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OMS Residents’ Obstructive Sleep Apnea-related Education, Knowledge, and

Professional Behavior: A National Survey

H Abstract
Oral and maxillofacial surgeons (OMS) treat adult and pediatric patients

with obgtrgetimessicep apnea (OSA). Objective 1 assessed sleep apnea related education,
knowledggofessional behavior of OMS residents in the United States. Objective 2 was
to compa\'@ponses of junior vs. senior residents and residents in single vs. dual degree
programs.w
M - OMS residents in the United States received a recruitment email with a link

to an anmﬁ)nline survey; 81 residents responded. The survey included 20 questions to
assess resﬁnts’ OSA-related education, knowledge, attitudes, and professional behavior.
Re espondents generally agreed that they had received OSA-related didactic-

(0

based edu -point scale with “5” = agree strongly: Mean=3.62) and clinical training

linical and classroom educational gaps are identified in relation to treatment
s and hypoglossal nerve stimulation. The residents scored on average
10.38 out of 18 (58%) possible points for the knowledge questions. Findings about pediatric
OSA suggesﬁonly 43.8% of residents understand diagnostic criteria for pediatric OSA,
with only reening pediatric patients for OSA. A case analysis shows that only 1.5%
of resideng§ correctly identified an AHI of 17 as moderate sleep apnea.

Canclusign(s): This survey found knowledge gaps in several areas that can be
improvedgidentiﬁes deficiency in objective knowledge about OSA amongst OMS

residents ecific lack of clinical training and confidence with hypoglossal nerve

1 management of pediatric patients with OSA. Junior and senior residents and

single and dual degree residents showed no statistically significant differences in any
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category except senior residents in regard to surgical management of OSA, particularly with

maxillomandibular advancement.

T
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Educatlongrofessmnal Professional Behavior
Professio@des Sleep apnea, Obstructive
Surgery, m Residency, Dental
OMFS residentss
INTRODUCTIO

O sleep apnea (OSA) is a chronic medical condition characterized by

repeat odes of complete or partial upper airway obstruction that can be associated with
oxyge rations, cortical arousals, daytime sleepiness and cardiometabolic disease. OSA

remains undiagnosed in 80-90% of cases' ™ with a prevalence of 9-38% in the adult

populatior& multifactorial condition is associated with several hereditary,

physiolognatomic risk factors.™'* OSA is associated with cardiovascular morbidity,
increased j atory burden and increased incidence of motor vehicle accidents.™!%!>1¢
Positiv#essure (PAP) is considered the gold-standard treatment for obstructive
sleep apnﬁts, with other non-surgical and surgical options available for appropriately

selected indimiduls.>*'" Excellent information about risk factors for, and diagnosis and
treatm A is widely available.'*?!

As the prévalence of OSA increases, adequately training future clinicians in OSA

diagnosis and treatment can result in a significant decrease in medical and societal costs and
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an improvement in patients’ quality of life."* In addition to diagnosis with polysomnography

or a home sleep apnea test, screening for symptoms of OSA is essential. For example,

screening patients for OSA prior to ambulatory anesthesia can minimize perioperative and
postoperaaations.22 Singh et al. found that 58% of surgeons failed to identify

N ) .
symptomagic OSA patients pre-operatively when pre-operative polysomnograms (PSG) were
collected, Wwicians were blinded to the PSG results.” Several programmatic factors may
yield heter: ty in the extent of OSA-related surgical training and education that exists in

OMS resi grams. Based on current accreditation standards set by the Commission

on Dental Accre@itation (CODA) for OMS, specific procedures for OSA are within the realm

us

of orthogni&gery, but no specific requirements exist to demonstrate competency in

specifical ing patients with OSA.*

Studia W out OSA-related education and knowledge suggested that inadequate time

25-29

was dedi aching about sleep disorders in medicine and dentistry. Education

about sleep rs in U.S. dental schools was limited to didactic-based teaching and only

engaged students at an introductory level.”® Being part of a dental surgical subspecialty, OMS

should beleducated about a variety of procedures and treatments. Having education about oral
E—

appliances, hypoglossal nerve stimulation or adenotonsillectomy would allow clinicians to

v )

weigh the pros and cons of different treatment modalities and refer to the appropriate

]

provider for treatment that they do not perform. Moreover, if surgical interventions are

indicatc@® oviders should be familiar with the different types of surgical procedures

W
—_

available.” OSAJay result from upper airway collapsibility at multiple levels. However,
data from ot gology residency programs showed a predominance of oropharyngeal

procedur being taught and performed.®” The lack of hypopharyngeal procedures may

A

lead to inadequate OSA treatment. Surgical interventions for OSA should be performed by
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experienced surgeons who also understand the indications for and limitations of upper airway

surgery.”® It should be considered that the number and type of surgical procedures performed

o

during resi including nonsurgical modalities, is likely to shape the graduates’
professio after graduation.
I

[ |
Baged on these considerations, the first objective was to assess the sleep apnea related

educationnge, and professional behavior of OMS residents in the United States
e

(U.S.). Th d objective was to compare the differences between the responses of junior
Vs. senior ens and of residents in single vs. dual degree programs.
METHO

Thi ch was determined to be exempt from Institutional Review Board (IRB)
oversight ﬁealth Sciences and Behavioral Sciences IRB at the University of Michigan

on Octobaf 1 9 (HUM #00170454). The design was a cross-sectional survey design

a

with gr isons.

Res ts: An a priori power analysis with the program package G*Power 3.1.2
(http://www.psycho.uni-duesseldorf.de/abteilungen/aap/ gpower3) was conducted to

determinef¢he sample size needed to have the power to test hypotheses about relationships

A

between t cts of interest. It was assumed that alpha = 0.05, power = 0.80, medium

effect size oftho| = 0.30, when using one-sided tests to test for the significance of

h

correlations, The results showed that 62 respondents were required to have the power to test

for the e of such correlations.

L

At total ofd81 residents responded to this survey. Two surveys were excluded from

Gl

data analysi se they lacked responsiveness to the majority of the questionnaire. For the

2020-20 ncy year, 1207 OMS residents attended residency programs (personal

A

communication from AAMOS administrative office). However, a response rate cannot be
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determined because it is unknown how many program directors and American Association of
Craniomaxillofacial Surgery (AACMFS) members forwarded the recruitment email for this
survey to theieresidents.

Pr, uring the year 2020, 99 OMS program directors and 215 members of
the AA% fTeceived an email that informed them about the purpose of this project and
asked the ard an attached recruitment email to their residents. The program directors
were idenuugh the American Association of Oral and Maxillofacial Surgeons
(AAOMSWQ which included program directors of all CODA-accredited OMS

residency progrﬁs at the time of inception of this study. The program directors received one

follow-up reminder email.
M atesi The email sent to the OMS program directors explained the purpose of the

study and Mem to forward an attached recruitment email to their residents. The
reside informed of the purpose of the study and were asked to respond to an
anonymous ics survey that they could access with a web-link provided in the email.
One follow-up email to the program directors and the members of the AACMEFS explained

that more SSBOHSCS were needed. It asked them to forward an attached recruitment email to

their resid@
A p1 udy was conducted with a first draft of the survey. A recruitment email was

sent to 18 S residents at the University of Michigan. It informed them about the purpose

h

L

of the r asked them to provide pilot feedback about the survey. Five residents

returned the surv@y with feedback. The responses showed that the average time of completion

U

was accepta minutes and 33 seconds). In addition, the feedback was used to make

minor re nd to finalize the survey.

A
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The final survey was developed by the research team. It consisted of five sets of
questions. Part 1 evaluated the OSA-related classroom-based and clinical education provided
in the reskHogram. Part 2 consisted of nine knowledge-related closed-ended questions.
Six questiﬂapted from the Obstructive Sleep Apnea Knowledge and Attitude
(OSAK’A mnnaireM, one question from the Assessment of Sleep Knowledge in Medical
Education gASKE) questionnaire®, and two new questions were added. Both the OSAKA**
questionnzghe ASKME™ questionnaire are well validated, reliable instruments that
have beenw,\sed. In addition to the co-authors on this study who are faculty (1 OMS, 1
ENT and I sleepfnedicine faculty member) involved in teaching and treating OSA, the pilot

feedback :Efve residents was used to assure the face validity of these two newly

develope ge questions. One open-ended question asked the respondents how they

managed With OSA. Part 3 focused on assessing OSA-related attitudes and assessed

the likeli confidence of residents in performing surgical treatment for their patients

after complety eir residency training. Additional questions asked how they would screen
adult and pediatric patients for OSA. The screening method alternatives provided included
STOP-Baflg’®, Epworth Sleepiness Scale for Children and Adolescents (ESS-CHAD),”’

Pediatric Qestionnaire (PSQ)**, Pittsburgh Sleep Quality Index (PSQI)*’, and some

additional q ons. Part 4 assessed the residents’ professional behavior. Specifically, the

questions dsked about how many maxillomandibular advancements, genioglossus

h

!

advanc . id suspensions and palatal or pharyngeal surgeries they had performed.

The inclusion of $urgical procedures in this manner encompasses the multilevel involvement

Ul

of OSA.

uired about their educational background such as whether they were in a

A

single or dual degree program, and in which post-graduate year (PGY) of training they were.
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Junior residents in single degree programs were considered PGY1/2, while in dual degree
programs junior residents were considered as trainees in PGY 1/2/3. Senior residents were in
PGY 3/#'16 degree programs and in PGY 4/5/6 for dual degree programs.
Stmlysis: Data were downloaded from the Qualtrics web site as an SPSS
(VersioTl imﬁle. Descriptive statistics such as means and standard deviations were
computed f@ prégide an overview of the results. The first set of indices were based on factor
analyses ( 1on Method: Principal Component Analysis. Rotation Method: Varimax
with Kais lization) of subsets of Likert-type items. Cronbach alpha inter-item
consistency coctficients were computed for the items loading on a given factor with factor

loadings >&determine if there was sufficient inter-item consistency to justify creating

indices. B the recommendations of DeVellis,* Cronbach alphas between 0.7 and 0.8

were consmacceptable”, alphas between 0.8 and 0.9 as “good” and alphas over 0.9 as

“excell Cronbach alphas were >0.70, indices were computed by averaging the

responses to ms loading on a given factor. The knowledge index was computed as a
sum score of correct response to the knowledge-based questions. Inferential statistics such as
independes sample t-tests were used to compare the mean responses of residents in single vs.
dual degrﬁ@ms and of junior vs. senior residents. In addition, inferential statistics were
used to test e significance of correlations. A value of p<0.05 was accepted as

signiﬁcan‘

-

RESULTS i

Eigh responses were received from OMS residents in the United States and
seventy-n onses were analyzed due to the high percentage of missing responses in two

surveys. Table 1 shows that 33 respondents attended a single degree program and 46 a dual
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degree program. It also provides information about the distribution of the respondents to the
different postgraduate years.

E ion: The first objective was to assess residents' classroom-based and clinical
educationao OSA. In terms of classroom-based education, most respondents
agreed/str ly agreed that they had received classroom-based education about the diagnosis

(70.1%) a ent (74.7%) of OSA, about the non-surgical management of OSA (65%),
contmuous

ve airway pressure [CPAP] (67.6%), and surgical management of OSA
(76.3%). pondents agreed /strongly agreed about receiving classroom-based

education on or pphance therapy for OSA (43.8%) and hypoglossal nerve stimulation

(56.3%) (
d about clinical training concerning the diagnosis, treatment and surgical

managemmA, about two-thirds of the residents agreed/strongly agreed that they had

aining related to diagnosis (64.6%), treatment options (65%) and surgical

A (74.3%). However, when asked if they had received clinical training
about hypoglossal nerve stimulation as an option for management of OSA, only 23%
agreed/str@ugly agreed that they had received such clinical training (see Table 1).

KQe/Attitudes: The second objective was to assess OMS trainees’ knowledge
and attitude ut OSA and their practice intentions after completing their residency

program. s;cerning assessing OSA-related knowledge, questions concerning objective

knowlew as self-perceived subjective knowledge and future behavioral intentions

were included in iﬁs study (see Table 2).

Nine ions assessed the residents’ objective knowledge. These questions were
formulate tements and the respondents indicated how much they disagreed/agreed with

each statement. For correct statements, a response of “agree” received one knowledge point
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and a response of “strongly agree” received two knowledge points. For an incorrect

statement, a response of “disagree” received one point and a response of “disagree strongly”

received tw. wledge points. The sum of the knowledge points could therefore range from

0to 18. e than 90% of the respondents received one or two knowledge points
I .

for four objective knowledge statements. Between 70 and 89% received one or two

knowledgegpoirtg, for each of three questions, and only slightly more than 50% received any

knowledgmfor two questions. Overall, the average sum of points for these objective

knowledg es was only 10.38, with a range from 0 to 18 points.

Concernifpg the subjective self-reported knowledge, Table 2 shows that the majority

of responde .9%) agreed/strongly agreed that they understood the diagnostic criteria for
OSA in a

wever, only 43.8% of respondents agreed/strongly agreed that they
understoo@gnostic criteria for pediatric OSA. In addition, while over half agreed that

they w able providing surgical treatment for OSA in adults (53.8%), a lower

percentage o ondents (35%) agreed/strongly agreed that they were comfortable
providing surgical treatment for OSA in the pediatric population (see Table 2).

Wien asked how likely they were to provide surgical treatment for OSA in adults and
in childreu@mpletion of residency training, 75% agreed/strongly agreed that they were

likely to pro surgical treatment for adults, while only 35% agreed/strongly agreed that

they were Yikely to do so in children. Most of the respondents (67.5%) agreed/strongly agreed

th

that the el confident performing surgical procedures for OSA after training, and

82.6% agreed/str@ngly agreed that they would feel confident performing maxillomandibular

U

advanceme A) (see Table 2).

fferences in education and knowledge: In addition to analyzing the

A

education and knowledge related responses for all residents, it is also of interest to consider if
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the responses of junior vs. senior residents and residents in dual vs. single degree programs
differ. Table 3 shows that there were no differences in the average responses related to
classroom- education as a function of time in program or type of program. However,

there is o in the average responses of junior vs. senior residents in response to

[
the statemgnt if they received clinical training related to the surgical management of OSA.

Senior resigent eed more strongly that they had received clinical training about the

G

surgical ma ent of OSA (4.13 vs. 3.62, p=0.034) than junior residents. In addition, the

S

senior res s agreed more strongly with the statement “I am comfortable providing

surgical treatmefg for OSA in adults” than the junior residents (3.76 vs. 3.02; p=0.006). No

U

significant ces were found between single vs. dual degree programs for classroom or

1

clinical e igigrelated responses (see Table 3). No significant differences existed between

Jjunior andise ‘@ esidents’ responses concerning their behavioral intentions of how likely

d

they w ide surgical treatments and how confident they felt after completing their

residency pr (see Table 3). The data also showed that there were no differences in

M

Jjunior vs. senior residents and in single vs. dual residents’ responses concerning their

knowledgs

Pr al behavior: Table 4 provides an overview of the responses concerning

&,

OSA-relate essional behavior, specifically when screening, diagnosing, and treating

h

patients OSA. Regarding patient screening, 73.4% agreed that they screened for OSA in

[

adult p =% le only 26.6% agreed that they screened for OSA in pediatric patients. The

most commonly Wsed screening modality was the STOP-Bang questionnaire®® (59.3%). This

U

survey consi four questions concerning snoring, tiredness, observed apneas and high

blood pre n addition, it has four questions about demographic information, namely

A

body mass index (BMI), age, neck circumference and gender. This scale has a moderate
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sensitivity and high negative predictive value to detect moderate and severe OSA.*® Fewer
respondents selected other screening scales such as the Epworth Sleepiness Scale®’ (40.7%)
or inforhons during a patient interview (34.6%). Nearly all residents (96.2%)
reported g performed hyoid suspension surgeries or palatal or pharyngeal
surgerie-s g?%) About two thirds (67.1%) had never performed genioglossus advancement
surgery an@ half (46.8%) had never performed maxillomandibular advancement
(MMA).

WAL 58% of senior residents versus 64.4% of junior residents screened adult

patients for oEssctive sleep apnea (p = 0.033), no other responses of senior vs. junior

residents di ignificantly. In addition, significantly more junior residents had never
performeﬁhan senior residents (67.2% vs. 18.2%; p<<0.001). No other differences
between thes groups and between residents in single vs. dual degree programs were
signifi ble 4).

In addi to the closed-ended questions, one open-ended question provided the
respondents with a case description and asked them to provide their assessment of the
severity os=SA and their first step in treating this patient (see Table 5). The case description
was about@ patient with moderate OSA, who presented with an apnea-hypopnea index
(AHI) of 1 ts per hour. The correct response concerning the severity of the OSA would
have beenWoderate. However, Table 5 shows that the vast majority incorrectly diagnosed it
as modwere (77%) or severe (14.8%). In response to the question about their first
step in managingihis patient, a lack of information provided does not allow a definitive
correct answ. tead, it is informative to realize that the answers ranged widely from

diagnosti style modifications and included medical, dental, and surgical treatments.

For example, only 24.4% mentioned diagnostic steps such as determining the level of
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obstruction or using fiberoptic pharyngoscopy and 7.3% would refer for polysomnography.
Concerning treatment, 23.1% would recommend lifestyle modifications and 32.9% would
recommeng ical treatment such as CPAP, reassessment/assessing surgical
appropria 13.4% recommend dental treatment like an oral appliance. Finally,

N . o
only 3.7%gould recommend surgery treatment with responses consisting of
adenotons@y, removal of local obstruction and multilevel surgery.

a

Pe orrelation coefficients were computed to assess relationships between

postgradu cas8, OSA-related education, knowledge and professional behavior (see Table

S

6). The year in 5 program was only correlated with the frequency of maxillomandibular
advanceme ery (r = 0.39; p<0.001) and genioglossus advancement surgery (r = 0.28;

p<0.05). , independent of program year, classroom-based and clinical education

correlated@antly with objective and with self-reported subjective knowledge as well as
with thﬁ' : professional behavioral intentions after their graduation. Only the clinical
education an elf-reported knowledge and behavioral intentions correlated with the
screening sum score.

L

DISCUS

Sev udies have evaluated OSA-related education, knowledge, attitudes, and
profession‘ ;ehavior in other health care fields.>>® This study is the first research exploring

the quaiH.lality of OSA related training for residents in oral and maxillofacial

surgery graduate programs. It analyzed the education, knowledge, and professional behavior

of OMS resi concerning obstructive sleep apnea diagnosis and management in adult and
pediatric .
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Concerning OSA-related classroom education, it was expected that the likelihood of
having received this education would increase over the course of the residency education.
However, ar in the program did not correlate with the extent of classroom based and
clinical e is raises the question whether all residents will be competent at the time

of their graduation from their programs to provide optimal diagnoses, treatment and surgical

managemmult and pediatric patients with OSA.
Spe y, interesting is the fact that less than half of the residents had been

educated 1 appliance therapy for OSA.*™ This relative lack of education about oral
appliances an lack of clinical education about hypoglossal nerve stimulation*® are
concerning, ile oral and maxillofacial surgeons may not be involved directly in

prescribin herapies, having knowledge seems to be important to avoid over-

diagnosing p4 @ s with surgery or underdiagnosing them when surgical management is

necess aises the question whether OMS residency programs focus their attention
primarily on ng their residents to perform surgery in connection with OSA.

esults from research with dental and dental hygiene students also showed limited

and mostlf{classroom-based education about sleep disorders*®?’

and a potential lack of
knowledg@ dental school graduates concerning the use of oral appliances for patients
with OSA. situation is unfortunate because oral appliance therapy (OAT) has been used
alone or ifcombination with other measures to improve AHI, oxygen saturation, sleep

architedeuce blood pressure. Research showed that the effectiveness of OAT was

comparable to C;AP. It also showed that the use of OAT resulted in a subjective

improveme OP-Bang scores.* *°
ing the benefits of hypoglossal nerve stimulation, outcome data showed the

effectiveness of this approach. A 68% reduction in AHI was found within 12 months of

This article is protected by copyright. All rights reserved.
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implantation.*® Utilization of a hypoglossal nerve stimulator (HNS) appears to represent an
p ypog pp p

alternative treatment to MMA surgery for patients with severe OSA and should thus be

included w oviding patients with treatment options. Furthermore, combined treatment

with hypo e stimulation and oral appliance has shown nearly 96% reduction in

[
AHI for pagients with severe OSA.*" These results indicate the importance of educating OMS

residents apputgeatment modalities other than MMA surgery.

C

As finding that needs attention is related to the suboptimal objective knowledge

S

of these r tsy For example, only slightly over 50% deemed a postsurgical PSG

necessary. Howgver, when surgery is chosen as a treatment modality, the American

U

Academy o Medicine provided a clinical guidance statement that a post-operative PSG

e

must be d aluate patients and follow them longitudinally.*® Despite a high surgical

success r MA surgery, persistent OSA requiring treatment is common. For

a

Instanc

meta-analysis pooling 45 studies on MMA surgery for OSA, 455 patients

with AHI da e found to have an overall surgical cure rate of 38.5%.* Subjects with a

Vi

baseline of <30/hour, and 30 to < 60/hour, had a surgical cure rate of 55.7% and 45.8%,

respectivelly. Moreover, subjects with higher pre-operative AHI also had the lowest

g

likelihood ving a surgical cure. A recent prospective multicenter study confirmed

O

these findingS;fioting a success rate of 74.1% (AHI<I15/hour), with a surgical cure rate of

h

55.6%.° ite this, for management of moderate to severe OSA (AHI > 15),
maxilloﬁr advancement (MMA) is more efficacious than uvulopalatopharyngoplasty
(UPPP).”" All thi§to say, a post-operative polysomnogram is a necessity to assess outcomes
considerin riability in patient responsiveness to surgery and variability in utilization of

treatmen ities and future OMS need to know that.
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16

A third consideration raised by these findings is related to the respondents’ knowledge
and professional behavior related to diagnosing and treating OSA in pediatric patients. The
prevalence A in children is only between 1 to 10%.’* However, research showed that
the incide iatric OSA is associated with a variety of physical and developmental
sequela:.4Enprehensive training is therefore needed.

Omitive side of findings, it is noteworthy that single and dual training

programs differ in the OSA-related education. One possible explanation of the finding

that the le offbeing in a program did not correlate with the residents’ objective
knowledgc@st training experiences could be that much of the learning in residency is
independen act that residents in the dual degree programs spend time in medical
education might be exposed to more information about OSA did not result in any

differencamn the residents in these two types of programs.

has several limitations. First, while the number of respondents was greater

than the nu quired based on the a priori power analysis, we would have had more
power to test differences between subgroups if we had more respondents. Second, the fact
that we di!got directly recruit respondents but instead asked program directors and experts to
forward r t emails might also have limited the sample size. In addition, it prevented
to determin cxact response rate. However, this problem is similar to the challenges
encounters ;'n other survey studies of this nature.”** Third, this survey did not ask about the
locatiOMdency program. It would have been interesting to explore regional
differences. Fou;, no questions were asked about objective educational information such as
how many h f classroom-based training in which year of the program were provided.
Future 4ght consider including such questions and also questions about the exact
clinical experiences of the residents. Future research should also explore in a survey of OMS
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faculty members which surgical approaches they include in their educational efforts. Fifth,

additional questions concerning education through independent reading or attending

{

additional cgatinuing education programs about OSA would also have been informative.

Finally, t 9 pandemic might also have affected the response rate as well as the

[
type of edmcation provided in hybrid settings and with asynchronous lectures.

CONCL

B e findings of this study, it can be concluded that the majority of OMS

SC

residents rece1ve@ classroom-based education in diagnosis, treatment and surgical and non-

U

surgical ma ent of OSA. However, less than half received education about oral

1

appliance for OSA. The majority received clinical training about the diagnosis,

treatment,fan ical management of OSA, with limited clinical training about hypoglossal

d

nerve s an option for managing OSA. Objective OSA-related knowledge as well

as self-repo jective knowledge are not optimal and do not improve over the course of

M

the education.

Pr@fessional behavior related questions show that only 3 of 4 residents screen their

[

adult pati only one in four screen their pediatric patients. Overall, the screening

0O

modalities T widely. MMA surgery is the most widely taught of all OSA-related

surgeries. Whe finding that only one resident was able to assess the severity of OSA when

h

|

provide pnea-Hypopnea index is concerning.

Comparis@ns between junior and senior residents and residents in single vs. dual

u

programs sh no consistent differences.

A
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Program directors should consider including a multi-disciplinary approach to OSA

education. Moreover, defining specific adult and pediatric OSA-related training requirements

{

P

through C ay generate boarder adoption of these educational goals.

Author Manuscr
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Table 1: P

1

out the importance of research in oral and maxillofacial surgery residencies. J
ifofac Surg. 2011;69(7):2064-2069.

es of students in a single vs. a dual degree program by Post-graduate

year and P es and average responses related to education about OSA
0] ning is

Post-graduate year (PGY)

PGY- | PGY- | PGY- | PGY- | PGY- | PGY-
1 2 3 4 5 6
N=23 | N=15 | N=16 | N=16 | N=4 | N=6
- a single d@gree program (N =33) | 33.3% 9.1% 24.2% | 30.3% 3.0% 0.0%
- adual de am (N = 46) 26.1% | 23.9% | 17.4% | 13.0% 6.5% 13.0%
- both progﬂ 79) 29.1% | 17.7% | 20.3% | 20.3% 5.1% 7.6%
In my !sidency program, Mean
I recWSSROOM- 1' 2 3 4 5 SD
BASED DUCATION about
- the dlagn 5.0% 16.3% 8.8% 33.8% | 36.3% 3.80
(1.237)
- the treatme 3.8% 16.5% 5.1% 342% | 40.5% 391
(1.211)
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- the nonsurgical management of 6.3% 18.8% 10% 32.5% | 32.5% 3.66
OSA. (1.282)
- continu“e airway 6.3% 18.8% 7.5% | 413% | 26.3% 3.63
pressure [Cﬁn (1.236)
- hypogloss imulation as 6.3% 28.7% 8.8% 35.0% | 21.3% 3.36
an optiomsfommamagement of OSA. (1.275)
- oral applihapy for OSA. 15.0% | 33.8% 7.5% 27.5% | 16.3% 2.96
(1.373)
- the surgic ement of OSA. | 2.5% 15.0% 6.3% 35.0% | 41.3% 3.98
(1.147)
OSA-relateEom-based Mean = 3.62 SD =1.098 Range:1 - 5
education in ha = 0.948)
In my rBsi program, 1 2 3 4 5 Mean
Irec INICAL SD
T about
- the dia of OSA. 1.3% 16.5% | 17.7% | 40.5% | 24.1% 3.70
(1.054)
- the treatment options for OSA. 3.8% 17.5% | 13.8% | 40.0% | 25.0% 3.65
s (1.148)
- the surgic @ yement of OSA. | 2.7% | 12.2% | 10.8% | 47.3% | 27.0% | 3.84
(1.047)
OSA-rel@l education Mean =3.75 SD=1.002 Range: 1.33 to 5
index (aleh' = (). 55)
Singl received 1! 2 3 4 5 Mean
CLINICAL T NING about
SD
- hypogl e stimulationas | 20.3% | 43.2% | 16.2% | 17.6% 2.7% 2.39
an option fo ement of OSA (1.083)
Legend:
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1 Answers range from 1 = “disagree strongly”, 2 = “disagree”, 3 = “neither disagree nor
agree”, 4 = “agree” to 5 = “strongly agree”.

Table 2: Percentages and average objective knowledge-related responses, self-reported
knowledge and behavioral intentions

ObjecTivsknowledge-related 1 2 3 4 5 Mean
nts

SD
Untreated !U ssociated with 0% 1.3% 1.3% | 42.5% | 55.0% 4.51
hypertensioma rdiac (0.595)
arrhythmi e)- OSAKA®
The gold s r diagnosing 0% 0% 2.5% | 42.5% | 55.0% 4.53
OSA is an overnight-attended (0.551)
polysomnogram. (true) - OSAKA
The loss oﬁgper airway muscle 0% 1.3% 3.8% | 65.0% | 30.0% 4.24
tone during p cycle (0.579)
contribute thogenesis of
OSA. (true)—
Large t enoids are the | 22.5% | 52.5% 7.5% 12.5% 5.0% 2.25
most common for OSA in (1.097)
adults. adapted from
OSA
The first lige therapy for severe 31.3% | 42.5% | 163% | 10.0% 0% 2.05
OSA in adL:lopalato- (0.940)
pharyngopl Ise) - OSAKA
In men, a ¢ greater than 0% 1.3% 12.5% | 55.0% | 31.3% 4.16
17 inches is jated with OSA. (0.683)
(true) - OJAKA
Menopausi wom’ are at higher
risk for developing obstructive
sleep apne d to 0% 5.0% 37.5% | 43.8% | 13.8% 3.66
premenop en. (true)- (0.779)
ASKME*
Oral an facial surgeons 0% 2.5% 3.8% | 38.8% | 55.0% 4.46
should be inv in the care of (0.693)

patients with obstructive sleep
apnea. (true)
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A post-operative overnight 15.0% | 37.5% | 30.0% | 17.5% 0% 2.50
attended polysomnogram is not (0.955)
necessary following surgical
treatme“false)
Sum of k @ e scores” Mean = 10.38 SD =3.577 Range: 0to 18
H
OSA relaMreported 1 2 3 4 5 Mean
knowledgegndagkills
SD
- I understaad theg diagnostic 3.8% 11.3% 5.0% 51.2% | 28.7% 3.90
criteria foflO adults. (1.063)
- I unders lagnostic 7.5% 31.3% | 17.5% | 32.5% | 11.3% 3.84
criteria fo children. (1.182)
- I unders -surgical 3.8% 8.8% 17.5% | 47.5% | 22.5% 3.90
treatment . (1.022)
- I am cony providing 7.5% 23.8% | 15.0% | 33.8% | 20.0% | 1.254)
surgical trég for OSA in
adults.
- I am comfo providing 12.5% | 42.5% | 10.0% | 27.5% 7.5% 3.35
surgic for OSA in (1.207)
children.
OSA-relaMctive Mean = 3.37 SD =0.931 Range: 1to 5
knowledge (alpha =
0.869)
Behaviorali ions: After 1! 2 3 4 5 Mean
of my residenc

- Y y SD
-Tam likel to provide surgical 1.3% 13.8% | 10.0% | 50.0% | 25.0% 3.84
treatment for 05 in adults. (0.999)
- I am likely to pg@vide surgical 8.8% 32.5% | 23.8% | 25.0% | 10.0% 2.95
treatm SA in children. (1.157)
- I will feel conftéent 6.3% 12.5% | 13.8% | 42.5% | 25.0% 3.68
performing a surgical procedure (1.167)
for OSA.
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- I will feel confident 2.5% 7.5% 7.5% | 41.3% | 41.3% | 4.11
performing maxillomandibular (1.006)

advancemint surpery for
treatme .

OSA-relat @ cal Mean = 3.64 SD =0.846 Range:
considerafions dfter completion

Index Mmfﬂ.‘ms) 175t 5
range from 1 = “disagree strongly”, 2 = “disagree”, 3 = “neither disagree nor

Legend: ( )
4 = “agree” to 5 = “strongly agree”.

1 n S

&

2 m of knowledge scores” was computed by adding the knowledge scores received
items.

3

These iems were adapted from the OSAKA Scale (Schotland HM, Jeffe DB. Development
obstructive sleep apnea knowledge and attitudes (OSAKA) questionnaire. Sleep

03;4(5):443-450).
4 These items were adapted from the ASKME Scale (Zozula R, Bodow M, Yatcilla D, Cody R,

C: Development of a Brief, Self-Administered Instrument for Assessing Sleep

mdge in Medical Education: “The ASKME Survey. Sleep. 2001;24(2):227-233).

Table ison of average educational experiences and knowledge of junior vs. senior
and of du ingle degree students

ﬂional experiences Students Programs

CLASSROOM BASED EDUCATION Junior Senior | Single Dual
Tdiagn%mSA. 3.58° 409 | 3.82 3.78
- the treat @ DSA. 3.78 4.09 3.88 3.93
- the nons anagement of OSA. 3.51 3.85 3.76 3.58
mmge airway pressure [CPAP]. 3.62 3.62 3.52 3.69
ﬁ stimulation as an option for 3.29 3.44 3.48 3.24

management of O8A.
- oral applianc rapy for OSA. 2.84 3.09 291 2.96
anagement of OSA. 3.84 4.15 4.00 3.98

CLINICAL EDUCATION
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- the diagnosis of OSA. 3.66 3.74 3.64 3.73
- the treatment options for OSA. 3.58 3.74 3.70 3.60
- the surgi*l nagement of OSA. 3.62 4.13* 3.91 3.77
- hypoglos@mulation as an option for 2.55 2.13 2.39 2.31
manageﬁlemA

Objectiv k owledge-related statements Junior Senior | Single Dual
Untreated Qsociated with hypertension and 1.56° 1.50 1.30 1.71
cardiac arrh jas.' (true)
The gold st r diagnosing OSA is an 1.53 1.53 1.39 1.64
overnight-a olysomnogram.' (true)
The loss of ay muscle tone during the sleep 1.27 1.24 1.12 1.36
cycle contrthe pathogenesis of OSA." (true)
Large tonsi noids are the most common 1.04 0.91 0.85 1.11
cause for OSAqd Its." (false)
The first lin for severe OSA in adults is 1.09 1.03 0.97 1.16
uvulopalato- oplasty.' (false)
In men, a collar greater than 17 inches is 1.16 1.21 1.00 1.31
associat SA." (true)
Menopausal woman are at higher risk for developing 0.78 0.62 0.67 0.73
obstructive Seep apnea compared to premenopausal
women.” (t
Oral and m: @ al surgeons should be involved 1.47 1.50 1.33 1.60
in the care o s with obstructive sleep apnea.
(true)
A post—<£rnight attended polysomnogram 0.69 0.68 0.55 0.80
is not neWwing surgical treatment of OSA.
(false)
Sum of kn scores” 10.58 10.21 9.18 11.42
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OSA related self-reported Junior Senior | Single Dual
I knowledge and skills
- [ underst gagnostic criteria for OSA in 3.84 3.97 4.06 3.76
adults. m s
- [ underst iagnostic criteria for OSA in 2.93 3.26 3.21 3.00
children.
-1 understc ’o)surgical treatments of OSA. 3.64 3.91 3.88 3.67
-lam coaproviding surgical treatment 3.02 3.76%* 3.55 3.18
for OSA int
- I am comfortable providing surgical treatment 2.73 2.74 2.61 2.80
for OSA inichi .
ctive knowledge Index (alpha 3.24 3.53 3.46 3.2800
=0.869)
1.017 0.795 0.729 1.069
Behavioral intentions: After completion of my | Junior Senior | Single Dual
s residency training:
- I am likel ovide surgical treatment for 3.93 3.71 3.79 3.87
OSA in ad
- I am likel vide surgical treatment for 3.29 2.47 2.70 3.09
OSA in children.
- Twill nt performing a surgical 3.73 3.59 3.76 3.60
procedure .
- I will fee nt performing 3.98 4.29 4.27 4.04
maxillomandi advancement surgery for
treatme
OSA-related surgtcal considerations after 3.73 3.51 3.63 3.65
completion Index (alpha = 0.785)
0.900 0.776 0.818 0.893
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1 These items were adapted from the OSAKA Scale (Schotland HM, Jeffe DB. Development
Mbstructive sleep apnea knowledge and attitudes (OSAKA) questionnaire. Sleep
ed. 2003;4(5):443-450).

ems were adapted from the ASKME Scale (Zozula R, Bodow M, Yatcilla D, Cody R,

RC. Development of a Brief, Self-Administered Instrument for Assessing Sleep
Knowledge in Medical Education: “The ASKME Survey. Sleep. 2001;24(2):227-233).
3 ne knowledge point was assigned to a response of “agree” to a “true” statement and a
e of disagree to a “false” statement. Two knowledge points were given for a

se” statement.

spgnse of “strongly agree” to a “true” statement and a response of “strongly disagree”
toa“
4

m of knowledge scores” was computed by adding the knowledge scores received

ems.

S

Table 4:

OSA overall and®y type of student and type of program

3

nts’ professional behavior related to diagnosing and treating patients with

Screelﬂstions All respondents Students Programs
Yes No Junior | Senior | Single Dual
m % Yes | % Yes | % Yes | % Yes
Do you screen for OSA in 73.4% | 26.6% | 64.4% |853%%* | 78.8% 68.9%
your adult patients?
I
Do you screen for OSA in 26.6% 73.4% | 26.7% 26.5% 30.3% 24.4%
your pediatric patients?
~
Which of the following to Yes No Junior | Senior | Single Dual
you use for screening?
S , % Yes | % Yes | % Yes | % Yes
Epworth Sleeping Scale for | 40.7% 59.3% 35.6% 50.0% 42.4% 42.2%
Children and Adolescents
mh—
- |
Pediatric Sleep 6.2% 93.8% 4.4% 8.8% 6.1% 6.7%
Questionnaire (PSQ)
STOP-Bang Questionnaire 59.3 40.7% 57.8% 64.7% 69.7% 55.6%
Pittsburgh sleep quality 7.4% 92.6% 6.7% 8.8% 9.1% 6.7%
index
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Informal questions during 34.6% 65.4% 33.3% 38.2% 36.4% 33.3%
patient interview
Other: 2 x CBCT imaging 2.5% 97.5% 2.2% 2.9% 0.0% 4.4%
for airway ESS for adults
o~
# surgical procedures per- N Percent | Junior | Senior Single Dual
formed during residency ages
‘ ' % Yes | % Yes | % Yes | % Yes
- maxillomaadibmlar
advancement A)?
None
s 37 46.8% | 67.4% | 18.2%* | 39.4% 53.3%
1-10
37 46.8% 28.3% 72.7% 54.5% 40.0%
11-20 !
4 5.1% 2.2% 9.1% 6.1% 4.4%
>20
! ! ) 1 1.3% 2.2% 0.0% 0.0% 2.2%
- genioglossus advancement
surgeries?
None
53 67.1% 80.4% 48.5% 57.6% 75.6%
1-10
24 30.4% | 19.6% 45.5% 36.4% 24.4%
11-20
1 1.3% 0.0% 3.0% 3.0% 0.0%
>20
- 1 1.3% 0.0% 3.0% 3.0% 0.0%
- hyoid suspension
surgeries?
None
76 96.2% 97.8% 93.9% 97.0% 95.6%
1-10
4 3 3.8% 2.2% 6.1% 3.0% 4.4%
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- palatal or pharyngeal
surgeries?
None
Q 69 87.3% 93.5% 78.8% 84.8% 88.9%
1-10
N E— 8 10.1% 6.5% 15.2% 9.1% 11.1%
11-20
& 1 1.3% 0.0% 3.0% 3.0% 0.0%
>20
\ - 1 1.3% 0.0% 3.0% 3.0% 0.0%
Table 5: Case analysis
Adult patiént presents with 1= 2= 3= 4=
an Ap opnea index AHI .
o ts per hour mild moderate | moderate severe
to severe
What seffe OSA diagnosis 4 1 47 9
would y ? (77.0%)
(6.6%) (1.6%) (14.8%)
What wou your first step in | Frequency | Percentage
the ement of this patient? Yes
Yes
MedicalSreatment: 27 32.9%
- CPAP, Reassessment/assess surgical 27 32.9%
approp @ S
Diagno 20 24.4%
- asleep ffberoptic 6 7.3%
pha etermine level of
obstngoscopy
- CPAP
- History, ical, full workup, 3 3.7%
risk fac ssment 4 4.9%
- Referra mnography/sleep
study
6 7.3%
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- CBCT
1 1.2%
m‘mcation 19 23.1%
- Behav@ations 2 2.4%
- weiBh("Eee™diet, exercise 14 17.0%
- conser& 3 3.7%
Dental t@ 11 13.4%
- dentalm 1 1.2%
- MAD 2 2.4%
- oral apE 8 9.8%
W&aament: 3 3.7%
- Adenotonsillectomy 1 1.2%
- removmbstruction 1 1.2%
-mu ery 1 1.2%

Author /]
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Table 6: Correlations
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{

OSA-related

OSA-related

OSA-r¢ ( educational responses knowledge related responses

educal Post- Classroo | Clinical | Objective Self- Behaviora

experience graduat m educatio | knowledg | reported 1

- —— e year based n e knowledg | intentions
L education e

Average 0.14 1 0.67%%% | 029" 0.70%%% | 0.42%%*
classroo@
education
Average ‘]:yal’ 0.15 0.67%** 1 0.25% 0.71%** (.54 %
education
Index :

OSA-

know
Objectivg 0.00 0.29%** 0.25* 1 0.12 0.08
knowledge

0.22 0.70%** | Q. 71%*** 0.12 1 0.59%**
-0.03 0.42%** | (.54%** 0.08 0.59%** 1

OSA-related

beha!or -

Diagno
Screening@ 0.20 0.22 0.34%* -0.04 0.45%** 0.30%*
score

OSA-&ated

behawor -

Tr&k
- 0.39%%* | 0.40%* | 040" 0.01 0.42%*x 0.21
maxillomE
r advanceme
- geni 0.28* 0.08 0.05 -0.24* 0.16 0.06
advance
surgeries?
- hyoid suspension | 0.12 0.06 0.04 0.05 0.8 -0.03
surgeries?
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- palatal or
pharyngeal

0.21

-0.01

-0.03

-0.13

0.7

-0.01

surgeriesi ]

Legend:

p

* = p<(r.0

1

Author Manusc
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=p<0.01, *** = p<0.001



