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Abstract
Purpose: Interprofessional collaboration in health care is needed for comprehensive patient care and improved health 
outcomes. The purpose of this study was to assess dental hygienists’ attitudes and behaviors on past interprofessional education 
experiences to determine how those experiences influence the ways they collaborate with other health care professionals.

Methods: Licensed dental hygienists in the United States were recruited to participate in this mixed methods study via social 
media sites and through the constituents of the American Dental Hygienists’ Association. The survey instrument consisted of 
23 items incorporating quantitative Likert-style, multiple-choice and qualitative open-ended questions designed to measure 
participants’ attitudes towards interprofessional collaboration (IPC) and interprofessional education (IPE), IPC behaviors in 
practice and previous IPE experiences.

Results: Of the 184 participants who opened the survey, 165 respondents met the inclusion criteria and completed the survey 
(n=165). Most of the participants indicated the belief that IPC was important (90%, n=147) and felt confident collaborating 
with other health care professionals (81%, n=133). While two-thirds of the respondents did not report previous IPE experience 
(66%, n=109), the majority reported collaborating with other health care professionals within the past six months (63%, 
n=102). Respondents who reported prior IPE, collaborated with other health care professionals more frequently, on average, 
than those without IPE experience. Most IPE experiences were case studies and on- and off-campus clinical rotations.

Conclusion: Findings suggest dental hygienists appreciate the importance of IPC and collaborate with other health care 
providers based on those attitudes, regardless of prior IPE experiences. Further research examining the best practices of IPE 
experiences could enrich the value of future collaborations between dental hygienists and other health care providers. 
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Introduction
Over the last twenty years, public and private health 

initiatives have reviewed the extensive barriers that prevent 
positive patient health outcomes.1-4 Due to the complexity of 
chronic conditions such as diabetes, cardiovascular disease, 
and obesity, collaborative teams of health care providers are 
needed to provide comprehensive patient care.5 Limited access 
to care, inadequate quality of care, patient health and safety 
concerns, and the overall cost of health care have been key 

Research

drivers for the integration of interprofessional education (IPE) 
and the push for collaborative practices between healthcare 
providers.3,6 Interprofessional collaboration (IPC) is defined as 
health care providers from different professional backgrounds 
working as a team to deliver comprehensive care for patients.2,7 
Increased awareness and active participation in interprofessional 
collaboration between dental hygienists and other health care 
providers are key to achieving optimal patient health. Dental 
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hygienists have expertise in oral health combined with 
knowledge of the oral-systemic connection and have the 
ability to incorporate and monitor oral and systemic outcomes 
within dental hygiene care plans, to achieve common goals.8 

Interprofessional Education Experiences 

Interprofessional education is recognized worldwide for 
fostering teamwork and collaboration for members of the health 
care team as it enables students from differing professions to 
learn with, from, and about each other to improve collabor-
ation and the quality of care.2 Interprofessional experiences 
have been shown to significantly improve providers’ attitudes 
and behaviors to prevent medical errors and improve patient 
outcomes.9,10 Common IPE methods used in dental hygiene 
programs include case studies, on- and off- campus clinical 
activities, patient simulations, service learning, standardized 
patients, health mentors, or a combination of methods.11 One 
study of dental hygiene programs revealed that IPE was taught 
between one to four hours per week, and often in conjunction 
with nursing, occupational therapy, physical therapy, and 
dentistry programs.11 In dental schools, IPE designs included 
small groups from multiple professions, engaging students, 
and fundamentals introducing first-year students to IPE.12 

Early interprofessional learning experiences have been shown 
to help students establish effective and collaborative working 
relationships within the health care team.13

Increased knowledge from interprofessional education 
experiences has been shown to lead to better skills and 
positive attitudes towards collaboration between health 
care providers.13-15 Physician assistant and pharmacy 
students increased collaborative behaviors after a year-long 
interprofessional clinical case study course.16 Nurse practitioner 
students increased confidence in oral assessment skills after IPE 
activity with dental students.17 Dental hygiene and physician 
assistant students advanced knowledge, communication, 
and confidence after participating in an IPE activity centered 
on the oral manifestations of menopause.18 IPE experiences 
lead to positive interprofessional communication skills and 
further understanding of the roles and responsibilities of other 
health care professionals.19-21 James et al. found IPE between 
physician assistant students and audiology students led to 
increased awareness of roles and responsibilities, provided 
opportunities to reflect on the benefits of IPC, and fostered 
interprofessional relationships.22 Dental, medical, and 
nursing students highlighted an increased knowledge of 
oral health from an IPE experience promoting teamwork, 
communication, and role and responsibility recognition.23 
Interestingly, while both American and Canadian researchers 
found confidence and perceptions towards collaboration are 

increased by IPE, the findings on the long-term benefits of 
educational experiences have been inconclusive.24,25 

Collaborative educational experiences are enhanced 
through exploration of the link between oral health and 
systemic disease. The 2000 Surgeon General’s Report 
on Oral Health stresses the importance of all health care 
providers evaluating oral health as an indicator of overall 
well-being.1 The framework of the oral-systemic link serves 
to increase health care providers’ comprehension of the roles 
and responsibilities within a health care team and enhances 
communication between providers.19,26 However, the curricula 
of non-dental health professionals does not adequately 
address oral conditions.1,17 Oral health care providers must 
work in conjunction with the patient and other health care 
professionals to reach the goal of improving oral health. 

Interprofessional Collaboration in Practice

Effective collaborative health care teams, including dental 
hygienists, recognize members’ roles and responsibilities 
within the group while respecting the specific support each 
profession provides in treating the patient.27,28 In a study 
of oral health awareness among nephrology nurses, it was 
discovered that nurses lacked knowledge of the effects of oral 
health on kidney disease.29 Munz et al. found while medical 
students are aware of oral conditions, they lack the necessary 
skills to diagnose oral diseases and furthermore exhibit an 
overall lack interest in oral care.15 In contrast, in a study 
by Luebbers et al. physicians recognized the value of the 
oral-systemic link and collaboration with dental hygienists 
as part of an interprofessional team.30 Kanji and Laronde 
found that dental hygienists collaborate most frequently with 
general dentists, dental specialists, physicians, pharmacists, 
and nurses.31 Internationally, a German study showed 
that collaboration between medical and nursing students 
contributed to improved clinical outcomes of patients.32 
Collaboration between healthcare disciplines has also 
been shown to highlight missed treatment opportunities 
and increase referrals between providers.30,33 Collaborative 
clinical practices such as daily briefings, case presentations, 
and continuing education courses can result in better 
communication between providers and improved health for 
high-risk patients.34

Historically, health care professionals were taught and 
later practiced in silos – clusters of professionals in isolated 
groups within their institutions. This seclusion creates a 
health care system which provides care for patients in a 
poorly organized and complex manner.3 Over the last twenty 
years, multiple organizations have attempted to address 
this poor organization with IPE and collaborative practice 
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recommendations.1,2,6,7 Dental hygienists are in a unique 
position to detect a multitude of oral and systemic diseases, 
contact necessary health care providers to communicate the 
health needs of the patient, and participate in creating a 
custom care plan as part of a collaborative team.1 

The National Dental Hygiene Research Agenda of the 
American Dental Hygienists’ Association has prioritized 
research on the ways IPE and collaboration are understood 
and carried out within the profession.35 Changes made to 
include interprofessional education in the dental hygiene 
education curricula can be complex.36,37 Investigating the 
ways IPE experiences influence the way clinical dental 
hygienists collaborate may lead to more effective teaching 
methods and improve collaborative efforts between health 
care professionals. The purpose of this study was to assess 
dental hygienists’ attitudes towards IPE experiences and 
investigate how these experiences influenced collaboration 
with other health care professionals. 

Methods
Survey instrument

The University of Bridgeport Institutional Review Board 
(IRB) approved this study and granted permission to send the 
survey electronically. A mixed-method approach using both 
qualitative and quantitative data was employed. Responses 
were based on the participants’ perceptions; therefore, a 
blended approach was used to decrease response bias. The 
23-item survey instrument included demographics, present 
collaborative behaviors, and IPE experiences. There were 
two open-ended items, two fill-in-the-blanks, six Likert-
style questions and thirteen multiple-choice questions. 
Three of the Likert- style items were from the Readiness for 
Interprofessional Learning Scale (RIPLS) and were chosen to 
specifically address the hypothesis.38 The RIPLS was developed 
by Parsell and Bligh and has been used as a measuring tool 
to assess participants’ attitudes towards interprofessional 
learning.18,26,39 However, IPE assessment scales been shown 
to have a range of questionable psychometric integrity.40-42 
Due to the fallibility of the assessment tool, the RIPLS was 
modified. Four subject matter experts in research and IPE 
pilot-tested the modified RIPLS for functionality and clarity 
of the questions. Feedback was incorporated into the survey 
design prior to distribution. Qualitative questions allowed 
participants to further elaborate on feelings and knowledge 
towards IPE and IPC and verified the quantitative data. The 
survey instrument avoided evaluating IPE curricula and prior 
IPE experiences were not part of the inclusion criteria. 

Sample population and data collection

Dental hygienists licensed in the United States (US) were 
recruited to participate from social media sites and constituent 
websites of the American Dental Hygienists’ Association 
(ADHA). Health care professionals outside of dental hygiene 
and dental hygiene students were excluded from participation. 
Forty-nine states and the District of Columbia received an 
independent request to distribute the survey link, and five 
states complied. Members of the ADHA were emailed a letter 
of introduction and an invitation to participate. Sixty-seven 
dental hygiene related Facebook groups were contacted and 
agreed to distribute the survey through group posts. Consent 
to participate was implied when the participants opted into 
the survey. An electronic survey platform (SurveyMonkey; San 
Mateo, CA) was used to collect data. To protect privacy, date 
of response and IP address were removed when exporting data.

Statistical analysis 

Descriptive statistics were used to determine means, 
frequencies of responses, and ranges of responses from 
demographics, years of practice, and type of employment. A 
2-sample t-test yielding p-value for inference determined the 
association between the attitudes and behaviors towards IPE 
and presence of IPE experiences. Non-parametric statistics 
Mann-Whitney U test evaluated the attitudes towards IPC 
against the presence or absence of IPE experiences. A Chi-
square test evaluated the correlation between the number of 
IPE experiences with participants’ IPC behaviors within the 
last six months.

A content analysis was conducted on the qualitative data 
derived from the open-ended response items. Two researchers 
reviewed the data and identified common themes. After 
agreement was reached on the response themes, two alternate 
researchers independently reviewed and confirmed the 
findings to increase interrater reliability. Inconsistencies were 
resolved by majority vote between the five researchers. Themes 
were coded and frequency of occurrences were calculated. 

Results
A total of 184 participants completed the survey. However 

19 respondents did not meet the inclusion criteria and were 
excluded from the data analysis for a sample of 165 licensed 
dental hygienists (n=165). A power analysis was conducted on 
the sample, and yielded a power of 90% (a=0.05). The majority of 
participants were employed in private practice settings (84.0%, 
n=137) and had graduated from a two-year program (76.0%, 
n=125). Half of the respondents came from the Northeastern 
US (n=83) and had between 16-25 years of clinical experience 
(n=81). Sample demographics are shown in Table I. 
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Of the 56 respondents who reported 
IPE experience, two-thirds agreed or 
strongly agreed (66%, n= 37) that the 
IPE provided the necessary confidence to 
collaborate in a professional setting. Sixty-
one percent (n=97) of all respondents felt 
communication skills with patients and 
other professionals were increased with 
IPE experiences regardless of whether 
they had IPE experiences while in school. 
Interprofessional education experiences 
and IPC behaviors are shown in Figure 1. 

Participants were asked to identify 
types of IPE activities they had 
experienced from a given list. The most 
common experiences were case studies 
(n= 80), on- and off- clinical rotations 
(n=70), patient simulations (n=37), and 
service-learning activities (n=37). One 
third of the respondents (34%, n=56) 
reported learning alongside students in 
other health professions during their 
education. Respondents who experienced 
interprofessional learning activities valued 
IPE more than respondents who had no 
previous exposure to interprofessional 
education (p<0.001). No association was  
found between the number of inter-
professional education experiences and 
presence of collaborative behaviors within 
a six-month period (X2=3.567, p=0.468). 
Similarly, the Mann-Whitney U test did 
not identify significant differences between 
respondents’ attitudes towards IPC and 
the presence or absence of IPE experiences 
(p=0.16). Relative frequency of IPE 
experiences was highest in the 0-5 (54%, 
n=19), 6-10 (42%, n=10) and 16-20 (42%, 
n=5) years of practice groups, respectively. 

Participants’ attitudes towards inter-
professional collaboration adapted from the 
RIPLS scale38 are shown in Table II. Most 
respondents (90.0%, n=147) indicated 
that they believed collaboration between 
dental hygienists and other health care 
professionals was important. Over half 
of the participants (52%, n=85) strongly 
agreed providing collaborative care makes 
the dental hygienist a more effective team 

Table I. Demographics (n=165)

Category n %

Highest degree earned 

Associate 93 56.0

Bachelor 43 26.0

Masters 27 16.0

Doctorate 1 0.6

Current Position

Clinical 119 75.0

Educator 22 14.0

Independent practice 3 2.0

Public health 4 2.0

Other 11 6.0

Practice Setting 

Private practice 137 84.0

Community centers 6 3.0

Public health centers 8 5.0

Hospital/nursing facility 6 4.0

College or university 24 15.0

Mobile clinic 10 6.0

Type of degree program

2-year 125 76.0

4-year 31 19.0

Degree completion 4 2.0

Graduate program 6 4.0

Category n %

Age

Under 25 3 2.0

25-34 44 27.0

35-44 27 17.0

45-54 42 26.0

55-64 39 24.0

65+ 9 5.0

Years in practice 

0-5 4 2.0

 6-10 43 26.0

11-15 27 16.0

16-20 42 25.0

21-25 39 23.0

More than 25 9 5.0

Region of practice 

Northeast 83 50.0

Southwest 3 1.0

Midwest 30 18.0

Southeast 5 3.0

Pacific 26 15.0

Rocky Mountain 17 10.0

Alaska/Hawaii 1 0.6

Figure 1. Interprofessional education experience and IPC behaviors (n=165) 
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member in overall patient care and two thirds of participants (63%, n=105) strongly 
agreed that patients would ultimately benefit if dental hygienists and health care 
professionals worked together. Most respondents (82%, n= 133) felt confident or 
very confident in collaborating with other health care professionals as shown in 
Figure 2. The relative frequency of collaborative encounters with other health care 
professionals was highest among participants who have been working for 11-15 
years (80%,n=13), followed by those who have worked for 6-10 years (70%, n=16) 
and those who worked for more than 25 years (63%,n=38). 

Linear regression correlation revealed a significant relationship between 
respondents IPC attitudes and corresponding IPE attitudes (t=3.922, p<0.001). 
Participants who had positive attitudes towards IPE also showed positive attitudes 
towards IPC (r=0.301). Fewer than ten percent of the observed variation of 

collaborative attitudes were explained 
by the relationship between IPC and IPE 
attitudes, suggesting attitudes towards 
IPC were largely related to variables 
other than attitudes related to IPE 
experiences (r2= 0.091). Data was then 
limited to respondents with previous 
IPE experience to further analyze the 
correlation between attitudes of these 
experiences and the frequency of IPC 
within a six-month period. IPE attitude 
scores of respondents who had previous 
IPE experiences showed a positive but 
weak correlation to the number of IPCs 
with other health care professionals 
within a six-month period (r=0.172, 
r2=0.03).

Measurements of IPC showed over 
one half of respondents (63%, n= 102) 
had collaborated with one or more 
health care professionals within the last 
six months; four times per month was 
the average frequency of collaboration. 
Frequency of collaborations were also 
analyzed in relation to the presence 
of IPE experiences. Respondents with 
IPE experiences tended to collaborate 
more on average (median 3.75) than 
respondents without IPE experiences. 
Participants who indicated a lack of 
IPC activities were asked to choose 

Table II. Items modified from the Readiness for Interprofessional Learning Scale38 (RIPLS) (n=165)

Question n Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree NA

Providing collaborative care makes me a more effective team 
member in my patient’s overall healthcare. 165 24 0 9 47 85

Patients would ultimately benefit if dental hygienists and 
healthcare professionals worked together. 165 17 0 1 42 105

Do you feel collaboration between other healthcare 
professionals is important? 165 14 0 4 47 100

Interprofessional education experiences with other health 
professionals have helped me to communicate better with 
patients and other professionals.

159 10 2 50 56 41

Learning to interact with students from other healthcare 
professions during my educational experience proved me with 
the confidence to collaborate in a clinical setting. 

159 5 8 22 39 23 62

Question n Not 
confident Neutral Confident Very 

Confident

How confident do you feel collaborating with other health 
professionals? 164 9 22 72 61

Figure 2. Confidence in collaborating with other health care providers (n=164)*

* one respondent left this item blank
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from a list of reasons for not collaborating with other health 
care professionals. Reasons cited as barriers to IPC included a 
“lack of need” (n=26), “lack of time” (n=13) and “not in the 
job description/not allowed” (n=7).

There were 133 responses to the open-ended question, 
“What is the most important factor for a dental hygienist to 
practice IPC?” Over one third of the respondents (37.0%, 
n=49) focused on patient care and better health outcomes 
as the most important factor for IPC. One participant 
mentioned confidence, communication, and patient care 
were particularly significant.

“To feel confident about my own knowledge concerning oral 
health and be able to communicate information to another 
healthcare professional concerning patient care situations in 
search of optimal patient health outcomes.”

Respondents also mentioned respect (n=13) as a health 
care provider and the role of IPE as critical factors.

“For the dental hygiene profession to promote the strength of 
their education/knowledge so that they will be respected as serious 
health care providers. Furthermore, for dental hygiene programs 
to create more collaborations between their students and other 
medical professions’ students so that they can understand the 
benefit of that collaboration.”

Regarding the skills gained from previous IPE experiences 
the value of collaboration and teamwork were recurring 
themes. 

“Understanding each professional disciplines’ unique 
specialized contribution to the overall positive patient outcome”  

“I gained an understanding of what my role was, and what 
questions to ask the other students from different healthcare 
backgrounds. Knowing more about how oral health affects the 
overall health of patients helps me daily.”

Discussion
Findings from this study revealed that most dental 

hygienists surveyed were enthusiastic about collaborating 
with other health care professionals to provide comprehensive 
patient care. Data revealed more than half of the participants 
already collaborate with other health care professionals, 
regardless of a history of formal interprofessional education 
experiences. Most respondents indicated confidence in 
collaborating with other health care professionals, suggesting 
that dental hygienists recognize the immense value of 
collaborative teams of professionals and act based on those 
attitudes, independent of formal training. 

A closer look at IPE teaching methodologies could expand 
on the qualities important to collaboration such as knowledge, 

values, communication skills, and resources. Since 2009, the 
Interprofessional Education Collaborative (IPEC) has focused 
on creating competencies to guide collaborative education 
experiences with a focus on engaging students of different health 
professions. The Interprofessional Education Collaborative 
divides collaborative practice into four domains used to assess 
effectiveness of IPE activities and foster healthcare teams; 
enhancing patient care and improving population health.7 More 
than half of dental hygiene schools in the US have indicated 
offering a form of IPE that meets the current accreditation 
standards.37 However, a survey of dental hygiene program 
directors showed that one quarter of dental hygiene programs 
in the US failed to incorporate interprofessional activities in the 
curricula.11 In addition, the IPE activities included in curricula 
may not meet the definition of IPE created by the IPEC.7,12 
Students may not understand the value of interprofessional 
collaboration if the education received does not align with the 
IPEC competency model. Results from this study showed that 
two thirds of participants who had collaborated with other 
health care providers at a rate of five or more times within a 
six-month period, held bachelor’s degrees or higher. Further 
research is needed to determine a correlation between level of 
education and the frequency of IPC. 

Participants who had experienced IPE in a collaborative 
setting presented higher positive attitudes towards IPE 
compared to those without interprofessional experiences. 
A significant relationship was found between respondents’ 
IPC attitudes and corresponding IPE attitudes, suggesting 
as IPE attitudes increase, attitudes regarding collaboration 
with other health care providers increases. The statistical 
correlation may partially be due to greater understanding of 
IPE and IPC through the educational experience provided. 
Findings are consistent with research that noted students who 
experience IPE gain appreciation of roles and responsibilities  
in collaborative experience, teamwork, communication skills, 
and a greater value of collaborative efforts.11,43 However 
application of linear regression as a statistical analysis pro- 
vided a relatively weak way to predict IPC attitudes from the 
reported IPE attitudes. Approximately 9% of the observed 
variation of IPC attitudes is explained by the relationship 
to IPE attitudes. These findings suggest attitudes related 
to collaboration with other health care providers are largely 
related to variables outside of this study. 

Nearly one quarter of the respondents who reported not 
collaborating with other health care providers indicated a lack 
of perceived need. Whether this lack of need means that the 
respondents do not value IPC as a means for improved patient 
outcomes or if they do not see the need to communicate with 
another health care provider in managing patient care is 
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unknown. Future research could expand on this topic and 
further explore the correlation between IPC attitudes and 
patient health.

This study had limitations. While a representative 
sample of dental hygienists licensed in the US was sought, 
there were challenges. The invitation to participate that was 
distributed to the ADHA constituents was limited to those 
states who opted to forward the survey to their members. 
Additional participants were recruited through social media 
sites; however, users of social media are not representative of 
all demographics. While the generalizability of the results 
is limited, the power analysis deemed the sample size to be 
sufficient for statistical analysis. The modification of the 
RIPLS tool may have affected the validity. The retrospective 
nature of the survey items may be subject to self-report bias 
in the responses. Future research is necessary to explore the 
various of collaborative behaviors of dental hygienists along 
with previous IPE experiences. 

Conclusion
Findings from this study show dental hygienists feel 

strongly about using IPE efforts to benefit patient health 
and are confident in interacting with other health care 
providers. While many dental hygienists were found to be 
collaborating with other health care professionals without 
formal IPE experiences, those with IPE experiences were 
found to collaborate at a higher frequency than those without 
previous IPE experiences. Promotion of the need and value 
of interprofessional collaboration could encourage increased 
collaborations between healthcare providers. Further research 
examining the best practices of interprofessional education 
could enrich future interactions between other healthcare 
providers and dental hygienists. 
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