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Abstract
BACKGROUND The imperative to increase interprofessional education (IPE) in health professions’ schools has
been well-established. While most IPE research has explored the impact of IPE on understanding the perspectives of
other professions, this paper contributes to the examination and impact of IPE on one’s own profession.
PURPOSE The purpose of this study was to determine graduate students’ attitudes and perceptions of IPE and team
collaboration following completion of an interprofessional population health course.
METHOD The IPE intervention was a semester-long population health management course wherein students from
multiple health professions schools engaged in innovative team collaborations. Embedded measures and course
evaluations provided data points for analysis.
DISCUSSION The AITCS instrument showed statistically significant improvement overall on most subscales.
Qualitative analysis revealed five themes, including recognition of unique perspectives and increased clarity of roles.
CONCLUSION Findings support the importance of IPE in improving partnership, cooperation, and coordination
among health professionals. Students’ reflections validated quantitative findings and offered optimism about their
working relationships with other healthcare professionals.
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Implications for Interprofessional Practice
•

Findings support the importance of IPE to improve partnership, cooperation, and coordination
among health professional students which can positively impact working relationships postgraduation, when in practice.

•

Awareness of students’ pre-existing biases towards other professions can help clarify role ambiguity.
This is important to help crystalize one’s own professional scope of practice.

•

Students repeatedly noted the importance of interprofessional communication and its relationship
to quality and safe care. Given ineffective communication in health care is the largest contributor to
health care errors (The Joint Commission, 2015), recognizing this as a vital component of team-based
care will help prepare students for future practice and communication expectations.

Introduction
The imperative to increase interprofessional education (IPE) in health professions schools is well-established (Foronda, MacWilliams, & McArthur, 2016).
IPE has been shown to impact the knowledge, skills,
and attitudes of students in health professions schools
(Lutfiyya, Brandt, Delaney, Pechacek, & Cerra, 2015)
as well as impact quality and safety (Reeves, Boet,
Zierler, & Kitto, 2015). Literature from the past decade has shared ways to implement IPE learning activities across academic settings (Djukic, Fulmer, Adams, Lee, & Triola, 2012; MacDonnell, Rege, Misto,
Dollase, & George, 2012; Zomorodi et al., 2018), didactically in course work (Zomorodi et al., 2017), in
clinical environments (Laksov, Boman, Liljedahl, &
Björck, 2015), or in both traditional classroom and
clinical practice settings (Lutfiyya, Brandt, & Cerra,
2016). In all instances, faculty must carefully consider the planning, implementation and outcome of
these IPE experiences (Sunguya, Hinthong, Jimba,
& Yasuoka, 2014). The National Center for Interprofessional Practice and Education (NCIPE)/Health
Professions Advisory Committee (HPAC) (2019)
document calls for more quality interprofessional
education initiatives to be deliberately designed with
clear evaluation metrics identified. The Interprofessional Education Collaborative (IPEC) has designed a
group of four competencies for IPE. Using these competencies as a framework for IPE course development
further validates the competencies, as well as adds to
the IPE research base. These four competencies are
roles and responsibilities, values and ethics, interprofessional communication, and teams and teamwork
ORIGINAL RESEARCH

(IPEC, 2016). While most IPE research has explored
the impact of IPE on understanding the perspectives
of other professions, this paper contributes to the examination and impact of IPE on one’s own profession.
The NCIPE/HPAC 2019 document supports the need
for more research in this area, and recognizes that students’ professional identities are shaped through experiences that allow for both uniprofessional and interprofessional identity formation. Activities that are
designed to build student’s identities both as a member of a distinct profession and as a member of an interprofessional team, can ultimately allow graduates
to contribute their unique professional expertise to
team-based care (Khalili, Orchard, Laschinger, Farah,
2013). Therefore the purpose of this study was to determine graduate students’ attitudes and perceptions
of IPE and team collaboration following completion
of a semester-long interprofessional population health
course.

Literature Review
Interprofessional education (IPE) occurs when health
care professionals learn from, with, and about each
other (World Health Organization, 2010). Nursing,
medicine, pharmacy, social work, public health, dentistry, occupational therapy, and others are examples
of health care professions. Interprofessional education
has been recognized as an innovative method to educate health care professionals at both the student level
and after the students are practicing in their respective fields (Reeves, Fletcher, Barr, Birch, Boet, Davies, McFayden, Rivera, and Kitto, 2016). The intent
of IPE at the student level is to produce health care
4(2):eP2118 | 2
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professionals who are ready to effectively communicate in patient care settings once they are in the health
care workforce (Gilligan, Outram, and Levett-Jones,
2014). The intent of IPE at post-education level is to
improve the communication skills of practicing health
care professionals (Reeves et al., 2016). Communication skills have been shown to improve for students
who have engaged in IPE, thus leading to effective
collaboration (Gilligan, Outram, and Levett-Jones,
2014). Extrapolating this information to health care
errors, it makes sense that, if ineffective communication is the number one cause of errors, then improving
communication and collaboration through IPE would
likely lead to decreased errors and, in turn, improved
patient safety (Reeves et al., 2016).
Much research has been conducted about IPE, particularly regarding the impact of IPE on the knowledge,
skills, and attitudes of students (Reeves, et al., 2016).
Additionally, while the majority of literature on IPE
has focused on changes in learners’ attitudes, knowledge, and skills following IPE educational activities,
there is a need to understand the impact of IPE on
individual role development and socialization (Khalili, Orchard, Laschinger, Farah, 2013). Research suggests that when students are not given the opportunity
to discuss the unique contributions that their roles can
offer in healthcare, that this can be seen as a threat to
their own professional identity and therefore can become resistant to collaboration (Wakefield, Boggis, &
Holland, 2006). Although the literature supports the
need to develop individual identities and roles, there
is a lack of research exploring the impact of interprofessional education on the development of individual
and team roles (Khalili, Orchard, Laschinger, Farah,
2013).
Another gap in the research currently exists related
to examining the effect of IPE on patient outcomes
(Brandt, Lutfiyya, King, and Chioreso, 2014). It
is difficult to evaluate the effects of IPE on patient
outcomes in a rigorous manner due to numerous
contextual factors (Zwarenstein and Reeves, 2006).
Contextual factors that affect the quality of IPE and
its impact on student and patient outcomes include
schedule conflicts among health professional schools,
lack of faculty trained in IPE, pre-existing student attitudes about IPE, and the existence of professional
stereotypes and hierarchies (Reeves et al., 2016).
Health, Interprofessional Practice & Education | hipe-pub.org
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Need for Qualitative Research Component in Interprofessional Education
Qualitative research can be used to investigate contextual factors to better evaluate the effectiveness and
impact of IPE (Reeves, Zwarenstein, Goldman, Barr,
Freeth, Koppel, and Hammick, 2010; Reeves, Palaganas, and Zierler, 2017). Qualitative data has the potential to offer enhanced understanding into the experience
of students participating in IPE by providing a means
through which students can describe their individual
experience with IPE in rich detail (Reeves et al., 2010).
Ideally, this would aid in increasing understanding of
how IPE influences the attitudes and behavior of the
participants and can thus be replicated in additional
studies, impacting more students by enabling them to
understand each other’s roles on health care teams, ultimately improving communication, collaboration, and
patient safety (Reeves et al., 2010).

Study Aims
This study was guided by two primary aims using a
mixed methods approach. Using an established instrument, we: (1) examined how students from multiple
health professions improve team collaboration over the
course of a semester and (2) to qualitatively describe
the lived experience of the students taking course.

Methods
This study took place at a public university in the
Southeastern United States that comprised graduate programs in nursing, medicine, pharmacy, social
work, and public health. Twenty-five students from
these schools enrolled in an elective population health
management course in the fall semester of 2016. Students were assessed at the beginning and end of their
semester using the Assessment of Interprofessional
Team Collaboration Scale (AITCS) and were also assigned a reflective paper to capture qualitative data to
complement quantitative data. The interprofessional
population health management course was designed
as a hybrid course that included on-line modules each
week and face-to-face meetings about once a month
(Zomorodi et al., 2017). Enrolled students completed
in-class and online work in interprofessional teams, as
4(2):eP2118 | 3
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assigned by the course instructors to ensure interprofessional cross-pollination by profession. Institutional
Review Board (IRB) approval was obtained.

Study Sample
The sample was comprised of 25 graduate students
representing medicine, nursing, pharmacy, social
work, public health, and health care administration
professions. There were 8 medical students obtaining
a dual degree in public health (MPH), 5 social work
students, 4 nursing students, 4 pharmacy students, 1
public health student, 1 medical student, 1 practicing
physician obtaining a Master’s degree in public health
(MPH), and 1 health care administration student. Years
of experience in health care ranged from 0 years to 21
years. There were 14 female students and 11 male students.

Study Instrument
The Assessment of Interprofessional Team Collaboration Scale (AITCS) measures attitudes and perceptions
of participants about team collaboration (Orchard,
King, Khalili, & Bezzina, 2012). The tool is composed
of three subscales —partnerships, cooperation, and coordination. There are 37 items in the instrument. Each
item is assessed using a 5-point Likert scale: 5 = always, 4 = most of the time, 3 = occasionally, 2 = rarely,
and 1 = never (Orchard et al., 2012). Reliability and
validity of the AITCS was established in initial testing of the instrument. Internal consistency was 0.98,
using Cronbach’s coefficient alpha. Cronbach’s alpha
results for the three subscales—partnerships, cooperation, coordination—were 0.97, 0.94, and 0.80, respectively. Face, content, and construct validity were
also evaluated. The instrument was shown to measure
what it was designed to measure; a group of content
experts reviewed each scale item; and, statistical testing, including factor analysis, was performed to determine construct validity (Orchard et al., 2012). While
there are other IPE instruments that could have been
selected, the AITCS was chosen because of its rigorous development, having gone through domain identification and generation, content validity testing and
a factor analysis. The AITCS has strong psychometric
properties and is recognized as a reliable and valid tool.
Prior to beginning the modules, the students completORIGINAL RESEARCH
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ed the AITCS on their learning management system
(LMS). Students then completed the AITCS following
completion of the interprofessional population health
course and the survey data was exported, de-identified,
and cleaned. All data were uploaded into SPSS version
24 (IBM, 2015) for analysis.

Analysis of Activity
Quantitative Data Collection and Analysis
Analysis. Descriptive statistics were obtained, including mean and standard deviation. Paired- sample t-tests
were used to compare item means at the beginning of
the course (pre) and at the end of the course (post).
Total item means were compared, as well as subscale
item means. Due to the small sample size, it was not
prudent to compare mean differences of specific professions. For example, there was only one health care
administration student.

Qualitative Data Collection and Analysis
Collection. Twenty-five reflective papers were available for thematic analysis Thematic analysis is a foundational method for qualitative analysis that has been
used to identify, analyze, organize and describe themes
(Braun & Clarke, 2006; Nowell, Norris, White, &
Moules, 2017). The papers averaged between 3-5 pages in length. The qualitative paper was part of a final
course reflection read by one of the course coordinators as part of a course grade. Members of the research
team analyzed this content to identify themes.
Analysis. Thematic analysis of the papers occurred by
the lead author, with clarification and discussion occurring by the author team. Thematic analysis occurred
through multiple readings, identifying codes and then
themes, ultimately reducing the data to five themes.
Prolonged engagement with the data, as well as the use
of field notes to document an audit trail contributed to
rigor and trustworthiness of the data analysis (Nowell,
Norris, White, & Moules, 2017). Particularly illustrative student quotes were identified through repeated
readings of the papers. Throughout this process, the
perceived impact of IPE to the students’ current and
future practice was examined.
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Results
Quantitative Results
The quantitative data revealed statistically significant
differences for total item mean scores (p=0.009) on

pre-and-post AITCS measures. Statistically significant differences were also found on the AITCS partnership subscale (p=0.016) and coordination subscale
(p=0.030) (See Table 1). The cooperation subscale
score increased but was not significant (p=0.108).
Means and standard deviations are depicted in Table 1.

AITCS

Pre-Pop Health

Post-Pop Health

p-Values*

Total score
Partnership
Cooperation
Coordination

Course
(Mean, SD)
4.12, 0.50
4.08, 0.48
4.31, 0.51
4.02, 0.65

Course
(Mean, SD)
4.31, 0.39
4.27, 0.45
4.43, 0.36
4.28, 0.46

0.009
0.016
0.108
0.030

Table 1. AITCS Results *Level of significance set at p<0.05

Qualitative Results
The data revealed that each of the 25 students completed the course having learned much about others’ professions, as well as their own. Students also reflected
upon learning about population health and how social
determinants impact the health of groups. They learned
practical skills about conducting quality improvement
projects, performing needs assessments, and the current state of health care from a financial perspective.
Five themes related to the IPEC competencies were
identified from the qualitative analysis: recognition of
unique skill sets, perspectives, and knowledge base;
patient-centered care is the common goal of all health
professions; transition from role ambiguity to role clarity; identifying the existence of biases and barriers in
the health care system; optimism about the future, including recognition of the importance of each profession being able to practice at the “top” of their respective licensure.
Illustrative quotes embodying each theme are demonstrated below.
Unique Skill Sets, Perspectives, and Knowledge
Base. Noting the uniqueness of each profession, one
medical student wrote “it was always a joy to hear the
unique insights that each member of the team brought
to the table.” Another medical/public health student
noted that “I never fully appreciated the perspective
and insight that could be gained from a multitude of
Health, Interprofessional Practice & Education | hipe-pub.org

health care providers.” A social work student commented “…I am appreciative of this course for allowing me to see that everyone has different beliefs and
backgrounds and approach health care and health care
advice differently.” A nursing student noted that “…we
agreed that each profession possesses a unique body of
knowledge that is critical to providing optimal care for
our patients.” A pharmacy student learned how professions “uniquely contribute to patient care in a way only
they can. The pharmacist cannot do the social worker’s
job and the medical doctor cannot do the nurse’s job,
without neglecting their own…we have to …allow each
member of the team to influence patient care with their
unique expertise.”
Shared Goal of Patient Centered Care. Remarking on patient-centered care being the common goal,
a medical student noted that “shared interprofessional
education highlights common goals between professionals for their patients, which is better for patientcentered outcomes.” A medical/public health student
stated:
At the end of the day, we are all here to achieve
the same goal: to provide comprehensive…care to
our patients. Our patients are priority number one
and should always be treated as such. Having the
luxury of working with so many different health
care professionals focused on achieving the same
overarching goal only enhances the potential for
quality care to be provided.

4(2):eP2118 | 5
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Role Ambiguity to Role Clarity. Describing the transition from role ambiguity to role clarification and the
presence of pre-existing biases, one social work student wrote:
This class has shifted my opinion of medical providers; I thought maybe they did not care about
social work, but I think I have realized that they
just are not aware of what we do. This is understandable, and it makes me think about when everyone had to state a common stereotype of their
profession in class. That helped me keep an open
mind and work to help others understand what
my role would be in a health care setting… This
course taught me the importance of speaking up
and owning what I know…I had to speak up and
be confident in my…role…I am now more able to
articulate my role as a social worker in the health
care system, as a team member, and as a leader.
A nursing student added this statement about roles: “I
am more comfortable asking questions of other professions to get a better idea of job function so that I can
better utilize their time. Before this class I would not
have asked such questions, but when I did I was pleasantly surprised by the responses.” Also commenting
about the transition from role ambiguity to role clarity, a nursing student noted: “I did not consider the
perspective of the other professions or how it was
complementing the nursing focus of the plan of care.”
A pharmacy student remarked about role clarity: “To
my surprise, many of my colleagues were not informed
about the extent of training and skills that pharmacists
are able to offer…I also learned that in the many areas
where my knowledge lacks, there are other students
who are the experts.”

Biases and Barriers in the Health Care System.
Recognition of biases. Noting the existence of biases,
a social work student wrote “I was pleasantly surprised to find that my knowledge was valued as much
as anyone else on the health team.” Also commenting
on biases and barriers, a nursing student wrote:
Coming into this class I had these biases against the
other professions that I did not realize were acting as a
barrier for me to collaborating with them and improving the overall health of my patients. This class helped

ORIGINAL RESEARCH
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me take a step back and put myself in the shoes of
other professions so that I can see the patient through
their eyes and improve my communication with them…
One of the most insightful class activities this semester
was the group activity where we expressed a stereotype about our own profession that was not true. The
medical students in our group shared that they were
not arrogant or careless as some would say about physicians. It was eye opening for me to see that they were
aware of these stereotypes and that it was hurtful to
them.
Barriers to communication. Illustrative of existing
barriers, communication was a common theme that
emerged. One medical/public health student wrote “…
most interaction between medical students and other
interdisciplinary team members occurs through the
electronic health record. This medium is impersonal
and has an elevated risk of miscommunication.” A
nursing student wrote about barriers in current system:
“Too often at work we only interact with our own professions, which creates divisions that hinder the care
we give to our patients.”
Optimism for the Future in Health Care. Noting
both optimism and the importance of professions
operating at their full scopes of practice, a medical/
public health student stated “I plan to surround myself
with a team that includes health professionals from
several disciplines each working at ‘the top of his or
her license’ and that meets routinely to discuss care
for individual patients and the clinic population as a
whole.” A social work student wrote about optimism:
“It is my hope that the health care system will eventually shift to a complete interdisciplinary and integrative system that incorporates physical and mental
health for every patient it serves.”

Discussion
This study examined and measured the perception of
partnership, cooperation, and coordination among
health professional students. Qualitative students’
reflections validated the quantitative findings and offered optimism about their working relationships with
other healthcare professionals, fulfilling the two study
aims. While adding to an increasing body of IPE literature, the findings of this study also reinforced the
IPEC competencies.
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The two study aims were fulfilled. The first aim was
to show that students from multiple health professions
improved in team collaboration over the course of a
semester. Scores on the AITCS supported this aim. The
quantitative analysis and interpretation that highlighted
the overall increase in AITCS scores, with overall scale
score and two of the subscale score showing statistical
significance. The second aim of this study was to examine the lived experience of the students taking course.
Qualitative results supported this aim and revealed
important findings related to reduced role ambiguity,
increased clarity, recognition of biases, and increasing
knowledge about population health management and
its impact on the larger health care system.

sion, 2015). Power dynamics among health care team
members, misunderstandings about roles, and lack of
effective communication strategies have been identified in the literature as reasons why poor communication leads to health care errors (Foronda, MacWilliams,
& McArthur, 2016). A course such as this made strides
to alleviate such issues, as shown by the improved collaboration scores and the themes that emerged from the
qualitative analysis. Of note, some students did identify
power gradients as an existing problem in health care
settings; this did not emerge as an overarching theme,
but is worth mentioning, as it has been identified as an
existing barrier to effective communication in health
care settings.

Study findings add to the body of knowledge about how
IPE enhances team collaboration and provides valuable
personal and professional insights to the students who
engage in IPE (Brashers, Erickson, Blackhall, Owen,
Thomas, & Conaway, 2016; Chan, Chi, Ching, & Lam,
2010; Cusack & O’Donoghue, 2012; Keller, Eggenberger, Belkowitz, Sarsekeyeva, & Zito, 2013; Meffe,
Moravac, & Espin, 2012; Mellor, Cottrell, & Moran,
2013; O’Brien, McCallin, & Bassett, 2013; Paterson,
Medves, Dalgarno, O’Riordan, & Grigg, 2013).

The IPEC competency ‘teams and teamwork’ was illustrated by the themes ‘shared goal of patient-centered
care’ and ‘optimism about the future of health care.’
This competency outlines the importance of engaging
all members of the health care team in population-focused problem-solving and using process improvement
methodologies to increase the effectiveness of policies
(IPEC, 2016). The framework of this course centered
around population health management in an effort to
address an identified gap regarding the impact of IPE.
This gap was identified by Brandt, Lutfiyya, King, &
Chioreso (2014), who suggested that IPE improving
population health has yet to be supported by strong research evidence. The findings of this study at least are
moving in this direction, as decreasing health care costs
and improving the quality of care are topics covered in
this population health management course within the
context of working in interprofessional teams.

The qualitative findings can be linked back to the IPEC
competencies. The IPEC competency of roles and responsibilities was addressed by the themes of ‘unique
skill sets, perspectives, and knowledge base’ and ‘role
ambiguity to role clarification.’ Illustrative quotes exemplified how increased understanding of one’s own
role in addition to understanding the roles of others
on the health care team enhance communication, thus
optimizing patient outcomes (IPEC, 2016). The IPEC
competency ‘values and ethics’ was reinforced by the
themes of ‘shared goal of patient-centered care’ and
‘optimism about the future in health care.’ Students appreciated the importance of the interprofessional team
in managing patient care. Placing patients at the center
of the care provided was valued by the students in this
course (IPEC, 2016).
The IPEC competency ‘interprofessional communication’ was highlighted by the theme of ‘biases and barriers in the health care system.’ Students repeatedly
noted the importance of interprofessional communication and its relationship to quality and safe care. Ineffective communication in health care is the largest
contributor to health care errors (The Joint CommisHealth, Interprofessional Practice & Education | hipe-pub.org

Implications for Interprofessional Education
and Practice
Education. The purpose of this study was to examine
how students from multiple health professions can improve team collaboration over the course of a semester-long course. Findings help reinforce how IPE can
better align with cultivating IPEC competencies. This
study contributes to the IPE education literature by examining the lived experiences of students enrolled in
an IPE course as a health professions student. Educators can replicate the premise of this course and utilize the IPEC competencies to develop their own IPE
courses to advance collaboration and practice-ready
students.
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Practice. A core principle of IPE is to educate health
professions students so that they will be able to function most effectively in practice settings once they
complete their education. Study findings suggest that
this population health management course may better
prepare health professions students to enter the workforce more knowledgeable about their own roles as
well as those of their colleagues. The quantitative findings show that communication and collaboration skills
obtained in a course such as this could translate well
into professional practice.

Study Limitations
While this sample size yielded some rich qualitative
data, it is not possible to draw any generalizable conclusions from the quantitative data of a sample this
small. Another limitation regarding sample size was
the disproportionate representation from the health
professions. Relatedly, while efforts were made to remove names associated with qualitative data, the distribution of students who participated by profession made
complete anonymity impossible. Moving forward, as
this class will be repeatedly offered, data will be collected over time to increase the sample size and to create a longitudinal study approach. Another limitation
of this study was that the course offered was an elective course, meaning the students self-select to take the
course, likely indicating an interest in IPE and a desire to improve or learn more about interprofessional
collaboration. This could have a potential impact on
initial scores, meaning these scores would be higher
to begin with, making it more difficult to detect any
statistically significant changes. Finally, although reliability and validity of the AITCS have been supported
in early testing of the measure, more studies are needed
to ensure the utility of this instrument.

Conclusions
Findings from this study offer health professions students perceptions regarding partnership, cooperation,
and collaboration. Results add to the literature that
shows student gain and professional awareness for
those enrolled in health professions’ education. The
IPEC competencies were upheld through the implementation of this interprofessional population health
management course and were reflected back in qualitative themes that emerged. As IPE is a teaching stratORIGINAL RESEARCH
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egy that continues to gain traction, more research is
needed to assess how courses such as this one translate
to practice change and patient outcomes. This requires
longitudinally tracking students while in school, postgraduation, and in their professional roles. As more research is conducted in this area and results show the
impact IPE has on patient outcomes, then IPE will be
further legitimized (Cox, Cuff, Brandt, Reeves, & Zierler, 2016). With IPE now being a part of health professions’ schools’ accreditation, it will be required and
not optional (Lutfiyya, Brandt, Delaney, Pechacek, &
Cerra, 2015). This course is an example of one way to
include key IPE competencies in required coursework
and how measure students’ perceptions about themselves and others can be measured to advance interprofessional collaboration.
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