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Purpose: Since the release of the 1988 World Health Organization report on the need for interprofessional education (IPE) programs, vari-

ous forms of IPE curricula have been implemented within institutions of higher education. The purpose of this paper is to describe results

of a study using the Readiness for Interprofessional Learning Scale (RIPLS) to compare physician assistant (PA) students with other health

professions students. Methods: The RIPLS survey was completed by 158 health professions graduate students, including 71 PA students,

at a small northeastern university in the fall of 2010. Students were enrolled in either counseling psychology, occupational therapy, physi-

cal therapy, or PA studies. Students completed the RIPLS survey, demographic questions, and a question regarding experience with the

health care environment. Results: PA students scored significantly lower on three of the four subscales of the RIPLS survey, as well as

lower in total score. Females of all health professions scored significantly higher on the RIPLS total score and on the Teamwork and

Collaboration subscale than did males. Students with prior exposure to the health care system as a patient or as an immediate family

member of a patient scored significantly higher on the Negative Professional Identity subscale than did students without such exposure.

Conclusions: Results indicate that PA students may value interprofessional collaboration less than other health professions students.

Also, there may be gender and experiential differences in readiness for interprofessional learning. These findings may affect the design of

IPE experiences and support integration of interprofessional experiences into PA education.
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RESEARCH ARTICLE

INTRODUCTION 
Since the release of the 1988 World
Health Organization (WHO) report,
Learning Together to Work Together for
Health,1 which focused on the need for
interprofessional education (IPE)
programs, various forms of IPE cur-
ricula have been implemented within
institutions of higher education and
health care. The demand for IPE is
in part a result of the multifaceted
nature of the majority of health
problems and health care delivery
systems. No individual from a single
discipline can adequately address the
multitude of health-related problems
confronting individuals. IPE and
subsequent clinical collaboration may
have an important role in the shaping
of health care reform.2 The World
Health Organization (WHO) has
identified interprofessional educa-
tion as one of its initiatives to

improve health care delivery.3,4

In the report, To Err Is Human,5

 collaboration across disciplines was
identified as a mechanism for
increasing patient safety. The authors
of the report, Health Professions Education:
A Bridge to Quality,6 identified five com-
petencies believed to be essential to
the education of health professionals,
one of which was working in inter-
disciplinary teams. Integrating that
collaboration throughout student
education was suggested as the way to
achieve successful collaboration. 

Although Great Britain and
Canada have developed and research -
ed IPE programs,7-10 IPE is still in its
early stages at many institutions in
the United States. Relative to the
studies originating in Great Britain
and Canada, there are fewer research
studies on IPE from health care pro-
grams in the United States. The
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health care system in the United
States differs from that of Great
Britain and Canada, and thus it is
unclear whether results are transfer-
able to US educational programs.
Because there are relatively few physi-
cian assistant (PA) programs in those
countries, there is less likely to be
data that includes PAs.

PA education has long been
identified as a team-based approach
to health care, focusing largely on the
physician-PA team. However, PAs
have a role in the coordination of
health care in a patient-centered
model that involves an understanding
of the contributions of multiple
health care professionals. In the most
recent revision of the ARC-PA
accreditation standards, evidence of
IPE is included under the curriculum
standards,11 reflecting the shifting
focus of curriculum towards IPE in
multiple health care profession pro-
grams. In spring 2011, the Inter -
professional Education Collaborative
expert panel developed a set of
competencies regarding IPE in the
United States for health care provider
educational programs.12 These com-
petencies were endorsed by the mem-
bership at the fall 2011 business
meeting of the Physician Assistant
Education Association (PAEA)
Annual Education Forum.13

The purpose of this study was to
evaluate readiness for IPE at a small
northeastern university with a PA
program. This was the first step in
developing an interprofessional cur-
riculum for PAs and other health
professions students. Results could
indicate to PA programs the level of
readiness of PA students for IPE. 

METHODS 
The Readiness for Interprofessional
Learning Scale (RIPLS) was chosen to
be administered to assess differences
in readiness between students from
various health care programs. This

scale, originally developed by Parsell
and Bligh,8 was designed to evaluate
attitudes and perceptions of students
regarding IPE.14 The original scale
had 19 items comprising three sub-
scales. It has become one of the most
widely used instruments in research
relating to IPE. Compared to the
original factor structure, a more sta-
ble subscale model with improved
internal consistency and an emphasis
on roles and responsibilities was
developed in 2005.14 The 2005 ver-
sion of RIPLs is also 19 items and
uses a 5-point Likert scale, but it is
divided into four subscales. The end
points of the Likert scale are “strong-
ly disagree (1)” to “strongly agree
(5).” The four subscales are (1)
Teamwork and Collaboration (items
1–9, total possible score 45); (2)
Negative Professional Identity (items
10–12, total possible score 15); (3)
Positive Professional Identity (items
13–16, total possible score 20); and
(4) Roles and Responsibilities (items
17–19, total possible score 15).
Test–retest reliability for the RIPLS
was examined in McFadyen et al and
found to be acceptable for both sub-
scales and individual items. In the
present study, two of the items in
subscale 2 are “reverse scored” so that
a higher score correlates with more
readiness for interprofessional learn-
ing, which is consistent with the
other items. 

The Teamwork and Collabor -
ation subscale evaluates attitude
regarding the effect of cooperative
learning with students from other
professions around clinical and com-
munication issues, as well as issues of
trust, respect, and professional limi-
tations. A high score implies students
agree with item content regarding
the importance of these qualities.
Negative Professional Identity relates
to negative statements regarding the
value of working with other health
care students; a high score in this

subscale implies students do not value
cooperative learning with other
health care professions students.
Positive Professional Identity relates
to items regarding shared learning
experiences with other health care
profession students as improving
communication, problem-solving,
and team skills. A high score implies
that the student values these shared
learning experiences with students
from other health professions. The
Roles and Responsibilities subscale
relates to items asking about students’
own roles and those of other health
care providers. A high score implies
an unclear or distorted perception of
one’s own role and that of others.

Data were collected in fall 2010
from health professions students at
a small northeastern university,
including graduate students in occu-
pational therapy (OT), physical
therapy (PT), PA, and counseling
psychology. Inclusion criteria were all
first-year students in OT, PT, and
PA, and students from one graduate
course in Counseling Psychology. No
participants from those groups were
excluded. Approval for the study was
granted by the university’s Internal
Review Board. 

Data were collected from 158 stu-
dents (32 males and 125 females, and
one who did not indicate gender);
included in this group were 71 PA
students (21 males and 50 females).
Surveys were made available electron-
ically to all students for the same
one-week period. Response rate was
92% of OT students, 88% of PA stu-
dents, 100% of PT students, and 46%
of Counseling Psychology students.
Completion of the survey was volun-
tary. In addition to the 19 items of
the RIPLS survey, students were
asked six additional questions.
Demographic questions included
gender, age, program, and months
in the program. Students were also
asked the following specific question:
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“Have you or a member of your
immediate family been hospitalized?”
with answer options of “yes” or “no.”
Questionnaires were administered via
Qualtrics, an electronic survey medi-
um.15 Data were stored on a secure
password-protected computer. Missing
data were handled by excluding sub-
jects only from those questions that
they omitted.

The mean age of the participating
students was 26.1 years; the average
number of months students had been
enrolled in their respective programs
was 3.2 months, with a range of 1
month–26 months. Table 1 includes

means and standard deviations for
age and length of time in program
(see Table 1). Table 2 includes means
and standard deviations for RIPLS
total and subscales for all participants
(see Table 2). 

RESULTS 
Data were entered into Microsoft
Excel 2010 and then migrated into
and analyzed using SPSS 18
software.16 Frequency analyses were
computed. RIPLS subscale scores
were computed based on the four-
factor model of McFadyen et al,14 and
a total RIPLS score was computed. 

Correlational analyses were
completed on the RIPLS total scores
and subscales in relation to age and
length of time in program (see Table
3). There was no significant relation-
ship between age or length of time in
the program and the RIPLS total
score. There was a significant nega-
tive relationship (r = -.168; P = .036)
between students’ ages and the
Teamwork and Collaboration
subscale. Therefore, the older the
student, the lower he/she scored on
the Teamwork and Collaboration
subscale.

Table 1. Students Completing the Survey 

Program of Study All OT PA PT Counseling 
Participants Psychology

Male 32 2 21 7 2

Female 125 34 50 27 14

Did not indicate 1 0 0 0 1

All participants 158 36 71 34 17

Time in program (months) Mean (SD) 3.2 (3.67) 1.8 (0.38) 2.7 (1.24) 1.7 (0.54) 12.1 (5.99)

Range time in program (months) 1–26 1–2 2–12 1–3 2–26

Mean age in years (SD) 26.1 (6.99) 23.8 (2.95) 27.8 (7.71) 23.7 (3.25) 28.8 (11.80)

Range of age in years 21–69 21–37 21–51 21–39 22–69

Table 2. RIPLS Subscale for Students Completing the RIPLS Questionnaire

RIPLS Subscales Item Numbers Range of Possible Points N Mean Range (SD)

Teamwork & collaboration 1–9 5–45 158 38.7 17–45 (4.42)

Negative professional ID 10–12 3–15 158 12.3 5–15 (1.89)

Positive professional ID 13–16 4–20 158 11.9 3–15 (1.98)

Roles & responsibility 17–19 3–15 158 11.1 6–14 (1.59)

RIPLS Total 1–19 19–95 158 74.0 39–88 (7.15)
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When looking at the effect of
students’ exposure to the health care
environment (through the student or
an immediate family member having
been hospitalized) on RIPLS subscale
scores, ANOVA revealed a significant
difference (P = .022) in the Negative
Professional Identity subscale. The
25 students without exposure aver-
aged a score of 11.5 on the Negative
Professional Identity subscale, while
the 133 students with exposure aver-
aged a score of 12.4, indicating those
with exposure to the health care sys-
tem have a more positive view regard-
ing interprofessional collaboration
(see Table 4). 

RIPLS total score was significant-
ly different between genders (P =
.002) with an average male score of
70.4 and a female score of 74.8 (see
Table 5). In addition, multivariate
analysis of variance (MANOVA) was
run on all four subscales and revealed
a statistically significant difference
between gender, Wilks’s lambda (4,
152) = 3.64, P = .007. Because of the
significance of the MANOVA, uni-
variate ANOVAs were run on each
of the four subscales, which revealed
a statistically significant difference
in Teamwork and Collaboration
between genders (P = .001). Females
scored significantly higher on that
subscale than did males.

In order to analyze differences
between male and female PA students
compared with all other males and
females, the sample was split into
four groups: PA males, males from
other professions, PA females, and
females from other professions.
MANOVA was run with the four
RIPLS subscales as the dependent
variables and those four groups as the
independent variable, Wilks’s lambda
(12, 397) = 2.38, P = .006. Each sub-
group was compared against each of
the other subgroups. Univariate
analyses revealed statistically signifi-
cant differences in two subscales,

Table 3. Correlations Between RIPLS Scores for Age and Time in Program

RIPLS Subscales Age Time in Program

Teamwork & collaboration                                        -0.168* -0.070

Negative professional ID -0.071 0.003

Positive professional ID -0.015 -0.119

Roles & responsibilities 0.063 0.065

RIPLS Total -0.113 -0.061

* denotes significance at the .05 level

Table 4. RIPLS Scores for Students With and Without Prior Exposure 
to the Health Care System 

RIPLS Subscales Students Without Students With F Score P Value
Prior Exposure to Prior Exposure to 

Health Care System Health Care System
Mean (SD) Mean (SD)

(N = 25) (N = 133)

Teamwork & collaboration 38.3 (3.90) 38.8 (4.52) 0.25 .615

Negative professional ID 11.5 (2.16) 12.4 (1.80) 5.38 .022*

Positive professional ID 11.3 (2.29) 12.1 (1.91) 2.97 .087

Roles & responsibilities 10.8 (1.82) 11.1 (1.54) 0.56 .457

RIPLS Total 71.9 (6.63) 74.3 (7.20) 2.45 .120

*denotes statistical significance

Table 5. RIPLS Scores by Gender

RIPLS Subscales Male Female F P
Gender Gender
(n = 32) (n = 125)

Mean (SD) Mean (SD)

Teamwork & collaboration 36.4 (4.66) 39.3 (4.18) 11.54 .001*

Negative professional ID 11.8 (1.12) 12.4 (2.03) 2.41 .123

Positive professional ID 11.6 (1.27) 12.0 (2.13) 1.20 .276

Roles & responsibility 10.7 (1.62) 11.2 (1.57) 2.58 .110

RIPLS Total 70.4 (5.01) 74.8 (7.37) 10.16 .002*

*denotes statistical significance
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Teamwork and Collaboration and
Roles and Responsibilities. Using
Tukey-Kramer posthoc analyses, male
PA students were not significantly
different from female PA students
nor male non-PA students, but
scored significantly lower than female
non-PA students on the Teamwork
and Collaboration subscale. On the
Roles and Responsibilities subscale,
male PA students scored significantly
lower than both male non-PA stu-
dents and female non-PA students,
but were not significantly different
from female PA students. Analysis of
variance with group as the independ-
ent variable and RIPLS total score as
the dependent variable revealed a
statistically significant difference, F3,
153 = 5.05, P = .002. Tukey-Kramer
posthoc analyses showed that male

PA students were not significantly
different from female PA students or
male non-PA students on the RIPLS
total score, but were significantly
lower on the RIPLS total score than
were female non-PA students (see
Table 6).

When comparing students’
RIPLS total scores by professional
program of study, a significant dif-
ference was found between the pro-
grams (P = .031). Tukey-Kramer
posthoc analysis indicated that OT
students differed significantly from
PA students with OT students scor-
ing higher on the RIPLS total score.
There were no significant differences
between the other groups. In order
to compare students from the various
programs on the RIPLS subscales, a
MANOVA was computed with the

four subscales as the dependent vari-
ables and program of study as the
independent variable. MANOVA was
not significant, Wilks’s lambda (12,
399.8) = 1.57, P = .10. Due to the
exploratory nature of this study and
the significant RIPLS total score dif-
ferences, additional univariate analy-
ses were performed and a significant
difference was found (P = .015) on
the Roles subscale. Through the
Tukey-Kramer posthoc test, OT was
different from PA (P = .005) and
Counseling Psychology was different
from PA (P = .024), but OT was not
different from Counseling Psychology
(P = .895) (see Table 7).

When comparing PA students
with all other health care professions
students on the four RIPLS sub -
scales, there was a statistically signifi-

Table 6. RIPLS Scores by Gender and PA vs. Non-PA Students

RIPLS Subscales PA Males Males in PA Females Females in F P
Mean (SD) Other Professions Mean (SD) Other Professions

Mean (SD) Mean (SD)

Teamwork & collaboration 36.3 (4.86) 36.5 (4.48) 38.6 (5.01) 39.7 (3.50) 4.46 .005

Negative professional ID 11.9 (1.15) 11.7 (1.10) 12.0 (2.33) 12.7 (1.77) 2.17 .094

Positive professional ID 11.6 (0.97) 11.5 (1.75) 11.8 (2.64) 12.2 (1.70) 0.75 .523

Roles & responsibilities 10.1 (1.35) 11.6 (1.69) 10.8 (1.65) 11.4 (1.50) 4.37 .006

RIPLS Total 69.9 (5.34) 71.5 (4.37) 73.2 (8.90) 75.9 (5.97) 5.05 .002

Table 7. RIPLS Subscales Based on Program of Study

RIPLS Subscales Physician Occupational Physical Counseling F P
Assistant Therapy Therapy Psychology
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

N 71 36 34 17

Teamwork & collaboration 37.9 (5.04) 39.9 (3.35) 38.9 (3.97) 38.7 (4.12) 1.73 .163

Negative professional ID 11.9 (2.05) 12.6 (1.54) 12.5 (1.78) 12.6 (2.00) 1.34 .265

Positive professional ID 11.7 (2.27) 12.4 (1.33) 12.2 (1.73) 11.4 (2.21) 1.34 .263

Roles & responsibilities 10.6 (1.59) 11.5 (1.46) 11.2 (1.62) 11.6 (1.37) 3.62 .015*

RIPLS Total 72.3 (8.12) 76.4 (5.49) 74.8 (5.86) 74.3 (6.92) 3.04 .031*

*denotes statistical significance
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cant MANOVA, Wilks’s lambda (4,
153) = 3.45, P = .010. When using
univariate analyses of variance, PAs
scored lower on Teamwork and
Collaboration (P = .050), Negative
Professional Identity (P = .048), and
Roles and Responsibilities (P = .002),
indicating lower readiness for IPE
compared to other health care pro-
fessions students. PA students also
scored significantly lower on the
Total RIPLS (P = .006) (see Table 8).

DISCUSSION 
PA students scored significantly lower
on three of the four subscales of the
RIPLS (Roles and Responsibilities,
Negative Professional Identity, and
Teamwork and Collaboration). They
also scored significantly lower on the
RIPLS total score. Why do PA stu-
dents appear to value working with
other health professions students less
than students from PT, OT, or
Counseling Psychology? Studies
using RIPLS to compare medical
students with other health care pro-
fessions students found differences
as well. Curren et al found that med-
ical students scored lower on
Negative Professional Identity than
other health professions students.2

Horsburgh et al found that medical
students differed significantly from

other health care professions students
in Roles and Responsibilities, as well
as in their answer to the Negative Pro -
fessional Identity item “It is not neces-
sary for undergraduate health profes-
sions students to learn together.”17

Because PA students are educated
in the medical model, there might be
something about students who are
attracted to the physician and PA
professions that influences their
opinion on the value of working with
other health care professions students
on a team. Tanaka and Yakode found
that medical students were less posi-
tive toward IPE than other health
care profession students.18 This may
support early intervention with PA
students regarding attitudes and pre-
conceived stereotypes regarding other
health professions and also interven-
tion aimed at neutralizing that pre-
existing bias. Tools that might evalu-
ate both readiness and bias could
easily be integrated into didactic cur-
ricula. These data might encourage
administrative support of the devel-
opment and implementation of IPE
programming involving PA
programs. 

Because the PA students had
matriculated into the program only 4
weeks prior to survey administration,
they may have had little experience

collaborating with other professions.
Administering the RIPLS scale at a
later time in the professional
program could reveal change in these
three subscales based upon students’
additional exposure to other health
care professionals, either through
IPE didactic programming or clinical
rotations. 

When evaluating subgroups of
the total subject population, females
scored significantly higher on the
total RIPLS score than males, indi-
cating that females were significantly
more positive in their attitudes
towards interprofessional learning.
Females also scored significantly
higher on the Teamwork and
Collaboration scale than males,
meaning females more often agreed
with items stressing the value of
teamwork and collaboration. This
was supported by Curran’s study,
where female students scored higher
on the RIPLS total score than male
students.2 Also, consistent with
results from the current study,
Woolley et al found that the propor-
tion of females in a group had a sig-
nificant positive effect on a group’s
performance on cognitive tasks.19

When splitting the male and female
subject data into subgroups of those
in the PA program versus those who
were not, the primary differences
were that PA males scored lower on
RIPLS total score as well as the
Teamwork and Collaboration and
Roles and Responsibilities subscales
than non-PA females. Further study
is needed to understand how gender
affects readiness for IPE and to apply
this information to the design of IPE
curricula. Possibilities might include
designing groups to enhance mixed-
gender compositions. This can be
challenging with the predominance
of females in many of the health care
professions, including the PA profes-
sion. Another possibility could be
having particular content about

Table 8. RIPLS Subscales for PA Students vs. All Other Health Professions Students

RIPLS Subscales Physician All other F P
Assistant Health Professions 
Mean (SD) Mean (SD)

n 71 87

Teamwork & collaboration 37.9 (5.04) 39.3 (3.75) 3.89 .050*

Negative professional ID 11.9 (2.05) 12.5 (1.71) 3.98 .048*

Positive professional ID 11.7 (2.27) 12.1 (1.71) 1.27 .261

Roles & responsibilities 10.6 (1.59) 11.4 (1.51) 9.70 .002*

RIPLS Total 72.3 (8.12) 75.4 (5.93) 7.69 .006*

* denotes statistical significance 
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teamwork and collaboration aimed at
those health profession students
showing deficits in this area.

Another significant subgroup
finding was the relationship between
the students’ age and the Teamwork
and Collaboration subscale. Young -
er students scored higher on this
scale than the older students, mean-
ing that they agreed more often with
items stressing the value of teamwork
and collaboration. Although the cor-
relation coefficient is relatively small
and accounts for a very small per -
centage of the variance, a restriction
of range phenomenon may be
responsible for resulting in a lower
correlation than would be expected
from a sample with a larger age
range. This is consistent with the
findings of Pollard and Miers, who
did a longitudinal study of health
and social care students in the UK.20

They used a subset of RIPLS ques-
tions and found that older students
had negative attitudes toward other
health professions students. One
explanation could be that life expe-
rience has made the older student
more self-reliant with less interest in
collaborating with others. Further
study is needed to determine why
this difference existed so that pro-
grams can take this into account,
perhaps by varying ages in student
interprofessional groups, or having
particular curricular activities for
students who score lower in this
area.

The final significant subgroup
finding was that students who had no
exposure to the health care system,
either as a patient or as a family
member of a patient, had a lower
score on the Negative Professional
Identity subscale. This means that
those students with exposure to the
health care system agreed more often
with statements about the value of
working with other health care stu-
dents. This may indicate that stud -

ents with health-care-system expo-
sure viewed interprofessional inter-
actions and problem solving first-
hand. This supports the benefit of
PA program admission require ments
such as shadowing health care
providers and health care experience.
Further study is needed to discover
how experience with the health care
system affects perceived value of
working with other health care stu-
dents so that this experience can be
taken into account when forming stu-
dent interprofessional groups or to
direct course content regarding this
aspect of a student’s experience.

Future studies could address the
reasons that PA students appear less
ready for IPE than other health pro-
fessions students. Another study
might evaluate the effect of an inter-
professional curriculum on students
who score low on readiness for inter-
professional learning versus those
who score high on such scales. This
could determine whether a positive
outcome could result from delivering
an interprofessional curriculum to
those students who are not ready for
interprofessional learning. Future
research could also focus on develop-
ing a remedial program for those
individuals who are not ready for
interprofessional learning.
Longitudinal studies throughout an
interprofessional curriculum could
determine the effect of various pro-
grams on RIPLS total scores. There is
a need to address the development of
specific curricula to address the needs
of PA programs in developing rela-
tionships with other health profes-
sions students. 

Since the RIPLS scale appears to
measure attitude rather than behav-
ior, it is not in itself a measure of
interprofessional practice. Therefore
measuring the effect of a long-term
interprofessional curriculum on
both attitude and behaviors may be
beneficial.

Although the majority of studies
in this area use the RIPLS scales,
there are some limitations of this
scale, therefore, limitations to the
study. The number of questions is
not equal for each subscale, making it
difficult to gauge significance of sub-
scale scores. For example, the three
items in the Roles and Responsi -
bilities subscale are limited in scope
compared with the Team work and
Collaboration subscale, which has
nine items with more breadth. Use of
a questionnaire with relatively equal
numbers of items for each subscale
would aid in the interpretation of
results, as would subscales with more
than three items each. The subscale
titles seem somewhat misleading as to
content of the item. For example, the
Positive Professional Identity subscale
has three items that all focus on
shared learning experiences. It is
unclear how these items indicate
 positive professional identity. 

Another limitation of this study
is the unequal response rates, rang-
ing from 47% to 100% across the
groups. It is possible that the 47% of
the Counseling Psychology students
who participated in the survey may
have self-selected based upon interest
in interprofessional education. 

Development of specific programs
targeted to age groups, genders, and
exposure to the health care system
might compensate for differences in
readiness for interprofessional educa-
tion among these groups. Another
area for study could be examining the
effect of previous health care work
experience of PA students on readi-
ness for IPE. Future studies could
determine if readiness for interpro-
fessional learning affects student
behaviors in the didactic and/or
clinical phases of the curriculum.

PA educators across the United
States have long recognized the
importance of interprofessional col-
laboration. Recent changes in the
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ARC-PA accreditation guidelines
based on competencies from the
IPEC expert panel will drive curricu-
lar change. The findings of this study
comparing PA students with other
health professions students suggest
the need for more interprofessional
programming to advance PA student
interprofessional readiness. 
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