a study on blood glucose testing in dental practices. 

Both surveys have been previously shown to be valid and reliable instruments. The 

survey that was used in this study had been slightly adapted from the originals, so it was 

first tested for content validity and clarity by four practicing dental hygienists. The dental 

hygienists used for the pilot test did not participate in the actual study. 

Limitations 

 One limitation to this study was the sample size. The resources available to the PI 

limited the sample size. Without additional funding and time, the PI was not able to 

complete the study with a larger sample size. This study was intended to be a pilot study. 
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The convenience sample used in this study was not representative of the entire population 

of practicing dental hygienists and therefore is subject to coverage error. 

 There is no a single questionnaire that is an optimal method for sleep apnea 

screening for all populations (Ramachandran & Josephs, 2009). However, the Berlin 

questionnaire was chosen as the most accurate instrument for this population study based 

on the current research (Netzer et al., 1999, Abrishami et al., 2010; Ramachandran & 

Josephs, 2009).  

Proposed Statistical Analysis 

 The following aspects of the study were used for statistical analysis: 

o Average amount of time needed to administer and score the Berlin questionnaire 

o Accuracy in determining BMI and scoring the questionnaire 

o Comparison of pre and post survey results 

 Percentages and frequencies were determined for the data. The Wilcoxon signed-

rank test was used to compare the Likert scale pre and post screening survey responses. 

Fisher’s exact test was used to compare the percent of female and male patients found to 

be at high risk for sleep apnea. 
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Appendix A 

Pre/Post Screening Survey 
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Appendix B 

 

(Sleep Diagnostics of Michigan, n.d.) 
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Appendix C 

BMI Chart 

 

 

(U.S. Department of Health and Human Services, 2008) 
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SECTION II: Publishable Manuscript 

ABSTRACT 

 Sleep apnea (SA) can contribute to a variety of health problems and often goes 

undetected. Dental hygienists are capable of assessing patients for SA, but limited 

research exists on the subject. The purpose of this exploratory study was to obtain 

information about dental hygienists’ attitudes and perceived barriers to performing SA 

screening during dental hygiene appointments. Sixteen dental hygienists were recruited to 

complete a pre-screening survey, screen five patients for SA, and then complete a post-

screening survey. Individual screening time and accuracy determining BMI were 

recorded. Of the eighty-one patients screened, 30% were identified to be at high risk of 

having SA. Participants determined the BMI correctly for 89% of patients, and the mean 

time spent on screenings was 4.49 minutes. Pre-screening survey results showed 25% of 

participants felt that it was very important for dental hygienists to screen patients for SA, 

compared to 50% post-screening. Participants reported patient’s willingness as the most 

important issue when considering incorporating SA screening into practice. Results 

suggest dental hygienists can provide patients a valuable health service by including SA 

screening as part of routine assessment. Dental hygienists recognize the importance of 

screening patients for undiagnosed medical conditions and are proficient at conducting 

screenings.  
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Introduction  

 Sleep disordered breathing or sleep apnea (SA) refers to a group of sleep 

disorders characterized by brief interruptions in breathing during sleep. There are three 

types of sleep apnea—central sleep apnea, obstructive sleep apnea, and mixed sleep 

apnea. Central sleep apnea occurs when there are irregularities in the brain’s signals to 

the muscles to breath (Ho & Brass, 2011). Obstructive sleep apnea (OSA) is much more 

common, and is caused by complete or partial upper airway collapse during sleep. The 

resulting reduction in airflow decreases the amount of oxygen reaching the vital organs 

and causes sleep disturbances (Punjabi, 2008).  As the name implies, mixed sleep apnea 

is a combination of obstructive and central sleep apneas and involves both a pause in the 

respiratory system and an obstruction of the airway (Tagluk & Sezgin, 2009).  

 It is difficult to determine the precise number of people with OSA due to 

differences in sampling methods, diagnosis techniques, and disease definitions (Punjabi, 

2008). However, between 2000-2002 the National Heart, Lung, and Blood Institute 

estimated the prevalence of sleep apnea was 10% of women and 12% of men. These 

percentages were based on self-reported physician diagnosis, and are significantly higher 

than the data from available population-based studies. Results from a 2001 study by 

Bixler et al., estimated the prevalence of OSA at 3.9% of men and 1.2% of women. 

Similarly, a 1993 study approximated the prevalence of sleep-disordered breathing at 2 

percent of women and 4 percent of men (Young et al.).  

 Sleep apnea can contribute to a multitude of health problems—including 

cardiovascular disease, stroke, and depression—and often goes undetected (Yaggi, 

Concato, Kernan, Lichtman, & Mohsenin, 2005; Marin, Carrizo, Vicente, & Agusti, 
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2005; Cheng et al., 2013). Based on the severity of these problems, it is important that 

people with signs and symptoms of sleep apnea be screened for the condition and receive 

the appropriate treatment. The diagnosis of sleep apnea is based on a number of different 

factors including the evaluation of the patient’s clinical symptoms and risk factors, a 

detailed sleep history, and the results from a formal sleep study (Epstein et al., 2009).  

 Despite the recent increased scientific and clinical focus on OSA, studies have 

shown that the majority of people (as many as 93% of women and 82% of men) with the 

condition remain undiagnosed (Young, Evans & Finn, 1997; Kapur et al., 2002). This can 

be attributed to patients' lack of awareness of their symptoms, as well as the fact that 

many healthcare professionals have not received the necessary training to aid in the early 

recognition and diagnosis of sleep apnea (Punjabi, 2008). In 2006, the Institute of 

Medicine [IOM] published a report that called for increased awareness of the condition 

by health care professionals and increased investment in interdisciplinary training and 

education regarding sleep disorders (IOM, 2006). 

 Since many patients visit the dental hygienist two or more times a year, dental 

hygienists are in an ideal position to screen patients for a variety of health conditions 

including sleep apnea. Dental hygienists already review medical histories, record vital 

signs, and perform oral examinations for each patient as part of the assessment process. 

The addition of sleep apnea screening to this assessment process could be an invaluable 

service for those patients with this undiagnosed condition. The purpose of this study was 

to obtain information about dental hygienists’ attitudes, acceptance of, and perceived 

barriers to performing screening for sleep apnea during a dental hygiene appointment. 

 



 

38 

Methods 

 A descriptive test/retest survey method was employed for this pilot study. 

Approval to conduct the study was received by the Institutional Review Board (IRB) at 

Idaho State University. The study parameters qualified it for a Certificate of Exemption 

from full Board review.  

Study Sample 

 A preliminary power analysis demonstrated fifteen participants to have a power of 

0.80. The study sample consisted of 16 practicing dental hygienists. Dental hygienists 

were recruited from those affiliated with the ISU Department of Dental Hygiene. 

Participating dental hygienists had to be licensed to practice dental hygiene, practice in a 

private dental, community, or dental residency setting at least one day per week, and 

consent to participate in the study.  The study sample was varied in regards to age, years 

in practice, education level, and primary practice setting. See Table 1. for detailed 

demographic data. 

Data Collection  

 Prior to the beginning of the study, participants were mailed a packet with the 

informed consent documents, the pre and post-screening surveys, copies of the Berlin 

questionnaire, study instructions, BMI chart, and informational pamphlets on sleep apnea. 

Before the screening period, the dental hygienists were instructed to read the consent 

forms and study protocol. Participants provided their informed consent by mailing back 

the completed surveys and questionnaires. Those who did not consent to participate in the 

study were instructed to discard the study packet.  
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 Before screening patients, the hygienists filled out a 6-question pre-screening 

survey about their perceptions regarding screening for sleep apnea and other medical 

conditions in a dental hygiene setting as well as barriers to screening. The pre-screening 

survey also included basic demographic information. The surveys were returned in a pre-

paid, addressed envelope. Surveys were coded for anonymity. The survey instrument 

used in the study was adapted from surveys developed by Greenberg, Glick, Frantsve-

Hawley, & Kantor (2010), and Barasch et al. (2012). Both of these surveys have been 

previously shown to be valid and reliable instruments. The survey that was used in this 

study was modified from the originals, so it was first tested for content validity and 

clarity by a panel of four experts. The pilot test showed 100% content validity. 

 During the designated screening period, November 2013 through February 2014, 

dental hygienists were asked to screen at least five consecutive patients for sleep apnea. 

All patients 18 and older who had not previously been diagnosed with or tested for sleep 

apnea were eligible for screening. If the patient consented to screening, he or she was 

asked to fill out the screening questionnaire. If the patient was under 18 years of age, had 

already been screened/diagnosed with sleep apnea, or did not want to be screened, the 

hygienist was instructed to not screen that patient and move on to screen the next eligible 

patient.  

 The Berlin questionnaire was selected as the screening instrument for use in this 

study. The Berlin questionnaire was created as part of the Conference on Sleep in 

Primary Care held in Germany in 1996 (Netzer, Stoohs, Netzer, Clark, & Strohl, 1999). 

The questionnaire focuses on known risk factors for sleep apnea. There are five questions 

regarding snoring, three questions regarding daytime sleepiness, one question regarding 
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sleepiness while driving, and one question regarding hypertension. Additionally, patients 

are asked about their age, weight, sex, and height. The dental hygienists used the 

provided BMI chart to determine the BMI after the patient had completed the 

questionnaire. The Berlin questionnaire has been previously validated as an accurate 

sleep apnea screening tool in multiple research studies, and is very easy to administer 

(Netzer et al., 1999; Abrishami et al., 2010; Ramachandran & Josephs, 2009). 

 The total time to administer and score the questionnaire was recorded by the 

dental hygienist for each patient. The dental hygienist recorded the start time when the 

screening process began and recorded the stop time once the questionnaire had been 

completed and scored. The consent process was not included in the screening time. The 

start and stop times were recorded directly on the patient’s questionnaire. The BMI was 

determined using the chart provided and recorded on the questionnaire. The BMI chart 

was obtained from the U.S. Department of Health and Human Services National Center 

on Sleep Disorders’ website.  

 Patients determined to be at high risk for sleep apnea based on the results of their 

Berlin questionnaire were referred to their primary physician for further assessment. If 

the patient did not have a primary care physician, he or she was given a list of sleep 

physicians in the area or referred to a physician of the dental hygienist or dentist’s choice.

 Within two days after the end of the screening period, each dental hygienist 

completed the post-screening survey to see if their perceptions about medical and sleep 

apnea screening in a dental hygiene setting had changed. The post-screening survey was 

the same as the pre-screening survey, with the exception of the demographic information. 
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The completed Berlin questionnaires and the post-screening survey were returned using 

the provided pre-paid, addressed envelope.  

Statistical Analysis 

 Data was analyzed using IBM SPSS Statistics for Windows software, Version 

21.0, released 2012. The exact confidence intervals were determined using Minitab 16 

Statistical Software, Version 16.2.4, released 2013. The majority of data was analyzed 

using descriptive statistics. Additionally, the Wilcoxon signed-rank test was used to 

compare the Likert scale pre and post-screening survey responses, and Fisher’s exact test 

was utilized to compare the proportion of males and females found to be at high 

likelihood of having sleep apnea.  

Results 

 All 16 participants returned completed pre and post-screening surveys. Based on 

the results of the pre-screening survey, the majority of the study participants already felt 

that it was very important (63%) and somewhat important (25%) for dental hygienists to 

screen patients for undiagnosed medical conditions. On both the pre and post-screening 

surveys, all the participants reported being very or somewhat willing to refer a patient for 

consultation with a physician regarding sleep apnea, conduct a chairside screening that 

yields immediate results, and discuss screening results with patients. Patient’s willingness 

was found to be the most important issue when considering incorporating sleep apnea 

screening into practice. All sixteen participants (100%) said it was very important on the 

pre-screening survey and fifteen of the participants (94%) reported it being very 

important on the post-screening survey. See Table 2 for a comparison of all the pre and 

post-screening survey responses.  
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 The Wilcoxin signed-rank Test was used to compare the pre and post-screening 

survey results to see if there was a significant change after participants completed the SA 

screenings. Question number two was the only question that had a result suggestive of a 

significant change (p =  .034). Prior to completing the screenings, only 25% of 

participants felt that it was very important for dental hygienists to screen patients 

specifically for sleep apnea. This number increased to 50% on the post-screening survey. 

The Bonferroni correction was not used due to the small sample size. The Wilcoxin 

signed-rank test revealed some change in a positive direction between the pre and post-

screeing survey responses for several other questions, but not enough to be statistically 

significant (Q4b and Q4d p=.109). If a larger sample size were employed, it might be 

possible to see a statistically significant difference for these survey items. 

 The majority of participants screened five patients each. However, two dental 

hygienists screened six patients and two dental hygienists only screened four patients. A 

total of 81 patients were screened for SA as part of the study. Gender was recorded for all 

but one of the patients. There were 44 females (55%) and 36 males (45%) screened. The 

mean patient age was 50 and the median was 52, with a standard deviation of 15. The age 

range was 19 to 82.  

 Screening time was documented for eighty of the eighty-one patients. Time 

recorded on the questionnaires as less than one minute was entered as one minute for 

purposes of analysis. The mean time spent on screening for all the participants was 4.49 

minutes, with a standard deviation of 3.04. The median time spent was 4 minutes, and the 

range was 1 to 18 minutes. The mean time spent on screenings was also determined for 

each individual participant. The shortest time was 1.2 minutes and the longest was 10 
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minutes. Over 75% of the participants took five minutes or less per screening and 95% 

took 10 minutes or less. Of the 16 participants, 13 had an average screening time of 5 

minutes, while only 3 had a mean time of more than 5 minutes.  

 Body mass index (BMI) was determined and recorded for seventy-eight patients. 

The BMI was not recorded for two patients, and could not be determined for one patient 

because the patient did not disclose his/her weight. The participants located the correct 

BMI using the provided chart for 72 of the 78 patients (92.3%) (95% confidence interval 

(CI), 84% to 97%).  The BMI was recorded incorrectly for 6 patients.  Eleven participants 

correctly determined BMI 100% of the time. Four participants determined it correctly for 

all but one patient, while one participant recorded the incorrect BMI for two patients.  

  After the completed Berlin questionnaires were returned, the PI scored them to 

determine each patient’s likelihood of having sleep apnea. Based on the results of the 

screenings, 30% (95% CI, 20% to 40%) of patients were found to be at high risk of 

having sleep apnea.  Fisher’s exact test was used to determine whether the proportion of 

males with a high likelihood of having SA was higher than females. The results did 

reveal that 33% of males were at high risk compared to 27% of females (p = .365). 

However, this is not statistically significant due to the small sample size. The mean age 

of patients at high risk was 54, compared to 48 for those not at high risk (t = 1.936, 64 

df). This is also not significant at the .05 confidence level, but is suggestive that the mean 

age of those patients at high risk for SA is higher than those not at high risk.   

Discussion 

 While the patient gender and age data from the Berlin questionnaires did not 

return significant results, it does follow the same trends described in the OSA literature. 
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Male gender has been shown to be associated with OSA. Data from a study aimed at 

better understanding the demographic patterns of sleep-disordered breathing (SDB) 

showed that men had 2.7 times the odds of having sleep apnea compared to women 

(Young, et al., 2002). The study included 5,615 participants from the Sleep Heart Health 

Study between the ages of 40 and 98. While the study sample size was large, it was 

limited in that it did not include young adults (under 40). 

 The higher mean age of patients at high risk of having SA from this study is also 

consistent with published data. Research has shown that increased age is associated with 

sleep apnea. One study revealed that a 10-year increase in age was correlated with a 24% 

increase in the chance of having sleep-disordered breathing, up to the age of 60 (Young et 

al., 2002). A study by Bixler, Vgontzas, Ten Have, Tyson, and Kales (1998) produced 

similar results in regards to the effect age has on the prevalence of sleep apnea. Men in 

the 45 to 64 age group were found to have the highest prevalence of sleep apnea (4.7%) 

(Bixler et al., 1998).  

 Of the 81 patients screened for sleep apnea as part of this study, 30% were found 

to have a high likelihood of having sleep apnea. This suggests that there are dental 

hygiene patients with undiagnosed sleep apnea. A 2008 retrospective study aimed at 

determining the prevalence of OSA in dental patients also showed a high percentage of 

patients with undiagnosed sleep apnea (Levendowski et al., 2008). The ARES 

questionnaire was used to screen patients from two dental clinics in California for OSA, 

and a total of 331 completed questionnaires were obtained and included in the study 

(Levendowski et al., 2008).  Of the 331 study participants, 67% of the men and 28% of 

the women were identified as high-risk for having at least mild sleep apnea, and 33% of 
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men and 6% of women were predicted to have severe or moderate sleep apnea 

(Levendowski et al., 2008). A subgroup of 105 patients (75 men and 30 women) 

identified as high-risk from the questionnaire underwent a two-night in-home sleep study, 

and 96% were confirmed to have at least mild SDB (Levendowski et al., 2008).  

 There is little research regarding SA screening as part of the dental hygiene 

assessment process. An extensive search of the literature revealed only one study related 

to dental hygienists and OSA screening (Kandray & Yacovone, 2011). The 2011 study 

looked at the effects of implementing a program to train dental hygiene students on how 

to incorporate OSA screening methods into the dental hygiene examination. For this 

study, the students were shown how to use the Epworth Sleepiness Scale and the 

Modified Mallampati classification. Although the screening tools used were different 

than this study, the results support the idea that dental hygienists are able to effectively 

screen patients for OSA risk factors (Kandray & Yacavvone, 2011).    

 While there is no available data specifically about dental hygienists’ attitudes 

towards medical screenings, a 2010 survey by Greenberg, Glick, Frantsve-Hawley and 

Kantor found dentists believe it is important to conduct chairside medical screenings in 

the dental office. The survey consisted of five Likert scale questions about incorporating 

medical screenings in general into the dental practice, as well as specific questions on 

screening for hypertension, cardiovascular disease, diabetes, hepatitis, and HIV. Most of 

the dentists (83.4%) were willing to conduct chairside screenings that yielded immediate 

results compared to 45.9% who were willing to conduct screenings that needed to be sent 

to a lab. Almost all respondents (96.4%) stated they were willing to refer a patient for a 

medical consultation. Patients’ willingness was ranked as the most important barrier to 
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including medical screenings at a dental appointment, while insurance coverage was 

ranked as the least important. These results are consistent with the results of this study in 

that all the participants were either very or somewhat willing to refer a patient for a 

consultation with a physician, and patients’ willingness was considered the most 

important and insurance coverage the least important issue when considering 

incorporating SA screening into practice.  

Limitations 

 One limitation to this study is the small sample size. The study was intended to be 

a pilot study and a study with a larger sample size would need to be conducted to obtain 

statistically significant results.  The convenience sample used in this study was comprised 

of dental hygienists affiliated with Idaho State University. It is possible that the 

participants possessed similar attitudes towards dental hygienists performing medical 

screenings as part of the assessment process, so there is the possibility of bias. Also, it is 

likely that dental hygienists who were already familiar with or interested in learning more 

about sleep apnea screening were more willing to participate in the study. Therefore, the 

convenience sample used is not representative of the entire population of practicing 

dental hygienists and is subject to coverage error. 

 There is no a single questionnaire that is an optimal method for sleep apnea 

screening for all populations (Ramachandran & Josephs, 2009). The Berlin questionnaire 

was chosen as the most accurate instrument for this population study based on the current 

research, but the results of the screenings may not be entirely reflective of how many of 

the patients actually have OSA (Netzer et al., 1999, Abrishami et al., 2010; 

Ramachandran & Josephs, 2009).  
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 The BMI chart used in the study has a maximum height of 6’3” and weight of 279 

pounds. There were several patients screened who were taller and/or weighed more, so it 

was not possible to accurately calculate the BMI. In these instances, the dental hygienists 

correctly recorded the BMI as more than 30, which is the largest BMI on the chart. Not 

being able to determine the exact BMI over 30 did not affect the screening results, but for 

future studies, it would be more accurate to use a different BMI chart or calculator.  

Conclusion 

 Results of this pilot study suggest dental hygienists can provide patients a 

valuable health service by including screening for sleep apnea as part of routine health 

assessment.  The study participants were proficient at conducting SA screening during 

dental hygiene appointments and were able to identify patients with a high likelihood of 

having SA. Additionally, the dental hygienists who participated in the study recognize the 

importance of screening patients for undiagnosed medical conditions and are willing to 

do so. To substantiate the results, a study with a larger, more diverse sample would need 

to be conducted.  
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