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A B S T R A C T

Background: Counseling patients with written materials relies equally on patients' health literacy to understand
their disease and its treatment, and the written materials' effectiveness communicating clearly in accessible and
actionable ways. Only about 12% of the US population is adequately health literate.
Objectives: To explore the impact of reducing the health literacy demands of written patient health information.
Methods: 805 patients were screened for health literacy, and recruited for balanced cohorts of adequate and low
literacy, and high and normal blood pressure. Half of each patient cohort received either standard or “health
literacy-friendly” drug summaries (i.e. Patient Package Inserts, or PPIs or “leaflets”) along with a standardized
health literacy assessment scale.
Results: The literacy-friendly drug summary improved comprehension of drug-related information overall from
50% to 71% correct responses. Adequate literacy patients improved from 58% correct to 90%, while lower
literacy patients improved from 42% to 52% correct in response to the health literacy-friendly PPIs.
Conclusions: Health literacy demands require special attention in developing and using written drug summary
materials. Additionally, pharmacists should be provided additional information and counseling support mate-
rials to facilitate communications with low health literacy level patients.

1. Introduction

Among the most important roles of retail pharmacists is counseling
patients about diseases, conditions, and the medications prescribed to
treat them.1 Across numerous studies, patient response to pharmacist-
delivered counseling has been shown to depend heavily on how well
matched the communication is to the patient's ability to comprehend
and act upon it. Since even highly educated patients have a limited
memory, counseling by pharmacists and physicians is usually supported
by printed materials. In turn, patient comprehension depends on their
functional health literacy, as well as on the health literacy demands of
the counseling support materials. Health literacy has been defined as
“the degree to which individuals have the capacity to obtain, process,
understand, [and act upon] basic health information and services
needed to make appropriate health decisions.”2

Poor understanding of one's health and available treatments im-
pinges upon a patient's well-being. For example, a study found that of
the 3.8 billion prescriptions written each year, more than half are taken
incorrectly or not at all.3 Further, researchers found that in a survey of

1000 patients, nearly 75% admitted to not always taking their medi-
cations as directed4 and a study of over 75,000 commercially-insured
patients found that 30% failed to fill a new prescription.5 In addition to
the possible problems that medical device and medication misuse can
cause problems for patients' health, poor adherence (i.e., the combi-
nation of lack of persistency on chronic medications, and failure to
comply with daily drug regimens) costs the US healthcare system $290
billion each year.6

There are many explanations as to what leads to medication errors,
medical device misuse, and poorer adherence. Polypharmacy has risen
with both the aging of the population, and the availability of numerous
new medications. The increase in the number of medications has been
complicated by the profusion of different dosing schedules, further in-
creasing patient confusion and apprehension. Contraindications among
various medications resulting in unintended side effects or other pro-
blems can also affect adherence to prescribed regimens.

In 2009, Kaiser Permanente conducted an exhaustive literature re-
view on failure to follow prescription regimens and found seven in-
terrelated, patient-related barriers to medication adherence, such as
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financial challenges, forgetfulness, and lack of knowledge about the
medication and its use. Another barrier to medication adherence that
this paper addresses was lack of health literacy.7,8 A relatively recent
study conducted a systematic literature review and meta-analysis sug-
gest that health literacy status may have a mediator relationship with
other compliance factors, and that further research is warranted.9 The
research reported here was undertaken specifically to study patient
comprehension of drug information across different levels of patient
health literacy.

Remarkably, research consistently shows only 12% of the US po-
pulation is fully health literate.10 Certain populations are at greater risk
for experiencing limitations on their health literacy (e.g., individuals
who speak English as a second language, and people with low educa-
tional levels). People with low health literacy may not understand ei-
ther their health issues or the importance and nature of appropriate
treatment.11,12 Lower health literacy has been linked to poorer overall
health outcomes, including both higher rates of hospitalization13–15 and
higher mortality rates than among individuals with adequate health
literacy.16

Many factors affect one's health literacy skills, including general
reading skills, age, culture, the complexity of information at hand, and
language.17 Some population groups are particularly vulnerable to
health literacy challenges, including adults age 65 and over, those who
do not speak or understand English well, minorities, and low-income
populations.18

While many adults have difficulty understanding health information
in general, even people with advanced education and reading skills can
face health literacy challenges in some circumstances. Consider the
stresses imposed by health emergencies; at such times, even the most
health literate individual may experience difficulties understanding or
processing health information.

Low health literacy presents several challenges to the development
and assessment of patient counseling support materials. This process
typically involves both qualitative research with patients to provide
guidance as to what issues should be addressed in the support re-
sources, and a quantitative assessment of how well the materials deliver
on those needs. Both of these types of research can be limited by the
investigator's ability to recruit lower health literacy patients. These
patients are typically less motivated and less willing to participate in
formal market research studies.

2. Methods

To better understand health literacy, this study was designed with
special efforts to recruit low health literacy patients who are not usually
specifically recruited for traditional research studies. Low Health

Literacy patients were recruited in partnership with senior centers,
adult literacy centers, libraries and other organizations supporting
under-served populations.

Materials for this research were developed using publicly available
guidelines (the Centers for Disease Control Index) and Health Literacy
Advisor (software to improve the readability of a text based on health
literacy principles), rather than a consultant or a manufacturer-specific
point of view. Together, the guidelines described areas that should be
emphasized when developing patient-friendly materials, and advised on
best practices for health literacy, including vocabulary and language
use, font size and style, sentence and paragraph formation, white space,
content/scope of information, justification of printed information,
grouping/chunking, and graphics.19

Participants. Recruiting and administration of the survey were
completed by MarketVision Research, a healthcare market research
firm that owns and manages panels of consumers and patients across
different disease conditions. About 8850 email invitations were sent to
such consumer panel members, who were adults (> 18 years). Out of
which, 805 adult patients responded and completed the survey. 405 of
whom had been diagnosed with high blood pressure and 400 not di-
agnosed with blood pressure (see Table 1 for details).

Materials. The Newest Vital Sign (NVS) tool,20 a series of six
questions about an ice cream nutrition label, was used to classify re-
spondents by health literacy level. Respondents were grouped into
adequate vs. low health literacy based on their NVS score. A patient
survey focused on comprehension of the materials presented in the drug
information summaries (see Graphic 1). A set of five questions (see
Appendix A) adapted from the NVS to fit the PPI content was then
presented, (e.g., “Product XYZ is a medicine that is prescribed for …,”
“Potential side effects of taking Product XYZ include …”).

Procedure. Respondents qualified to participate if they met
screening criteria, described in the screener section of the survey (see
Appendix B). Respondents then completed a 10-min online survey.
Participants were also asked if they wanted to be entered into a 1 out of
4 prize drawings, each worth $25, incentive similar to the one offered
in the NVS tool research study.20 Participants were then randomly as-
signed to either one of the two drug summaries for a hypothetical drug
referred to as “XYZ.” Participants saw either the standard blood pres-
sure drug summary or the optimized summary (i.e., reduced literacy
demand) for the same blood pressure drug. They then answered five
questions about the summary they had just read.

As noted earlier, low health literacy patients are harder to recruit
for market research studies than are those with adequate literacy.
Recruitment of the lower literacy patients required three additional
weeks than for the adequate literacy sample, and resulted in a lower
recruitment rate (n=209 for the low literacy sample vs. n= 596 for

Table 1
Sample breakout, low and adequate health literacy patients with elevated and normal blood pressure.

Total population (n= 805)

Elevated BP (n= 405) Normal BP (n= 400)

Low
health
literacy
patients

Adequate
health
literacy
patients

Low
health
literacy
patients

Adequate
health
literacy
patients

Standard label n=65 n=141 Standard label n= 40 n=159
Optimized label n=64 n=135 Optimized label n= 40 n=161
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adequate literacy, see Table 1). The sample size was selected based on
the sample size recruited in the NVS tool research study, which had 250
participants for the English version and 250 for the Spanish version.
This study had more than 250 participants to account for more than one
group, like the NVS tool study.20

Data Analysis. NVS and PPI questions were examined for scale
means and internal consistency. Descriptive statistics were used to
compare responses across groups on the questions assessing informa-
tion comprehension. A z-score proportion test was conducted at the
95% confidence interval to compare adequate and low health literacy
patients. Additional analysis was run using an ANOVA to test significant
differences among groups of interest.

3. Results

The average scale score of the NVS six questions was 3.84,
SD=1.36 and for the PPI five questions was 3.43, SD=1.47; com-
pared to the original NVS tool's mean=3.4, SD=1.9 20. The internal

consistency of the NVS was 0.52 (Cronbach alpha) and PPI tool was
0.68 (Cronbach alpha) compared to the original NVS tool Cronbach
alpha of 0.76 20.

When comparing the standard vs. optimized summaries for the
hypothetical hypertension medication (XYZ), significantly more pa-
tients, regardless of health literacy group (57%) answered all five
questions correctly when reviewing the optimized version, versus 7% of
patients who answered all five questions correctly after reviewing the
standard version. This same pattern held true on each of the five
questions (see Table 2).

Based on the NVS, patients were divided into two categories: ade-
quate health literacy (n=596), and low health literacy (n=209).
Overall, 74% of the total recruited sample fell into the adequate health
literacy category. Patients with adequate health literacy (AHL) were
more likely to report being “extremely” (32%) comfortable in filling out
medical forms, as compared with those having low health literacy
(LHL) (23%), z=2.25, p < 0.05). A similar pattern was observed for
those “quite a bit” comfortable, with 33% of AHL patients vs. 25% of

Graph 1. Standard and optimized labels.

Table 2
Percent Correct for Individual Label Questions based on the Health Literacy Group.

Overall Low Health Literacy Adequate Health Literacy

Standard Label Optimized Label Standard Label Optimized Label

Q. Product XYZ is a medicine that is prescribed … 79% 49% 81% 70% 99%
Q2.Frank is allergic to Product XYZ. Should he take Product XYZ? 85% 59% 77% 87% 95%
Q3.Christine has been prescribed Product XYZ and should take it … 68% 49% 56% 64% 81%
Q4.Potential side effects of taking Product XYZ include … 53% 23% 57% 27% 87%
Q5. Taking Product XYZ with grapefruit juice … 59% 35% 52% 45% 84%

Note. N=805, Low health literacy, n= 209; adequate health literacy, n= 596. Patients with adequate health literacy reviewing the optimized label demonstrated
the best understanding of the information for Product XYZ. Patients reviewing the standard label performed worse, with patients with low health literacy having the
lowest level of understanding of the product.
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LHL patients selecting that option, z=2.03, p < 0.05. For those pa-
tients reviewing the standard drug information summary, seven in ten
(70%) of AHL patients, and about half (49%) of LHL patients correctly
identified the medication's indication for high blood pressure, z=3.95,
p < 0.05. When reviewing the optimized version, nearly all patients
correctly identified the medication as indicated to treat high blood
pressure (99% AHL and 81% LHL patients, z=6.64, p < 0.05).

A 2× 2 ANOVA (analysis of variance) was performed to determine
whether significant differences existed between the two health literacy
groups based on the type of label they saw. Results show a significant
interaction between drug information summary and health literacy, F
(1, 801)= 5.06, p < .05. Both main effects of the label type ((F
(1,801)= 175.36, p < .001) and level of health literacy (F
(1,801)= 105.64, p < .001) had a significant effect on the patient's
score on the health literacy assessment. Simple effects analyses yielded
that the combination of the optimized summary and adequate health
literacy resulted in the best scores on the health literacy assessment (M
(296)= 4.46, SD=0.89) and the LHL patients had the second best
score, on average (M(104)= 3.23, SD=1.58). When looking at the
standard summary, those with adequate health literacy, (M
(300)= 2.94, SD=1.26), and those with low health literacy scored the
worst on the standard summary (M(105)= 2.15, SD=1.47).

Patients with low health literacy consistently performed worse than
the adequate health literacy group on the five questions asked about the
drug summary, regardless of the summary type (standard vs. opti-
mized). The optimized version increased understanding significantly for
the adequate health literacy patients (see Table 2).

4. Discussion

The standard drug information summary evoked a lack of under-
standing. It failed all respondent types, with even those best equipped
to understand (i.e., those who presented with adequate health literacy)
failing, as a group, to answer nearly half of comprehension questions
about the standard label. The comprehension of medical information on
drug inserts depends not only on the way the information is presented
on the insert, but also on the patient's level of health literacy. Those
who had adequate health literacy were better able to understand the
information on the optimized label than those who had low health
literacy. This underscores both, the need to increase health literacy in
the general public, but also make drug inserts/leaflets easier to read to
ensure proper dosing, recognition of side effects, and possible negative
drug by food or drug by drug interactions.

While almost three-quarters of the participants in this study were

likely to have adequate health literacy, approximately 12% of US adults
have consistently been identified by national surveys (spanning 20
years) as having adequate health literacy.21–23 Two possible forces are
probably at work: lower health literacy patients routinely are screened
out of studies since market researchers typically want only higher
health literacy participants—those respondents traditionally thought to
be best equipped to understand and provide feedback on study mate-
rials. Secondly, individuals with lower health literacy frequently go to
great lengths to mask it because they often feel embarrassed and
ashamed of their lack of proficiency. As a result, lower literacy patients
often decline to participate in research studies. This pilot study points to
the need for physicians and pharmacists to counsel patients, with health
literacy goals in mind, as well as the need to include the spectrum of
health literacy patients in future research.

The lower internal consistency of the six question NVS tool in this
study compared to the original NVS tool may be because of the six
questions in this study were administered via an online survey, versus
the original tool administered the questions via an in-person ques-
tionnaire. The internal consistency of the PPI tool was comparable to
the original NVS tool. However, scale improvement exercises are re-
commended in future research.

5. Conclusions and future directions

Health literacy can be a key in improving patients' health. With
some simple techniques applied to the written support materials used
by pharmacists in patient counseling, this study showed that compre-
hension can increase. In turn this could lead to improved adherence, as
well as reduced medication errors and device misuse. The results of this
study demonstrated the need for patient materials to have lower health
literacy demands. Unfortunately, and almost paradoxically, patients
with low health literacy are traditionally screened out of both qualita-
tive and quantitative research studies because researchers want re-
spondents who can understand the information provided in the study
and can effectively communicate their feedback. This common practice
leads to the exclusion of an important segment of the population, and
arguably most adults. To address this goal, future research in materials
development should include low health literacy patients, compare low
and adequate comprehension patients, and carefully craft patient
communications using best practices and expert consultation. Potential
patient benefits to patients should be studied when presented with
optimized information. Such outcomes can then be used to inform
practice guidelines and policy development(See Fig. 2).

Fig. 2. Percent of Total Correct Answers for the Standard vs.
Optimized Label based for Low and Adequate Health Literacy
Patients.
Note: N=805. Adequate health literacy, n=596) and low
health literacy, n= 209). The optimized label yielded sig-
nificantly better health literacy for both adequate and low
health literacy patients (as compared with the standard
label). Additionally, the adequate health literacy patients
were even more likely to understand the optimized label than
the low health literacy patients. All statistical testing was
done at the 95% CI.
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Appendix A. Supplementary data

Supplementary data related to this article can be found at http://dx.doi.org/10.1016/j.sapharm.2018.04.035.
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