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Objective. To assess the effect of communication style, and frequency and severity of medication side-
effects, on pharmacy students’ perception of risk of experiencing side effects.
Methods. One hundred responses from pharmacy students were obtained using an online survey.
Participants were presented with a drug information box containing drug name, drug usage, and one
side-effect associated with the drug. Information on side-effect for each drug was presented in one of
eight experimental conditions, in a 2 (side-effect frequency: low, high), X2 (side-effect severity: mild,
severe) X2 (communication style: verbal, verbal1 natural frequency) factorial design. Risk perception
of experiencing side effects was measured.
Results. Communication style was found to have a significant impact on risk perception depending on
the context of frequency and severity associated with the side effect.
Conclusion. Communication style plays a significant role in formulating risk perceptions of medica-
tion side effects. Training in pharmaceutical counseling should include special emphasis on effective
language use.

Keywords: Risk communication, risk perception, medication side-effects risk, verbal and numeric risk,
pharmacy students

INTRODUCTION
Fear of potential side effects is reported to be the

single greatest deterrent from taking prescription drugs.1

Although information on medication side effects is the
most frequently requested information by patients, it
has detrimental effects on the evaluations of medications
and medication adherence.2 Thus, providing information
about side effects in a manner that leads to correct inter-
pretation of the intended message is of great value. Re-
search indicates that use of semantic or verbal descriptors
(ie, use of expressions like “one may rarely experience” or
“most common side effect”) to express probability of a side
effect has more effect on the estimates of risk and on treat-
ment advice when compared to numeric expressions.3,4

However, there is wide variability in interpretation of ver-
bal expressions and, when patient interpretation differs
from that of health care providers, compliance problems
may arise.5 Verbal descriptions may be considered vague
and difficult to interpret. Numeric descriptors like per-
centages (50% chance) or natural frequencies (4 in 100)

are considered easier to understand by physicians and
patients.6,7 In fact, patients prefer numeric information to
verbal descriptions about frequency of side effects.8

Information about medication side effects is often
provided to patients during counseling sessions with
pharmacists. For effective and accurate patient education
to be provided, pharmacists need knowledge and skills of
patient counseling. Messages communicated to patients
need to be adapted to suit patients’ language skills and
understanding level.9 Foundations of counseling can be
laid during the formal years of pharmacy education. Phar-
macy students are trained in counseling through practical
examinations and real-world experiences behind the
counter. During these formative years, students should
be made aware of intricacies involved in communicating
risks of medication side effects. Self-perceptions and
characteristics of a particular behavior can also have an
influence on the manner in which a message is commu-
nicated to patients. A study by Antworth and colleagues
demonstrated that over or underweight health care pro-
viders were less confident in counseling patients regard-
ing weight and lifestyle modification compared to their
normal weight counterparts.10 Ahmed et al also reported
that lack of knowledge and understanding of a disease and
related concerns is associated with lower confidence in
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counseling competence.11 Such instances may also arise
with respect to confidence in counseling on the risk of
medication side effects. As there are no formal structures
regarding use of language and terms in counseling med-
ication side effect risk, pharmacy students may use
semantics based on their own perceptions. Even though
they may intend to communicate one particular value of
frequency of side effect, it may not be translated correctly
by the receiver (patient), leading to misinterpretation.
Thus, the purpose of a counseling session may not be
adequately served. The use of vague verbal descriptors
is reported among pharmacists,12 further supporting the
need to train pharmacy students appropriately in commu-
nicating medication side effects.

To identify focus areas of training for communicat-
ing risk of medication side effects, we need to under-
stand perceptions of pharmacy students when presented
with commonly used verbal and numeric descriptors.
No study has yet investigated how pharmacy students
perceive these verbal descriptors and whether percep-
tions differ when verbal descriptors are combined with
numbers. Assessing pharmacy students’ perception of
risk of side effects can give insight into their under-
standing of commonly used language in counseling ses-
sions, which may eventually help in future educational
interventions to improve pharmacist-patient communica-
tions. Another important factor thatmay alter perceptions of
risk is the context in which the risk is communicated. In-
terpretation of risk information is influenced by the contex-
tual effects of perceived severity and perceived base rate of
the medication side effect.13 Thus, the current study in-
volved assessing perceptions of risk of experiencing side
effects in scenarios with three interacting factors: (1) com-
munication style (verbal descriptors vs verbal and numeric
descriptors); (2) frequency (probability of occurrence); and
(3) severity of side effect.

METHODS
Participants were recruited through an online sur-

vey administered to University of Houston College of
Pharmacy students using Qualtrics software (Qualtrics,
Provo, UT). Invitations were e-mailed via college list-
serv groups to all pharmacy students. Approval from
University of Houston Committee for the Protection of
Human Subjects was obtained. Participants were pre-
sented with information on four drugs in the form of
a drug information box for each drug. The drug informa-
tion box consisted of drug name (labeled asDrugA,B,C,
or D to avoid any potential bias resulting from previous
knowledge about currently available medications), drug
usage, and one side effect associated with the drug. In-
formation on a side effect for each drug was presented in

one of eight experimental combinations, in a 2 (side
effect frequency: low, high) X2 (side effect severity:
mild, severe) X2 (communication style: verbal, verbal
combined with natural frequency) factorial design. In-
formation from package inserts and an extensive litera-
ture review was used to develop statements about side
effects. Information in the verbal format was provided as
“Drug [X] can [Y] cause [Z]”. Information in the verbal
combined with natural frequency format was provided
as “Drug [X] can [Y] cause [Z]. Out of 100 people taking
Drug [X], [W] will experience [Z].” X represented the
drug name (eg, A-D); Y represented the verbal risk state-
ment (eg, rarely, very likely); Z represented the side
effect associated with the drug (eg, headache); and W
represented the natural frequency of side effect (eg, 4 out
of 100).

The severity and frequency of side effects for the four
drugs were selected as specified in Table 1. To validate
the selected severity of the side effects, participants were
requested to rank each side effect from most to least se-
vere. Side effects ranked “1” were perceived as “severe”
side effects, and those ranked “4” were perceived as
“mild” side effects. Each participant received information
about four medication side effects (one for each drug),
where the descriptions were randomized to either verbal
or the combined communication stylewith either a high or
low frequency and a mild or severe associated severity
with the side effect.An example of a drug information box
is provided in Appendix 1.

Frequency (low vs high), severity (mild vs severe),
and communication style (verbal vs verbal combinedwith
numeric descriptors) for side effects were the primary
independent variables in the model. Perceptions of risk
of experiencing medication side effect (ie, risk percep-
tion) based on information presented in the drug informa-
tion was the primary dependent variable and was
measured using the question: “If you took themedication,
what do you think is your risk of experiencing the side
effect?” A Visual Analog Scale (VAS) ranging from 0 to
100 followed the question for recording responses regard-
ing risk perception. Higher scores on the VAS indicated
higher perceived risk.

Before presenting participants with the drug infor-
mation boxes, a general risk assessment score (labeled as
general risk perception) was obtained. This score mea-
sured an individual’s general perception about risk asso-
ciated with taking anymedications for any conditions and
was captured by asking the question, “How risky do you
believe it is in general to take medications for any condi-
tion?” (VAS ranging from 0 to 100). Finally, demo-
graphic characteristics such as age, gender, ethnicity,
and level of education were measured.

American Journal of Pharmaceutical Education 2016; 80 (8) Article 131.

2

 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


All analyses were conducted using SAS, v9.3
(SAS Institute Inc., Cary, NC). Analysis of covariance
(ANCOVA) was used to assess the effects of communi-
cation style, frequency, and severity on risk perception
while adjusting for general risk perception, age, gender,
education, and race. For ANCOVA, general risk percep-
tion and age were taken as continuous variables whereas
gender, education (classified as “# 2-year college de-
gree” as one category and “$ 4-year college degree” as
a second category) and race (classified as white and non-
white) were included as categorical variables. Sample
size calculated using G*Power v3.1 (Heinrich Heine
Universität Düsseldorf, Germany) at a significance level
of 0.05, power of 0.80, and effect size of 0.25 indicated
that a sample of 100 was adequate for the analyses.
Descriptive statistics were obtained by calculating means
for continuous variables and frequencies for categorical
variables. Mean risk perception scores were obtained
for eight possible combinations of the three factors of
communication style, frequency, and severity. Post hoc
Tukey-Kramer test was conducted for pairwise compari-
sons of mean risk perception scores of all eight combina-
tions. All statistical analysis were performed at an a priori
significance level of 0.05.

RESULTS
One hundred completed surveys were obtained. Par-

ticipants’ age ranged from 20 to 39 with a mean of 25
(SD53). Seventy-three percent of participants were fe-
male students. Most participants were either white (53%)
or Asian (38%), with a small number of Hispanics (4%)
and African Americans (1%). With respect to education
level, about 26% had some college degree, 62% had
a bachelor’s degree, and 12% had a master’s or higher
level degree. The general risk perception ranged from 0 to
85with an average of 41 (18).When asked to rank the side
effects in the order of their severity from 1 to 4 (15mild,
45severe), participants correctly identified stomach
bleeding (mean rank53.2) and loss of immune function
(mean rank53.7) as severe side effects. Headache (mean
rank51.6) and flushing of the face (mean rank51.4) were
correctly ranked asmild side effects. This indicated that the
simulations used for severity of side effects were valid.

Means were obtained for the eight combinations
of communication style, frequency, and severity of side

effects (Table 2). Overall low frequency side effects (1 to 4)
had lower risk perception scores (range: 12 to 13) compared
to high frequency side effects (5 to 8) (range: 57 to 82).
Further, ANCOVA was used to test independent and in-
teraction effects of these means on risk perception.

A 2 X 2 X 2 factorial ANCOVA (Table 3) was
performed to test the effects of communication style, fre-
quency, and severity on risk perception while controlling
for general risk perception, age, race, gender, and edu-
cation level (each of the 100 participants provided re-
sponses for four drug information boxes yielding a total
N of 400). Frequency (F51260, p,0.0001), severity
(F519, p,0.0001) and communication style (F55.67,
p50.02 had significant main effects on risk perception
(Table 3). Among all the covariates, only general risk
perception about medication side effects was found to
be significantly associated with the risk perception of side
effects specific to the information provided (F515,
p50.0002). 2- and 3-way interaction effects between
communication style, frequency, and severity were also
significant.

To better understand the interaction effect and com-
bined effects, we conducted post hoc Tukey-Kramer test
for pairwise comparisons between the means of different
combinations of the three factors (Table 2). To make in-
terpretation easier, we looked at simple 2-way interaction
of frequency and severity by communication style as pro-
vided in Figure 1. Further post hoc comparison results can
be seen in Figure 2.

Figure 1 (A and B) shoes that low frequency side
effects were associated with lower risk perception scores
and high frequency side effects were associated with
higher scores. At the same time, difference in risk percep-
tion scores between verbal and combined communication
style were dependent on the severity of side effects. In
the case of mild side effects (Figure 1A), verbal and
combined communication styles had significantly differ-
ent risk perception scores when the frequency of side
effects was high [mean difference between verbal and
combined525; CI (14, 36); p,0.0001]. On the other
hand, among severe side effects (Figure 1B), verbal and
combined communication styles had different risk per-
ception scores when the frequency of side effects was
low [mean difference between verbal and combined57;

Table 1. Drugs Side Effects, Frequencies, and Severities Used for Drug Information Box

Drug Side effect (Severity) Natural Frequency (Out of 100) Severity Verbal Descriptions

A Stomach bleeding 2 Severe Rarely
B Facial flushing 5 Mild Rarely
C Loss of immune function 85 Severe Very likely
D Headache 88 Mild Very likely
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CI (-3, 18); p50.40]. Therefore, one can conclude that the
interaction effect was mainly a result of the complexity of
understanding the severity factor.

Figure 1 (A and B) also suggest that the slopes
of lines for combined communication style are steeper
compared to those for verbal communication style.
This indicates that differentiation among low and
high frequency side effects was better when combined
communication style was used instead of verbal commu-
nication style. When verbal communication style was
used, the difference in risk perception scores between
low and high frequency side effects was 43 [CI (33, 54);
p,0.0001] for mild side effects and 62 [CI (52, 73);
p,0.0001] for severe side effects. On the other hand,
when combined communication style was used, the dif-
ference in risk perception scores between low and high
frequency side effects was 70 [CI (59, 80); p,0.0001] for
mild side effects and 69 [CI (59, 80); p,0.0001] for
severe side effects.

DISCUSSION
Findings from the study indicated that communica-

tion style, frequency, and severity had significant impact

on risk perception of side effects among pharmacy stu-
dents. Overall, high frequency side effects had higher risk
perception scores compared to low frequency side effects,
and severe side effects had higher risk perception scores
compared tomild side effects, as anticipated. However, the
impact of communication style on risk perception varied
depending on the levels of frequency and severity. When
low frequency1mild severity or high frequency1 severe
severity were evaluated, risk perceptions were not greatly
affected by change in the communication style used. This
may be because arriving at an interpretation for these two
combinations was not as difficult because of the extreme
nature of both contexts. However, in the case of low
frequency 1 severe severity or high frequency 1 mild
severity, interpretation of risk may require additional cues
(ie, communication style) because of the complexnature of
the context. Although a low frequency side effect may be
perceived as less risky, the severe nature of the same side
effect may make interpretation of risk difficult. In such
instances, presenting the exact numeric information (as
in combined communication style)may help to understand
the underlying risk, as demonstrated in our study. Provid-
ing information in a combined communication style helped

Table 2. Mean Risk Perception Scores for Communication Style, Frequency, and Severity of Side Effects

# Communication Style Frequency Severity Risk Perception Mean (SD) Range

1 Verbal Low Mild 13 (14) 0-67
2 Combined Low Mild 12 (15) 2-69
3 Verbal Low Severe 19 (16) 0-73
4 Combined Low Severe 12 (15) 1-60
5 Verbal High Mild 57 (29) 0-97
6 Combined High Mild 82 (16) 6-100
7 Verbal High Severe 81 (16) 30-100
8 Combined High Severe 81 (15) 10-100

Table 3. Analysis of Covariance for the Effect of Frequency, Severity, and Communication Style on Risk Perception of
Experiencing Side Effectsa

Variable DF Sum of Squares Mean Square F value p value

Frequency (F) 1 371918 371 918 1260 ,.0001
Severity (S) 1 5494 5494 19 ,.0001
Communication style (C) 1 1673 1673 6 0.018
F x S 1 2161 2161 7 0.007
F x C 1 8281 8281 28 ,.0001
S x C 1 5585 5585 19 ,.0001
F x S x C 1 2243 2243 8 0.006
General risk perception 1 4304 4304 15 0.0002
Modelb 12 409083 34 090 115 ,.0001
Error 387 114232 295
Corrected totalc 399 523315
aOnly effects significant at p,0.05 are presented
bThe model was controlled for age, gender, race, and education level (not shown in the table due to nonsignificant effects)
cEach of the 100 participants evaluated four drug labels providing total responses (N) of 400
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to differentiate between low and high frequency side ef-
fects. Communication style aided in understanding of the
underlying context of the side effect.

The study findings shed light on to the importance of
communication style and context in relaying information
about medication side effects. The surveyed pharmacy
students, who could be viewed as future pharmacists or
consumers of medications themselves, exhibited varia-
tions in their interpretations of risk with variations in
the context. Previous studies pointed out such variability,
misinterpretation, and overestimation of risk with com-
monly used descriptors of medication side effects.14-20

These studies presented the challenges in communicating

side effect risk. Thus, special attention should be paid to
train pharmacy students in using language that is suffi-
ciently flexible and considers different perspectives and
changing contexts. Developing an evidence-based term
list for communicating risk of medication side effects can
help standardize the communication process and increase
familiarityamongpharmacystudents andpatientpopulations.
This may, in turn, help to improve understanding and reduce
noncompliance issues associated with fear of side effects.

The study should be viewed in light of its limitations.
The study used a limited set of drug indications and their
side effects. Reproducing the study with a broader cover-
age of indications and side effects may provide a better
understanding of contextual influence on risk perception.
The verbal descriptors used for the side effects were also
limited. Future studies using a wide range of commonly
used verbal descriptors may be needed. The study did not
identify subjects by year in pharmacy school, so risk per-
ceptionwith respect to number of years spent in pharmacy
educationmay differ. To reduce these biases,we used past
education and general risk perception to control the effect.
Finally, the study was conducted among pharmacy stu-
dents from one pharmacy school and cannot be general-
ized to other pharmacy students at different institutions.
Future studies may consider these factors and conduct
research to evaluate the effect of years in pharmacy school,
institutional curriculum, learning strategies, as well as type
of verbal descriptors on risk perception communication.

CONCLUSION
Interpretations of perception of risk of experiencing

side effects were influenced by communication style
and contextual background among pharmacy students.

Figure 1. Interaction Effect of Communication Style and
Frequency on Risk Perception Severity.

Figure 2. Comparison of Mean Risk Perception Scores across
Combinations of Communication Style (verbal/combined),
Frequency (low/high) and Severity (mild/severe).
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Education and training in pharmaceutical counseling
should emphasize use of effective, easily understood lan-
guage and terms that help in accurate estimation and com-
munication of risk to patients.
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Appendix 1. Sample Drug Information Boxes for Drug A

Verbal Communication Style Combined Communication Style

Drug A Drug A

What is this drug for? What is this drug for?
Drug A is used to prevent stroke after certain

surgical procedures.
Drug A is used to prevent stroke after certain surgical procedures.

What are some side effects of this drug? What are some side effects of this drug?
Drug A can rarely cause stomach bleeding. Drug A can rarely cause stomach bleeding. Out of 100 people taking

Drug A for one year, 2 will experience stomach bleeding.
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