
ORIGINAL ARTICLE

Facilitators and barriers to referral compliance among dental patients with
increased risk of obstructive sleep apnea

Banu Saglam-Aydinataya, Serdar Uysalb and T€ulin Tanera

aDepartment of Orthodontics, Faculty of Dentistry, Hacettepe University, Ankara, Turkey; bDepartment of Oral and Maxillofacial Radiology,
Faculty of Dentistry, Hacettepe University, Ankara, Turkey

ABSTRACT
Objective: Our aims were to determine the adherence rate to dentist referrals for sleep apnea evalu-
ation and the barriers and facilitators to referral compliance.
Material and methods: A sample of 1099 patients was screened with the STOP-Bang questionnaire.
Those with elevated risk were referred for a sleep evaluation. An interview was conducted over the
phone to determine compliance to referral and the barriers and facilitators to compliance.
Results: Of the 1099 patients (mean age: 45.1 ± 10 years) screened, 224 (20.4%) patients were deter-
mined to be at-risk for obstructive sleep apnea (OSA). Only 41 (18.3%) patients with increased risk
adhered to referral recommendation. Demographic and health characteristics did not show significant
differences between the compliant and non-compliant patients. The most common facilitators to com-
pliance were increased awareness about OSA (N¼ 25, 65%) and dentist recommendation (N¼ 14,
34.1%), whereas the most common barriers to referral compliance were misconceptions about OSA
(N¼ 69, 37.7%) and work responsibilities (N¼ 44, 24%).
Conclusions: Only a small percentage of patients adhered to the recommendation of their dentist to
see a sleep specialist. Increased awareness about OSA and dentist recommendation were the most
common factors that facilitated compliance, whereas misconceptions about OSA and work responsibil-
ities were the most common barriers to patient compliance.
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Introduction

Obstructive sleep apnea (OSA) is a common sleep-related
breathing disorder with increasing prevalence rates [1].
Untreated OSA is a risk factor for cardiovascular disorders,
neurocognitive sequelae and mood disorders [2]. Once diag-
nosed, it can be treated with continuous positive airway
pressure (CPAP) therapy, oral appliances, various surgeries
and/or adjunctive measures such as weight loss [3].

Even with the increasing awareness among the public and
health professionals, OSA still remains significantly underdiag-
nosed [4]. American Academy of Sleep Medicine (AASM) task
force released quality measures aimed at optimizing care for
adult patients with OSA, one of which is to improve disease
detection [5]. The ‘gold standard’ for establishing the diagno-
sis of OSA is an overnight polysomnography. However, labora-
tory polysomnography is not always available to patients due
to high costs and the discrepancy between demand and cap-
acity [6]. In order to aid healthcare providers in determining
at-risk patients who would benefit from further assessment,
several OSA screening tools have been developed [7]. One of
these screening tools, the STOP-Bang questionnaire, has been
shown to have high methodological quality [8]. It includes
eight dichotomous questions related to sleep apnea (snoring,
tiredness, observed apnea, high blood pressure, BMI, age,
neck circumference and male gender). Three or more items of

positive results are considered as ‘at-risk’ for OSA. The form
can be completed in one or two minutes, which makes it is
easy-to-use in busy clinics [8].

Medical screening in a dental setting could lead to earlier
recognition of patients at-risk for various medical conditions
and referral of the patient for further evaluation if needed
[9]. Recent studies suggest that patients are willing to partici-
pate in medical screening in a dental setting and dentists are
willing to incorporate medical screening tests into their prac-
tice [10,11]. Considering that most patients visit their dentist
on a routine basis, the dental office provides an ideal oppor-
tunity in early disease detection and referral of patients for
further evaluation [10,12].

Dentists already play an important role in the treatment
of sleep apnea providing oral appliance therapy and orthog-
nathic surgical treatment in adults, as well as growth modifi-
cation therapies in pediatric patients. They also have a role
and responsibility in recognition and the proper referral of
patients with OSA [13]. However, there is a paucity of studies
addressing the outcomes of screening of patients for OSA in
dental settings.

So far, the research has tended to focus on the incidence
of sleep disorders in dental patients, rather than on patients’
attitudes towards dentist recommendations for sleep apnea
evaluation [14,15]. Even if dentists could recognize symptoms
of sleep apnea, diagnostic rates might not necessarily
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increase if the patients are not compliant with recommenda-
tions for further evaluation. Therefore, our aims in this study
were to ascertain the adherence rate to dentist referrals for
sleep apnea evaluation and to determine the barriers and
facilitators to referral compliance in a university-based sam-
ple of dental patients.

Material and methods

After obtaining the institutional ethics committee approval, a
convenience sample of consecutive patients who presented
for a dental evaluation in a tertiary clinic was recruited.
Eligibility criteria included patients 18 years and older, and with
no history of previous diagnosis of or treatment for OSA.
Exclusion criteria included lack of consent to participate in the
study, inability to understand or complete the questionnaires,
prior OSA diagnosis or treatment and advanced diseases that
could compromise one’s ability to participate in the study.

Following informed consent, each participant was asked
to complete the STOP-Bang questionnaire. Demographic
(age, gender and educational level) and anthropometric
(neck circumference, height, body weight and body mass
index) data as well as any currently known comorbidities
were recorded. The dental examination was completed as
usual and STOP-Bang score was calculated. Patients who
answered positive to three or more items were classified as
‘at-risk’ and they were informed of their elevated risk for OSA
based on the questionnaire. All the patients who were deter-
mined to be ‘at-risk’ were given information about the ques-
tionnaire, and what an elevated risk means by one of the
researchers (BSA). They were also given brief information
about the symptoms, polysomnographic evaluation, conse-
quences and treatment of OSA by the same researcher (BSA).
The patients were informed that National Health Insurance
covers the costs of polysomnography, but there is a co-pay-
ment for the test if it is performed at the university. All of
the ‘at-risk’ patients were then referred for a formal sleep
evaluation with an official referral form.

The referred patients were contacted over the phone, two
months after the dental visit to determine if they have
scheduled an appointment with a sleep specialist. Patients
who have not performed so were qualified as ‘non-compli-
ant’. An interview was conducted over the phone to deter-
mine the barriers and facilitators to compliance with referral.
Two open-ended survey questions were asked during this
interview to identify the key themes regarding patients’
experiences of the referral process. Potential barriers were
determined through the question, ‘What made you decide
not to schedule an appointment with a sleep specialist for
further evaluation for sleep apnea?’. Facilitating factors were
determined through the question, ‘What made you decide to
schedule an appointment with a sleep specialist for further
evaluation for sleep apnea?’. Patients’ responses to these sur-
vey questions were recorded on a data sheet verbatim.

Statistical analysis

Quantitative analyses were performed using SPSS Statistics
for Windows version 21.0 software (IBM Corp., Armonk, NY).

Demographic and clinical data were analyzed using descrip-
tive statistics. Continuous variables were compared between
the groups using independent samples t-test. Categorical
variables were compared between the groups using
Pearson’s chi-square or Fisher’s exact test where appropri-
ate. Statistical significance was defined as p� .05 (two-
tailed).

Qualitative analysis was performed by the researchers
without using computer software. The answers to the open-
ended questions were subjected to conventional content
analysis [16]. Two categories were used to develop the cod-
ing scheme (facilitators and barriers). All answers were read
several times by the researcher who conducted the inter-
views (BSA) to obtain an overall impression of the data, and
common themes were identified. These initial themes were
then reviewed and discussed by the three authors and the
analysis was revised until all researchers agreed on the
themes.

Results

A total of 1168 patients were initially invited to take part in
the study. Of these patients, 24 (2.1%) patients did not meet
the inclusion criteria, 19 (1.6%) patients declined to partici-
pate and 26 (2.2%) patients were excluded due to missing
data, leaving 1099 (94.1%) patients enrolled in the study. Out
of the 1099 patients (690 female, 62.8%) screened, 224
(20.4%) patients were determined to be at-risk for OSA,
thereby warranting physician referral.

Quantitative

Demographic and health characteristics of the patients are
presented in Table 1. The mean age of the sample was
45.1 ± 10 years, with the range of ages varying from 18 to 82
years. Less than half of the patients (41.8%) had an educa-
tional level of high school or higher. No significant differen-
ces in educational level existed between low-risk and at-risk
subjects. Significantly more men than women were screened
as at-risk patients. At-risk subjects were also heavier (BMI:
31.0 ± 5.4 vs. 27.4 ± 4.1, p� .05), older (age: 49.8 ± 11.7 vs.
43.9 ± 9.1, p� .05) and had a larger neck circumference (neck
circumference: 39.8 ± 5.1 vs. 35.0 ± 3.0, p� .05). There were
significantly more patients with reported high blood pres-
sure, diabetes and heart disease in the at-risk group. The
prevalence of stroke did not show significant differences
between the groups.

Of the patients referred for a sleep evaluation, 41 (18.3%)
patients adhered to recommendations by their dentist,
whereas 183 (81.7%) patients took no action to schedule an
appointment with a sleep specialist. Demographic and health
characteristics did not show significant differences between
the compliant and non-compliant patients (Table 2).

Qualitative

Facilitators and barriers to referral compliance are shown in
Table 3.
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Facilitators
The responses of 41 compliant patients to the question
‘What made you decide to schedule an appointment with a
sleep specialist for further evaluation for sleep apnea?’
yielded a total of 52 statements that were organized under
four categories during content analysis. Major themes that
facilitated compliance among at-risk patients included
increased awareness about OSA (N¼ 25, 65%), dentist recom-
mendation (N¼ 14, 34.1%), positive view of services (N¼ 7,
17.1%) and family support (N¼ 6, 14.6%).

The most commonly cited facilitator among the compliant
patients was an increase in their awareness about OSA. Being
given information about OSA assisted the patients in making
an informed decision about their care:

I didn’t know snoring could indicate something else. I always
thought that it was a natural part of growing old.

Another common facilitator reported by the patients was
dentist recommendation. The decision to make an appoint-
ment for a formal sleep evaluation was made easier by the
notion that it was recommended by an ‘expert’.

Some of the patients perceived having a positive view of
services as being important in helping them decide:

I was afraid that it would be hard to get an appointment.
However the doctors were very nice. They examined me the
same day, and I was able to get a date for the sleep study.

Table 2. Demographic and health characteristics of the patients, according to compliance status.

Characteristic Non compliant (N¼ 183) Compliant (N¼ 41) p Value�
Mean ± SD (min–max)

Age (years) 50.1 ± 11.7 (18–82) 47.9 ± 11.4 (18–75) .273
STOP-Bang score 4.5 ± 1.2 (3–8) 4.2 ± 1.2 (3–7) .134
Neck circumference (cm) 39.9 ± 5.1 (28–51) 39.3 ± 5.1 (30–52) .484
BMI 30.8 ± 5.1 (18.2–51.4) 31.6 ± 6.3 (22–58.3) .378

Number (%)
Age (stratified)

<25 years 8 (4.4) 1 (2.4) .626
25–34 years 10 (5.5) 3 (7.3)
35–44 years 34 (18.6) 10 (24.4)
45–54 years 56 (30.6) 16 (39)
55–64 years 59 (32.2) 9 (21.9)
�65 years 16 (8.7) 2 (5)

High school graduate or higher 72 (39.3) 17 (41.4) .801
Female 68 (37.2) 21 (51.2) .096
High blood pressure 58 (31.7) 13 (31.7) .999
Diabetes 28 (15.3) 9 (22.0) .300
Heart disease 13 (7.1) 0 (0) .067
Stroke 1 (0.5) 0 (0) .817

SD: standard deviation; min: minimum; max: maximum.�Comparative statistics (non-compliant vs. compliant) and respective p values were obtained using Pearson’s chi-square or Fisher’s
exact test for categorical variables and independent samples t-test for continuous variables. Statistical significance was defined as
p� .05 (two-tailed).

Table 3. Self-reported facilitators and barriers associated with compliance.

Major themes Frequency of themea

Facilitators
Increased awareness about OSA N¼ 25 (65%)
Dentist recommendation N¼ 14 (34.1%)
Positive view of services N¼ 7 (17.1%)
Family support N¼ 6 (14.6%)

Barriers
Misconceptions about OSA N¼ 69 (37.7%)
Work responsibilities N¼ 44 (24%)
Negative views of services N¼ 17 (9.3%)
Financial barriers N¼ 15 (8.2%)
Transportation difficulties N¼ 13 (7.1%)
Family demands N¼ 11 (6%)
Lack of support from family N¼ 10 (5.5%)
Presence of other medical/physical illness N¼ 9 (4.9%)
Anxiety about the polysomnography N¼ 5 (2.7%)

aIn some cases, patients cited more than one facilitator or barrier.

Table 1. Demographic and anthropometric characteristics of the patients.

Characteristic All subjects (N¼ 1099) Low-risk subjects (N¼ 875) At-risk subjects (N¼ 224) p Value�
Mean ± SD (min–max)

Age (years) 45.1 ± 10.0 (18–82) 43.9 ± 9.1 (18–72) 49.8 ± 11.7 (18–82) <.001��
STOP-Bang score 1.9 ± 1.6 (0–8) 1.3 ± 0.8 (0–2) 4.5 ± 1.2 (3–8) <.001��
Neck circumference (cm) 36.0 ± 4.1 (25–52) 35.0 ± 3.0 (25–47) 39.8 ± 5.1 (28–52) <.001��
BMI 28.1 ± 4.6 (16.3–58.3) 27.4 ± 4.1 (16.3–39.2) 31.0 ± 5.4 (18.2–58.3) <.001��

Number (%)
High school graduate or higher 459 (41.8) 370 (42.2) 89 (39.7) .489
Female 690 (62.8) 601 (68.7) 89 (39.7) <.001��
High blood pressure 153 (13.9) 82 (9.4) 71 (31.7) <.001��
Diabetes 134 (12.2) 97 (11.1) 37 (16.5) .027��
Heart disease 39 (3.5) 26 (3.0) 13 (5.8) .041��
Stroke 7 (0.6) 6 (0.7) 1 (0.4) .566

SD: standard deviation; min: minimum; max: maximum.�Comparative statistics (low-risk vs. at-risk) and respective p values were obtained using Pearson’s chi-square or Fisher’s exact test
for categorical variables and independent samples t-test for continuous variables. Statistical significance was defined as p� .05
(two-tailed).��Statistically significant.
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Finally, patients expressed that the support of their family
members was important when they were making their deci-
sion to see a sleep specialist or not.

Barriers
Barriers to referral compliance included misconceptions
about OSA (N¼ 69, 37.7%), work responsibilities (N¼ 44,
24%), negative views of services (N¼ 17, 9.3%), financial bar-
riers (N¼ 15, 8.2%), transportation difficulties (N¼ 13, 7.1%),
family demands (N¼ 11, 6%), lack of support from family
(N¼ 10, 5.5%), presence of other medical/physical illness
(N¼ 9, 4.9%) and anxiety about the polysomnography (N¼ 5,
2.7%).

The most common barrier to referral compliance was the
patients’ misconceptions about OSA. Despite being given
information about OSA and receiving a recommendation for
further sleep evaluation, some patients believed that a refer-
ral to the physician was not indicated for them:

I just snore. I don’t need a test to tell me that. My father also
snored. He is fine. Snoring is part of growing old.

Another major barrier was the patients’ perceptions
regarding the difficulty in scheduling an appointment due to
work responsibilities. Some patients expressed dissatisfaction
with the services they received either during their dental
appointments or when they went to the Department of
Otorhinolaryngology for their sleep evaluation. Financial rea-
sons were another barrier to referral compliance. Some
patients were unable to pay for the test, whereas others
didn’t want to pay for the test. Transportation difficulties,
such as lack of access to a vehicle or long distance to the
clinic, were reported as another barrier to scheduling
an appointment. Family responsibilities made it hard for
some patients to seek further evaluation of their sleep,
especially if they were caretakers of elderly parents or small
children.

Lack of familial support was also a barrier to referral com-
pliance. Family members’ attitudes towards the disease and
the appointment process influenced patients’ decision to fol-
low-up on the referral:

I can’t come to the hospital on my own and my husband says he
doesn’t have the time to take me there. He thinks it is
unnecessary and that I am fine.

The presence of other illnesses made it harder to make an
appointment for some patients and some participants did
not want to make an appointment because of anxiety about
the procedure.

When stratified by age, barriers and facilitators did not
show significant difference between age groups (p> .05).

Discussion

To increase diagnostic rates in OSA, efforts by health profes-
sionals are required to determine at-risk patients and refer
them to a sleep medicine specialist. To our knowledge, this
study is the first to determine the barriers and facilitators to
referral compliance in patients with suspected OSA in a den-
tal setting.

According to STOP-Bang scores, the prevalence of patients
at-risk was found to be 20.4% in our study. Dillow et al. [17]
found that 18.5% of dental patients were screened as at-risk
for OSA with the STOP-Bang questionnaire. However, using
the Apnea Risk Evaluation System (ARESTM), Levendowski
et al. [15] reported that 40% of their patients were predicted
to be at-risk for moderate to severe OSA. The lower preva-
lence in our study may be explained by the higher number
of females and the lower mean age of the patients, given
that the risk of OSA increases with age and men are at
higher risk than women [18]. Moreover, depending on which
screening tool is used, the percent identified as being at-risk
for OSA varies considerably [19], and unless the diagnosis is
confirmed with polysomnography, the prevalence of people
at-risk for OSA cannot be converted into the prevalence of
OSA.

Obstructive sleep apnea has been implicated in the eti-
ology of hypertension, coronary artery disease, congestive
heart failure and stroke as well as diabetes [20,21]. Previous
studies have shown that male gender, increased age and
obesity are risk factors in OSA [18,22–24]. At-risk patients in
our study were also predominantly male, older, had a larger
neck circumference and were heavier; with their average BMI
in the obese range according to the World Health
Organization (WHO) guidelines. The percentage of self-
reported high blood pressure, diabetes and heart disease
was also higher in this group. These results show that den-
tists could provide a valuable service to their patients by
incorporating OSA screening into their practice, considering
the serious adverse health and quality-of-life consequences.

Studies show compliance rates of 63–87% when specialist
evaluation is suggested by primary care physicians [25,26].
Studies on dental patients, however, report more conflicting
results. Genco et al. [27] screened dental patients for diabetes
and found that only 22% of those in private dental offices
seeked a diagnostic work-up from their physicians, whereas
79% of patients from the community health centre sought a
medical diagnosis. Dillow et al. [17] reported that half of the
dental patients who screen at-risk for OSA adhered to a rec-
ommendation to seek physician evaluation. In our study,
non-adherence was high, with only 18% of the patients fol-
lowing-up on referral. Access to health care, cultural beliefs,
education about chronic disease and the nature of patient–-
physician interactions may vary between countries [28] which
could have been a contributing factor to the low compliance
rate in our study.

Although no single risk factor has been identified in this
study to contribute to poor compliance, our qualitative ana-
lysis showed that there were a variety of barriers to seeking
further evaluation. In line with findings by Shaw et al. [29],
misconception about the disease was the largest barrier in
OSA evaluation. Many patients believed that their symptoms
were normal signs of aging. Work responsibilities, negative
views of services, financial barriers, transportation difficulties,
family demands, lack of support from family, presence of
comorbidities and anxiety about the polysomnography were
the other factors which contributed to the participants’ reluc-
tance to seek diagnosis. Our results corroborate previous
studies showing that a wide range of issues, ranging from
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individual beliefs and attitudes to functional and familial
concerns, are associated with decreased patient compliance
in symptom assessment and treatment [29,30]. Patients also
identified several facilitators that should be taken into
account during OSA screening and referral. Many patients in
our study reported that they were motivated by the dentist
explaining them about the health consequences of untreated
OSA. Positive view of services and family support were also
important factors in their decision to undergo further evalu-
ation. Our results suggest that providing specific information
about OSA, including the family members in the discussion,
when possible, and increasing the ease of seeking an
appointment for the initial evaluation by the physician may
increase chances of referral compliance.

There are some limitations to this study. First, only full
overnight polysomnography was offered to the patients for
OSA diagnosis. Although polysomnography is still the ‘gold
standard’ in definitive sleep apnea diagnosis, out-of-center
sleep testing (OCST) is currently recommended for the diag-
nosis of OSA in uncomplicated adult patients presenting with
signs and symptoms that indicate an increased risk of moder-
ate to severe OSA [31]. Since OCST is easily accessible and
more convenient for patients, it is possible that the patients
who were intimidated by an in-laboratory test may have
been more willing to consider OCST and followed up on our
referral if it was offered as an option. Second, although a
large population of adults was evaluated in our study, the
use of a convenience sample limits the generalizability of our
findings. Similar results may not apply in other dental set-
tings. Third, as with other interview-based studies, there may
be social desirability response bias if the patients felt a pres-
sure to give socially acceptable answers. We tried to minim-
ize the response bias by assuring the patients that their
responses would remain anonymous. Finally, while this study
showed low compliance rates in the short-term period, more
research is needed to determine the impact of the referral
process on health care seeking behaviour over an extended
period of time. The two-month period for scheduling an
appointment may have overestimated poor compliance to
referral.

Conclusions

Our study has sought to gain a better understanding of the
participatory role preference of patients in OSA diagnosis
when referred to a sleep specialist by their dentist.
Approximately 20% of the patients were classified as at-risk
for OSA, but only a small percentage of these patients
adhered to the recommendation of their dentist to see a
sleep specialist. The high number of patients choosing not to
make an appointment indicates that incorporating sleep
apnea screening to dental practice will not be enough to aid
in the early diagnosis of OSA unless the referral process
addresses the barriers which have an influence on adherence.
Additionally, incorporating advanced educational interven-
tions to increase awareness and knowledge about OSA to
the screening and referral process may be helpful in increas-
ing the adherence rates. Aiming for higher compliance to

referral should be a long-term target in the management of
patients with suspected OSA in dental practice.
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