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Background: Health care workforce shortages and an increase demand for health care services 

by an older demographic challenged by oral–systemic conditions are being recognized across 

health care systems. Demands are placed on health care professionals to render coordinated 

delivery of services. Management of oral–systemic conditions requires a trained health care 

workforce to render interprofessional patient-centered and coordinated delivery of health care 

services. The purpose of this investigation was to evaluate the effectiveness of an interprofes-

sional health care faculty training program.

Methods: A statewide comprehensive type 2 diabetes training program was developed and 

offered to multidisciplinary health care faculty using innovative educational methods. Video-

recorded clinically simulated patient encounters concentrated on the oral–systemic interactions 

between type 2 diabetes and comorbidities. Post-encounter instructors facilitated debriefing 

focused on preconceptions, self-assessment, and peer discussions, to develop a joint interprofes-

sional care plan. Furthermore, the health care faculty explored nonhierarchical opportunities to 

bridge common health care themes and concepts, as well as opportunities to translate information 

into classroom instruction and patient care.

Results: Thirty-six health care faculty from six disciplines completed the pre-research and 

post-research assessment survey to evaluate attitudes, knowledge, and perceptions following 

the interprofessional health care faculty training program. Post-training interprofessional team 

building knowledge improved significantly. The health care faculty post-training attitude scores 

improved significantly, with heightened awareness of the unique oral–systemic care needs of older 

adults with type 2 diabetes, supporting an interprofessional team approach to care  management. 

In addition, the health care faculty viewed communication across disciplines as being essential 

and interprofessional training as being vital to the core curriculum of each discipline.  Significant 

improvement occurred in the perception survey items for team accountability and use of uniform 

terminology to bridge communication gaps.

Conclusion: Attitude, knowledge, and perceptions of health care faculty regarding interprofes-

sional team building and the team approach to management of the oral–systemic manifestations 

of chronic disease in older adults was improved. Uniform language to promote communication 

across health professionals, care settings, and caregivers/patients, was noted. Interprofessional 

team building/care planning should be integrated in core curricula.

Keywords: team building, patient-centered care, oral–systemic, older adults

Introduction
Delivery of health care services and health care workforce shortages are together 

 contributing to increasing complexity across the health care spectrum. A diverse 

older demographic, challenged by multiple chronic diseases, indicates a need for 
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 collaborative health care teams. Furthermore, chronic 

diseases and oral diseases share common lifestyle risk 

factors with overlapping pathology that requires compre-

hensive, coordinated, delivery of health care services.1 

Primary care training and continuing education programs 

offer excellent discipline-specif ic programs, cultivate 

outstanding clinical skills, and nurture individualistic 

perspectives.2,3 However, little to no collaborative practice 

opportunity exists to prepare the next generation of diverse 

clinicians to learn about, with, and from each other and 

translate experience gained into interprofessional evidence-

based care for older adults with chronic conditions.4–6 

Executive administrators often cite health care faculty 

workforce shortages, inadequate collaborative practice 

space, and perceived lack of curriculum/clinic time, as 

demonstrated by misaligned academic calendars, as bar-

riers to interprofessional implementation, whereas faculty 

personnel feel that to plan and develop interprofessional 

course work requires rigorous planning, clear educational 

goals, and clearly defined measures of outcomes with 

little direct benefit and lack of administrative support or 

recognition. Faculty associated these issues with the extra 

effort necessary to implement interprofessional learn-

ing. Furthermore, interprofessional learning experiences, 

when repeated at various levels, were thought to overcome 

cultural barriers and to cultivate the next generation of 

interprofessional health care faculty and practitioners. To 

sustain collaborative practice health care system requires 

promotion of interprofessional learning environments that 

include trained faculty.

A federally funded geriatric faculty training program 

was developed to encourage and support integrated man-

agement of chronic disease in older adults. The objective 

of the interprofessional faculty training program was to 

design and promote the interprofessional team approach 

to management of the oral–systemic health care needs of 

older adults with chronic diseases, using contemporary 

educational methods. The curriculum components were 

developed and delivered by program instructors from the 

School of Dental Medicine, School of Nursing, and Allied 

Health at the University of Nevada Las Vegas working 

with the School of Medicine at the University of Nevada 

Reno. The purpose of this specific investigation was to 

conduct pre-assessment and post-assessment on health 

care faculty interprofessional knowledge, attitudes, and 

perceptions associated with a training intervention target-

ing the interprofessional team approaches included in this 

program.

Materials and methods
A one-day interprofessional training program was developed 

and offered to statewide diverse health care faculty. The inno-

vative use of standardized patients as well as high-fidelity 

manikins at the Las Vegas Clinical Simulation Center was 

essential to implementation of the program. The Canadian 

Interprofessional Health Collaborative and the Olenick con-

cept model were used to define and design the interprofes-

sional training program framework and concept.7,8 Program 

instructors developed dual focus (high-fidelity simulation 

and standardized patient), comprehensive, interprofessional, 

patient-centered scenarios targeting the oral–systemic mani-

festations of a chronic disease.

overview of program development  
and implementation
Type 2 diabetes was selected as the chronic condition for 

the training program because of the multifactorial nature of the 

disease, requiring the skills and talents of multiple health care 

providers and because of its prevalence among older adults. 

Type 2 diabetes challenges over 27% (11 million) older adults, 

whereas 50% have been identified with abnormal hemoglobin 

A1c levels during routine examinations, with an increased 

incidence among non-Hispanic blacks.1 This disease has been 

identified as the fastest growing chronic disease and the sev-

enth leading cause of death, and contributes to skyrocketing 

health care costs in excess of $174 billion annually.1

Type 2 diabetes is a combination of peripheral insulin 

resistance and insufficient insulin (derangement of β-cell 

function) secretion that affects multiorgan systems, with 

metabolic and vascular components characterized by 

hyperglycemia.9 Polypharmaceutical intervention and other 

modalities of care may reduce the devastating complications 

of the disease, but do not restore normoglycemia or reduce 

adverse drug effects.10–13 Oral disease and type 2 diabetes 

share common risk factors. Both are chronic inflammatory 

diseases with bidirectional relationships. There is increasing 

evidence that patients with type 2 diabetes and poor glyce-

mic control have an increased risk of periodontal disease, 

whereas periodontal disease contributes to increased insulin 

resistance, leading to increased risk/progression of type 2 

diabetes.13,14 Older adults diagnosed with a chronic condi-

tion like type 2 diabetes require comprehensive care from 

multiple health care professionals to manage the condition 

across different care settings; however, there is a lack of com-

munication, collaboration, and coordination of services.5,15,16 

These scientific and clinical tenets guided development of 

the program content.
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The training objectives were to identify, recognize, and 

incorporate the oral–systemic manifestations of type 2 dia-

betes into physical assessment of standardized patients and 

simulation manikins presenting with the disease. Emphasis 

on team/patient communication and formulation of an inter-

professional treatment plan was the goal for the program par-

ticipants.17 Post-encounter with the simulation environments, 

small group debriefing discussions offered an opportunity to 

reflect on the experiences. Both self and peer assessment, as 

well as development of team building skills, were explored 

in these discussions.

Sequenced program activities
A statewide announcement that included a program descrip-

tion and registration form was sent to faculty from multiple 

health professional academic institutions in Nevada. This 

was a convenience sample that evolved from word-of-mouth 

and the act of nominating health professional colleagues. The 

disciplines targeted to participate include medicine, dentistry, 

allied health, nursing, pharmacy, psychology, and social 

services. Health care faculty representing the disciplines of 

medicine, dentistry, nursing, pharmacy, allied health, social 

services, and psychology registered for the training  program. 

Prior to attending the program, registered health care faculty 

received background information on oral–systemic mani-

festations of type 2 diabetes and on interprofessional team 

 development.7 On the day of the program, classroom presen-

tations reviewing type 2 diabetes were discussed by multiple 

health care providers prior to assigning the health care faculty 

to interprofessional health care teams. Each team included 

a representative health care faculty from each targeted 

discipline and assumed the role of team participant, as well 

as team observer, in each simulated patient (standardized 

and/or manikin) encounter.

role of team participants
Each health care faculty participant received a patient chart 

that included the medical/social history, physical attributes, 

clinical findings, and chief complaint of the patient. Teams 

were allotted 15 minutes to introduce themselves, identify 

their discipline, and interview and examine the patient 

(simulation and standardized) in accordance with the guide-

lines and standards of their specific discipline. During this 

encounter, the health care faculty participants identified 

factors associated with risk to the patient’s health status, 

assessed oral and physical status, gathered data, formulated 

provider/patient treatment goals, formulated discipline/team 

intervention options, noted outcomes/benchmarks, identified 

opportunities for coordination of care, and identified how 

shared responsibility would occur.

role of team observers
While health care faculty participants were engaged in the 

face-to-face patient encounter, a second team of interprofes-

sional health care faculty observed the encounter via hidden 

monitors. They observed and noted the interactions of each 

health care faculty participant with the patient as well as the 

interactions with other members of the team.

Program instructors facilitated post-encounter debriefing 

(participants/observers) and stimulated discussion. Program 

participants identified preconceptions, opportunities to 

bridge interprofessional teaching concepts and knowledge, 

and opportunities to coordinate care. Program instructors 

encouraged each health care faculty to self-assess, par-

ticipate in peer discussion, reflect, process the encounter, 

participate in formulation of an interprofessional treatment 

plan, and develop team building skills. A template for the 

treatment plan included ranking of patient needs/problems, 

establishing patient/team goals, developing discipline/team 

intervention strategies, and formulating a follow-up plan. 

Members of the team recognized their role as an expert in 

their discipline as well as their role as a member of the team 

to coordinate the oral–systemic health care needs of older 

adults with type 2 diabetes. The total debriefing encounter 

time was 30 minutes.

Learning venue
Health care faculty participants were provided the opportu-

nity to participate/observe the encounters in a technologi-

cally equipped state of the art simulation and standardized 

patient environment. Simple systems such as video cameras 

and microphones were used along with sophisticated high 

definition real-time video equipment with live stream, mul-

tiformat, multistandard editing, and live production to meet 

the highest broadcast specifications. Video recording the 

encounters enabled instant replay, discussion, and feedback 

to the faculty trainees, actors, and program instructors, and 

provided an opportunity for reflection.

Simulation
High-fidelity clinical simulation is a technologically contem-

porary controlled environment using sophisticated high-tech 

software, animated manikins, digital audiovisual recording 

media, actual medical equipment, and personnel that improvise 

and customize scenarios to meet the needs of trainees who 

access this environment. This accelerated both experiential and 
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interactive learning in this program. A seamless recreation of a 

real clinical presentation provided health care faculty trainees 

with the experience of real-time clinical encounters.

Standardized patient
Role-playing (standardized patient) was facilitated by 

trained patient actors, who rehearsed and followed case 

scripts addressing oral–systemic manifestations of type 2 

diabetes.

Assessment
All health care faculty completed a demographic profile 

form. Pre-research and post-research assessment surveys 

were administered to provide documentation of program 

effectiveness. Volunteer health care faculty gave permission 

(informed consent) to report their survey data. All personal 

identifiers were coded in accordance with requirements and 

approval (#1010-3623) of the institution’s human subjects 

review board. Health care faculty who refused permission to 

report their data were permitted to participate in the program, 

but their survey responses were not included in the outcomes 

reported in this paper.

Instrumentation
The research assessment survey consisted of four closed-ended 

items (multiple choice responses) used to assess knowledge 

on interprofessional training. Fourteen additional Likert-scale 

items were used to assess participant attitude (nine items) and 

perception (five items) about interprofessional teams. Three 

experts in interprofessional training reviewed the instrument 

for face and criterion validity.  Cronbach’s alpha was used 

to assess internal reliability (r=0.75). Test-retest was used 

on a small convenience sample (r=0.83) to assess stability-

reliability. The paper-pencil research assessment survey was 

distributed at the training site before and immediately follow-

ing training and returned to program staff in a sealed envelope 

to assure  confidentiality. Each envelope was coded to match 

pre-assessment and post-assessment responses. A data analysis 

statistician entered all data into an electronic database and 

completed the analyses, ensuring that the program instructors 

were blinded to the source of the results. Repeated-measures 

analyses were used to assess differences between the pre-test 

and post-test research assessment survey results.  Descriptive 

statistics (means and frequencies) were calculated for knowl-

edge, attitudes, and perception items. Paired t-tests were used 

to compare  trainees’ mean scores. All data were analyzed using 

Statistical Package for the Social Sciences version 19 software 

(IBM Corporation, Armonk, NY, USA).

Results
Thirty-six health care faculty representing six diverse health 

care disciplines completed the pre/post research assessment 

survey, whereas 38 participated in the training program 

(Table 1). The majority of the health care faculty partici-

pants were female, representing nursing (50%), physical/ 

occupational therapy (21%), pharmacy (13%), dentistry 

(11%), and medicine (5%) (see Table 1).

Health care faculty felt more knowledgeable about inter-

professional team building and care planning following the 

interprofessional training program when pre and post results 

were compared (Table 2). A significant improvement in post-

test items was related to knowledge about the importance 

of interprofessional team building, and to knowledge about 

team approaches to management of the oral–systemic health 

care needs of older adults with type 2 diabetes.

Post-test attitude items showing significant improvement 

were related to the health care faculty communication across 

disciplines essential to manage the interprofessional care 

provided to older adults (Table 3). The health care faculty 

felt confident in their ability to recognize the diverse oral–

systemic needs of older adults with chronic conditions, and 

the need to provide health care services as interprofessional 

teams. The health care faculty valued their team members’ 

contributions to patient care in the pre and post results, yet 

felt that asking for assistance from a member of the team who 

was not trained in their discipline only was a sign that they did 

not know how to do their job effectively. The majority of the 

health care faculty agreed that duplication and fragmentation 

of care as a preventable cost justified interprofessional train-

ing as being vital to each discipline’s core curriculum.

As shown in Table 4, a statistically significant improve-

ment was noted in responses to the five perception survey 

items on the pre-test versus post-test results. The health 

Table 1 Demographics of geriatric education center faculty 
training program

Variable Frequency Percentage

Sex
 Male
 Female

5
33

13
87

Discipline
 Medicine (MD) 2 5
 Nursing (Np, rN) 19 50
 Dentistry 4 11
 therapy (occupational, physical) 8 21
 pharmacy 5 13

Note: n=38.
Abbreviations: Np, nurse practitioner; MD, Doctor of Medicine; rN, registered 
nurse.
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Table 2 results for knowledge items

Knowledge evaluation  
items

Faculty trainees responding 
correctly to each item (n)

n Pre Post Improvement 
difference

1.  Which of the following is  
not a reason given for why  
interprofessional training is  
often difficult to implement.

36 11 26 +15*

2.  Which of the following  
statements is true regarding  
the future of health care?

36 31 33 +2

3.  Which of the following best  
describes the difference  
between “multidisciplinary”  
and “interprofessional”  
health care team approaches?

36 18 30 +12*

4.  Which of the following  
best characterizes an  
interprofessional team  
approach?

36 23 34 +11*

Notes: *Denotes significant improvement from pre-test to post-test: t=4.65, df=35, 
P,0.01.

Table 3 responses to attitudes items

Attitude to evaluation items Agree Disagree

Pre Post Pre Post

n (%) n (%) n (%) n (%)

1.  An effective team member should value the work of their  
fellow team members.

31 (86.1) 36 (100) 0 0

2.  It is appropriate for one team member to offer assistance  
to another who has an excessive workload.

30 (83.3) 34 (94.4) 2 (5.6) 0

3.  Asking for assistance from a team member is a sign that an  
individual does not know how to do his/her job effectively.

10 (27.8) 30 (83.3)* 26 (72.2) 5 (13.9)

4.  providing services in interprofessional groups helps professionals  
become more sensitive to the diverse needs of patients than  
providing services as a single discipline.

11 (30.5) 25 (69.4)* 25 (69.4) 9 (22.2)

5.  It is appropriate to continue to assert a patient safety concern  
until you are certain that it has been heard.

36 (100) 36 (100) 0 0

6.  Benefits of a team approach in patient care are worth  
the extra time it takes to communicate across disciplines.

14 (38.9) 32 (88.9)* 17 (47.2) 3 (8.3)

7.  providing services as an interprofessional group produces  
better results for patients than working as single disciplines.

32 (88.9) 32 (88.9) 0 0

8.  A team approach reduces duplication of efforts  
and fragmentation in the delivery of care and services.

24 (66.7) 34 (94.4)* 6 (16.7) 2 (5.6)

9.  Interprofessional training should be a part of education  
for every health care professional.

29 (80.6) 35 (97.2)* 0 0

Notes: *Denotes significant improvement from pre-test to post-test: t=10.78, df=35, P,0.01. responses for strongly agree and agree are collapsed into “agree”; and 
responses for strongly disagree and disagree are collapsed into “disagree” for purposes of reporting. responses for neither agree nor disagree are not included.

care faculty post-training perceptions about team procedural 

compliance improved significantly. In addition, percep-

tion of the need for clear communication was significantly 

improved and deemed vital. This was especially noted 

in the transition of care and use of uniform health care 

 professional terminology that was perceived to be needed 

to bridge communication gaps across facilities, disciplines, 

and patient/caregivers.

Discussion
The results of this study indicate that health care faculty knowl-

edge, attitudes, and perceptions about interprofessional team 

building and care planning improved following participation 

in this innovative interprofessional faculty training program.

The participants in this study were primarily female, and 

mainly represented nursing and allied health care (physical 

and occupational therapy) professionals. The Centre for 

Advancement of Interprofessional Education in the UK 

reported that, in their experience, only 7% of participants in 

interprofessional programs were physicians.18,19  Disinterest 

in collaborative practices may be due to current payment 

systems, federal, state, and licensure regulations, discipline-

specific accreditation standards, and low adoption of infor-

mation technology.6,20,21 In spite of the support noted by the 

Institute of Medicine directives and World Health Organi-

zation recommendations, currently in the US there are only 

five centers for interprofessional education and only 15% 

of health care professional schools offer interprofessional 

programs.6,22–24 Implementation of published core compe-

tencies for interprofessional collaborative practice requires 

trained health care faculty to serve as role models in the 

classroom and in clinical care environments.25
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Each health care faculty discipline in this study valued 

the knowledge, experience, and skills of other health care 

faculty disciplines as being essential and information sharing 

as critical to development of an interprofessional care plan. 

In this program, post-training interprofessional foundational 

knowledge improved. Additionally, by participating in this 

training program, health care faculty engaged in dialog to 

explore nonhierarchical teaching opportunities for inter-

professional training. However, other studies have reported 

crowded curriculum schedules, suitability of curricular 

content, discipline focused interprofessional instructional 

experiences, funding, issues in liability, cultural entrench-

ment within academic settings, and clinical care challenges 

as barriers to interprofessional training.23,26,27 Health care 

faculty were able to distinguish between multidisciplinary 

and interprofessional care as defined by the Canadian Inter-

professional Health Collaborative Education guidelines.7 This 

program improved health care faculty knowledge related to 

interprofessional team building, and the results reflect what 

the literature related to health care management of chronic 

disease supports in terms of approaches to patient care.28,29

The attitudes of health care faculty regarding the value 

of interprofessional care planning improved following the 

training program. The health care faculty recognized that 

older adults challenged by type 2 diabetes and comorbidities 

have a bidirectional relationship with oral disease. Chronic 

inflammatory diseases involve complex pathologic pathways 

that affect multiorgan systems and cross discipline-based 

boundaries when it comes to care. Oral diseases are chronic 

transmissible bacterial infections with a long latency period 

prior to clinical manifestation. Individual immunosenescence 

and endocrinosenescence will modulate expression of type 2 

diabetes and oral disease in older adults.30,31 The disciplines 

of nursing, medicine, and social work have been defined as 

the core disciplines in geriatric care.32 However, the nature, 

scope, and complexity of the oral–systemic health care needs 

of older adults require that all disciplines work in concert, 

including oral health care professionals, to coordinate con-

tinuous patient-centered care.33

The health care faculty in this study recognized that 

a team approach to the delivery of health care services 

mitigates duplication and fragmentation of efforts. Similarly, 

other studies have reported that health care practitioners need 

to become interdependent to address the complex health 

care needs of older adults with chronic conditions, and that 

this may entail power-sharing among various health care 

professionals if they are to achieve optimal patient-centered 

health outcomes.34–36

Post-training outcomes in this study suggest that inter-

professional training should be integrated within the core of 

all health professional curricula. Researchers have recom-

mended that interprofessional education should occur early in 

the professional health care curriculum to prevent emergence 

of stereotypes.37 In this study, the use of high-fidelity simu-

lation and standardized patients created real-world learning 

experiences while addressing the preconceptions of health 

care faculty about teamwork. In 2013, the Association of 

American Medical Colleges and Institute of Medicine have 

recommended the use of simulation centers as a desired learn-

ing venue for integrating interprofessional learning opportu-

nities to overcome respective “ivory tower” philosophies.24,38 

Other studies have concluded that faculty participation in 

Table 4 results of perception responses

Perception evaluation items Agree Disagree

Pre Post Pre Post

n (%) n (%) n (%) n (%)

1.  When a health care professional has a concern about  
patient safety, they challenge others until they are sure  
the concern has been documented.

22 (61.1) 32 (88.9)* 11 (30.6) 3 (8.3)

2.  Health care professionals correct each other’s mistakes  
to ensure that procedures are followed properly.

9 (25) 27 (75)* 22 (61.1) 3 (8.3)

3.  Health care professionals follow a standard method  
of sharing information when transferring a patient  
to another health care site.

19 (52.8) 33 (91.7)* 8 (22.2) 1 (2.8)

4.  Health care professionals use common terminology  
when they communicate with each other.

20 (55.6) 32 (88.9)* 16 (44.4) 2 (5.6)

5.  In your health care facility, health care professionals  
correct each other’s mistakes to ensure  
that procedures are followed properly.

25 (69.4) 24 (66.7) 5 (13.9) 4 (11.1)

Notes: *Denotes significant improvement pre-test and post-test: t=9.17, df=35, P,0.01. responses for strongly agree and agree are collapsed into “agree”; and responses 
for strongly disagree and disagree are collapsed into “disagree” for purposes of reporting. responses for neither agree nor disagree are not included.
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interprofessional training programs champions develop-

ment of an interprofessional curriculum and services that 

may result in clinicians who are ready for collaborative 

practice.39,40 However, traditional health care education has 

promoted socialization of trainees within the boundaries 

of their profession, resulting in limited knowledge of the 

expertise of other health professionals, and this is viewed as 

an invisible obstacle to collaborative practice.41,42

Other studies have indicated that comprehensive treat-

ment planning entails shared input, trust, mutual engagement, 

respect, and shared responsibilities to meet oral–systemic 

patient/caregiver needs.43,44 This study identified that ask-

ing for assistance from a member of the health care team 

was perceived as a sign that the individual did not know 

how to do their job effectively. Some studies have shown 

that professionals perceive collaborative practice as being 

associated with potential job elimination or lack of profes-

sional autonomy.45–47 This issue should be addressed in future 

studies.

Faculty trainees in this study identified the use of common 

language by diverse care providers as vital to the manage-

ment of oral–systemic health care needs and transition of 

care in older adults. Other studies have identified the use of 

discipline-specific terminology as a barrier, causing strain in 

health professional faculty and inability to understand other 

professional core concepts and content, leading to frustra-

tion and disengagement.25,48 However, 70%–80% of medical 

and prescription errors are a result of poor communication 

(abbreviations and acronyms) and collaboration.49,50 The 

post-training outcomes of this study indicate that a uniform 

health care terminology is needed to dissolve communication 

barriers between diverse health care faculties, health care 

professionals, caregivers, and patients.

Conclusion
Demographic shifts are shaping health professional education 

and care delivery systems. There are implications suggesting 

that the future must foster an amalgamation of the knowl-

edge, skills, and experiences of health care professionals to 

innovatively address emerging health challenges in older 

adults. The preliminary findings of this study addressed the 

opportunities and challenges of health care faculty to encour-

age and implement interprofessional training focused on the 

oral–systemic manifestations of chronic disease. Within the 

parameters of this study, we conclude that:

•	 interprofessional collaboration improves knowledge, 

attitudes, and perceptions about team building following 

participation in an interprofessional training program

•	 common core health care language is needed to promote 

communication between health care professionals across 

faculties and disciplines, and with caregivers and patients

•	 health care faculty who participated in this study found 

the learning experiences in interprofessional team build-

ing and care planning to be valuable

•	 future research, which might include a true experimental 

design and larger sample sizes, would help improve the 

validity of these results and inspire all health care profes-

sionals to embrace this model of learning and practice.
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