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Objective. To compare pharmacy students’ perceptions with patients’ reasons for medication non-
adherence.
Methods. Pharmacy students completing an experiential rotation recruited patients exhibiting medi-
cation non-adherence from community pharmacies and asked them to respond to statements about
reasons for their medication non-adherence. Patient responses were ranked in order of prevalence and
compared to self-reported student perceptions on reasons for non-adherence.
Results. There was a significant difference between patients’ and students’ rankings of reasons for
medication non-adherence. Significant factors for patients included medications that interfere with
lifestyle, sexual health and drinking alcohol; whereas, students believed that cognitive-related issues
were patients’ primary reasons for non-adherence to their medications.
Conclusion. Educational opportunities to reflect on and discuss differing perspectives should be pro-
vided in the pharmacy curriculum to better equip students to address medication adherence issues and
improve patient care.
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INTRODUCTION
Medication adherence is defined as the extent to

which a patient acts in accordance with a prescribed med-
ication regimen.1-3 Medication non-adherence occurs
when a patient intentionally or unintentionally does not fol-
low prescribed medication regimens.4 Studies concur that
about 50% of patients never obtain, obtain but do not use,
start and stop prescribedmedications, or take them inappro-
priately.4-9 The problem is most striking in patients with
chronic conditions; some reports say that the non-adherence
rate is close to 70%.1,3,7,10-12 Medication non-adherence
contributes to increased health care utilization and costs,
poor health outcomes, decreased quality of life, and wors-
ening of disease or death.1,13-16

A systematic literature search was performed in
Medline, PubMed, CINAHL, Cochrane, International
Pharmaceutical Abstracts and Google Scholar for the
years 2000 to 2016 to identify published literature on
student education related to medication adherence. The
review revealed that medication adherence concepts are
commonly taught in didactic pharmacy curricula, but

there is minimal evidence that schools provide active-
learning opportunities whereby students experience the
actual difficulties of adhering to prescribed therapy and
then reflect on the experience.17 Some schools incorpo-
rate role-play simulations where students take placebo
medications to experience the difficulty of adhering to
therapy and to enhance empathy toward patients taking
multiple medications.18-20 Volino described activities
where students were placed into randomized groups to
demonstrate improved adherence following counseling
interventions.21 The authors of this study did not find
any article describing educational activities whereby
students explore their perceptions on reasons for non-
adherence and contrast them with the views of patients.
The objective of this research was to explore differences
between student perceptions and those of the patients
they serve, to determine how much emphasis this topic
should have in pharmacy education. The authors hypoth-
esized that significant differences exist between groups,
and believe exposure of this discordance will provide a
new avenue for medication adherence education. A model
of a proposed mechanism to improve patient health out-
comes through inclusion of this research in education and
training is provided in Table 1.
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METHODS
During their first year of the professional pharmacy

program at Purdue University College of Pharmacy, stu-
dent interns workwith patients in a campus-based commu-
nity pharmacy and learnmedication adherence concepts in
the Introductory Pharmacy Practice Experience (IPPE)
program. These activities provide a foundation for more
advanced medication adherence assignments taken during
the second year of the IPPE program.

To develop the second year assignments, the instruc-
tor first reviewed several validated medication adherence
scales.These included theBriefMedicationQuestionnaire,
theMedication Adherence Questionnaire, Medication Ad-
herence Rating Scale, Self-efficacy for Appropriate Med-
icationUse Scale, ASK-20, and theHill-Bone Compliance
Scale.22-27 Some scales measured general non-adherence
and some were developed for use in specific disease states.
From these scales, the instructor developed a list of 16
factors commonly believed to contribute toward medi-
cation non-adherence. These factors were used to prepare
statements to which a patient could respond with their
level of agreement. The list of factors was not intended
to be all-inclusive, but to represent the most common rea-
sons for medication non-adherence found in health care
literature. The statements were reviewed by two commu-
nity pharmacy preceptors, two students on the Purdue Ex-
periential LearningAdvisoryCouncil, and facultymember
who had previously published on the topic of medication
adherence. Their feedback was incorporated into the final
statements. The statements were used in two IPPE medi-
cation adherence assignments – a patient interview and a

self-reflective student assignment. Both patient and student
data were extracted from these assignments for compara-
tive purposes.

Second professional year (P2) IPPE students were
provided with a workbook of assignments to complete
at their own pace over a 4-week community pharmacy
rotation. For the patient interview assignment, students
recruited and interviewed a patient exhibiting medication
non-adherence in order to identify factors that contributed
to their non-adherence. Medication non-adherence was
determined through analysis of multiple medication pro-
files at the student’s assigned community pharmacy prac-
tice site. Studentswere instructed to identify a patientwho
refilled at least one medication excessively early or late
(subjective) at least half of the time in the past 6months of
use. Additional criteria for patient inclusion were age
$18, ability to understand and speak English, never pre-
viously interviewed by a student about their medications,
taking at least three prescribed chronic-use medications
and exhibiting medication non-adherence with at least
one or more of these medications. Preceptors assisted
students in the final determination of a candidate for the
assignment. Students contacted patients by telephone or
in person at the pharmacy to request a live interview.
Seven out of 310 students reported the need to contact
more than one patient for an interview. The patient in-
terviews were conducted at a location convenient to both
the patient and the student, which was most often the
pharmacy or a coffee shop. As part of the interview, stu-
dents asked their patients to indicate their level of agree-
ment (15strongly disagree, 55strongly agree) with the

Table 1. 7-Step Model for Improving Medication Adherence

Step 1. Examine existing research on factors that lead to medication non-adherence.
Are health care student perspectives on reasons for medication non-adherence different from those of the
patients they serve?

Step 2. Discuss findings in health care education.
Does the curriculum include content on how differing perspectives can affect provision of patient care?

Step 3. Engage students in simulations and reflection for deeper understanding.
Does the curriculum employ teaching pedagogies that promote deep understanding, empathy, and enhance students’
motivation to assist patients in adhering to therapy?

Step 4. Enhance students’ professional competence.
Does the experiential learning program solidify professional competence through opportunities to communicate with
patients about factors affecting adherence?

Step 5. Build trust and mutual alliance with patients.
Does the curriculum include opportunities for students to establish a trusting relationship with a patient?

Step 6. Identify reasons for non-adherence and provide tools for improvement.
Does the curriculum include opportunities for students to elucidate reason(s) for a patient’s non-adherence and
suggest methods/tools for improvement?

Step 7. Meet patient health care goals.
Does the curriculum provide opportunities to teach students how to measure success, eg, reduction of health care
utilization, costs, medication side effects, disease, and/or enhanced quality of life?
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16 statements about medication non-adherence. Two
years of students (2010-2012) recorded their patients’ re-
sponses into an electronic course management system,
devoid of any patient identifiers.

In 2013, the instructor removed the patient rankings
portion of the interview assignment to decrease the length
of the interview and allow students time to apply motiva-
tional interviewing techniques learned in class. Instead, as
part of a self-reflection assignment, P2 students were
asked to rank the same 16 reasons for non-adherence in
order of significance, based on general perceptions from
working with patients in a community pharmacy. A rank-
ing of 1 indicated what they believed to be the most im-
portant reason for medication non-adherence among
patients, and a ranking of 16 indicated the least significant
factor in medication non-adherence (Table 2).

Following receipt of an exemption from the Purdue
University Institutional ReviewBoard, inferential and de-
scriptive statistics were performed on the data from both
assignments using Microsoft Excel Version 2013 (Red-
mond, WA). The researchers first analyzed the two years
of data from the patient interview assignment (2010-
2011, n5152 and 2011-2012, n5158). A mean and stan-
dard deviation were calculated from the patients’ ratings
for each of the 16 statements, which were then ordered
from highest mean score to lowest mean score in order to
provide a ranked list. The results for each year of data
were analyzed separately, and in aggregate.

The student self-reflection assignment resulted in an
additional two years of student data (2013-2014, n5136
and 2014-2015, n5150). A mean ranking was determined
for each factor for each year and in aggregate. The factors
wereordered fromsmallestmean score (highest ranking) to
largest mean score (lowest ranking) to determine the over-
all student ranking of the factors and allow for comparison
with the 2010-2012 patient interview data (Table 3).

The authors used a dependent t-test, which compares
the means of two related groups (students and patients
were related by each factor) to detect statistical differ-
ences at a significance level of p,.05 between the group
means. This allows for comparison of the average patient
ranking to the average student ranking. The dependent

t-tests were based on “difference scores.” Specifically,
if the same reason was provided at the same rank order
by patients and students, it was equivalent to a gain score
of zero. If the factor was ranked differently, the difference
score was equivalent to the number of ranks they were
apart. The differences were summed and divided by 16
(the number of factors) which resulted in an average dif-
ference score. This number was divided by the SD of the
difference scores to calculate the t-statistic and corre-
sponding p-value with df515 to determine if there was
a true difference between patient rankings and student
rankings.

Next, the 16 factors were grouped into three gen-
eral categories for further analysis, including those affect-
ing lifestyle, understanding/cognitive-related factors and
logistical/physical issues (Table 4).

Lastly, the authors performed correlations at a sig-
nificance level of .05, between the two years of patient
data and the two years of student data to determine the
consistency of rankings between years. Figure 1 shows a
comparison of mean rankings for the two patient groups
and Figure 2 shows the mean rankings of the two student
groups.

RESULTS
Second professional year IPPE students completed

310 patient interviews on medication non-adherence
over the years 2010-2011 (n5152) and 2011-2012
(n5158), as well as 286 self-reflections over the years
2013-2014 (n5136) and 2014-2015 (n5150). All stu-
dents completed the assignment for their respective P2
IPPE curricula.

Table 3 shows the comparison of patient and student
rankings from the two assignments. The researchers
found a significant difference between patients’ and stu-
dents’ rankings of medication non-adherence factors
(4.38, 3.42), t (15) 5 5.11, p,.001, d51.27. There was
a very strong correlation between the two patient groups’
rankings between the two years (r5.99). Likewise, there
was a very high correlation between the two years of
students’ rankings, with both student groups ranking the
top 6/16 factors in the same order (r5.99).

Table 2. Second Professional Year IPPE Assignment Descriptions

Patient Interview Responses Self-Reflective Student Perceptions

Data collected from 2010 to 2012 Data collected from 2013 to 2015
Students interviewed a patient exhibiting non-adherence and

recorded the patient’s level of agreement with 16
statements regarding factors that lead to medication
non-adherence, using a scale of 15strongly disagree
to 55strongly agree.

Students ranked 16 statements based on their general
perceptions of why patients are often non-adherent to their
prescribed therapy, with 15the most common reason that
patients do not adhere to therapy and 165the least common
reason.
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Both patients and studentswere in agreement regard-
ing the top three reasons for non-adherence, although
their ranked order differed. These reasons included taking

too many medications, cost, and failure to remember.
Patients indicated the number one reason for non-adherence
is too many medications, whereas students believed
that the primary issue was forgetfulness. After the top
three factors, there was significant discord between pa-
tients’ reasons and students’ perceptions on reasons for
non-adherence.

The data revealed that issues affecting a patient’s
lifestyle, such as medication costs, sexual health and
drinking alcohol were ranked higher in importance for
patients, compared to student perceptions that cognitive-
related issues such as confusion, dosing complexity and
lack of understanding were often primary problems.
Logistical/physical issues such as difficulty reading la-
bels and transportation were ranked in the lower half for
both groups (Table 3).

DISCUSSION
Our literature review on medication adherence

revealed studies of various sample sizes, designs, and lim-
itations. Many focused on specific disease states. Study
results on the primary factors contributing to medication
non-adherence were sometimes contradictory.28 This re-
search focused on single contributors commonly discussed
in health care literature, but others are described as well.
These include, but are not limited to age, health literacy,
healthbeliefs, traditions, social support, thepatient’s disease
state(s), and specific types of medication(s) used.3,29,30,31

For example, Mert reported that the adherence rates of

Table 3. Medication Non-Adherence Factors in Ranked Order
of Significance for Patients and Students

Rankinga
Patients’ Reasons

(N=310)

Students’
Perspectives
(N=286)

1 Too many Forget
2 Too expensive Too expensive
3 Forget Too many
4 Drink alcohol Schedule compslex
5 Interferes with lifestyle Don’t understand

importance
6 Difficult to swallow Dosing confusing
7 Don’t understand

purpose
Interferes with lifestyle

8 Difficult to open Don’t understand
purpose

9 Schedule complex Instructions difficult
10 Interferes with sex No transport
11 Dosing confusing Physical condition
12 Difficult to read Difficult to read
13 Physical condition Difficult to swallow
14 No transport Difficult to open
15 Instructions difficult Drink alcohol
16 Don’t understand

importance
Interferes with sex

a15most significant factor and 165least significant factor

Table 4. Statements Provided to Patients (Containing Factors) by Category

Lifestyle
Taking medications interferes with my lifestyle.
My medications are too expensive.
If I drink alcohol, I don’t take my medication dose.
Medications interfere with my sexual health.
I take too many medications.

Understanding/Cognitive-related
I don’t understand the importance of my medication.
I forget to take my medication(s).
The instructions on my pill bottles are difficult to understand.
My medication dosing schedule is too complex.
I don’t understand the purpose of my medication.
My medication dosing schedule is confusing.

Logistical/Physical Issues
I have difficulty getting to the pharmacy (no transportation).
It is difficult to swallow my pills.
My physical condition makes taking medications difficult.
It is difficult for me to open my pill bottles.
It is difficult for me to read the directions on my pill bottles.
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patient populations with psychiatric issues were most influ-
enced by “failure to accept the disease,” “cycles of feeling
better and thinking there was no longer a need for the

medication,” and “medication side effects.”30 Walsh re-
ported that adherence in patients with HIV was most influ-
enced by “not having the medication with them,” “feeling

Figure 1. Comparison of Average Ratings from Two Patient Groups.

Figure 2. Comparison of Average Rankings from Two Student Groups.

American Journal of Pharmaceutical Education 2018; 82 (9) Article 6444.

1107

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

8 
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


too ill to take themedication,” or “forgetting the correct time
to take themedication.”31SvenssonandMcHorney reported
that “general dislike ofmedications” and “side effects”were
primary reasons for non-adherence to hypertension and di-
abetesmedications,while believing their “conditionwasnot
life threatening” was more likely to be an issue in patients
with osteoporosis.5,9 In fact, studies demonstrate that rea-
sons for non-adherence are somewhat predictable based on
disease state and therapy. Proactively discussing predictable
factorswith patients is critical to individualized patient care.

Two related concepts affecting medication adher-
ence include effective health care provider communica-
tion, and a genuine relationship between the patient and
provider.

The literature describes the importance of appropri-
ate communication in adherence; and howwithout it, mis-
understanding and misuse of medication often occur.32,33

Pharmacists often assume that physicians explain the im-
portance of the medications they prescribe, and assume
that physicians routinely inquire about their patients’
problems with therapies. This is often not the case.32

Health care education should emphasize the importance
of physicians proactively facilitating discussions with
their patients to prevent non-adherence issues before they
occur.5

Communication is not the only factor that affects
adherence. Many patients find it difficult and/or embar-
rassingwhen asked to discuss reasons formissing doses or
other inappropriate drug use. These difficulties are less-
ened when the patient has a supportive, trusting relation-
ship with their health care provider.31 Thompson
described how having an empathetic, respectful provider
who is a good listener improves patients’ adherence to
therapy.33

A patient’s individual characteristics, health beliefs,
situational factors, disease states and therapies, as well as
a provider’s relationship with their patient and communi-
cation skills are all predictors of medication adherence.
While this evidence is strong, there is little evidence that
explores whether discordance exists between health care
providers’ beliefs regarding reasons for medication non-
adherence and the problems that patients actually experi-
ence when taking medications.

Results from our study indicated that both patients
and students were in agreement regarding the top three
reasons formedication non-adherence – lending credence
to student perceptions on these factors. However, when
the 16 factors were grouped into categories, the data
revealed that students were more likely to believe that
cognitive-related issues such as confusion, complexity,
and lack of general understanding about theirmedications
were of high significance in their patients’ ability to adhere

to a prescribed regimen. This was in contrast to what pa-
tients self-reported, which focused on factors related to
lifestyle, including the high cost of medications, inability
to drink alcohol with medication, and the negative impact
medications have on their sexual health.

The very strong correlations between the two years
of patient data, and between the two years of student data,
demonstrated reliability of patient experiences, as well as
student perceptions over time. Two independent groups
of patients reported similar adherence issues with consis-
tency in both years. Therefore, health care providers
should facilitate discussions with their patients on these
common concerns to assist in curtailing non-adherence.
Likewise, pharmacy education should include discus-
sions with students on common misconceptions high-
lighted in this research, and potential reasons for the
discordance, such as generational differences, stereotyp-
ing, and assumptions. Hincapie described the opportuni-
ties that exist for health care professionals to “raise
awareness about medication adherence.”4 Understanding
our own perceptions and biases, and the influential factors
contributing to non-adherence provides a foundation for
purposeful educational instruction. Didactic curricula,
laboratory simulations, and experiential education are
all viable avenues to ensure that training translates into
clinical expertise.

This study has limitations. When reviewing relevant
literature in preparation for this student assignment, the
instructor noted that each article presented its own set
of limitations, making it difficult to assess the strength
of evidence for specific predictors of medication non-
adherence. Therefore, many common factors are likely
to be missing from the list. Additionally, the data used
in this study was derived from a student assignment
designed for student learning – not for research purposes.
The data collected from the interview assignment with
patients differed from the student perceptions data in that
they were collected through use of different scales (rat-
ings and rankings). Therefore, the rating scale data was
converted to rankings for comparison. Also, the patient
and student data were derived from different years in the
curriculum, which prohibited the researchers from com-
paring the perceptions of a particular student with his/her
individual patient.

Additional research would enhance the information
gained through this study. Examples include: collecting
student perceptions both before and after working with
patients who exhibit medication non-adherence, asking
students to reflect on their rationale following their rank-
ings of reasons for non-adherence and qualitatively ana-
lyzing their thought processes, and evaluating students’
effectiveness with motivating patients to take their
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medications. Additionally, providing students opportuni-
ties toworkwithmultiple non-adherent patients over time
coupled with guided discussions throughout their experi-
enceswould help prevent students fromgeneralizing their
perceptions based on one patient’s situation.

CONCLUSION
This research study identified discordance between

patient and student perspectives regarding some common
factors leading to medication non-adherence. Without
recognizing that perceptions may differ, health care pro-
viders may not be able to discern and address the true
reasons for their patients’ non-adherence to therapy. Inclu-
sion of this information in health care curricula provides
opportunities for deeper student learning, enhanced em-
pathy for patients, and increased motivation to improve
patient health.18,34-37 This, in turn, improves professional
competence, enhances communication skills, and builds pa-
tients’ trust. These are essential elements in explaining the
reason(s) for non-adherence to prescribed therapy and indi-
vidualizing an approach or tool to improve adherence.33,38-42

The authors presented a model that demonstrates how inclu-
sion of these research findings within pharmacy education
could lead to improved patient outcomes. The model also
provides examples of educational opportunities for inclusion
in a pharmacy curriculum. This new knowledge can be ap-
plied to medication adherence curricula at other pharmacy
colleges, and in other health care disciplines.
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