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Abstract

Background—Health literacy (HL) is an established independent predictor of cardiovascular
outcomes. Approximately 90 million Americans have limited HL and read at < 5th grade-level.
Therefore, we sought to determine the suitability and readability level of common cardiovascular
patient education materials (PEM) related to heart failure and heart-healthy lifestyle.

Methods and Results—The suitability and readability of written PEMs were assessed using
the suitability assessment of materials (SAM) and Fry readability formula. The SAM criteria are
comprised of the following categories: message content, text appearance, visuals, and layout and
design. We obtained a convenience sample of 18 English-written cardiovascular PEMs freely
available from major health organizations. Two reviewers independently appraised the PEMs.
Final suitability scores ranged from 12 to 87%. Readability levels ranged between 3rd and 15th
grade-level; the average readability level was 8th grade. Ninety-four percent of the PEMs were
rated either superior or adequate on text appearance, but = 50% of the PEMs were rated
inadequate on each of the other categories of the SAM criteria. Only two (11%) PEMs had the
optimum suitability score of = 70% and < 5th grade readability level suitable for populations with
limited HL.

Conclusions—Commonly available cardiovascular PEMs used by some major healthcare
institutions are not suitable for the average American patient. The true prevalence of suboptimal
PEMs needs to be determined as it potentially negatively impacts optimal healthcare delivery and
outcomes.
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Introduction

Methods

Health literacy is the ability to understand health information and to use that information to
make good decisions about your health and health care.l Given the uniqueness of health
information and the sometimes peculiar and stressful circumstances under which it is
delivered, it has the potential to overwhelm even individuals with advanced literacy skills.
Health care consumers with poorer reading skills are more likely to experience difficulty
with navigating the health care system and to be at risk of having undesirable outcomes.
According to the Institute of Medicine more than 90 million adults in the United States have
difficulty understanding and using health information.2 Limited health literacy (HL) has
been shown to foster non-adherence to cardiovascular disease (CVD) treatment regimen
resulting in suboptimal risk factor control (e.g., hypertension and hyperlipidemia) 3 4 and
increased adverse cardiovascular related health outcomes.5: 8 7 There is an increasing
awareness of the role of adequate health literacy in reducing health care costs and improving
outcomes. In the past decades, several health disciplines have developed educational
materials to aid the patient in the management of their health and healthcare. It is debatable
if these educational materials have provided consumers with adequate health information
and empowered them to become better custodians of their healthcare. Poor suitability (ease
of understanding and acceptance) and readability (reading difficulty) level of cardiovascular
patient education material (PEM) has been suggested as a barrier to improving the
knowledge of the CVD patient.® The aim of this study was to evaluate the suitability and
readability of common cardiovascular PEMs with a focus on heart failure and heart healthy
lifestyle. The novelty of this study lies in the fact that, to the best of our knowledge, it is the
first documented evaluation of the utility of printed PEMs in heart failure arena.

Identification of Assessment Materials

We searched a variety of data sources for full-text manuscripts published between 1990 and
2009 including MEDLINE, Embase, and PsycINFO. The search terms included “health
literacy,” “health education materials,” “patient education materials,” “suitability,”
“readability,” and “assessment.” The reference listings of articles identified from the search
were evaluated for additional publications. Publications from relevant governmental
agencies and abstracts presented at major scientific meetings since January 2005 were also
reviewed for relevance. The guidelines proposed by Doak et al.? for suitability assessment of
materials (SAM) were the most commonly cited in literature.

The SAM evaluates the appropriateness and presentation of printed adult health-related
materials that were developed for use by individuals with limited literacy skills. The SAM
criteria allow for standardized evaluation of health-related patient educational print materials
and have been applied successfully in prior studies related to HL.10-13 Although the SAM
was originally designed for use with printed education materials, it has been applied to
audiovisual and audiotape materials as well.® Furthermore, the validity and reliability of the
SAM has been established in both pediatric and adult populations. In an evaluation of
Pediatric dental patient education materials using the SAM method, a rater was trained by an
experienced health literacy evaluator to establish validity, and then repeated assessment of
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materials by the trained rater was used to establish adequate inter-rater reliability.14 The
reliability of the tool was further established in a study analyzing 31 patient information
leaflets (PILs) for prostate cancer, where, after an independent analysis of each information
leaflet, scores were compared to check the inter-rater reliability of SAM using weighted
kappa coefficients. The study reported that most of the items had moderate or substantial
levels of agreement indicating that the instrument was reliable.1>

The majority of the materials for literacy assessment employ readability formulas designed
for ranking PEMs with a resultant score or measure of grade-level reading difficulty. The
prominent measures of readability documented in literature are the Flesch Reading Ease
(FRE) formula,16 Simplified Measure of Goobledygook (SMOG) readability formula,1’ Fog
index,8 and the Fry Formula.1® The Fry readability formula is a readability metric for
English texts which calculates the reading difficulty level by the average number of
sentences and syllables per hundred words. The averages obtained are then plotted onto a
graph and the reading level of the content or reading material is the point of intersection of
the average number of sentences and the average number of syllables. The Fry readability
graph is the only formula that reports the grade level of the reading material directly from
the plotting of syllable and sentence counts on the graph. We elected to use Fry readability
formula (or Fry readability graph)!® because it is one of the commonly used formulas to
evaluate written health literature. In addition, it is relatively easy to conduct, has widespread
acceptability and utilization in current health education literature.29 The Fry formula
correlates highly with other readability formulas and has application for both pediatric and
adult populations.?! The Fry Formulal® and Doak et al.? guidelines were utilized for the
suitability and readability assessment of the cardiovascular PEMs identified.

Collection and Assessment of Cardiovascular PEMs

We obtained a convenience sample of printed patient information related to heart failure and
heart healthy lifestyle from major local cardiovascular clinics as well as information
retrieved from Internet search. Google search engine was utilized to search the web with the
key words "cardiovascular patient education materials.” We utilized 18 consecutively
identified free PEMs written in English pertaining to heart failure and heart healthy lifestyle.
Information written in languages other than English and/or specifically for health care
professionals was not included in the study. We also excluded information targeting
pediatric population as well as information on topics other than heart failure and heart
healthy lifestyle.

Suitability assessment

The cardiovascular PEMs were evaluated based on the SAM criteria (Table 1) guidelines
proposed by Doak et al.® For our analysis we derived a 26-item tool from the SAM
instrument composed of the following four categories: message content, text appearance,
visuals, and layout and design. For example, message content (e.g. “are readers told what
they should get from the material and what they can do to improve their health?”), text
appearance (e.g. “is the font no smaller than 12 to 14 points”), visuals (e.g. “do the visuals
all help communicate messages in a literal manner?”; “Are the visuals culturally relevant
and sensitive”?), layout and design (e.g. * are the messages organized so they are easy to act

J Cardiovasc Nurs. Author manuscript; available in PMC 2014 May 02.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Taylor-Clarke et al.

Page 4

on and recall”?). Two reviewers (CM and MK) independently appraised each PEM
characteristic using a scoring scheme of 0 (inadequate), 1 (adequate), or 2 (superior). A total
SAM score was calculated for each of the four categories of the SAM criteria by adding up
the points earned by all characteristics in each category then divided by the total points
attainable to arrive at a percentage score for each category. An overall final percentage score
was derived as the weighted-average of the SAM scores from all four categories. All
percentage scores were interpreted as inadequate (0—39%), adequate (40-69%), and superior
(70-100%) based on recommendations of the SAM criteria.

Readability assessment

The reading grade level for each material was assessed using the Fry reading grade level
assessment tool. Conducting the Fry test on a cardiovascular PEM involved a sequence of
steps: three samples of a 100-word passage were randomly selected, followed by a count of
the number of sentences in all three 100-word passages (the fraction of the last sentence is
estimated to the nearest 1/10t), and then a syllable count of all three 100-word passages.
The average number of sentences and syllables derived from all three randomly chosen
passages are then plotted on a Fry’s readability graph to determine the reading grade-level of
the PEM. Two reviewers (CM and MK) independently performed the Fry’s test on all
collected cardiovascular PEMs by using three separate excerpts from each material.

Analyses and Inter-Rater Agreement

Results

Cohen’s weighted kappa (x) coefficient?2 23 was used to determine the agreement between
the results of suitability and readability analyses from the two independent reviewers (CM
and MK). The Cohen’s «x statistic is reported on a graded scale between 0 and 1.0 with <
0.20 (poor), 0.21-0.40 (fair), 0.41-0.60 (moderate), 0.61-0.80 (good), and 0.81-1.0
(perfect).1® Inter-rater agreement analyses were performed using the statistical program R.24
Descriptive and graphical analyses of study data was performed with GraphPad Prism
version 5.0a for Mac OS X (GraphPad Software, San Diego CA, www.graphpad.com). We
conducted a preliminary (pre-appraisal) evaluation of inter-rater agreement by applying the
SAM criteria to 3 randomly selected cardiovascular PEMs in order to resolve any
discrepancies in the interpretation of the component characteristics of the SAM criteria; and
then, two investigators (CM and MK) independently appraised all collected cardiovascular
PEMs. A different investigator (KT) performed all analyses of inter-rater agreement. The
Cohen’s weighted x coefficient between CM and MK for independent appraisal of all
cardiovascular PEMs according to categories of the SAM criteria were as follows: for
message content x = 0.59 (95% Cl= 0.49, 0.69); for text appearance x = 0.66 (95% Cl=
0.50, 0.82); for visuals x = 0.68 (95% CI= 0.54, 0.81); and lastly for layout and design x =
0.64 (95% CI=0.47, 0.81). The overall weighted « coefficient for suitability assessment was
0.66 (95% CI=0.59, 0.73), indicating an overall good agreement between CM and MK. The
two investigators had 100 percent agreement in their readability assessment.

Fifteen of the 18 cardiovascular PEMs identified and evaluated were published within this
decade. The origin, cardiovascular focus, target population, and source of the PEMs are
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delineated in Table 2. Sixteen of these education materials targeted the general population,
while the remainder targeted African American and Latino populations, respectively. Four
PEMs originated from Krames or Krames/Merck and were located at a major city hospital
that caters to the indigent population, while other PEMs were from health advocacy groups
(American Heart Association, Heart Failure Society, National Heart, Lung, and Blood
Institute), and from healthcare center/organizations/corporation (University of North
Carolina, MaineHealth, Ohio State University Medical Center, Practicing Physician
Education in Geriatrics Project, and Center for Health Care Strategies).

The following tables illustrate the detailed performance data of all PEMs by categories of
the SAM criteria: Table 3a, appraisal by message content; Table 3b, appraisal by text
appearance; Table 3c, appraisal by visuals; Table 3d, appraisal by layout and design. In the
message content category, only 3 materials had superior rating while 9 PEMs were
inadequate, and the remainder was rated adequate. On the text appearance criterion, 12
PEMs were superior, 5 were adequate and only one PEM was inadequate. Ten PEMs were
inadequate by the visuals criterion and the remainder was evenly split between adequate and
superior ratings. Nine PEMs had inadequate layout and design; only three had superior
rating in this category. Overall, the analysis by categories of the SAM criteria suggests that
the appearance criterion is more strictly observed because 94% of all PEMs were rated
either superior or adequate in this category with a mean percentage score of 72%. On the
contrary, in the other categories of the SAM criteria = 50% of the PEMs were inadequate,
with mean percentage scores of 37% for visuals, 47% for message content, and 43% for
layout and design, respectively. Figure 1 illustrates the relative performance of all PEMs by
appraisal categories. It displays the fact that most PEMs performed well on the text
appearance criterion, that only PEMs 13, 15, and 16 excelled in terms of message content,
that PEMs 4, 6, 13, and 16 were superior per visuals, and that PEM 5, 13, and 16 were
superior in layout and design.

Final suitability scores ranged from 12 to 87% and mean ~ 50%. Based on the ranking of the
final percentage scores, only 2 (11%) of the 18 PEMs had superior (>70%) suitability
scores. Of the remaining PEMs, 11 (61%) were rated average and 5 (28%) as inadequate.
The readability levels of all the PEMs ranged between 3" and 15t grade-level; the average
readability level was 8th grade-level. The two printed patient information materials (PEMs
13 and 16) with superior suitability had 3™ and 4t grade readability levels respectively. On
the contrary, eight of the 11 PEMs rated as adequate had 7t grade readability level; the
readability levels in this group ranged from 6-10™ grade. One of the PEMs that rated as
inadequate had a 67 grade readability level while the remainder had =10t grade
readability levels. Figure 2 illustrates the combined performance of all PEMSs according to
suitability and readability levels. Only two PEMs had the optimum suitability score of >
70% and < 5" grade readability level. Seven PEMs were at the 7" grade level mark and
within the adequate suitability zone.

Discussion

This evaluation of the suitability and readability of a convenience sample of English-written
cardiovascular PEMs employed by some major healthcare institutions, demonstrates a broad
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range in suitability scores (12 to 87 %) and readability levels (3™ and 15t grade). The
average readability level was ~ 8! grade. Although the majority of the PEMs were rated
either superior or adequate on text appearance, more than half of all the PEMs were rated
inadequate on each of the other categories of the SAM criteria, notably visuals, message
content, and layout and design. Only two PEMs had the optimum suitability score (= 70%)
and readability level (< 5 grade) suitable for populations with limited HL. Both of these
materials (PEMs 13 and 16) appear to have been written with vulnerable populations in
mind. PEM 13 was written for a low-literacy Latino community while PEM16 targeted a
low-literacy heart failure population in North Carolina.

The ideal performance of PEMs 13 and 16 indicates that it is possible to develop suitable
educational materials for patients with limited HL. Furthermore, it suggests that the tools for
creating suitable PEMs are available to those interested in using them. However, the fact
that of all 18 PEMs retrieved from some major health organizations, including leading
government sources, only two PEMSs had ideal suitability and readability is a cause for
concern. In a recent evaluation of diabetes and cardiovascular disease PEMs developed by
the American Diabetes Association and the American Heart Association for low-health
literacy populations, the PEMs consistently met few criteria for usability by patients with
low literacy.2® That report mirrors the results of the current study, which suggests that
suboptimal PEMs are potentially pervasive, and thus requires further investigation and
possible intervention.

Since the average American reads at an 8! grade reading level, Doak et al® recommend that
educational materials should not exceed the 6! grade reading level.26 However, in our
evaluation, we elected to use a 5" grade reading level as the cut off for optimal readability.
This is because the average Medicare or Medicaid recipient reads at a 5" grade-level and an
average person from a vulnerable population may read below the 5" grade-level .26 27 |t is
important to note that despite the disproportionate limited HL amongst ethnic and minority
groups, there is also a significant population of Whites with limited HL.28 Overall, race and
ethnicity are not the only delineators of the population vulnerable to limited HL; elderly
Americans, chronic disease patients, recent immigrants, and people with low socioeconomic
status are similarly afflicted by limited HL28 and disproportionate CVD burden and adverse
outcome.2® The results of a 2003 National Assessment of Adult HL survey indicates that 87
million (36%) of the 242 million adults have limited HL.28 Thus limited HL pervades our
society with attendant costs to the healthcare system and economy,3 31 which underscores
the need to investigate the actual prevalence of poor PEMs, their potential impact on
cardiovascular care and outcome, and approaches to improve PEMs in order to facilitate
care delivery.

Practice and Policy Implications

The findings from this study have important implications for clinical practice: healthcare
professionals charged with the responsibility of developing PEMs should become aware of
the potentially significant prevalence of suboptimal PEMs. This knowledge should motivate
them to design PEMs that patients with low literacy levels can understand and act on. For
instance, within the cardiovascular arena where risk assessment or prediction underpins
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management strategy, it may be worthwhile to explore how HL status can be incorporated
into new or existing algorithms for risk prediction in order to further refine our risk
assessment or justification for aggressive social and medical intervention, while creating a
continued awareness on the potential impact of limited HL on cardiovascular and health
outcomes in general. This action can be viewed as an extension of the philosophy of
personalized medicine with a focus on HL status as an easily measurable and addressable
determinant of prospective cardiovascular disease phenotype. Educational materials
designed to activate patients toward healthy behavior should be culturally competent and
relevant. Each healthcare facility should set up a feedback mechanism that allows them to
evaluate patient’s use and comprehension of the materials. This effort will undoubtedly
improve patients’ informed participation in their healthcare management and hopefully lead
to better adherence to treatment regimen, lifestyle changes, and improved cardiovascular
outcomes.

Given that HL has been named a Joint Commission Patient Safety Goal, governmental
agencies should lead this effort by carefully designing materials using low literacy principles
(shortening words, simplifying sentence structure, culturally appropriate artwork, large clear
font etc.) tailored to no higher than a 51" grade reading level. Preliminary educational
materials should be made available to patients soliciting their honest critique and feedback.
The materials should be refined using input from the target population. The indisputable
benefit of primary prevention should compel insurance payers to compensate clinicians who
address HL or HL-related problems. As a matter of fact, the report card on the performance
or rating of healthcare organizations could reflect objective efforts targeted at effective
patient education and communication strategies across varying HL strata. We have
delineated our perspective on possible approaches to PEMs improvement on Table 4.
Finally, healthcare consumers should be encouraged to be proactive in advocating for their
health through utilization of the materials and providing necessary feedback whenever
possible.

Limitations

A major limitation of our study rests on lack of outcomes data on the impact of suboptimal
PEMs. In addition, no detailed patient-based evaluation was performed to determine the
patients perspective on suitability of all PEMs evaluated. These issues provide insight on
future research directions. Another major limitation is the number of PEMs evaluated in this
study, which cannot be representative of the number of healthcare institutions, and therefore
PEMs, across the country. However, the convenience sample of PEMs evaluated was
identified by consecutive selection of top search results for free English-written PEMs
related to heart failure and heart healthy lifestyle. Though not a representative sample, the
fact that these suboptimal PEMs were developed by leading health organizations should be
impetus for more comprehensive studies to evaluate the prevalence across healthcare
institutions and practice groups, and the potential impact of suboptimal PEMs on
cardiovascular care and outcomes. Lastly, even when the PEM is perfect, health care
consumers sometimes neglect to read the educational materials or may elect not to adhere to
the teachings provided in the PEM.
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Summary

The results of this study show that majority of the PEMs we evaluated had suboptimal
suitability and readability levels. This raises the question about the actual prevalence of
suboptimal cardiovascular PEMs across health institutions and practice organizations in the
country. Current changes in the healthcare delivery system has imposed a limitation on the
contact time between patient and provider as well as decreased length of hospital stay. This
ongoing transformation has undoubtedly increased patients’ responsibility for self-care
thereby emphasizing the need for quality teaching and instruction materials.
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PEM14+
PEM13+
PEM124
PEM11+
PEM10+
PEMO+
PEMS8+
PEM7+
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PEMS+
PEM4+
PEM3+
PEM2+
PEM1+

Message content

E= Textappearance
E5 Visuals
I Layoutand design

Appraisal Categories

Figure 1. Relative performance of PEMs by appraisal categories

This stacked bar chart illustrates the relative performance of all PEMs by appraisal categories. It demonstrates that most PEMs
performed well on the text appearance criterion. However, only PEMs 13, 15, and 16 excelled per message content, PEMs 4, 6,

13, and 16

were superior per visuals, and PEM 5, 13, and 16 were superior per layout and design; thus PEMs 13, 16 performed
consistently well on all appraisal categories.
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Figure 2. Readability versus suitability plot of PEMs

A graphical representation of the combined suitability and readability performance of all PEMs. Only two PEMs had the
optimum suitability score of = 70% and the < 5" grade readability level that characterizes majority of the ~ 90 million
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Americans with limited health literacy. Seven PEMs were at the 71 grade level mark and within the adequate suitability zone.

PEM, patient education materials
SAM, suitablity assessment of materials
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Table 1

SAM criteria utilized for appraisal of PEMs

Category Criteria

Message Content
Does the material explain the purpose and benefits from the patient’s view?
Is the content limited to a few essential main points that the majority of the target population will benefit from?
Are behaviors and skills emphasized rather than just facts?
Are readers provided with opportunities small successes?
Are key points reviewed at the end of each section/page?
Is the material sensitive to cultural differences?
Is the new information placed in the context of the patients’ lives?
Are readers told what they should get from the material and what can do to improve their health?
Is the organization of the paragraphs and sentences conducive to easy reading?
Are instructions broken into easy-to-read parts?

Is the material interactive (encourage the patient to write, answer questions, ask questions, cut out forms, etc)?

Text Appearance
Is the font size no smaller than 12-14pt?
Is easy-to-read font (no fancy script or lettering) used?
Are bold and underline used instead of ALL CAPS and italics?
Are colors used to promote easy reading? (Dark fonts on light backgrounds are best.)
Is overall sharp contrast and large font used?
Visuals

Do the visuals all help communicate your messages in a literal manner (no abstract symbols)?

Are the visuals culturally relevant and sensitive?

Are the visuals easy for your readers to follow and understand?

Are internal body parts or small objects shown in context and in a realistic manner?

Are the visuals professional and appropriate for an adult audience?

Are the visuals free of distracting details that take away from the main idea?

Do all the graphics contribute to your message?

Are examples given for any lists, charts, or diaries that readers are supposed to complete?
Layout and Design

Is the cover effectively designed?

Are messages organized so they are easy to act on and recall? (Headings, sub-headings, etc.)

Is there a lot of white space (no dense text)?

Is the text easy for the eye to follow (Bullets, paragraph shape: 40-50 characters wide, text boxes)?

SAM, suitability assessment of materials; PEM, patient education meterials
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Table 4

Possible approaches to improving patient education materials

Development of optimal PEMs can be accomplished using existing guidelines while exploring associated barriers to their
implementation

Standards for effective PEM should be developed,; this should be guided by research into the cost-effective universal suitability and
readability levels for PEMs e.g. what is the lowest feasbile and cost-effective reading grade level?

PEMs can and should be tailored to populations with attention to population-specific issues such as cultural senstivity and relevance
in language and visual content

We should create oversight regulation, akin to local institutional review boards, to ensure that PEMs utilized at various institutions
meet appropriate HL standards

Health professionals should be trained for effective delivery of PEMs

We should conduct careful research to evaluate the impact of optimal PEMs on patient understanding, self-efficacy, behaviour, and
outcomes

Patient HL status can be incorporated into traditional risk engines in effort to improve risk prediction, especially in vulnerable
populations

Additionally, this should constitute a step towards increasing awareness of the importance of patient HL, as well as refinning
methods for HL assessment and application

Centers of excellence should be incentivized to champion the cause of understanding and improvement of patient HL status in
clinical practice

PEM, Patient education material; HL, Health literacy
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