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1. Introduction

Interprofessional education (IPE) has been widely published in the
health professional education literature, dating back to the 1960s." The
Institute of Medicine (IOM) held its first conference on IPE in 1972 and
included leaders across the health professions (allied health, dentistry,
medicine, nursing, and pharmacy). Shortly thereafter, the IOM pub-
lished a report focused on the interrelationship of different professions
in healthcare.” In the 1980s, IPE gained momentum with two reports
from the World Health Organization (WHO), “Continuing Education for
Physicians” and “Learning Together to Work Together”." The focus on
IPE during this time came from the growing concern regarding medical
errors and inefficient use of medical expertise.” At this time, dentistry
was not yet a part of the IPE discussion. It was not until 2008 when
Wilder et al. wrote that little IPE had been introduced into dental
education, and dental educators became concerned about its isolation
from other health professions.*

Over the years, as health systems shifted to a collaborative care
approach, an interdisciplinary perspective in training new healthcare
workers became paramount. Many professional schools, their accred-
itation bodies, and national and international organizations started
developing standards for IPE training. In 2010, the WHO published
“The Framework for Action on Interprofessional Education and
Collaborative Practice” which “highlights the current status of inter-
professional collaboration around the world, identifies the mechanisms
that shape successful collaborative teamwork, and outlines a series of
action items that policymakers can apply within their local health
system” (WHO, 2010, p.9). Furthermore, accreditation boards not only
established IPE core competencies individually but also worked colla-
boratively. The Interprofessional Education Collaborative (IPEC), an
expert panel of representatives from national associations in nursing,
pharmacy, medicine, dentistry, public health, and osteopathic medi-
cine, developed core competencies in 2011.% IPEC not only set educa-
tional standards but also modeled a true example of interprofessional
collaboration.

In 2011, the American Dental Education Association (ADEA) Team
Study Group on Interprofessional Education was formed to assess the

state of IPE in dental schools in the U.S. and Canada. The following year
(2012), the ADEA IPE team distributed its first survey since the group's
creation and the development of IPEC's core competencies to assess: 1)
IPE educational activities; 2) the relationship of these activities to IPE
standards; and 3) how IPE-related competencies were addressed. They
found that despite 82% (51/62) of respondents having reported either a
medical or nursing school on campus, only 63% (39/62) collaborated
with the medical program and 47% (29/62) with the nursing program.
Other specialty programs that dental schools collaborated with in-
cluded pharmacy, physical therapy, psychology, social work, and other
dental programs (hygiene, assisting, etc.). Soon after the study's results
were distributed, the new Commission on Dental Accreditation (CODA)
standards related to IPE were implemented in 2013. The authors ac-
knowledged that these standards would likely change the culture of IPE
in dental education. Thus, a follow-up analysis of the state of IPE in
dental schools was recommended.”

In 2014, ADEA surveyed U.S. dental schools to determine their
progress in IPE curricular activities. They found that 90% (56/62) of
dental schools offered IPE experiences. The most common professions
included in these experiences were nursing (82%), medicine (75%),
pharmacy (68%), and other (61%). The authors reported that between
2012 and 2014, dental school IPE experiences went from 66% volun-
tary to 69% mandatory for all students, indicating the commitment to
an IPE curriculum. However, despite this progression, dental schools
reported two areas that required more development: 1) learner as-
sessment regarding IPEC core competencies; and 2) evaluation of IPE
program effectiveness. Furthermore, dental schools claimed that the
academic schedule was the most difficult barrier to overcome.®

In 2016, the Center for Integration of Primary Care and Oral Health
(CIPCOH), one of six national centers under the Academic Units for
Primary Care Training Enhancement program, was created through
funding from the U.S. Department of Health and Human Services,
Health Resources and Services Administration (US DHHS HRSA).
CIPCOH, a multi-institution and multidisciplinary center, is committed
to evaluating oral health integration within primary care training using
a systems-level approach.” As one of its Year 1 research projects,
CIPCOH conducted surveys with thirteen primary care disciplines (e.g.,
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family medicine and pediatrics residency, physician assistant, nurse
practitioner, and midwifery program directors) to determine the dis-
ciplines' current scope of oral health curriculum in primary care
training. The survey was then adapted to evaluate interprofessional
curricular activities in dental schools. While the goals of this survey
aimed to follow-up on dental schools’ progress in IPE after the afore-
mentioned ADEA studies, this survey did not directly stem from the
ADEA studies. The aim of the current study was to examine IPE within
pre-doctoral curriculum across U.S. dental schools.

2. Materials and methods

(Institution) (#H00012069) and (Institution) (#IRB17-0189)
Institutional Review Boards approved this study and gave exemption
waivers.

2.1. Study population

An eighteen-item survey was developed and distributed electro-
nically to the Deans at sixty-six accredited U.S. dental schools. Contact
information was obtained from ADEA. The Deans were asked to for-
ward the survey link to another faculty member if that individual was
more appropriate for responding to the survey.

2.2. Survey instrument and data collection

The survey was adapted from the original CIPCOH survey of pri-
mary care disciplines and relevant literature.®'? The intent of the
original CIPCOH survey was to determine the scope of oral health
curriculum taught in U.S. primary care training programs. The current
survey was adapted to run a parallel investigation into dental students'
IPE education with primary care students. The dental school survey (see
Appendix) consisted of twelve questions pertaining to oral health
education (e.g., curricular topics), the presence of dental professionals
in teaching interprofessional sessions, the awareness and use of edu-
cational resources (e.g., Smiles for Life oral health curriculum), barriers
to the inclusion of IPE, evaluation methods of learners regarding IPE
competence, attitudes toward the integration of oral health and primary
care, and satisfaction with learner's competence in IPE. Most of the
survey questions were multiple choice; however, one question asked
respondents to use a Likert scale (1 = ‘strongly disagree’ to
5 = ‘strongly agree’). Five demographic questions about the schools
were included such as location, size of community served, number of
students trained per year, length of tenure as a dental institution, and
current position of individual completing the survey. Finally, schools
were asked whether they self-identify as being a “best practice” in IPE
and asked for permission to be contacted for a follow-up telephone
interview in a second phase of this study (not reported here). The initial
survey was reviewed and modified by oral health experts. The survey
was piloted with a few former deans of dental schools or dental school
leaders and then edited before distribution.

A web-based survey tool and data collection software application
(SurveyMonkey, Inc., Palo Alto, CA) was used following online survey
methodology strategies.'> One week prior to survey distribution, a
cover letter was emailed to all dental school Deans. The cover letter
described the study's purpose, its voluntary nature, and the anonymity
of respondents. The survey was fielded between February and June,
2017. At two three-week intervals, reminders were sent to improve the
response rate, as recommended by Dillman's Total Design Method."*

2.3. Data analysis

Data analysis was conducted with SPSS statistical software (SPSS
V23, IBM Corporation, 2015). Survey items were described with uni-
variate statistics (frequencies, percentages, and means). Bivariate ana-
lyses were conducted to assess the relationship between the number of
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Table 1
Demographic characteristics of dental school respondents
(N = 29)".
N (%)
Location (grouped by U.S. region)
Northeast 7 (25.0)
Midwest 5(17.9)
South 10 (35.7)
West 6 (21.4)
Community Size
Less than 30,000 0 (0.0)
30,001 to 75,000 2(8.7)
75,001 to 150,000 3(13.0)
150,001 to 500,000 7 (30.4)
500,001 to 1 million 4(17.4)
More than 1 million 7 (30.4)
Number of students enrolled per year
< 30 0 (0.0)
31-60 5 (20.0)
61-100 11 (44.0)
> 100 9 (36.0)
Number of years in operation
1-5 years 4 (16.0)
6-10 years 1 (4.0)
11-15 years 2 (8.0)
> 15 years 18 (72.0)
Current position of survey respondent
Dean 16 (64.0)
Dean of Education 6 (24.0)
Dean of Students 3(12.0)

@ Frequencies within each variable may not add up to twenty-
nine due to sporadic missing data.

barriers to teaching more IPE and satisfaction with students' level of IPE
preparation and competence by dental school graduation. For bivariate
analyses, responses were categorized as ‘strongly agree’/‘agree’ versus
‘neutral’/‘disagree’/‘strongly ~disagree’. Significance was set at
alpha = 0.05.

3. Results

Twenty-nine of the sixty-six dental schools completed the survey,
for a response rate of 44%. (It is important to note that the total N may
not add up to twenty-nine for all survey questions because of sporadic
missing data.) Characteristics of responding institutions are listed in
Table 1. A majority of respondents (64%) were Deans of the dental

Table 2
Number (and percent) of non-dental learners who participate in IPE sessions in
dental curriculum (N = 29).

Learner Type N (%)
Medical students 26 (89.7)
Pharmacy students 22 (75.9)
Nursing students 18 (62.1)
Physician Assistant students 12 (41.49)
Nurse Practitioner students 9 (31.0)
Pediatric residents 5(17.2)
Family Medicine residents 4(13.8)
Occupational Therapy students 4(13.8)
Midwifery students 3(10.3)
Optometry students 3(10.3)
Social Work students 3 (10.3)
Geriatric fellows 2(6.9)
Physical Therapy students 2(6.9)
Internal Medicine residents 134
Obstetrical residents 1(3.4)
Other learners (Allied Health Students, Clinical Psychology, Law, 4 (13.8)

Podiatry)

“Frequencies within each variable may not add up to twenty-nine due to
sporadic missing data.
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Table 3
Number (and percent) of reported barriers preventing more IPE teaching
(N = 29).

Barrier N (%)
Time in the curriculum 20 (69.0)
Lack of faculty expertise in oral health 8 (27.6)
Competing priorities 16 (55.2)
Lack of interest from faculty 5(17.2)
Lack of dental school national competencies in IPE 1(3.49)
Lack of dental school accreditation standards addressing IPE 1(3.4)
Lack of a formal relationship with medical/non-dental programs 0 (0.0)
Lack of interest from medical/non-dental programs 1(3.4)
None 8 (27.6)
Other: Defining outcomes for patients and students, logistics, 3(10.3)

perception of value of IPE

%Frequencies within each variable may not add up to twenty-nine due to
sporadic missing data.

Table 4
Number (and percent) of respondents using types of evaluation methods to
assess learners’ IPE competence (knowledge, attitudes, and skills) (N = 29).

Evaluation Method N (%)
Written/computer testing 1.4
OSCE (Objective Structured Clinical Examination) or equivalent 12 (41.4)
Simulation experiences 8 (27.6)
Direct observation in clinical setting 11 (37.9)
Review clinical documentation 12 (41.4)
We do not assess our learnings on IPE topics 5(17.2)
Other: Portfolios 1(3.49)

%Frequencies within each variable may not add up to twenty-nine due to
sporadic missing data.

school; the remainder were Deans of Education (24%) or Deans of
Students (12%). Respondents, in general, represented all regions of the
U.S., with a majority of schools located in large cities with population
sizes either between 150,000 and 500,000 or over one million people.
Dental school program sizes were mostly sixty-one to 100 students
(44%) or over 100 (36%) students per year, while the average dental
program has ninety-three students in its first year (calculated from
American Dental Association: 2016-2017 Survey of Dental Education:
Report 1, Table 2).'° Almost three-quarters of the schools (72%) had
been educating learners for over fifteen years, while the average US
dental school has been educating learners for about eighty years (cal-
culated from American Dental Education Association: Snapshot of
Dental Education 2018-2019, p. 2).%°

Nearly all (96%) respondents reported engaging in non-clinical and
clinical interprofessional sessions. Medical (90%), pharmacy (76%),
and nursing (62%) students were the most common learners to have co-

Table 5
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participated in these sessions (Table 2).

Over three-quarters (79%) of the schools reported dental faculty
with teaching responsibilities in other health professional schools,
while nearly all (93%) schools reported faculty from other health pro-
fessions teaching in their dental curriculum. Furthermore, 82% of
schools gave academic appointments to faculty from other health pro-
fessional schools.

As a way to mirror the primary care surveys simultaneously dis-
tributed, the CIPCOH team also asked dental schools about the oral
health topics covered in their curriculum. Almost all (97%) schools
reported covering caries/cavity risk assessments, oral conditions that
impact overall health (e.g., periodontitis), medical conditions that im-
pact oral health (e.g., diabetes), impact of medications on oral health,
and pregnancy oral and systemic health issues. Furthermore, nearly all
schools responded ‘yes’ to three additional oral health topics: disparities
in oral health/social determinants of health (93%); assessment of the
impact of oral health on a patient's quality of life (86%); and geriatric
oral and systemic health issues (93%).

As for barriers to teaching more IPE, deans reported the following to
be the most common: time in curriculum (69%); competing priorities
(55%); and lack of faculty expertise in IPE (28%). Just over one-quarter
(28%) of programs responded that they experienced no barriers to
teaching more IPE (full results in Table 3 below).

When asked about evaluation, almost half of the dental schools
(41%) reported evaluating their students for IPE competence with the
Objective Structured Clinical Examination (OSCE; or equivalent) or a
review of clinical documentation. Direct observation was less common
(38%). Seventeen percent of respondents reported not assessing their
learners on IPE topics (full results in Table 4 below).

While institutions reported awareness of national interprofessional
and oral health educational resources, there was no consensus on which
of these resources were used to inform curriculum competencies for
IPE. The IPEC Core Competencies for Interprofessional Collaborative
Practice were used by over a third of the schools (38%) compared to the
other documents or organizations (e.g., Institute of Medicine Advancing
Oral Health in America, HRSA Integration of Oral Health and Primary
Care Practice (17% and 14% use, respectively)) (full results in Table 5
below).

Respondents were asked to rate their level of agreement with sev-
eral IPE topics (see Table 6). Seventy-six percent strongly agreed that it
was important for medical providers to address oral health, while 84%
strongly agreed dental providers should address systemic health issues.
Fewer were satisfied with their graduates' level of preparation to work
collaboratively with medical providers (8% strongly agree, 52% agree).
Additionally, no respondent strongly agreed with the statement that
they were satisfied with their students’ level of competence in IPE by
dental school graduation; the majority of respondents (44%) were
neutral in their response.

Number (and percent) of respondents aware of or utilizing documents or organizations to inform curriculum (N = 29).

I am aware of N (%) I utilize to inform competencies of curriculum N (%)

Interprofessional Education Collaboration (IPE) Core Competencies for Interprofessional
Collaborative Practice

The American Association of Medical Colleges (AAMC) Oral Health Competencies

HRSA Integration of Oral Health and Primary Care Practice

Oral Health During Pregnancy: A National Consensus Statement (in collaboration with ACOG)

Qualis Health 2016. Evidence-based Care Supplement: Oral Health Integration
National Interprofessional Initiative on Oral Health (www.niioh.org)
Institute of Medicine Advancing Oral Health in America

Institute of Medicine Improving Access to Oral Health Care for Underserved and Vulnerable

Populations
Other:
® ADA/CODA

23 (79.3) 11 (37.9)
13 (44.8) 134
15 (51.7) 4(13.8)
10 (34.5) 13.4)

6 (20.7) 4(13.8)
6 (20.7) 3(10.3)
14 (48.3) 5(17.2)
8 (27.6) 1(3.9)

® WHO Report: Framework for action on interprofessional education and collaborative practice

AFrequencies within each variable may not add up to twenty-nine due to sporadic missing data.
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overall, oral health curriculum varies drastically across the primary
care training spectrum. For instance, physician assistant and pediatric
nurse practitioner programs were champions in integrating oral health
into their curricula. Conversely, family medicine residencies and ger-
iatric fellowship programs have room for improvement. Furthermore,
multiple programs within each discipline self-selected themselves as
best practices in oral health integration. CIPCOH will be completing
phone interviews with these programs and reporting on its findings.

Based on the results of our study, the following are future endeavors
to consider. With our quantitative assessment of barriers to more IPE
teaching, qualitative studies could explore more fully the barriers spe-
cific to achieving student competence in IPE. Additionally, respondents
were not asked to define their specific interprofessional activities; thus,
IPE definitions could range from a full load of interprofessional cour-
sework to a single volunteer activity. And lastly, an investigation into
student opinions of IPE could also be helpful in exploring the gaps in
IPE.

To our knowledge, this is the most up-to-date national reporting of
current IPE activities in U.S. dental schools. The findings will be helpful
in guiding program specific changes that will consequently affect health
professional education as a whole as well as national IPE policies ad-
dressing oral health care. However, it is important to note that with a
44% response rate, the results of this study may not be generalizable to
all U.S. dental schools. We did not have sufficient information about
non-responders to assess for potential selection bias though our survey
responses did reflect a wide geographic and school size representation.
Furthermore, we did not provide a formal definition of IPE within our
survey which may have led to subjective interpretations of some
questions. We were also limited to a certain number of survey questions
due to our need to parallel this survey with the larger primary care
survey. Lastly, as survey responses are based on self-report, some level
of information bias (particularly related to social desirability in over-
stating aspects of the school's curriculum) may have been present.

5. Conclusions

Interprofessional education has increased over the last five years
reaching almost every dental school in the U.S. However, there remains
needed growth to achieving competency in IPE by the time students are
ready to graduate. Dental schools are working with a broad array of
other health professionals, yet rigorous evaluation of IPE among lear-
ners is still lacking. Ongoing study of IPE should evaluate the types of
IPE within schools and their effectiveness. A focus on clinical IPE skills
may improve students’ readiness for interprofessional practice leading
to a better health system and patient outcomes.
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APPENDIX
Dental School Survey Questions
Oral Health Training:

1. Please indicate which of the following oral health topics are covered
in your curriculum (please select ‘Yes’ or ‘No’ for each topic):

Risk Assessment

. Caries/cavity risk assessments

. Oral conditions that impact overall health (e.g., periodontitis)

. Medical conditions that impact oral health (e.g., diabetes)

. Impact of medications on oral health

. Disparities in oral health/social determinants of health

. Assessment of the impact of oral health on a patient's quality of life

. Pregnancy oral and systemic health issues

. Geriatric oral and systemic health issues

. Does your school have dental students engaged in educational in-

terprofessional sessions (non-clinical and clinic) with other non-
dental professional students (e.g., medical, nursing students?)

3. Please indicate which type of student/learners participate in in-
terprofessional sessions with your dental students (Please check all
that apply):

e Medical students

e Nursing students

Physician Assistant students

Nurse Practitioner students

Midwifery students

Pharmacy students

Family Medicine residents

Pediatrics residents

Internal Medicine residents
e Obstetrical residents
® Geriatric fellows
e Other learners (please specify):

4. Please answer each of the following questions as 'Yes' or ‘No.'

a. Do any of your faculty have teaching responsibilities in other
health profession schools (e.g., nursing, medical, physician as-
sistant)?

b. Do any faculty from other health profession schools teach in
your dental school (e.g., physicians, nurses, pharmacists)?

c. Does your dental school give academic appointments to faculty
from other health profession schools (i.e., physicians, nurses,
physician assistants)?

5. Are you aware of the Smiles for Life Oral Health Curriculum de-
veloped by the Society of Teachers of Family Medicine?

If No — SKIP to Q9

6. What components of Smiles for Life are you currently using in your

dental school? (please check all that apply)

e Module or Course 1: The Relationship of Oral to Systemic Health

® Module or Course 2: Child Oral Health

e Module or Course 3: Adult Oral Health

o

[

o

NS -0 A TP

Module or Course 4: Acute Dental Problems
Module or Course 5: Oral Health and the Pregnant Patient
Module or Course 6: Caries Risk Assessment, Fluoride Varnish
and Counseling

e Module or Course 7: The Oral Examination

® Module or Course 8: Geriatric Oral Health
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10.

11.

® Videos

o Smiles for Life phone/iPad app

e Case studies

e Test questions

® Patient education posters or handouts

. How do faculty in your dental school use Smiles for Life? (please

check all that apply)

e Students complete on-line modules individually

e Students complete on-line modules in pairs or groups

e Faculty download and give PowerPoint presentations as lectures
e Faculty have students review cases in groups

e Unknown

e Aware but do not use

e Other:

. What oral health educational materials in addition to or rather than

Smiles for Life are you using in your dental school? (please check
all that apply)

e American Academy of Pediatrics PACT curriculum

e Oral health curricula from MedEdPortal

e American Family Physician oral health articles

Pediatrics oral health articles

Oral Health During Pregnancy: A National Consensus
Statement (in collaboration with ACOG)

National Maternal Child Oral Health Resource Center resources
Prenatal Oral Health Program (pOHP from North Carolina)

e Baby Oral Health Program (bOHP from North Carolina)}

e None

e Other:

. What barriers prevent you from teaching more interprofessional

education (IPE) with medical providers and about broader health
topics in your curriculum?? (please check all that apply)

Time in the curriculum

Lack of faculty expertise in oral health

Competing priorities

Lack of interest from faculty

Lack of dental school national competencies in IPE

Lack of dental school accreditation standards addressing IPE
Lack of a formal relationship with medical/non-dental programs
Lack of interest from medical/non-dental programs

None

Other:

How are you evaluating learners on their IPE competence
(knowledge, attitudes, and skills)? (please check all that apply)

e Written/computer testing

® OSCE (Objective Structured Clinical Examination) or equivalent
e Simulation experiences
[ ]
[ ]

Direct observation in clinical setting
Review of clinical documentation

e We do not assess our learners on IPE topics

e Other:

Please indicate which of the following documents or organizations

you are aware of and/or utilize to inform competencies for your

curriculum:

e Interprofessional ~ Education  Collaboration  (IPE)
Competencies for Interprofessional Collaborative Practice

e The American Association of Medical Colleges (AAMC) Oral
Health Competencies

e HRSA Integration of Oral Health and Primary Care Practice

e Oral Health During Pregnancy: A National Consensus Statement
(in collaboration with ACOG)

e Qualis Health 2016. Evidence-based Care Supplement: Oral
Health Integration

e National Interprofessional Initiative on Oral Health (www.niioh.
org)

o Institute of Medicine Advancing Oral Health in America

e Institute of Medicine Improving Access to Oral Health Care for

Core

12.
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e Other:

To what degree do you agree/disagree with the following state-

ments? (please select one response for each item)

e It is important for medical providers to address their patients'
basic oral health care issues (e.g., caries prevention, dental re-
ferrals).

e It is important for dental providers to address their patients'
systemic health issues (e.g., diabetes)

e Upon graduation, our dental students are well prepared to work
collaboratively with medical providers on oral health issues.

e I am satisfied with the current level of competence that our
dental students achieve in interprofessional education by gra-
duation

Demographic questions:

Please tell us a little bit about you and your dental school. This

information is only being used to describe the sample of respondents for
this national survey. Data collected about your program will not be tied
to responses about your oral health curriculum.

13.

14.

15.

16.

17.

18.

In what state/territory is your school located?

e States grouped into regions

e Northeast

e Midwest

e South

® West

What is the approximate size of the community in which your
program is located?

e Less than 30,000

e 30,001 to 75,000

e 75,001 to 150,000

e 150,001 to 500,000

e 500,001 to 1 million

e More than 1 million

What is the number of students enrolled per year in your program?
e <30

e 31-60

® 61-100

e >100

For how many years has your program been training learners?

e 15

® 6-10

e 11-15

e >15

What is your current position?

e Residency Director

e Education Director

e Faculty

e Other

Lastly, we are interested in dental schools that would self-identify
as being ‘best practice’ in oral health curriculum, and we would like
to interview someone in your program who would be willing to
share details of the program, successes, barriers overcome, etc. If
you would be willing to allow us to contact you upon receipt of
your survey, please provide contact information for us to follow-up.
This information will be collected in such a manner that it will be
separate from your survey responses.

Would you be willing to let us contact you for an interview?
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