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Objective. To evaluate the impact of health literacy (HL) activities incorporated into a required, first
professional year (P1), patient-centered communication course on pharmacy students’ knowledge,
abilities, confidence, and attitudes related to HL.
Design. Integrated, active-learning HL activities were incorporated into the course. Students’ knowl-
edge and abilities were assessed with course evaluations. Students’ knowledge, confidence levels, and
attitudes were evaluated by a precourse and postcourse survey. Third professional year (P3) students
who did not complete HL activities were also surveyed.
Assessment. Almost all students “met” or “exceeded” expectations (the top 2 levels of achievement on
the objective structured clinical examination (OSCE) grading rubrics) on HL course evaluations.
Survey results showed significant improvement in P1 students’ knowledge, confidence, and attitudes
related to HL after completing the course. First year students (postcourse) rated their confidence levels
and attitudes higher than P3 students.
Conclusion. The use of integrated, active-learning activities is effective at improving P1 pharmacy
students’ knowledge, abilities, confidence levels, and attitudes related to HL.
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INTRODUCTION
Health literacy (HL) is the degree to which individuals

can obtain, process, understand, and communicate health-
related information needed to make health decisions.1-3 Pa-
tients with low HL can have difficulty following medical
instructions, understanding health information, and per-
forming self-management tasks.Over 90millionAmericans
have inadequate HL skills, which can lead to poor health
outcomes including increased hospitalizations, poor dis-
ease control, and poor medication adherence and self-
management behaviors.1,4-7

Health care professionals must be able to identify
patients with limited HL and modify communication
strategies to meet their health care needs. Organizations
such as the Institute of Medicine, the American Medical
Association, and the American Pharmacists Association
recommend that health care professional programs incor-
porateHL into their professional curricula.8-10 TheAmer-
ican Pharmacists Association encourages all pharmacists
and student pharmacists to increase their awareness ofHL
and modify communication strategies for patients with
limited HL.10

Since limited HL can lead to poor outcomes, espe-
cially with regard tomedication use, pharmacists can play
a key role in improving health care among these patients.1

However,many pharmacists are unaware of issues related
to HL or fail tomake attempts to identify or assist patients
with limited HL.11,12 These deficiencies could be ade-
quately addressed through changes in pharmacy educa-
tion. Both the Accreditation Council for Pharmacy
Education (ACPE) and the Center for the Advancement
of Pharmaceutical Education (CAPE) require pharmacy
schools to address HL.13,14 Specifically, the ACPE and
CAPE outcome statements mandate that pharmacy stu-
dents be able to provide patient-centered care through the
ability to address HL and to modify communication strat-
egies to meet patients’ needs.13,14

A handful of studies have examined strategies to in-
corporate HL in pharmacy education. Sicat and Hill eval-
uated the impact of a 50-minute lecture and small-group
active- learning activities in a communication course on
P1 students’ knowledge about HL and comfort with low
HL patient populations.15 Most students agreed that they
had previously underestimated the prevalence of low HL
in patient populations and that the activities were useful.
Chen and colleagues reported that in one doctor of phar-
macy (PharmD) program, as part of a required adminis-
tration course, P3 students gained a greater understanding
and awareness of HL issues after completing a 3-hour
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module and accompanying HL assignment.16 Another
program examined an active-learning, multi-session HL
module in a cultural competency course, which included
activities such as patient counseling exercises, HL assess-
ment, and improving the readability of educationmaterials,
improved P3 students’ knowledge and confidence.17,18 Ha
and Lopez evaluated the effects of case-based learning on
P3 students’ HL knowledge and skills.19 After completing
one patient case that involved a patient with poor HL, the
majority of students agreed that the activitywas effective at
meeting the HL-related learning objectives. To address
a curricularmandate, these studies showed initial strategies
to incorporate HL into pharmacy education. However, no
study has examined P1 students’ knowledge, confidence,
and attitudes regarding HL using multiple, integrated,
active-learning strategies.

The University of Colorado Skaggs School of Phar-
macy and Pharmaceutical Sciences introduced a new curric-
ulum in the fall of 2012. A patient-centered communication
coursewas developed, and anHLcomponentwas included
in order improve students’ knowledge and abilities in this
area. The objective of this studywas to evaluate the impact
of the course on students’ knowledge, abilities, confidence,
and attitudes regarding HL.

DESIGN
Patient-Centered Communication 1, a required,

3-credit course, is offered during the fall semester of the
P1 year of the PharmD program. The course is part of
a 2-course series designed tohelp students effectively com-
municate with patients, caregivers, and health care pro-
viders in order to achieve optimal patient outcomes. The
coursewas developed in 2011-2012 andoffered for the first
time in 2012 as part of a renewed curriculum. The previous
curriculum did not include an independent communication
course. The HL portion of the course occurred during
weeks 7 through 12 of the semester to partially integrate
it with the self-care counseling portion of the course. The
primary goals of the HL component were to improve stu-
dents’ knowledge, abilities, confidence, and attitudes re-
gardingHLand to enable students to recognize, assess, and
assist patients with low HL. The course had several HL-
related outcomes: (1) assess the HL level of a patient using
a validated HL screening tool; (2) assess the readability
level ofmedication-related instructions or educational ma-
terials; (3) develop easy-to-read, patient-friendly written
education materials or instructions; (4) counsel a patient
with low HL using effective communication techniques;
and (5)modify communication strategies tomeet the needs
of patients with low HL.

One-hundred sixty-two students were enrolled in Pa-
tientCenteredCommunications 1 in the fall 2012 semester.

The course was directed by 3 faculty members, one asso-
ciate level professor and 2 assistant level professors. One
of the 3 course directors was primarily responsible for the
HL portion of the course. Students were in class for ap-
proximately 4 hours per week including 2 class sessions
per week. Class time was divided as follows: (1) a 1-hour
didactic session in a large classroom setting with all en-
rolled students focusing on introducing new information
or debriefing about practice sessions or out-of-class ac-
tivities; and (2) a 3-hour laboratory session in the phar-
maceutical care learning center (PCLC) with half the
enrolled students per session providing students with
active-learning or practice opportunities in small groups.
ThePCLCwasequippedwith42computer stations, amock
pharmacy, and counseling rooms. Small breakout learning
rooms were also used when necessary. Standardized pa-
tients were used routinely. Additionally, students were
assigned to a local community pharmacy site for their in-
troductory pharmacy practice experiences (IPPEs). Spe-
cific IPPE activities related to the course were integrated
and coordinated among the course, the experiential educa-
tion office, and the IPPE sites. The course also was inte-
grated with the Pharmacotherapy Self-Care one course for
some practice sessions and one evaluation. Students uti-
lized the course website (Blackboard, Inc; Washington,
DC) for course related announcements, assignments,
self-study materials, and videos.

The HL component of the course included a variety
of teaching and learning methods, including self-study,
interactive didactic teaching, active-learning sessions,
formative assessments, a group project, and experiential
activities. The content originated from a national curric-
ula model developed by the Agency for Healthcare Re-
search and Quality (AHRQ)20 and was modified by the
primary course director. Students were given multiple
opportunities to practice their communication skills, both
written and verbal, and to work both in groups and in-
dependently. Table 1maps each activity to theHL-related
course objectives.

Students were introduced to HL concepts via a num-
ber of methods. First, students completed a self-study
session that included a presentation via Adobe Presenter
adopted from the AHRQ HL curriculum and 2 videos de-
veloped by the American College of Physicians Foundation
and the American Medical Association Foundation.20-22

The self-study presentation definedHL, discussed the scope
of the problem, and provided patient perspectives. After the
self-study was completed, students attended a 50-minute
didactic session. During this session, an interactive group
discussion was held regarding the self-study assignment,
and methods to identify patients with limited HL were
introduced.
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Laboratory sessions were designed to provide stu-
dents the opportunity to apply, practice, and build upon
knowledge gained from didactic sessions. In the first
3-hour laboratory session, students practiced administer-
ing 2 commonly used, valid, and reliable HL screening
tools, the Newest Vital Signs (NVS), and the Rapid Esti-
mate of Adult Literacy inMedicine (REALM).23,24 Next,
students attended active-learning sessions on approaches
to communicating with patients with low HL and com-
municating medical terminology using patient-friendly
language. Students evaluated and modified medication
labels, written education materials, and instructions to
improve readability. Students also were introduced to
and practiced using readability software.

Students completed 2 patient counseling practice
laboratory sessions. The first week, students learned and
practiced the basic approach to counseling a patient about
a self-care product. The second week, students practiced
self-care counseling with case scenarios of patients with
lowHL. Students were encouraged to use patient-friendly
language and a slow speaking pace, to focus on 2 take-
home points, and to use the teach-back method to ensure
patient understanding. Both weeks, students worked in
groups of 3 and received formative feedback from peers
in their group. The following week, students completed
formative assessments, which required students to counsel
a standardized patient with low HL on a self-care product.
Students received formative feedback from the standard-
ized patient, other students, and a faculty facilitator.

The IPPE activity required students to evaluate the
HL practices of their community pharmacy sites and to
identify strategies to improve those practices. Students
first informally assessed the pharmacy’s physical envi-
ronment and staff interactionswith patients. Students then
used the AHRQ Pharmacy Health Literacy Assessment
Tour to assess their pharmacy’s promotion of services,
print materials, and clear verbal communication using
a rating scale (with a 1 for something the pharmacy did

not appear to be doing, 2 for something the pharmacy was
doing but couldmake some improvements on, 3 for some-
thing the pharmacy was doing well), or N/A.20 Students
also evaluated the patient-friendliness and readability of
labeling of 2 self-care products. After completing the
IPPE activity, students completed written self-reflections
and participated in a reflective group exercise.

Students were assigned to work in small groups to
design a patient-friendly education document about
a common health topic for a specific population with
low HL. The document needed to include a balance of
pictures with text, clear language, large fonts, white
space, and active voice. Examples of health topics cov-
ered included putting eye drops into a child’s eyes, quit-
ting smoking, and recognizing signs of stroke. Students
were given resources on how to design an easy-to-read
document and to evaluate a document for readability
level.25-29 After completing the assignment, each student
group provided a peer assessment of one other group’s
document.

Student achievement of HL-related course outcomes
was evaluatedwith 2written quizzes to assess knowledge,
a simulated patient counseling OSCE to assess students’
abilities to counsel a patient with low HL, a verbal eval-
uation question regarding HL screening tools, the written
patient education handout group project to assess stu-
dents’ abilities to develop patient-friendly written mate-
rial, and the IPPE self-reflection to assess students’
abilities to determine the HL friendliness of a pharmacy
practice site.

The 2 quizzes were each worth 2.5% of the course
grade, were comprised of multiple-choice and short-
answer questions, andwere administered during class time.
TheOSCEwasworth 18%of the course grade and required
students to counsel a standardized patient with low HL
on a self-care product. The standardized patients, after
training, completed the evaluation rubrics, which included
the following specific item related to HL: “Provided

Table 1. Course Activities and Evaluations Mapped to Course Objectives

Description HL-related Course Objective

Activities Self-study and Introductory Didactic Session 1
HL Assessment Laboratory Session 1, 2, 3
Patient Counseling Laboratory Sessions 4, 5
IPPE Activity 2
Group Project 2, 3, 5

Evaluations Simulated Patient Counseling OSCE 4, 5
Verbal Evaluation Question 1
Group Project 2, 3, 5
IPPE Self-Reflection 2

HL5health literacy, IPPE5introductory pharmacy practice experience, OSCE5objective structured clinical evaluation
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patient-friendly education, used plain language a patient
would likely understand, avoidedmedical jargon, defined
medical terms, provided clear instructions, emphasized
key information, avoided overloading with information,
was concise, used slow pace.” The verbal evaluation
question was worth 2% of the course grade and required
students to answer a question related to HL assessment
tools. It was graded as full credit, half credit, or no credit.
The group project was worth 10% of the course grade and
was graded using a standardized evaluation rubric that
assessed content, organization, writing style, readability,
appearance, layout, typography, and appropriateness and
appeal to target audience. The IPPE assignment was
worth 10% of the course grade and was graded using
a standardized evaluation rubric that assessed the depth
and breadth of the HL pharmacy tour and answers to re-
flective questions.

Confidential student information was de-identified
and results were evaluated by the course directors. Stu-
dent performance on HL-related course evaluations was
used to assess the impact of incorporating HL content and
activities on students’ skills and abilities related to HL.

The impact of the course on student confidence
levels, attitudes, and knowledge was evaluated by admin-
istering a survey to the P1 students immediately before
(P1 precourse) and after (P1 postcourse) the course. The
survey consisted of 38 questions broken down to 7 con-
fidence, 13 attitude, and 18 knowledge questions. In ad-
dition, the survey was administered to P3 students who
did not participate in any HL activities in their curriculum
or take the course. Students rated their confidence regard-
ing HL behaviors on a 5-point Likert scale, with 15not at
all confident and 55very confident. Attitudes regarding
HL concepts were rated on a 5-point Likert scale, with
15strongly disagree and 55strongly agree. Knowledge
was assessed using a true-false or multiple-choice format.
Two comparisons of the survey data were performed, P1
precourse vs P1 postcourse responses and P1 postcourse
vs P3 responses. Confidence and attitude questions were
compared using the Mann-Whitney test. Knowledge
questions were compared using the Chi-square test. A
p value less than 0.05 was considered significant.

Additionally, P1 student perceptions about the
course as a whole were assessed through standardized
university course evaluations at the end of the semester.
Student course evaluations consisted of 22 questions re-
lated to the perceived benefit of course outcomes, mate-
rials, structure/format, and educational activities using
a 5-point Likert scale and open-ended questions regarding
positive aspects of the course and suggestions for im-
provement. The standard student course evaluations did
not specifically ask questions about the HL component of

the course. This study was approved by the Colorado
Multiple Institutional Review Board.

EVALUATION AND ASSESSMENT
For the patient counseling OSCE, all students

(n5162) “met or exceeded expectations” based on the
grading rubric. Of the 162 students, 150 (92.6%) provided
patient-friendly education in plain language “most of the
time,” and 12 did (7.4%) “some of the time.” For the
verbal question regarding HL assessment tools, 109 stu-
dents (67%) received full credit, 34 students (21%) re-
ceived half credit, and 19 (12%) received no credit. The
average scores on the 2 quizzes were 77% and 80%, with
83% and 76% of students scoring 70% or higher. For the
group project, the average score was 89.9% (range 78-
99%) based on the grading rubric. Overall, 30 groups met
or exceeded expectations, and one groupmet expectations
with limitations. Twenty-nine groups met or exceeded
expectations on the readability criteria of the document
(eg, easy to understand, uses common words and short
sentences, no technical jargon, appropriate reading level).
Two groups met the readability expectations with limita-
tions. Thirty groups met or exceeded expectations on the
text appearance criteria (eg, uncluttered, ample white
space, appropriate font, serif type, use of subheadings);
3 groups met expectations with limitations. Twenty-eight
groups met or exceeded expectations on the visuals crite-
ria (eg, symbols used sparingly, purposeful and easily
understood graphs and illustrations, instructive rather
than decorative visuals); 5 groups met expectations with
limitations. The average score on the IPPE activity self-
reflection was 89% with 91% of students scoring 70% or
higher.

Students who completed the course had significant
increases in confidence levels regardingHL (Table 2). All
postcourse confidence scores in each of the 7 questions
significantly improved from baseline (p,0.001 for all).
Students who completed the course had significantly
higher confidence levels in each of the 7 questions com-
pared to P3 students who did not take the course (p,0.05
for all). Students felt more confident identifying behaviors
exhibited by patients with low HL and using screening
instruments to identify such patients. Students felt more
confident counseling patients with low HL using relevant
strategies. Students also were more confident in their abil-
ity to judge the appropriateness of written information, re-
duce readability levels from a higher grade to a lower one,
and create easy-to-understand print materials.

Student attitudes were generally appropriate (either
positive or negative depending on the context of the ques-
tion) both precourse and postcourse (Table 3). Student
attitudes improved in 6 of the 13 questions fromprecourse
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to postcourse. Importantly, attitudinal improvement
could be a shift either up or down theLikert scale, depend-
ing on the specific question. After the completion of the
course, fewer students agreed with the following state-
ments, “Patients who have trouble reading prescription
labels will ask their pharmacist for help,” (p50.008),
“Pharmacy labels are written to be easily understood,”
(p,0.0001), and “Warning labels are a clear and concise
way to communicate potential side effects to patients”
(p,0.0001). After completing the course, more students
agreed with the statement, “Pharmacists should find out if
their patients have reading difficulties” (p50.002). Fewer
students agreed with the statement “Pharmacists should
ask patients, ‘Do you understand?’ or ‘Do you have ques-
tions?’” (p,0.0001). These changes all show an improve-
ment in attitudes, with the last statement showing that
more students, after completing the course, were more
familiar with the shortcomings of close-ended questions
to assess patient understanding.

Attitudinal responses of the P1 students’ (post-
course) were more positive than the P3 students for 11
of the 13 questions (Table 3). In addition to the 6 state-
ments above, fewer P1 students agreed than P3 students
with the following statements: “Whenpatients experience
unexplained side effects, they will usually call the phar-
macist and let him or her know” (p50.0001); “Parents do
no usually have trouble measuring prescription or non-
prescription liquid doses for their children” (p50.008);
“HL does not really matter because pharmacists have
been counseling patients successfully without it”

(p,0.0001); and “Pharmacists usually do not write ma-
terials, so assessing the readability of health documents
does not really matter” (p,0.001). The P1 students (post-
course) agreed more than P3 students with the statements
“Pharmacists should ensure the reading materials in the
pharmacy can be understood by patients with low HL”
(p50.003), and “Pharmacists have a responsibility of un-
derstanding HL in order to better counsel their patients”
(p,0.0001).

Scores improved in 6 of the 18 knowledge questions
from baseline (Table 4). However, most of the precourse
scores were already high. Students scored significantly
higher with the statements “Family members of people
with low literacy usually know about their low literacy,”
(p,0.0001) and “People with low HL usually identify
medications by the name on the bottle” (p,0.0001). Stu-
dents demonstrated learning by recognizing age as an
important factor among those with low HL (p50.001).
Students also demonstrated increased knowledge in terms
of print materials. Specifically, at the end of the course,
students understood that use of symbols should be limited
when creating print materials for patients with low HL
(p,0.0001), and visuals should show patients what to do,
as opposed to what not to do (p,0.0001). Knowledge
scores were similar between P1 students’ precourse and
P3 students for all questions.

One hundred fifty students (93%) completed the
standard course evaluation. Mean scores ranged from
3.6 to 4.2 on the 5-point Likert scale. Eighty-two percent
of students strongly agreed or agreed that the course was

Table 2. Student Confidence Levels in HL-related Abilities

P1
Precourse
(n=149)

P1
Postcourse
(n=145)

P3
(n=125)

p value
P1 Precourse vs

p value
P1 postcourse

Confidence in the ability to: Mean (SD) P1 Postcourse* vs P3*

Use HL instruments to identify patients
with low HL

2.71 (0.9) 3.92 (0.61) 3.08 (0.93) ,0.0001 ,0.0001

Identify behaviors typically exhibited by
people with low HL

3.09 (0.9) 4.1 (0.59) 3.35 (0.87) ,0.0001 ,0.0001

Effectively use relevant strategies to
counsel patients with low HL

2.93 (0.94) 3.95 (0.64) 3.56 (0.78) ,0.0001 0.0001

Judge appropriateness of written health
information for patients with low HL

3.27 (0.93) 3.99 (0.76) 3.6 (0.79) ,0.0001 0.0002

Reduce readability of written health
information from a higher grade level
to a lower grade level

3.5 (0.93) 4.12 (0.73) 3.67 (0.75) ,0.0001 ,0.0001

Counsel a patient who has low HL 3.09 (1.1) 4.04 (0.68) 3.81 (0.68) ,0.0001 0.019
Create print materials that are easy for

patients who have low HL to understand
3.12 (0.96) 4.02 (0.71) 3.48 (0.79) ,0.0001 ,0.0001

* Mann-Whitney test used for statistical analysis
P15first professional year; P35third professional year; HL5health literacy
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designed in a manner to meet the course outcomes.
Eighty-five percent of students strongly agreed or agreed
that the course helped them meet expectations for pro-
fessional behavior. Seventy-five percent strongly agreed
or agreed that the active-learning strategies used in the
class helped them meet course objectives. Seventy-five
percent strongly agreed or agreed that a variety of learning
strategies were offered to stimulate learning. Eighty-one
percent strongly agreed or agreed that the course was
made relevant to the practice of pharmacy.

DISCUSSION
This integrated approach to teaching and learning

HL was effective at improving attitudes and confidence
in P1 students, who demonstrated greater confidence in

all 7 key areas from precourse to postcourse. Certain P1
student attitudes improved from precourse to postcourse,
especially regarding print materials and recognizing spe-
cific patient risk factors for low HL. Additionally, the
majority of P1 students were successful during the patient
counseling, verbal question, and group project compo-
nents of the course. After completing the course, P1 stu-
dents’ knowledge, confidence levels, and attitudes were
more positive than those of the P3 students, who did not
have formal education related to HL. These results built
upon previously conducted studies regarding health liter-
acy in pharmacy education.17,18 Devraj and colleagues
concluded that active-learning health literacy activities
in a P3 cultural competency course improved students’
knowledge and confidence in their ability to care for

Table 3. Student Attitudes Toward HL-related Statements

P1
Precourse
(n=149)

P1
Postcourse
(n=145)

P3
(n=125)

p value
P1 Precourse vs

p value
P1 postcourse

Mean (SD) P1 Postcourse* vs P3*

Patients who have trouble reading a prescription
label will ask their pharmacist for help.

2.4 (0.95) 2.11 (0.72) 2.5 (0.89) 0.0083 0.0002

Pharmacy labels are written to be understood easily. 3.34 (0.94) 2.75 (0.92) 3.15 (1.1) ,0.0001 0.0006
Warning labels are a clear and concise way to

communicate potential side effects to patients.
3.48 (0.96) 2.81 (1.01) 3.31 (0.96) ,0.0001 ,0.0001

When patients experience unexplained side effects,
they will usually call the pharmacist and let him
or her know.

2.27 (0.87) 2.3 (0.77) 2.7 (0.87) 0.63 0.0001

Patients like to use clocks and calendars to
remind them how to take their medications.

2.83 (0.95) 3.13 (0.91) 3.28 (0.87) 0.011 0.17

Parents do not usually have trouble measuring
prescription or nonprescription liquid doses for
their children.

2.03 (0.92) 2.07 (0.86) 2.33 (0.86) 0.57 0.008

Pharmacists should find out if their patients
have reading difficulties.

4.17 (0.72) 4.4 (0.77) 4.01 (0.71) 0.0015 ,0.0001

Patients should feel ashamed if they cannot read. 1.58 (0.93) 1.59 (0.99) 1.6 (0.94) 0.80 0.83
Pharmacists should ensure the reading materials

in the pharmacy can be understood by patients
with low HL.

4.46 (0.71) 4.48 (0.74) 4.23 (0.76) 0.73 0.0032

Pharmacists have a responsibility of understanding
HL in order to better counsel their patients.

4.56 (0.74) 4.54 (0.68) 4.12 (0.79) 0.53 ,0.0001

HL does not really matter because pharmacists
have been counseling patients successfully
without it.

1.71 (0.9) 1.6 (0.75) 2.03 (0.81) 0.66 ,0.0001

Pharmacists usually do not write materials, so
assessing the readability of health documents
does not really matter.

1.77 (0.9) 1.72 (0.81) 2.16 (0.82) 0.84 ,0.0001

When counseling patients, the pharmacist should
ask questions such as “Do you understand?”
or “Do you have questions?”

4.3 (0.91) 2.63 (1.38) 3.86 (1) ,0.0001 ,0.0001

* Mann-Whitney test used for statistical analysis
P15first professional year; P35third professional year; HL5health literacy
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patients with low health literacy.18 Our results indicated
similar positive results in knowledge and confidence in P1
students, which suggests that this content could success-
fully be introduced earlier in the curriculum. In addition,
our study showed improvement in students’ attitudes
about patient health literacy.

It was interesting to note how similar the P3 survey
results were to the P1 precourse results, especially in
terms of knowledge and confidence. These results indi-
cate that HL concepts and skills cannot be gained system-
atically by all students through typical pharmacy

experiences, such as IPPEs or other courses. In terms of
student attitudes, P3 student responses demonstrated
more negative attitudes regarding HL than responses
from either precourse and postcourse P1 students. Com-
pared to P1 students, more P3 students felt pharmacists
did not have a responsibility to understand HL, and more
P3 students felt that assessing readability of documents
and ensuring documents could be understood patients
with low HL did not matter. These attitudes extended to
patient care as well. Compared to P1 students, more P3
students felt that parents did not have trouble measuring

Table 4. Percentage of Students Answering HL Knowledge Questions Correctly

P1
Precourse
(n=149)

P1
Postcourse
(n=145)

P3
(n=125) p value p value

True False Questions
Percentage of students answering

correctly (%)
P1 Precourse vs
P1 Postcourse*

P1 Postcourse
vs P3*

HL refers only to a person’s ability to read. 99 96 98 0.17 0.65
Years of schooling are a good estimate of a

person’s reading level.
58 70 54 0.04 0.008

Adequate HL means the ability to read,
understand, and process health information.

95 97 92 0.54 0.097

People will tell you if they cannot read. 98 99 98 1.0 0.87
Family members of people with low literacy

usually know about their low literacy.
74 90 77 ,0.001 0.007

People with low HL usually identify
medications by the name on the bottle.

77 95 82 ,0.0001 0.002

People with low HL are more likely to
misinterpret medication instructions
provided on prescription labels.

97 92 93 0.08 0.92

People with low HL know what their
medications are for.

89 94 83 0.09 0.005

Often people with low HL will bring family
members along when talking to health care
professionals.

65 71 66 0.32 0.49

When given material to read, low-literacy
patients will give excuses to avoid reading
health information materials.

91 97 89 0.09 0.02

Persons with low HL can be found in all
segments of society.

98 98 98 1.0 0.85

Age is a significant risk factor for developing
poor HL.

37 57 36 0.001 0.001

People with high education and income levels
are not at risk for having low HL.

89 93 91 0.31 0.72

People with low HL are usually compliant
with their medications.

95 96 90 0.57 0.11

The use of symbols should be limited when
creating print material for patients with
low HL.

19 43 26 ,0.0001 0.0084

Visuals in print material should show patients
what not to do.

53 81 50 ,0.0001 ,0.0001

* Chi-square test used for statistical analysis
P15first professional year; P35third professional year; HL5health literacy
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medications for their children and that if patients had un-
explained side effects, they would call their pharmacists.
We believe these attitudes are most likely due to a lack of
awareness regarding the high prevalence and health-
related consequences of low HL and could be improved
by including HL as a required component of a pharmacy
curriculum. These attitudinal responses regarding HL
from P3 students could also indicate that students become
more resistant to HL concepts as they progress through
their pharmacy program and HL content should be for-
mally introduced and taught early in the pharmacy cur-
riculum. Importantly, the survey results seem to indicate
that students simply cannot assimilate knowledge, im-
prove attitudes, or gain confidence regarding HL through
other courses or experiences.

This study demonstrated several key strengths. First,
many of the course activities were adapted from the
AHRQ HL curriculum, and students were introduced to
validated HL screening tools such as NVS and REALM.
These activities and tools can easily be accessed and used
by other pharmacy programs. Second, this course incor-
porated a multi-dimensional approach to teaching, learn-
ing, and assessing HL content. Learning activities
included large and small group activities, multiple prac-
tice sessions with a variety of case scenarios, formative
assessments, interactions with standardized patients,
a group project, IPPE activities, written and verbal self-
reflections, and peer evaluations. Many activities were
also integrated with another course, Self-Care Pharmaco-
therapy. This multi-dimensional, active-learning ap-
proach enhanced students’ confidence, possibly because
they were able to practice their understanding of HLmul-
tiple times in variousways. Finally, because the pharmacy
school’s curriculum changed, we were able to make
a comparison between P1 students enrolled in the course
and P3 students, who had never been formally introduced
to any required content regarding HL.

While most previously published studies focused on
incorporating HL teaching and learning into P3 course-
work,16-19 we believe that the P1 year is an appropriate
point in the curriculum to introduce HL. However, key
concepts should be reinforced throughout the curriculum.
If students aremore aware ofHL issues at the beginning of
their program, they may be more likely to appropriately
base their counsel during IPPEs and advanced pharmacy
practice experiences (APPEs) on these experiences, mak-
ing them more enriching and rewarding.

The study had several limitations. First, students did
well on the knowledge survey data precourse, so therewas
little room for improvement postcourse. There was no in-
formation regarding students’ precourse skill data (such as
OSCEs or written group projects) to compare to postcourse

skill data. Second, the survey was subjected only to face
validity. However, it was adapted with permission from
Devraj and colleagues, thereby increasing the validity.18

Students scored similarly in knowledge in both studies,
even though our study assessed P1 students and Devraj
and colleagues’ study assessed P3 students. This may in-
dicate that the knowledge portion of the survey is too
simple. Finally, the study only included students from
one institution, which limits the generalizability of the
results.

Future studies maywant to examine howHL content
and skills are reinforced and how students retain knowl-
edge and demonstrate confidence regarding HL through-
out their curriculum, especially during APPEs. Studies
could be conducted to determine if students who learn
about HL incorporate the concepts into future pharmacy
practice. Further research could also examine an interpro-
fessional approach to HL in different practice settings.

SUMMARY
An integrated approach to teaching and learning HL

in a PharmD program was effective at improving P1 stu-
dents’ abilities, skills, attitudes, and confidence related to
HL. Identifying patients with low HL and tailoring com-
munication strategies to them are essential components to
any patient care practice. Introducing HL concepts early
in the curriculum allows students the opportunity to prac-
tice and gain confidence throughout their program. We
developed a comprehensive introduction to this impor-
tant content area, which can be transferred easily to other
institutions.
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