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Objective. To evaluate the efficacy of case-based learning to teach pharmacy students health literacy
concepts and skills in managing patients with limited health literacy.
Design. A health literacy patient case was developed and incorporated into a case-based learning
laboratory. The case involved a patient with limited health literacy and required students to evaluate
and formulate a care plan.
Assessment. A comparison of pretest and posttest scores demonstrated that students gained health
literacy knowledge and skills through completion of the patient case. Students believed that the case-
based exercise was successful in meeting specific learning objectives for the course.
Conclusions. Addition of a case-based learning was effective in teaching pharmacy students health
literacy concepts and skills.
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INTRODUCTION
The Institute of Medicine defines health literacy as,

“The degree to which individuals have the capacity to
obtain, process, and understand basic health information
and services needed to make appropriate health deci-
sions.”1 Adequate health literacy requires the ability to
read, understand, and apply health information in order to
make health-care related decisions.

The first national assessment of health literacy in the
United States was conducted by the 2003 National As-
sessment of Literacy (NAAL). The 2003 NAAL health
literacy report estimated that more than one-third of pa-
tients have basic or below basic health literacy skills.2

Low health literacy is associated with a higher risk for
hospitalization and use of emergency services.3

Despite the negative impact of poor health literacy,
physicians continue to overestimate their patients’ liter-
acy levels, while pharmacists rarely address health liter-
acy issues with their patients.4,5 Health care providers
play an essential role in communicating health-related
information; thus, receiving adequate health literacy
training and education is essential to improving patient
care. Pharmacists can play a distinctive role in overcom-
ing health literacy barriers by identifying patients with
poor health literacy and improving patient medication

adherence and outcomes through more effective medica-
tion education.

In efforts to address poor health literacy, the Institute
of Medicine advocates the need to incorporate health lit-
eracy education into the curricula and competencies of
professional schools.1 The Accreditation Council for
Pharmacy Education (ACPE) has supported this by re-
quiring pharmacy colleges and schools to include health
literacy in their curriculum.6 Little published data exist
regarding formal health literacy education as part of the
curricula in pharmacy education. While some published
evidence demonstrates the use of different active-learning
strategies, only 1 study reported the use of a patient case to
enhance health literacy knowledge.7-9 Case-based learn-
ing is commonly used in health professional education.
Although it appears to be an effective educational tool,
most claims for the efficacy of case-based learning relies
on subjective student feedback. Strong objective evi-
dence is lacking.10-16

At the Feik School of Pharmacy, Applied Pharmacy
Care is a series of 6 courses that focuses on the application
of pharmaceutical care principles, pharmaceutical knowl-
edge, and professional techniques to solve patient- and
medication-related issues.17 Health literacy had been
taught in only 1 course, Applied Pharmacy Care II, to
first-year (P1) pharmacy students. The health literacy
module involved a 1-hour lecture and a 3-hour laboratory.
To increase and enhance health literacy education in the
curriculum and to assess case-based learning as a learning
tool for health literacy, investigators decided to incorporate
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health literacy education into the Applied Pharmacy Care
V course. The objective of this study was to evaluate the
efficacy of case-based learning in teaching basic health
literacy concepts and pharmacist skills in managing
patients with limited health literacy. This study assessed
case-based learning as an education tool for health liter-
acy education.

DESIGN
In Applied Pharmacy Care V, third-year (P3) phar-

macy students used therapeutics knowledge and evidence-
basedmedicine to develop anddesign care plans for patient
cases. Each student was assigned to 1 of 3 weekly 3-hour
laboratory classes, with approximately 32 to 33 students
in each class. Class sessions took place in a large room
equipped with wireless Internet access.

This laboratory course covered 12 patient cases, and
students worked in assigned groups of 4 or 5 to review
disease state and drug information, assess patient cases,
and develop care plans. One case was assigned each week
and generally covered a specific disease state. One day
prior to each patient case, students were assigned reading
materials and assignments to prepare for the case. During
the weekly laboratory session, students were allotted 2
hours to assess the case and design specific care plans.
In addition to assigned readings, computer laptops, and
computer Internet access, students could use textbooks
and other references to assist with case exercises. Each
group was required to develop 1 formal SOAP note to
submit for grading. Each SOAP note had to be typed
and submitted to instructors electronically. At the end of
each session, the laboratory facilitator led a discussion
with the students of the patient cases and care plans.

The instructional design of this course was learner
focused and relied significantly on group interaction. Stu-
dents could share ideas and opinions, as well as discuss
any pertinent issues or important concepts. This method
of learning encouraged a teamwork approach and allowed
students to develop essential skills for collaborative pa-
tient care. The instructor primarily served as the facilitator
and each laboratory class had a different facilitator, thus,
requiring a total of 3 facilitators aweek. Postgraduate year
1 pharmacy residents from local programs functioned as
the facilitator for a majority of the laboratory sessions.
The 2 faculty members who coordinated the course were
responsible for grading the SOAP notes and facilitating
a limited number of laboratories.

To incorporate health literacy education concepts, 1
of the 12 planned patient cases involved a patient with
poor health literacy (Appendix 1). Assigned reading ma-
terials included, “Quick Guide to Health Literacy,”
“Health Literacy and Patient Safety: Help Patients Un-

derstand,” and “Chapter Three: Health Literacy andMed-
ication Use.”18-20 Students also were given case-guided
questions during the laboratory (Appendix 1). The case-
guided questions directed students to focus on major
health literacy concepts and expected learning objectives.
The learning objectives of this patient case exercise were
(1) to define and review basic health literacy concepts, (2)
to identify risk factors for limited health literacy, (3) to
recognize common signs of patients with limited health
literacy, (4) to review the impact of limited health literacy
on patient health status andmedication adherence, and (5)
to learn and design different strategies to overcome lim-
ited health literacy. Upon completion of this exercise,
students should be able to apply basic health literacy con-
cepts and skills to practice.

The health literacy case-based exercise engaged both
the lower levels of learning within Bloom’s taxonomy
(knowledge and comprehension) and the higher levels
(application and synthesis). This study was approved by
theUniversity of the IncarnateWord Institutional Review
Board. Informed consent was obtained from each student
who participated in the study.

EVALUATION AND ASSESSMENT
To assess student achievement of the defined learn-

ing objectives, faculty course coordinators developed a
10-item test consisting of 5multiple-choice questions and
5 true/false questions (Appendix 2). Questions 1, 5, 7, and
8 were designed to evaluate student knowledge on basic
health literacy concepts. Questions 2, 3, and 4 evaluated
students’ abilities to identify risk factors for limited health
literacy and assessed abilities to recognize common signs
of patients with limited health literacy. Questions 6 and 9
assessed student knowledge on the impact of limited
health literacy on patient health status and medication
adherence, while question 10 assessed knowledge on
strategies to address limited health literacy. Each question
was worth 1 point for a total value of 10 points for the test.
No partial credit was given for any question. To measure
baseline knowledge and skills, the test was initially given
as a pretest at the beginning of the course in week 1.
Students were not given answers to the questions after
completion of the pretest. To objectively measure student
learning as gained knowledge and skills, the test was
again administered as a posttest. The posttest was given
during laboratory class in week 8, immediately after stu-
dents completed the health literacy case exercise and class
discussion. All pretests, posttests, and student evaluations
were completed anonymously.

A two-sample t test of unequal variances was used
for statistical analysis. Ninety-seven students were en-
rolled in the course and all 97 completed both the pretest
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and posttest. The mean average score for the pretest was
6.9±1.5, and the mean average score for the posttest was
9.4±0.8. The increase in test score was significant (p<
0.001).

When reviewing student performance on individual
questions, the percent of students correctly answering the
question was highest for questions 1, 4, 5, 8, and 10. The
percent of students correctly answering the question was
lowest for questions 2, 3, 6, 7, and 9. In comparing pretest
and posttest student performance on individual questions,
student performance most improved on questions 2, 3, 6,
7, and 9, too (Table 1).

Additionally, SOAP notes from each group were
submitted for grading and used to assess overall applica-
tion of materials. SOAP notes were graded based on a ru-
bric, and each SOAP note was worth 10 points. The mean
average score on the SOAP notes for the health literacy
case exercise was 10.

Student evaluations also were completed to assess
student perception on the effectiveness of the health lit-
eracy case exercise in teaching the expected learning ob-
jectives (Table 2). The scale used for student evaluation
questions ranged from 1 (strongly agree) to 5 (strongly
disagree). Ninety-six of 97 students completed the eval-
uation. Overall, 44.3% of students disagreed, 22.6% nei-
ther agreed nor disagreed and 22.6% agreed that their
knowledge on health literacy was minimal (Table 1).
All students either strongly agreed or agreed that the pa-
tient case was effective in teaching the defined learning
objectives. Students also strongly agreed that they would
be able to apply the information and skills from the case-
based exercise to practice.

DISCUSSION
Case-based learning is commonly used in health pro-

fessions education. Although it appears to be an effective
educational tool, Thistlethwaite and colleagues found that

there is little objective data in the literature to support the
efficacy of case-based learning in health professions ed-
ucation.10 From their review of 104 papers on case-based
learning in health professional training programs, they
found therewas no consensus among colleges and schools
on the definition of case-based learning, that different
methodologies were used to administer case-based learn-
ing, and that there was evidence from student feedback
that students enjoy and learn from case-based learning.
Based on studies specific to case-based learning in phar-
macy education, student feedback is the most commonly
used method of assessment.13-16 Although student feed-
back is a frequently used and acceptable tool for assess-
ment of learning, it is a subjective measure that can be
susceptible to bias as students may rate a learning activity
based on personal preference regarding a topic or even the
instructor. Smits and colleagues compared case-based
learning and traditional text-based learning in medical
education and found no difference in student knowledge
between the2 teachingmethods.11Another study evaluating
the efficacy of case-based computer modules did find
improvements in short-term knowledge, but the improve-
ment was not maintained longterm.12 In pharmacy educa-
tion, Romero and colleagues reported enhanced student
learning in a pharmaceutics course that used case-based
learning, but the observation was based on a positive corre-
lation between case study grades and course examination
scores.21 Brown and colleagues found that students who
completed a case-based toxicology elective course per-
formed better on the toxicology subsection of the Pharmacy
Curriculum Outcomes Assessment examination than

Table 1. Student Performance on Individual Questions for
Pretest and Posttest

Question
Pretest (N=97),
% Correct

Posttest (N=97),
% Correct

1 74.2 89.7
2 45.3 75.2
3 49.5 92.8
4 97.9 100.0
5 88.7 100.0
6 66.0 99.0
7 9.3 90.7
8 89.7 100.0
9 54.6 90.7
10 93.8 97.9

Table 2. Results for Student Evaluations on Health Literacy
Case-Based Learning Exercise

Student Evaluation Question Median Scorea

Prior to this case, my knowledge on
health literacy was minimal.

3.5

This patient case helped me define
and understand health literacy.

2.0

This patient case helped me learn
about the prevalence and
consequences of limited health literacy.

2.0

This patient case helped me learn how
to identify patients with limited
health literacy.

1.0

This patient case helped me learn
about strategies that can overcome
limited health literacy.

1.0

I can apply the information and skills
learned in this patient case.

1.0

a 1 = strongly agree; 2 = agree; 3= neither agree or disagree; 4 =
disagree; 5= strongly disagree.
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studentswhohadnot completed the course.22One study that
assessed the efficacy of case-based learning by comparing
pretest and posttest scores and overall pharmacology exam-
ination scores found that students’ posttest scores and
examination scores significantly improved.23 Based on
these limited studies, case-based learning appeared to in-
crease student knowledge, but there is still a need for strong
objective evidence.

For our Applied Pharmacy Care V course, case-
based learning was added to provide pharmacy students
with real-life cases to prepare them for clinical practice.
We evaluated the efficacy of case-based learning in teach-
ing basic health literacy concepts and pharmacist skills
using both objective test scores and subjective student
feedback. Posttest scores were significantly higher, dem-
onstrating that cased-based learning allowed students to
gain knowledge and skills on health literacy. This pro-
vides evidence that the case-based exercise was effective
in teaching students the defined learning objectives.
Based on their performance on the pretest, students
appeared to have proficient baseline knowledge in basic
health literacy concepts and baseline skills in designing
strategies used to overcome limited health literacy. In
contrast, pretest scores demonstrated that students had
poor baseline skills in identifying risk factors for limited
health literacy, recognizing common signs for limited
health literacy, and poor baseline knowledge on the im-
pact of limited health literacy. Based on posttest scores,
students had considerable improvement in these areas,
thus demonstrating that the case-based exercise was ef-
fective in teaching the learning objectives. Mean average
SOAP note grades from this health literacy case were
generally higher than average SOAP note grades for other
patient case topics, probably because of the creative na-
ture of the treatment or “Plan” portion for this case. For
this case, students were encouraged to bemore innovative
and allowed to explore different options when designing
a plan to help their patients with health literacy problems.
The treatment for cases involving an actual disease state is
more objective, and involves more specific drug therapy
and evidenced-based medicine. Grading for such is much
more technical and stringent.

Feedback from student evaluations on the exercise
was positive. Although most students perceived that they
had baseline knowledge on health literacy, students felt
that the case-based learning exercise did effectively teach
them the defined learning objectives. Most importantly,
students believed theywould be able to apply basic health
literacy concepts and skills learned in the exercise to
practice.

With the updated ACPE requirements for the inclu-
sion of health literacy in pharmacy school curricula, it will

be imperative for pharmacy colleges and schools to con-
sider various methods for incorporating health literacy
education.6 Published literature discusses some strategies
including: (1) a required course on health literacy that
includes lectures and active-learning strategies; and (2)
short modules on health literacy that involve lecture and
active-learning sessions incorporated into an established,
relevant course (eg, a communications or cultural com-
petency course).7-9 In our curriculum, we expanded
health literacy education by incorporating a health liter-
acy patient case into an established case-based learning
laboratory. Because we found that the patient case exer-
cise was effective in teaching, we will likely continue to
use it as a teaching tool for health literacy in our curriculum.

This study had several limitations. First, because in-
formed consent was obtained prior to the study, students
were aware that the health literacy case exercise was part
of a study. This may have influenced their performances
on pretests, posttests, and SOAP note writing. Also, the
pretest and posttest examinations administered were not
validated tools. Because the tests were conducted anony-
mously, we were not able to match a student’s pretest and
posttest and thereby analyze improvements in individual
performance. Without pairing the data, we cannot be sure
that every student’s posttest score improved. Addition-
ally, this study involved only P3 pharmacy students, mak-
ing it difficult to generalize the study results to all pharmacy
and health professions students.

SUMMARY
We increased health literacy education in the phar-

macy curriculumby incorporating a health literacy patient
case into a case-based learning laboratory. The primary
objective was to evaluate the efficacy of case-based learn-
ing in teaching basic health literacy concepts and pharma-
cist skills inmanaging patients with limited health literacy.
Students gained knowledge and skills in health literacy.
The case-based exercise also was effective in having stu-
dents achieve the learning objectives. Students felt they
achieved the learning objectives and believed they would
be able to apply basic health literacy concepts and skills
learned in practice. Pharmacists can play a pivotal role in
identifying patients with limited health literacy and edu-
cating themabout their diseases andmedications; thus, it is
vital to incorporate and expand health literacy education in
the pharmacy curriculum.
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Appendix 1. Health literacy patient case and case-guided questions.

CC: I am not sure why I am here.
HPI: JG is a 66 yoHispanic femalewho is referred to yourMTMClinic formedication education. Per her physician’s records, JG

frequently misses doctor appointments and fails to take her medications consistently. She reports that she knows her medications and
often uses the pill color to help her. You ask her to read the medication labels on her prescription bottles, but she replies, “I need my
glasses.” All her prescription bottles are old and outdated (You notice that each bottle is marked with different letters in different
colors). Per her medication refill history, she is frequently late in refilling her prescriptions.

SH: Highest level of education – 7th grade, lives with her sister; Her primary language is Spanish, but she speaks English
FH: Noncontributory

Problems:
Medication Education for patient with limited health literacy
Case: Health Literacy
Case-Guided Questions

1. Define health literacy.
2. What percent of the population have limited health literacy?
3. What patient characteristics put JG at risk for limited health literacy?
4. What common signs suggest that JG may have low health literacy?
5. What is the REALM? What other tests are available? Based on JG’s REALM score, what is her literacy level?
6. What reading level is most health information written at? What is the average reading level for adult Americans?
7. What potential effects could low literacy have on JG’s health status or outcomes?
8. What potential effects could low health literacy have on JG’s ability to take her medications?
9. What strategies can help improve JG’s ability to take her medications?

PMH: Medications:
DM Metformin 1000 mg BID
HTN Enalapril 40 mg Daily
HLD Metoprolol 50 mg BID
CAD Simvastatin 20 mg Daily
AFIB Aspirin 81 mg Daily
Neuropathy Warfarin 2.5 mg Daily
COPD Gabapentin 300 mg TID

Combivent 2 puffs PRN
Symbicort 1 puff BID

Vitals: BP 153/85 P 84 T 98.7
Results of Laboratory Tests:
Na 132
K 4.5 TC 247 AST 15
CL 103 LDL 195 ALT 26
CO3 20 HDL 52 INR 1.6
BUN 10 TG 144
Scr 0.7
Glucose 165 HgA1c = 10.2
REALM Score= 25

American Journal of Pharmaceutical Education 2014; 78 (1) Article 17.

6



Appendix 2. Pretest and posttest questions.

1. True or False: Health literacy is the ability to read or write
2. Which of the following groups are at high risk for low health literacy? Select all that apply

a. Minorities
b. Age greater than 65
c. Have less than a high school diploma
d. Medicaid patients

3. Which of the following are common signs that patients with low health literacy might display? Select all that apply
a. Have difficulty following instructions
b. Commonly late in refilling medications
c. Does not ask questions for clarification
d. Fails to show up for appointments

4. True or False: When picking up refills, patients with limited health literacy may ask the pharmacist for the old bottles
because they depend on their personal markings to identify the medication.

5. True or False: The REALM test can be used to assess the health literacy of a patient.
6. True or False: Patients with poor health literacy have less knowledge about their diseases.
7. What level is most health information is written at?

a. 6th – 8th grade level
b. 9th- 10th grade level
c. 11th-12th grade level
d. None of the above

8. True or False: Many studies show that most health information is written at the appropriate level.
9. Patients with poor health literacy: Select all that apply

a. are unable to identify their own medications
b. may have difficulty using MDI
c. are less likely to be adherent to their medication regimens
d. None of the above

10. Which of the following strategies can help overcome limited health literacy? Select all that apply
a. Take the time to verbally counsel patients
b. Use medical terminology when speaking to patients
c. Use pictures
d. None of the above
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