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Objective. To examine racial differences in communication apprehension and interprofessional so-
cialization in fourth-year PharmD students and to investigate the relationship between the two
constructs.
Methods. Two measures with reliability and validity psychometric evidence were administered to
fourth-year pharmacy students at a single historically black university with a large racial minority
population. The Personal Report of Communication Apprehension (PRCA-24) measures level of fear
or anxiety associated with communication. The Interprofessional Socialization and Valuing Scale
(ISVS) measures beliefs, attitudes, and behaviors towards interprofessional collaborative practice.
Results. One hundred fourteen students completed the survey. This produced a 77.4% response rate
and 45.6% of the participants were African American. There were significant differences between
races (ie, White, African-American, and Asian) on both measures. The PCRA-24 and ISVS were
significantly correlated in each racial group.
Conclusion. As pharmacy education moves to more interprofessional collaborations, the racial
differences need to be considered and further explored. Pharmacy curricula can be structured to
promote students’ comfort when communicating interprofessionally across racial groups. Under-
standing of culture and early education in cultural competence may need to be emphasized to
navigate racial or cultural differences.
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INTRODUCTION
Enrollment of minority students in colleges and

schools of pharmacy across the United States has slowly
increased over time.1,2 In addition, the 2016 Accredita-
tion Council for Pharmacy Education (ACPE) Standards
recognize the importance of diversity and its potential to
influence teaching, learning, and structure of curricula.3

Despite the more diverse enrollment and emphasis on
strengthening research, the pharmacy education literature
is deficient in providing information onminority students,
aside from including race in the sample description.4

In the American Association of Colleges of Phar-
macy’s (AACP) 2013 Annual Profile of Pharmacy Stu-
dents, underrepresented minorities (eg, Black, Hispanic,
NativeHawaiian/Pacific Islander) accounted for 11.9%of
PharmD students enrolled in fall 2013,1 which was
slightly lower than the previous academic year.2 Asians,

who are not considered a minority by AACP, accounted
for 24.6% in 2013, which slightly increased from the pre-
vious year.1,2 The overwhelming majority of the remain-
ing portion were White, which has been consistent since
the inception of pharmacy education. Therefore, it is not
surprising that research in pharmacy education has a lim-
ited amount of studieswith sizableminority samples, as is
the case with medical education literature.5

Effective communication by pharmacists is essential
in that their positions have become increasingly social
and collaborative in recent years.6,7 Communication
skills are crucial for a successful pharmacy career as a re-
sult of expanding interaction with patients and with col-
leagues in other health care professions. Effective
communication can increase patient-pharmacist trust
and compliance and ensure that cross-profession commu-
nication does not result in a mistake that could negatively
impact patient care.8 Appendix B of the ACPE Standards
emphasizes professional communication with a diverse
group of individuals including patients and members of
the health care team.3 The Center for the Advancement of
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Pharmacy Education (CAPE) 2013 Educational Out-
comes describe the pharmacist as a communicator and
stress that schools should include this in the curriculum.9

Communication apprehension is an “individual’s
level of fear or anxiety associated with either real or an-
ticipated communication with another person or per-
sons.”10 Pharmacists anxious about communicating may
avoid contact with patients or other health professionals,
which can ultimately lead to less satisfaction and poorer
health outcomes of patients.11 Other factors besides com-
munication apprehension include a basic unwillingness to
communicate and shyness.12 Research in the medical ed-
ucation literature shows that medical students’ communi-
cation skills and styles differ by race.13,14 For example, in
Hauer et al’s study, medical school students (N5351)
participated in a standardized patient examination to as-
sess the relationships between students’ demographic
backgrounds and attitudes as they relate to communica-
tion with patients. The results indicated that White stu-
dents scored significantly higher than Asian and Black
students on an observational communication skills mea-
sure.13 In Lee et al’s larger survey study of medical stu-
dents who completed a medical clerkship (N52395),
communication differences such as assertiveness and ret-
icence were examined among different racial/ethnic
groups. The findings showed that Black, East Asian,
and Native American/Alaskan Native students reported
greater reticence than White students.14 Although the
above examples demonstrate howmedical students’ com-
munication differs by ethnicity/race, research has not ex-
plored demographic communication differences in
pharmacy students, specifically the intersection of com-
munication apprehension and race.

Related to communication, interprofessional collab-
oration and socialization is becomingmore commonplace
in the health care professions, which can include pharma-
cists as part of the team.15 The ACPE Standards stress the
provision of care in collaboration with the interprofes-
sional health care team and mandate interactions with
other health care professionals in practice experiences.3

In addition, the CAPEOutcomes state that the pharmacist
should actively participate in interprofessional collabora-
tion with the health care team.9 Interprofessional social-
ization and teamwork (between physicians and nurses)
can lead to better patient outcomes.16 Additionally, de-
mographic variables including ethnicity impact interpro-
fessional participation, decision making, trust building,
and conflict management within cooperative learning
groups.17Although there are a few studies involvingmed-
ical students in general, describing racial differences in
pharmacy students’ communication and collaboration has
not been explored.

The purpose of this study was to examine racial dif-
ferences in communication apprehension and interprofes-
sional socialization in fourth-year doctor of pharmacy
(PharmD) students. We hypothesized that there would
be racial differences (ie,White, Black/African-American,
Asian) in communication apprehension and interprofes-
sional socialization in the cohort. The main research
questions included: (1)What are differences in commu-
nication apprehension (Personal Report of Communica-
tion Apprehension [PRCA-24])18 by race; (2) What the
differences are in interprofessional socialization (Inter-
professional Socialization and Valuing Scale [ISVS])15

by race; and (3) What the relationship is between the
PRCA-24 and the ISVS in these subsets of students. As
noted above, communication and collaboration are impor-
tant tomaster in this profession. Results can provide useful
information toguideuniversity educators andadministrators
in opening a dialogue about racial differences in phar-
macy student communication, in meeting the curricular
needs of all students, and in considering howbest to foster
communication skills for future success in this increas-
ingly social and diverse profession.

METHODS
This study was conducted in final semester fourth-

year PharmD students at a historically black college/
university. InstitutionalReviewBoardapprovalwasgranted,
and copyright permission was obtained from the original
author of the ISVS (the PRCA-24 is not copyrighted).
During a single, regularly scheduled class meeting, the
study was explained to the 155 enrolled students and pa-
per survey instruments were distributed to those who
wished to participate. Participation was voluntary and
data were anonymous (ie, no unique identifiers). The sur-
vey consisted of three sections: demographics, PRCA-24,
and ISVS. The demographic section included age, race,
gender, and previous experience in a health care field
prior to pharmacy school.

The PRCA-2418 contains 24 statements measuring
the level of fear or anxiety associated with either real or
anticipated communication across four contexts (ie, group,
meeting, public speaking, and interpersonal—ie, dyadic)
using a 5-point Likert scale, where 15strongly disagree
and 55strongly agree (range524-120). Each communica-
tion context is represented by six items (range56-30 for
all). Higher scores indicate more communication anxiety
(coefficienta50.93-0.95).19 In addition to internal consis-
tency (ie, reliability), content, criterion, and construct val-
idity evidence has been documented repeatedly,19 andwith
pharmacy student populations.7,20,21

The ISVS contains 24 items measuring beliefs, atti-
tudes, and behaviors underlying socialization towards
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interprofessional collaborative practice using a 6-point
Likert scale (15not at all to 65to a very great extent
(range524-144) with a “not applicable” option.14 There
are three subscales: (1) self-perceived ability toworkwith
others (ie, nine items; range59-54); (2) value in working
with others (ie, nine items; range59-54); and (3) comfort
in working with others (ie, six items; range56-36).
Higher scores indicate stronger expression of beliefs,
attitudes, and behaviors reflecting/endorsing inter-
professional socialization (Coefficient a50.79-0.89).
Reliability and validity evidence have been reported 15,22

withother health care professions, includingpharmacy.23-25

Quantitative data were analyzed using SPSS Statis-
tics for Windows, v22.0 (IBM, Armonk, NY).26 First,
descriptive statistics and internal consistency reliability
of the scores were examined. Second, two 1-factor ana-
lyses of variance (ANOVAs) were conducted to examine
differences in racial groups on communication apprehen-
sion and interprofessional socialization. Finally, Pearson
correlations were used to examine the relationships be-
tween communication apprehension and interprofes-
sional socialization within each racial group. An a priori
power analysis was conducted using G*Power 3
(Power50.80, a50.05).27 For a 3-group independent
variable (ie, one-wayANOVA) inputting a range of effect
size (f) parameters based on the PRCA-24 and ISVSgroup
means (ie, f50.30-0.40), the total sample sizes were 111
to 66 to detect medium to large effects.28

RESULTS
One hundred twenty out of 155 registered P4 stu-

dents participated, yielding a response rate of 77.4%.
Six students were removed because of incomplete data
for a final analysis sample of 114. The average student
age was 27.1 (SD53.8). Two students in the analysis
sample did not provide their age (N5112). There were
35 males (30.7%) and 79 females (69.3%). The percent-
age of women was slightly higher than the national en-
rollment (ie, 61.2%).1 The largest reported race was
Black/African-American (n552; 45.6%), followed by

Asian (n538; 33.3%) and White (n524; 21.1%). Other
races were not reported by the participants. Only 12
students had prior experience in other health profes-
sions or science fields besides pharmacy (ie, medical
sales, nursing, chemistry, physical therapy, andmedical
assistant; Table 1).

Prior to analysis, the data were screened for outliers
on the total scores and subscale scores in each group
(z.62.58; a50.01). There were no outliers, and the data
were not significantly skewed and were mesokurtic. For
the total PRCA-24, Asians had the highest mean (66.63
[SD518.26]), and for the total ISVS,Whites had the high-
est average scores (121.33 [SD512.36], Table 2). Coef-
ficient a for the total scores was high (ie, PRCA-2450.96
and ISVS50.94) and ranged from 0.86 to 0.92 and 0.81 to
0.90 for the subscales, respectively. There were no signif-
icant differences between men and women on the PRCA-
24 total and subscale scores, and age was not significantly
correlated with the measure(s) either (p.0.05 for all).29-31

The same was found for the ISVS.32,33 Previous re-
search supports the examination of the relationship
between age and sex and the main constructs of interest
(ie, communication apprehension and interprofessional
socialization)29-33 to determine if these demographic
variables need to be included as statistical controls in
the proposed main analyses. The analyses found no re-
lationship between any of the variables, which supports
the exclusion of age and sex as covariates in the main
analyses.

The first research question examined the differences
betweenWhite, African-American, andAsian students on
communication apprehension. Assumptions were exam-
ined and met prior to conducting the one-factor ANOVA
(p.0.05 for all). Additionally, ANOVA is robust to un-
equal sample sizes when the homogeneity of variance
(HOV) assumption has been met, as in this case
(p50.28).34 There were significant differences between
racial groups for the total PRCA-24 scores, with a large
effect size (F512.4, df52, 111, p,0.001; partial
h250.18) (classifications of effect size based on;

Table 1. Demographic Characteristics by Racial Group and in the Total Sample (N5114)

Variable White (n=24) Black/African-American (n=52) Asian (n=38) Total (N=114)

Sex
Male 7 (29.2) 11 (21.2) 17 (44.7) 35 (30.7)
Female 17 (70.8) 41 (78.8) 21 (55.3) 79 (69.3)

Age 27.0 (3.7) 27.3 (3.7; n550) 27.0 (4.1) 27.1 (3.83; n5112)
Previous Profession

Nurse 1 (4.2) - - 1 (0.9)
Other 1 (4.2) 4 (7.7) 6 (15.8) 11 (9.6)

Sex and previous profession are reported as frequencies and percentages (n[%]). Age is reported as means and standard deviations (M[SD])
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0.015small, 0.065medium, 0.145large).28 Post hoc
tests revealed that African Americans had significantly
lower mean PRCA-24 scores compared to Whites
(p50.001; d50.94) (classifications of effect size based
on 0.205small, 0.505medium, 0.805large);28 and
Asians (p,0.001; d50.94; Table 2), both with very large
effect sizes. A supplemental analysis (ie, one-factor mul-
tivariate ANOVA [MANOVA]) examining differences
between the groups on the PRCA-24 subscales was con-
ducted. The significant multivariate main effect showed
differences between the groups for all the subscales with
large effect sizes (p,0.001 for all; partial h2’s50.14-
0.15). African-Americans had lower mean scores on all
the subscales compared to Whites (d’s50.62-0.99) and
Asians (d’s50.75-0.86; p,0.05 for all) with medium to
large effect sizes for all.

The second research question examined the differ-
ences between races on interprofessional socialization.

Assumptions were examined and met (p.0.05 for all;
HOV: p50.17). There were significant differences be-
tween racial groups for the total ISVS scores with a me-
dium effect size (F54.40, df52, 111, p50.014; partial
h250.07). The results indicated that Asians had signifi-
cantly lower scores compared to African Americans with
a medium effect size (p50.022; d50.55). A one-factor
MANOVA revealed there were significant differences
between the groups for the Ability (p50.016; partial
h250.07) and Comfort (p,0.001; partial h250.13) sub-
scales with medium to large effects. Asians reported
lower mean scores compared to Whites for Ability
(p50.027; d50.80) and lower mean scores compared to
African-Americans for Comfort (p,0.001; d50.87),
both with large effect sizes.

The third research question examined the relation-
ship between the PRCA-24 and the ISVS in White,
African-American, and Asian students. Pearson correlations

Table 2. Descriptive Statistics by Race and Total for the Dependent Variables

White (n=24) Black/African-American (n=52) Asian (n=38) Total (N=114)

Measure M SD a M SD a M SD a M SD a

PRCA-24 (Total) 66.04 17.10 .96 50.92 14.89 .93 66.63 18.26 .96 59.34 18.13 .96
(1) Group 14.58 4.10 .87 11.33 3.93 .81 14.76 4.47 .89 13.16 4.45 .87
(2) Meeting 17.29 5.15 .89 12.42 4.70 .89 16.37 5.74 .93 14.76 5.56 .92
(3) Public Speak 18.88 5.16 .87 15.58 5.41 .83 20.08 5.04 .87 17.77 5.59 .86
(4) Interpersonal 15.29 4.88 .90 11.60 4.10 .82 15.42 5.38 .92 13.65 5.05 .90

ISVS (Total) 121.33 12.36 .91 120.94 16.42 .94 111.66 17.27 .95 117.93 16.44 .94
(1) Ability 48.67 4.52 .85 47.38 7.00 .89 44.24 6.45 .91 46.61 6.56 .90
(2) Value 46.83 5.99 .88 45.13 7.36 .90 43.24 7.14 .91 44.86 7.09 .90
(3) Comfort 25.83 5.24 .85 28.42 4.48 .71 24.18 5.22 .83 26.46 5.21 .81

PRCA5Personal Report of Communication Apprehension.18 ISVS5Interprofessional Socialization and Valuing Scale.15 The PRCA-24 has 24
items and four subscales – Small Group (Group), Meeting, Public Speaking (Public Speak), and Interpersonal (ie, Dyadic). Each subscale contains
six items. The ISVS has 24 items and three subscales – Ability to work with others (Ability59 items), Value in working with others (Value59
items), and Comfort in working with others (Comfort56 items)

Table 3. Correlations between the Interprofessional Socialization and Valuing Scale (ISVS) and the Personal Report of
Communication Apprehension (PRCA-24) Scale in Whites (N524)

Variable 1 2 3 4 5 6 7 8 9

1. ISVS Ability - 0.53b 0.33 0.76c -0.53b -0.43 -0.46 -0.004 -0.37
2. ISVS Value - 0.39 0.85c -0.66c -0.39 -0.44a -0.43a -0.53b

3. ISVS Comfort - 0.74c -0.57b -0.64b -0.58b -0.54b -0.66c

4. ISVS Total - -0.76c -0.62b -0.60b -0.44a -0.67c

5. PRCA Group - 0.76c 0.82c 0.62b 0.89c

6. PRCA Meet - 0.81c 0.69c 0.92c

7. PRCA Inter - 0.60b 0.91c

8. PRCA Public - 0.83c

9. PRCA Total -
ap,0.05, bp,0.01, cp,0.001. PRCA5Personal Report of Communication Apprehension.18 ISVS5Interprofessional Socialization and Valuing
Scale.15 The PRCA-24 has four subscales – Small Group (Group), Meeting (Meet), Public Speaking (Public), and Interpersonal (Inter). The ISVS
has three subscales – Ability to work with others (Ability), Value in working with others (Value), and Comfort in working with others (Comfort)
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were used to determine the strength, direction, and
significance of the relationships. The relationship was
significant and negative in each racial group: (1) White
(r5-0.67, p,0.001; Table 3), (2) African-American
(r5-0.29, p,0.05; Table 4), and (3) Asian (r5-0.65,
p,0.001; Table 5). That is, for each racial group, as
communication apprehension increased, interprofes-
sional socialization decreased. The strongest correlation
was in the White group, but all were medium to large
effects (classifications of effect size based on;
0.105small, 0.305medium, 0.505large).28 The magni-
tude of the correlation coefficients between White and
African-American and African-American and Asian
were different (p,0.05), but there were no differences
between White and Asian ( p.0.05).

DISCUSSION
Results included: (1) African-Americans had lower

CA compared to the other two groups overall and across
all contexts; (2) Overall, African-Americans had higher
IS compared to Asians; (3) by subscale, Asians had lower
Ability and Comfort scores on average compared to Cau-
casians and African-Americans, respectively, and (4) as
CA increased, IS decreased (and vice versa) in each racial
group, and the relationship was significantly weaker in
African-Americans compared to Asians and Caucasians.

African-Americans had lower communication ap-
prehension overall and across all four contexts compared
to Whites and Asians. Lower levels of communica-
tion apprehension among African-Americans may be
attributed to the fact that the sample was obtained
from a university with a large minority population.
For African-American students, campus racial compo-
sition can positively influence socialization and other
psychosocial factors.35 A racially diverse campus with
a larger African-American representation may create

a more comfortable atmosphere with a larger “in-group”
with which to communicate and identify.36 The larger
in-group can foster less communication apprehension
because of nurture-based causes such as positive
reinforcement, modeling, and other environmental
influences.37,38 This also applies to nonverbal com-
munication behaviors (eg, head nods, interruptions,
smiling/laughter) when communicating in same-race
groups.39

Similarly,African-Americans demonstrated a higher
level of interprofessional socialization compared to
Asians. African-Americans have more positive percep-
tions of interprofessional teamwork and education com-
pared to other racial groups.40 Since this study was
conducted on a campus with a large minority population,
there may be a higher sense to teamwork among the
African-American students because there were more
African-American students at the college. Addition-
ally, Asian students have lower scores than American
students on team cohesion scales.41 In a team task
study, Asian students had less team and social cohesive-
ness and performance scores than the American students,
where the majority of the latter (70%) were White.41 In
the current study, interprofessional socialization scores
were lower in Asians compared toWhites mirroring these
results.

By subscale, Asians had lower Ability and Comfort
scores on the ISVS compared to Whites and African-
Americans, respectively. Asian cultures tend to use
high-context communication, which includes communi-
cation styles less direct such as feelings, interpersonal
sensitivity, and using silence.42 European cultures tend
to use low-context communication, which includes
dominant, animated, friendly, open, and attentive com-
munication styles.42 Asians may feel out of place in
a European-American dominated health care setting,

Table 4. Correlations between the Interprofessional Socialization and Valuing Scale (ISVS) and the Personal Report of
Communication Apprehension (PRCA-24) Scale in Blacks/African Americans (N552)

Variable 1 2 3 4 5 6 7 8 9

1. ISVS Ability - 0.82 0.45b 0.92c -0.26 -0.18 -0.18 0.04 -0.16
2. ISVS Value - 0.52c 0.94c -0.29a -0.27 -0.12 -0.07 -0.22
3. ISVS Comfort - 0.70c -0.46b -0.45b -0.42b -0.21 -0.46b

4. ISVS Total - -0.37b -0.32a -0.24 -0.07 -0.29a

5. PRCA Group - 0.80c 0.61c 0.32a 0.80c

6. PRCA Meet - 0.73c 0.56c 0.93c

7. PRCA Inter - 0.42b 0.82c

8. PRCA Public - 0.74c

9. PRCA Total -
ap,0.05, bp,0.01, cp,0.001. PRCA5Personal Report of Communication Apprehension.18 ISVS5Interprofessional Socialization and Valuing
Scale.15 The PRCA-24 has four subscales – Small Group (Group), Meeting (Meet), Public Speaking (Public), and Interpersonal (Inter). The ISVS
has three subscales – Ability to work with others (Ability), Value in working with others (Value), and Comfort in working with others (Comfort)

American Journal of Pharmaceutical Education 2016; 80 (1) Article 8.

5

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

6 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org


and thus have less comfort interacting with teams. These
differences should be taken into account when designing
interprofessional education such as including people from
multiple cultures on a team. One way of incorporating
cultural communication differences in pharmacy curric-
ula is offering more team-based practice and exposure
using standardized patients or other virtual practice envi-
ronments. These structured scenarios can be used in an
interprofessional and multicultural team-practice envi-
ronment, which involves a low-stress, risk-free atmo-
sphere for students to develop their communication
skills and become aware of cultural diversity in interpro-
fessional communication.13,43

The current study also found that as communication
apprehension increases, interprofessional socialization
decreases (and vice versa) in each racial group; however,
the relationship was significantly weaker in African-
Americans compared to Asians and Whites. It would
make sense that less apprehension in communication
would lead to increased comfort and ability in interpro-
fessional teams. There is a potential explanation for the
weaker correlation that was observed in the African-
American students. Since these scales were administered
to the P4 class, they have experienced their advanced
pharmacy practice experiences (APPE) with a White-
dominant health care team.While African-American stu-
dents were completing the study, they may have been
drawing from their experiences on rotation and not on
their groupwork in school with a large African-American
population. This explanation is supported by race com-
munication theory in general. According to Kochman,
Black in-group communications styles, where they are
characteristically at ease and comfortable without feeling
self-conscious, decline in predominatelyWhite-dominated
settings.44 Additionally, Dornyei noted that ethnicity (and
other demographic variables) can impact participation

and interaction when working in an interprofessional
environment.17

As the demographics of the pharmacy student pop-
ulation change over time, implications for pharmacy ed-
ucation and preparing students for the profession need to
be considered. Results from this study can provide useful
information to guide university educators and administra-
tors in understanding how to structure pharmacy curricula
to maintain African-American students’ confidence in
communication skills and comfort level with interprofes-
sional teamwork (ie, and also reduce communication
apprehension in other groups). Our results also highlight
the status of graduating PharmD students’ communica-
tion and collaboration developmental needs. As interpro-
fessional education is expanding across all health
professions schools, racial differences should be taken
into account in the development of the curriculum. For
instance, if group work is assigned, groups may function
differently if minority groups are included. Communica-
tion apprehension was lower in our sample likely because
of the large African-American population, signifying
that, if group work was assigned, there would likely be
more than one African-American in each group, subse-
quently decreasing communication apprehension.

Our study also showed that the PCRA-24 and ISVS
are valid and reliable tools among pharmacy students
within various racial groups. In addition, our results are
similar to older studies done 25 years ago in pharmacy
students suggesting that the PCRA-24 continues to be
a useful tool even after changing student demographics
and culture.45 To our knowledge, this is the second study
to use the ISVS with only pharmacy students. Since there
was a significant correlation between the two scales across
all three groups (albeit, less so with African-Americans),
targeted strategies to decrease communication apprehen-
sionmight enhance students’ abilities to interact on teams

Table 5. Correlations between the Interprofessional Socialization and Valuing Scale (ISVS) and the Personal Report of
Communication Apprehension (PRCA-24) Scale in Asians (N538)

Variable 1 2 3 4 5 6 7 8 9

1. ISVS Ability - 0.8c 0.77c 0.92c -0.49b -0.56c -0.55c -0.26 -0.53b

2. ISVS Value - 0.75c 0.93c -0.57c -0.53b -0.66c -0.43b -0.62c

3. ISVS Comfort - 0.90c -0.59c -0.68c -0.59c -0.48b -0.66c

4. ISVS Total - -0.59c -0.63c -0.66c -0.42b -0.65c

5. PRCA Group - 0.80c 0.74c 0.60c 0.88c

6. PRCA Meet - 0.76c 0.73c 0.93c

7. PRCA Inter - 0.62c 0.89c

8. PRCA Public - 0.83c

9. PRCA Total -
ap,0.05, bp,0.01, cp,0.001. PRCA5Personal Report of Communication Apprehension.18 ISVS5Interprofessional Socialization and Valuing
Scale.15 The PRCA-24 has four subscales – Small Group (Group), Meeting (Meet), Public Speaking (Public), and Interpersonal (Inter). The ISVS
has three subscales – Ability to work with others (Ability), Value in working with others (Value), and Comfort in working with others (Comfort)
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or at least increase their perceived ability, value, or com-
fort in working with others. However, the significant re-
lationship between the two constructs in these populations
is exploratory and correlational, which only implies that
as discomfort in communication increases, interprofes-
sional socialization and valuing decreases (ie, description
of an inverse relationship).

The ACPE Standards discuss culturally diverse en-
vironments and cultural competency in pharmacy educa-
tion.3 Understanding one’s own and others’ cultures is
essential to health care. Our study helps to stress the im-
portance of including this education into pharmacy cur-
ricula. Once there is a strong background in cultural
competence built into interprofessional education, per-
haps these differences among groups could be better nav-
igated. Schools should stress cultural competence early in
the curricula through activities that would increase
knowledge, skills, attitudes, and cultural collaboration
in encounters.46 For example, didactic class work,
group-case scenarios, role playing using standardized pa-
tients, and real patients encountered during APPEs could
all be included, with instructors paying special attention
to ensure a racially/ethnically diverse composition of the
groups involved in these activities.47

This study is not without limitations. It was com-
pleted at a single university with a racially diverse student
population. Our sample had 45.6%minority participants.
The overall percent of minority students in pharmacy
education is 11.9 %.1 Although the population at this
university cannot be extrapolated to the entire US phar-
macy school population, this study was deliberately
designed to includea largeminority population.Depending
on the racial composition of the pharmacy program and
the majority populations, these results may be applicable
to other schools. If an in-group at a particular school is
a minority population then communication within that
group and to the “out-groups” could potentially produce
communication pattern results similar to those found in
this study. Additionally, English as a Second Language
(ESL) data were not collected (but will be collected in
future studies). Interactions among people from different
cultures can cause anxiety, which is labeled intercultural
communication apprehension.48 In addition, students are
more apprehensive about communicating in a second lan-
guage (ie, English).49 However, because of the small en-
rollment of international students at the university in the
current study, the impact of ESL on communication ap-
prehension and interprofessional socialization would be
minimal. This is evidenced in a recent university profile
for 2013-2014,which showed that in the fourth-year phar-
macy class, there were only 10 out of 157 (6.4%) students
classified as nonresident alien.50 Our sample included

fourth-year students only. These students had been work-
ing together in groups for the previous four years and
likely formed friendships and bonds with their class
mates. Additionally, the therapeutics series taken during
the second and third years are assigned groups for team-
based learning. It is likely that because they experienced
workingwith their classmates with different backgrounds
in the past, their ideas of teamwork would be different.
Also, these students were on their APPEs working with
others in the health care field and had seen interprofes-
sional collaboration first hand.

Although a small sample size was used, effect sizes
were all in the medium to large range, which is impor-
tant to note in small sample research. The combination
of obtaining small p values (p,0.05 and p,0.001 in
many instances) and large effect sizes in a small sample
supports the successful detection of a meaningful effect.51

Additionally, although results from smaller sample sizes
should be interpreted in an exploratory manner, statis-
tical analyses are appropriate if the data are screened
and assumptions are tested (eg, normality, indepen-
dence, homogeneity of variances). Using the appropri-
ate test of an assumption that is the most sensitive
depending on the sample size can lead to accurate in-
terpretation of the data,52 especially when it is supple-
mented by other graphical or descriptive information.
Data in the current study were examined for each anal-
ysis to screen for outliers and test assumptions using
multiple methods.

Future studies need to explore racial differences in
pharmacy students that may have an influence on educa-
tional and professional success, such as the impact of com-
munication and socialization of racially/ethnically diverse
groups (eg, group dynamics) on academic achievement,
and the intersection of communication and learning styles
among racial groups. Examining racial differences in phar-
macy students onmore demographically typical university
campuses for comparison should be considered, alongwith
the purposeful data collection from other minority groups
in pharmacy. Future research should also explore how
communication apprehension and interprofessional social-
ization develop across a 4-year PharmD program. Finally,
prospective investigations should develop larger models
(eg, multiple regression, structural equation modeling)
that represent the potential relationship between commu-
nication and interprofessional collaboration comparing
pharmacy student racial groups.

CONCLUSION
In this study, communication apprehension and in-

terprofessional socialization were examined in a racially
diverse sample of 114 fourth-year PharmD students. For
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communication apprehension, African-Americans had
significantly lower scores thanWhite and Asian students,
and Asians had significantly lower scores as compared to
African Americans for interprofessional socialization. A
significant correlation between communication appre-
hension and interprofessional socialization was also dem-
onstrated using the two scales andwas strongest inWhites
and Asian students. The study can provide useful infor-
mation to guide university personnel in understanding
how to maintain different racial groups of pharmacy stu-
dents’ confidence in communication skills and comfort
level with interprofessional collaboration. As this study
is exploratory and correlational, the full implications of
these data are unknown. This study should be replicated in
a larger population with a racial composition that more
closely mirrors the pharmacy student population.
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