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Abstract
Health literacy represents the communication among patients, their social networks, providers, and
health systems to promote patients’ understanding and engagement in their care. This is
particularly relevant in kidney disease, in which the complexity of the medical condition and the
extent of the health-care team require strategies to overcome health-literacy-related barriers.
Limited literacy is common in patients with all stages of kidney disease and is associated with
important outcomes, including reduced knowledge, less adherence, hospitalization, and death. A
growing understanding and characterization of the health system, or organizational health literacy,
may further our understanding of this dynamic relationship. Although various valid methods exist,
assessment of health literacy within individuals or systematically within care settings has not been
routinely performed. This may be in part due to the limited research in kidney-specific strategies
to address limited health literacy. Future research to understand the mechanisms of health literacy
will permit targeted, efficient interventions to bridge gaps and improve outcomes even in patients
with complex kidney disease.
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The epidemic of kidney disease, which affects 26 million people in the United States and
600 million worldwide, continues to grow in parallel to other related chronic conditions,
such as diabetes, hypertension, and obesity.1,2 Despite available established therapies to
prevent progression of CKD and to manage its related conditions or complications,
execution of these recommended treatments even in large integrated health systems is often
unsatisfactory.3 Although many factors contribute to this suboptimal delivery and
coordination of kidney disease care, it is fundamentally the patient who is tasked daily with
understanding, implementing, and maintaining clinical recommendations for kidney-related
self-care. Even with concerted multidisciplinary efforts, participation in self-management
behaviors including adherence with complex medication schedules, dietary
recommendations, management of co-morbid conditions, and preparation for renal
replacement therapies is poor.4 Identifying and addressing specific barriers to this process
are critical opportunities to improve CKD quality of care.
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Over the past 2 decades, health literacy has been increasingly recognized as an important
influence on the exchange and application of information among patients, their social
networks, providers, and health systems. Consistent associations have been found among
low health literacy and less preventive health behaviors, more hospitalizations, and a higher
risk of mortality.5 In the United States, it is estimated that 90 million people have basic or
below-basic literacy skills, and more than 110 million people have poor mathematical
skills.6 Low health literacy is common and disproportionately affects those who are older,
those with lower socioeconomic resources, and those with lower educational attainment.7

Thus, patients at higher risk for the development or progression of CKD may also be at
higher risk for challenges engaging their health care. Interventions to address low health
literacy in other conditions such as diabetes and heart failure have demonstrated
improvements in patient’s knowledge, self-efficacy, behaviors, and clinical status,8

supporting health literacy as a potential target for care improvement in other related chronic
conditions, including kidney disease.

In this review, we aim to define health literacy and describe available assessment measures.
We also will examine the current research representing the understanding of health literacy
among patients with CKD, ESRD, and kidney transplant. Finally, we will provide
considerations for addressing low health literacy in clinical practice as well as future
research.

What Is Health Literacy and How Do I Assess It?
Definition

Health literacy is a comprehensive concept representing the diverse communication skills of
individuals that are fundamental to optimizing interactions within the broader system of
health care. These skills are more than reading and writing (print literacy), but also include
listening and speaking (oral literacy), numeracy, as well as cultural and conceptual
knowledge (Fig 1).9 The proposed definitions have evolved over time as the understanding
of the role of health literacy in care itself has matured. A recent adaptation of the Institute of
Medicine definition, “the degree to which individuals can obtain, process, understand, and
communicate about health-related information needed to make informed health decisions”,10

emphasizes the critical dynamic aspect of the act of individuals not only consuming
information but also transmitting it to close gaps in understanding. Organizations can also be
characterized as being health literate when they systematically demonstrate complementary
attributes such as integration of health literacy into their mission and daily operations, their
commitment to ascertain and meet the needs of all of those served, and when they include
ongoing strategies to ensure effective communication.11 Future definitions of health literacy
may be even more explicit in this shared responsibility among patients, providers,
organizations, and our community.

Understanding quantitative information is essential for establishing the presence and
severity of and monitoring the status of kidney disease. Health numeracy, often considered a
component of health literacy, is “the degree that individuals can apply numerical, graphical,
and statistical skills to understand and act on health information needed to make effective
health decisions.”12 Although health literacy and numeracy are similar, they are not
perfectly correlated, and patients with adequate health literacy can have difficulty with
numeracy-related tasks.13 The independent contributions of numeracy and health literacy in
chronic disease care are active areas of research.

Assessment
There are various instruments that have been developed to evaluate health literacy, and they
are primarily intended for use in a research setting. These include objective and subjective
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assessments as well as those in which the purpose is to screen for more severe skill deficits.
Despite the acknowledged array of skills that constitute health literacy, the instruments used
most widely focus on reading skills. Evaluation of numeracy requires administration of
additional instruments. We will briefly review those most commonly used and highlight
those reported among patients with kidney disease (Table 1). Additional detail regarding the
performance of the health literacy measures is available elsewhere.14

The Rapid Estimate of Adult Literacy in Medicine (REALM), a brief 3-minute test, was one
of the first measures of health literacy and remains one of the most common. It is a list of 66
words read aloud by participants and assessed by pronunciation accuracy.15 An 8-word
version was developed, but it has had limited use.16 A kidney transplant version, the
REALM-T, is composed of 69 transplant-specific words and was validated in one study to
describe the health literacy of kidney transplant recipients.17

The Test of Functional Health Literacy in Adults (TOFHLA) is another commonly used
measure of health literacy and uses a modified Cloze procedure in which reading passages
about medical information are missing every 5th to 7th word.18 This type of test relies on
the participant’s understanding of vocabulary and the context in which it is used to choose
the correct replacement word. Participants are required to select the correct word for each of
the passages and are given 12 minutes to complete 50 items. This version also includes 17
task-oriented numeracy items. More often implemented is the shortened form, or S-
TOFHLA, consisting of 36 items and allowing a maximum of 7 minutes to complete.19

Although 4 numeracy items were originally included in the S-TOFHLA, many studies do
not include them, and there is also evidence that they do not additionally contribute to
associations between health literacy and other factors.20 Spanish versions have also been
validated for use.

The Health Literacy Skills Instrument is a new survey with multiple-choice items evaluating
an individual’s print and oral literacy, numeracy, and web-based navigation proficiency.21

Subjects are presented a stimulus that represents health information that may be encountered
in daily life, and they are then asked to interpret and respond according to a theory-based
framework of skills. There is little experience describing this new measure and its
associations with clinical outcomes, but given that its applied content is substantially
different from previous health literacy assessments, comparisons of its performance will be
very informative.

Health literacy measures have commonly been administered for research purposes, but with
the increasing recognition of the effect of limited literacy on clinical outcomes, there is
increasing focus on screening in a clinical setting. The time and training of personnel to
perform the assessment can be a barrier to administration. Thus, recently developed
measures focus on brevity and potential utility in various clinical settings.

The Newest Vital Sign is a 6-question measure that can be administered in English or
Spanish and is based on the interpretation of a nutrition label.22 It is a brief instrument
requiring only 3 to 5 minutes. However, its performance demonstrates a tendency to
overestimate limited literacy in patient populations and is one factor contributing to its
limited use in research.23

Evidence is growing that brief, subjective health literacy screening (Short Literacy Survey
[SLS]) items (1) “How often do you have someone help you read hospital materials?”,
(2) ”How confident are you filling out medical forms by yourself?”, and (3) ”How often do
you have problems learning about your medical condition because of difficulty
understanding written information?” are associated with valid measures of health literacy24

and prospectively relate to important health outcomes such as mortality and
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hospitalizations.25 The SLS has also been validated in Spanish.26 These 3 items have been
adapted and reduced even further to the Single Item Literacy Screener scale, “How often do
you need to have someone help you when you read instructions, pamphlets, or other written
material from your doctor or pharmacy?”, and was sensitive and specific for identifying
limited literacy.27

Assessment of health numeracy also includes objective and subjective measures. The Wide
Range Achievement Test-428 and the Lipkus Numeracy Scale29 test arithmetic ability, but
they may be intimidating for respondents. In contrast, the subjective scales of numeracy do
not test the actual ability to perform mathematical computations, but instead they ask
participants about their confidence, or perceived ability, of working with quantitative
information. The Subjective Numeracy Scale includes 8 questions answered on a 6-point
Likert Scale.30

There are several limitations of the literacy and numeracy assessments that must be taken
into consideration when interpreting results or integrating these measures into research or
practice. The REALM and the TOFHLA require staff to either directly administer the test or
to ensure that the allocated time is not violated. This may not transfer easily to settings with
limited staffing resources. Although the REALM and TOFHLA can identify patients who
have significant health literacy deficits, there is less variation at the upper end of the scoring
range, suggesting a possible ceiling effect. The current measures do not assess other
potentially important components of health literacy, such as verbal literacy, technology and
communication skills, and learning style. Although international health literacy research is
increasing, few validated tools are available in languages other than English and
Spanish.23,31,32

More importantly, it is critical to acknowledge that many patients with limited literacy and
numeracy skills experience shame or embarrassment when they are evaluated in these
domains.33,34 In one small study, most patients with limited literacy reported that it would
be helpful for the physician or nurse to know that they had difficulty reading; however, the
act of informing the provider and recording it in the medical record would cause them to feel
ashamed.35 These concerns may be addressed within an organization by educating providers
about the importance of health literacy screening and training providers in patient-centered
clear communication to promote effective conversations in all patients.36 Promoting these
strategies may be a characteristic found within a health-literate organization.

Organizational health literacy is increasingly recognized as an important factor to engage
patients, and measures endorsed by the National Quality Forum are available to assess the
practices of health systems. Recently, the Institute of Medicine Roundtable on Health
Literacy described 10 attributes of a health-literate organization representing, in part,
organizational commitment, infrastructure to support accessible technology, training of the
workforce, and inclusion of health literacy in policies and practices, all to support effective
communication.37 Tools to perform an environmental assessment of health literacy,38 or an
assessment of the communication climate,39 are available and represent various views from
stakeholders in the health systems, including administrators, providers, and patients.

Why Is Health Literacy Important in Kidney Disease Care?
Conceptual Model

Various conceptual models to depict the role of health literacy and patient outcomes have
been proposed,40 including one within the context of kidney disease.41 The ongoing
treatment of kidney disease to prevent its development, progression, and ultimately to
optimize care in the setting of end-stage kidney disease (ESKD) requires detailed intensive
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coordination of the patient, their social network, their health providers, and the health
system. Thus, we propose considering a model demonstrating an integrated framework of
health literacy and health action that includes patient- and system-level factors as
determinants of patients’ motives, behaviors, and ultimately health outcomes to
comprehensively describe the complexity of kidney care.42-43a (Fig 2) This view suggests
that individual and organizational health literacy contribute to a patient’s knowledge of his/
her condition, to attitudes about its importance, to engaged social supports, and to decision-
making skills to influence health actions such as access and use of care, the effectiveness of
patient-provider interactions, and finally self-care behaviors. Initial studies in kidney disease
provide support for this approach.

CKD and ESKD
Health literacy has a potential role in all aspects of kidney disease care; however, there
remains a poor understanding and low concern about kidney disease among those at risk or
with diagnosed CKD. In 195 participants with hypertension, all at least at risk of future
development of CKD were asked how concerned they were about developing kidney disease
over the next 10 years.44 Among those with adequate health literacy, 21% were not
concerned, compared with 85% among those with the lowest health literacy.44 Poor
understanding of kidney disease may be contributing to its low observed importance.

Available research of health literacy in patients with nondialysis-dependent CKD is limited
to a single cohort from one academic medical center.45,46 In almost 400 patients with
established CKD under the care of a nephrologist, the prevalence of limited health literacy
was 19%. Objective kidney knowledge was independently associated with health literacy,
but perceived kidney knowledge was not significantly related. There are currently no reports
examining health literacy and clinical outcomes in CKD.

More research has evaluated health literacy in dialysis patients, with a total of 8 patient
groups. Two studies describe the prevalence of limited health literacy as 5% to 50% among
a total of 32 peritoneal dialysis patients.47,48 In hemodialysis, the largest study of 480
participants found 32% with limited literacy,49 similar to other studies, although these range
from 16% to 50%.48,50-53 Limited health literacy is consistently associated with fewer years
of education, non-White race, and male gender.49,52 The disparities observed in these
vulnerable populations may be explained in part to differences in health literacy, as seen
with diabetes and numeracy.54

In a 2-year prospective cohort of 480 incident hemodialysis patients, limited health literacy
was associated with a 50% greater risk of mortality, even after adjustment for age, gender,
race, diabetes, and serum albumin.49 Limited health literacy has been found in other samples
to be associated with higher average blood pressure,53 more missed dialysis treatments, and
more frequent use of emergency room services.55 In addition, those with limited literacy
were more likely to have ESKD-related hospitalizations with an adjusted incidence rate ratio
of 1.55 (1.03-2.34; P = .04).55 Other determinants along the causal pathway remain to be
determined.

Understanding kidney disease requires patients to interpret, apply, and use quantitative
information especially as it relates to fundamental laboratory assessments. However, only 1
study to date reports an assessment of numeracy among patients with kidney disease. Using
the 3-item probability-based numeracy scale administered to 75 advanced CKD patients and
112 dialysis patients, numeracy was systematically poor.56 No association was observed
with type of vascular access; however, those with higher numeracy scores were more likely
to be waitlisted or receive a kidney transplant. In addition, numeracy performance correlated
highly with other tests of cognitive function.56

Dageforde and Cavanaugh Page 5

Adv Chronic Kidney Dis. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Kidney Transplant
Kidney transplantation is the optimal therapy for those who are medically eligible among
those with advanced CKD or ESKD. The evaluation process requires intensive patient
engagement, posing a challenge for even the most skilled. Although the concepts of health
literacy are pertinent to kidney transplant candidates and recipients, the literature
characterizing health literacy of the kidney-transplant-specific patient population is
limited.41

In a small study of 62 prevalent dialysis patients, 32% of patients had inadequate health
literacy and in adjusted analyses had a 78% less likelihood of referral for kidney
transplantation.51 A second single-center cross-sectional study of 124 kidney transplant
recipients found that only 9% had limited health literacy. In this same study, a transplant-
specific health literacy measure was evaluated, REALM-T.17 The results of the REALM-T,
but not the S-TOFHLA, improved with increased time posttrans-plant. Transplant
knowledge was not associated with health literacy in this study, but power to evaluate this
may have been limited.17 In 44 kidney transplant clinic participants, health literacy was
assessed using the Newest Vital Sign and found 41% with limited health literacy.57 This
escalated to 89% among Spanish-speaking participants. Finally, in another small pilot study
of 36 patients, the numeracy items from the TOFHLA were administered without the
literacy items and 72% were reported to have poor numeracy scores.58

Social support is critical to successful kidney transplantation. Patients with limited social
support may be ineligible for transplantation because the caregiver is expected to assist as a
member of the health team to facilitate self-care and effective health actions. In
nontransplant patients, limited health literacy of caregivers has been associated with
uncertainty in medication administration, dosing errors, and poor health outcomes.59-61

Therefore, the health literacy of caregivers should also be considered when assessing factors
influencing transplant care.

Strategies to Address Health Literacy in Kidney Disease
Interventions designed to address patients with low health literacy and numeracy have led to
improvement in patient outcomes. Between 2003 and 2011, over 42 intervention studies
describing health literacy or numeracy interventions have been published.62 Successful
interventions often not only target health literacy but also address moderators for health
literacy, such as costs and accessibility to care. Interventions have also been designed to
increase a sense of self-efficacy, decrease use of health-care services and costs, modify
health behaviors, and improve quality of life.8,62

Educational materials that can be used cooperatively by providers and patients may improve
the effectiveness of information delivery and enhance opportunities for goal-setting and
shared decision-making. For example, the Diabetes Literacy and Numeracy Education
Toolkit is a set of 24 modules written at a 6th-grade reading level with illustrations; it is
used to aid in diabetes education.63 The effect of the Diabetes Literacy and Numeracy
Education Toolkit modules on glycemic control were tested in a randomized control trial at
2 centers. At both study sites, patients in the intervention group had a significant decrease in
hemoglobin A1C at 3 months compared with patients in the control group; however, this did
not persist at the 6-month follow-up.64

Information technology solutions for education and communication are appealing because of
their brevity and their ease of use for most. Examples of applications for mobile devices
include programs that assist the user in tracking their diet and making changes. One
application allows for touch-screen icons, barcode scanning, and voice recording assisting
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patients with limited literacy. Patients using this device reported a change in their dietary
habits, and plans for development of a smartphone application are in place.65 However,
there remains a digital divide in which some patients are much less likely to use technology,
including older, less advantaged, and at times lower literacy patients. Low health literacy
has been associated with less frequent use of a computer to research medications and health
conditions in diabetic patients.66 As our interactions evolve, it will be important to preserve
patient-centered forms of communication in all forms of traditional and nontraditional health
encounters.

Several groups have developed interventions to address limited health literacy in patients
with kidney disease. Although some patients turn to the internet to learn about kidney
disease, the level of available material is often written above the recommended 5th-grade
reading level, making it inaccessible to patients with limited literacy.67 Developing literacy-
sensitive tools to aid patients in education and health-monitoring is necessary because
patients may not understand the information they may find online or lack access to the
internet. Although some of the current interventions are internet based, many focus on
evaluating the patients’ current knowledge and performing literacy-sensitive, in-person
teaching to improve knowledge and outcomes. For advanced kidney disease this may be
supported by Medicare as a clinical service.68

One example of an effort to overcome disparities in the rates of preemptive and early kidney
transplant is the Talking About Live Kidney Donation study. This program includes a low-
literacy education and social-work-based intervention to increase knowledge of living
kidney donation, especially preemptive living kidney transplantation.69 Patients in the
intervention group either received a video and booklet or had patient and family social work
visits in addition to the educational video and booklet. Both interventions improved the
participants’ pursuit of preemptive living-donor kidney transplantation. Although the study
was designed to reach low-literacy patients, the actual skills of the enrolled participants were
more advanced. The effect of the intervention stratified by literacy level was not reported.69

Future opportunities exist to apply this type of literacy-sensitive intervention to a more
diverse group of patients to determine its value.

Summary
Our understanding of the role of health literacy in kidney disease is just beginning. A greater
number of patients are assessed, permitting more detailed and comprehensive evaluations of
the factors associated with risk of limited literacy, associations with social determinants, and
important clinical outcomes. Through additional collaboration and research the influential
modifiable practices of patients and health systems will advance our care. Measures to
assess health literacy are available; however, most have been applied in research settings.
The short subjective measures show promise to characterize patients at highest risk and may
be a consideration even in busy clinical settings. Finally, our strategies to address health
literacy in kidney disease remain equally undeveloped because of limited research in the
area. Health literacy has influenced the fundamental care of complex conditions such as
diabetes, heart failure, and HIV. We anticipate the same effect will ultimately be revealed
for the care of patients with kidney disease.
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CLINICAL SUMMARY

• Limited health literacy is common, observed in 10% to 50% of patients with
kidney disease, and it is associated with kidney knowledge, adherence,
hospitalizations, and death.

• Organizational health literacy may be an important factor in understanding and
addressing barriers to effective kidney care.

• Brief subjective assessments of health literacy show promise for use in clinical
settings and large cohort studies.

• Few studies examine the effect of interventions to address health literacy in
kidney disease.
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Figure 1.
Components of literacy. Adapted with permission from the National Academies Press.9
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Figure 2.
Integrated conceptual model of health literacy.43a
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