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Objectives. To assess the validity and reliability of an instrument to measure pharmacy students’
attitudes toward physician-pharmacist collaboration, and compare those attitudes to the attitudes of
medical students.
Methods. One hundred sixty-six first-year pharmacy students and 77 first-year medical students
at Midwestern University completed the Scale of Attitudes Toward Physician-Pharmacist Col-
laboration.
Results. Findings confirmed the validity and reliability of the Scale of Attitudes Toward Physi-
cian-Pharmacist Collaboration in pharmacy students, as observed previously for medical students.
Pharmacy students’ mean score was significantly higher (56.66 7.2) than that of medical students
(52.0 6 6.1). Maximum likelihood factoring confirmed the 3-factor solution of responsibility and
accountability, shared authority, and interdisciplinary education for pharmacy students.
Conclusions. The Scale of Attitudes Toward Physician-Pharmacist Collaboration can be used for
the assessment of interdisciplinary educational programs, for patient outcome assessment of interpro-
fessional collaboration, and for group comparisons. Findings that pharmacy students expressed more
positive attitudes toward collaboration than medical students have implications for interdisciplinary
education.
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INTRODUCTION
Interprofessional collaboration in patient care among

US health care professionals began inWorldWar II when
medical, surgical, and nursing teams worked together to
treat injured soldiers.1 Health care providers now consider
collaboration and teamwork to be an important component
of professionalism2 leading to greater patient safety1 and
better patient outcomes.3-9 Physician-pharmacist collab-
oration results in improved patient self-care skills, fewer
drug interactions10,11 and medication errors,12 and more
cost-effective use of medication,13 all of which lead to
more effective drug therapy and better patient outcomes.

Interdisciplinary education inmedical and pharmacy
colleges and schools is designed to enhance the skills that
physicians and pharmacists will need to function in in-
terprofessional health care teams.14 These educational

efforts are to ensure that all health care practitioners ef-
fectively use their specialized training and expertise to
optimize patient care and improve therapeutic outcomes.
For example,medical and pharmacy students atMidwest-
ern University are taught together in several basic sci-
ence and communications courses and in an introductory
course entitled Health Care Issues. A collaborative rela-
tionship between pharmacists and physicians is needed
more than ever because of the rapid advancements in
medical and pharmaceutical sciences, occurrence of com-
plex drug interactions, increased costs of drug-related
morbidity, greater possibility ofmedical errors, and rapidly
rising health care costs. Schellens and colleagues stated:
“In view of its increasing complexity, rational and tailored
drug therapy cannot be implemented in its full width when
the discipline is applied only by physicians.”15

The characteristics desirable in health care profes-
sional collaborations are emerging. Coluciio andMaguire
described professional collaboration in terms of a “joint
communication and decision-making process. . .with the
goal of meeting the patient’s wellness and illness needs
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as best as possible, while respecting the unique quali-
ties and abilities of both professionals.”16 Baggs and
Schmitt point out that collaborative relationships require
“. . .cooperatively working together, sharing responsi-
bilities for solving problems and making decisions to
formulate and carry out plans for patient care.”17 Key
components of these and most other descriptions of inter-
professional teamwork and collaboration include account-
ability, communication, education, and shared decisions
and responsibilities.

Despite the importance of a collaborative relation-
ship between physicians and pharmacists, no report was
found in the literature of a psychometrically sound in-
strument to measure interprofessional attitudes and per-
ceptions in medical and pharmacy students as well as
physicians and pharmacists. Although some instruments
are available for measuring collaborative relationships
between physicians and pharmacists, none can be applied
to both practitioners and students for comparative re-
search. For example, the Physician/Pharmacist Collabora-
tion Index was originally developed to assess physicians’
perspectives about collaborative relationships with phar-
macists.18 The scale contains 14 items, and a typical item
is: “This pharmacist is credible.” There is a different ver-
sion of this instrument that was adapted to assess pharma-
cists’ perspectives about collaboration with physicians.14

The corresponding item in that instrument reads: “This
physician is credible.”

Hence, there was a need for a single psychomet-
rically sound instrument to measure attitudes toward
physician-pharmacist collaborative relationships in both
physicians and pharmacists, and in students of these pro-
fessions. Such an instrument was needed for outcome
assessments of interdisciplinary educational programs
and for the evaluation of clinical outcomes resulting from
interprofessional collaboration. In response to this need,
the Scale of Attitudes Toward Physician-Pharmacist Col-
laboration (SATP2C) was developed (Appendix 1). The
step-by-step development of the scale, a pilot study of its
face and content validities, and preliminary psychometrics
with samples of physicians’ and pharmacists’ responses
have been reported.19 Psychometrics of the scale (eg, con-
struct validity, reliability) in medical students also have
been studied (M. Hojat, PhD, et al, unpublished data,
2011).

This study was designed to assess the validity and
reliability of an instrument to measure pharmacy stu-
dents’ attitudes toward collaborative relationships and
to examine differences in collaborative attitudes between
pharmacy and medical students. This study was found to
fulfill the criteria for exemption by the Midwestern Uni-
versity Institutional Review Board.

METHODS
Research participants at Midwestern University in-

cluded 166 first-year pharmacy students of the Chicago
College of Pharmacy and 77 first-year medical students
of the Chicago College of Osteopathic Medicine. The
SATP2C includes 16 items, each answered on a 4-point
Likert scale (15 strongly disagree, 2 5 disagree, 3 5
agree, 4 5 strongly agree). The possible range of scores
is from 16 to 64, with a higher score indicating a more
positive attitude toward collaborative relationships be-
tween physicians and pharmacists.

The SATP2Cwas administered to pharmacy students
at the end of a required workshop on January 13, 2011,
and tomedical students at the end of an optionalworkshop
session on February 3, 2011. The survey instrument re-
quired less than 10 minutes to complete. Students did not
receive prior study information pertinent to the survey
instrument. Participation in the survey was voluntary
and anonymous, so no consent was sought; however, stu-
dents were asked to specify their gender.

Correlationalmethodswere used to examine the item-
total score correlations. Differences in scores on attitudes
toward collaboration between groups of students were
examined using t tests. Maximum likelihood factoring
method was used to confirm the factorial structure of the
instrument. Cronbach’s coefficient alpha was calculated
to provide evidence in support of the internal consistency
and reliability of the scale. The Statistical Analysis
System (SAS, Cary, NC) was used for statistical analysis.

RESULTS
Completed survey instrumentswere returned by 166 of

209 first-year pharmacy students (80% response rate) and
77 of 202 first-year medical students (38% response rate).
Descriptive statistics and reliability coefficients for the
SATP2C for pharmacy and medical students are reported
in Table 1. The mean scores for pharmacy and medical
students were 56.6 6 7.2, and 52.0 6 6.1, respectively,
and Cronbach’s coefficients alpha were 0.94 and 0.91. The
meanSATP2C score of pharmacy studentswas significantly
higher than the mean score of medical students (p, 0.01).
All corrected item-total score correlations for each group of
students were positive and significant (p, 0.01; Table 2).

In a previous factor analytic study of the SATP2C
with medical students (M. Hojat, PhD, et al, unpublished
data, 2011), 3 reliable factors emerged: responsibility and
accountability, shared authority, and interdisciplinary ed-
ucation. In the present study we used data for pharmacy
students to examine whether the 3-factor model would be
sufficient to explain the underlying structure of the scale.
We did not perform confirmatory factor analysis for med-
ical students because of the insufficient sample size for
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that type of statistical analysis. Results of the maximum
likelihood factoring indicated that the 3-factor model
could sufficiently explain the underlying structure of the
scale in pharmacy students (p, 0.05). A 4-factor model
was rejected (p 5 0.30).

Of the 166 pharmacy students who completed the
survey instrument, 92 women and 73 men specified their
gender. Among the 77 medical students, 31 women and
44men provided gender information. These gender ratios
are similar to those for the entire corresponding classes,
which were 57% and 45% female, respectively. No sig-
nificant gender differences inmean scores on the SATP2C
were observed. In pharmacy students, mean scores were
56.8 6 7.0, and 56.3 6 7.4 for men and women, respec-
tively (p5 0.64), and inmedical students themean scores
were 51.5 6 5.5 and 53.1 6 6.9 for men and women,
respectively, (p 5 0.25).

DISCUSSION
This study demonstrated the validity and reliability

of the SATP2C in determining pharmacy students’ atti-
tudes, and further supports use of the scale for determining
medical students’ attitudes. The magnitudes of reliability
coefficients were all in the acceptable range for psycholog-
ical tests, supporting the internal consistency and reliability
of the instrument.

The significant, positive item-total score correlations
for each item in both groups indicates that each item con-
tributed significantly to the total scores of the scale. Con-
firmation of previously emerged factor structure indicates
that the underlying constructs of the SATP2C is reliable
and valid considering that the 3 factors of responsibility
and accountability, shared authority, and interdisciplinary
education have been described as important elements of
collaborative relationships among health professionals.3-7

More positive attitudes toward collaboration among
pharmacy students than amongmedical students confirms

the principle of least interest proposed byWaller and Hill
in the context of family relations.20 According to this
principle, those who traditionally have been in a more
powerful position are less likely to express eagerness
for collaborative relationships with others whom they
consider to be lower in the power hierarchy. This principle
has been confirmed in several studies. For example, in
a multi-national study, physicians in 4 countries (Israel,
Italy, Mexico, and the United States) scored lower than
nurses on a scale of attitudes toward physician-nurse collab-
oration.21 Similar results have been reported by Garber and
colleagues,22 Strechi,23 Jones and colleagues (comparing
anesthesiologist andnurseanesthetists) ,24,25 andbyHansson
and colleagues (in a study with Swedish general practi-
tioners and nurses).26 However, 1 study in Turkey reported
morepositive attitudes toward collaboration amongmedical
students thanamongnursing students.27 Itwill be interesting
to learn whether medical and pharmacy students’ attitudes
toward collaboration converge as their training proceeds.

A multi-disciplinary study on attitudes toward inter-
disciplinary education and professional teamwork that
compared medical, pharmacy, nursing, and social work
students, found that pharmacy and social work students
expressed more positive attitudes toward interprofes-
sional collaboration than medical students.28 Our finding
that medical students scored lower on their attitudes to-
ward collaborative relationship than pharmacy students
has implications for interdisciplinary education and in-
terprofessional collaboration. More research is needed
to confirm our results in students and practitioners at mul-
tiple institutions. Because of the importance of teamwork
and collaboration among health professionals to patient’s
safety,29 targeted educational remedies are needed for the
development of more positive and mutually respectful
attitudes in these areas among health care professionals.

Although this study benefits from using samples of
students in 2 health care professions, the single-institution
nature of this study, convenience sampling, small sample
size, and low response rates (particularly of medical stu-
dents) may have affected the external validity of the in-
strument and limited generalization of the findings. In
addition, administering the survey to pharmacy students
in a required workshop and to medical students in an
optional one could have biased our results. Despite these
limitations, the findings in support of the measurement
properties of the SATP2C are encouraging.

CONCLUSIONS
The SATP2C is a validated measure of attitudes to-

ward interprofessional collaborative practice, defined as
a situation “when multiple health workers [including
physicians and pharmacists] from different professional

Table 1. Descriptive Statistics for the Scale of Attitudes
Toward Physician-Pharmacist Collaboration

Pharmacy
Students
(n = 166)

Medical
Students
(n = 77)

Mean (SD) 56.6 (7.2) 52.0 (6.1)
25th Percentile 52 47
50th Percentile (Median) 59 50
75th Percentile 62 58
Range of scores 19-64 42-64
Range of item-total score

correlations
0.27-0.84 0.31-0.87

Cronbach’s coefficient alpha 0.94 0.91
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backgrounds provide comprehensive services byworking
with patients, their families, careers and communities to
deliver the highest quality of care across settings.”30 The
SATP2C has the potential to be used in the assessments
of interdisciplinary educational programs where “students
from2ormore professions learn about, fromandwith each
other to enable effective collaboration and improve health
outcomes.”30 Also, the SATP2C can be used in examining
group differences in attitudes toward physician-pharmacist
collaboration, and in empirical researchon clinical outcomes

of teamwork and collaboration among health care pro-
fessionals.
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