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Abstract: Optimizing wellness and health are the most critical goals for patients post
solid-organ transplantation. Low health literacy has important implications for wellness and
health, increasing patient risk for negative health outcomes. More than 30% of the general
US patient population has low health literacy, and solid-organ transplant recipients (SOTRs)
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visually demonstrate the relationships among variables associated with low health literacy and
to develop evidence-based strategies to improve care. The model depicts a number of patient
and healthcare level factors associated with health literacy, several of which have bi-directional
or reciprocal relationships, including access and utilization of healthcare, provider-patient inter-
action, and self-management/adherence. The impact of these factors and their relationships to
SOTR outcomes are reviewed. The HeaL-T represents an important step in developing holistic
understanding of the complexity of health literacy in SOTRs and offers clinicians a base from
which to design strategies to mitigate adverse health effects including increased hospitaliza-
tions, graft failure, and mortality.

Keywords: health literacy, health outcomes, healthcare access, interventions, medication
adherence, solid-organ transplantation

Introduction

Health literacy is defined by the Centers for Disease Control and Prevention as “the
degree to which an individual has the capacity to obtain, communicate, process,
and understand basic health information and services to make appropriate health
decisions.”" The World Health Organization further defines health literacy as “cog-
nitive and social skills which determine the motivation and ability of individuals to
gain access to, understand, and use information in ways which promote and maintain
good health.”? Health literacy includes the ability to read and understand medical
information; properly complete medical forms; interpret numbers such as medication
dosage and lab values; communicate effectively with providers; and properly adhere to
medication regimens.>* Additionally, consideration of health literacy should encompass
the task an individual is being asked to accomplish and the complexity of that task.
Several measures have been developed to gage health literacy status, for example the
Test of Functional Health Literacy in Adults (TOFHLA), Newest Vital Sign (NVS),
and Rapid Estimate of Adult Literacy in Medicine (REALM). Basic or below basic
health literacy (referred to as low health literacy) has been noted in as much as 36%
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of adults living in the United States, with intermediate health
literacy in 53% and proficient health literacy in only 12%.°

Among solid-organ transplant recipients (SOTRs),
studies have noted low health literacy in anywhere from 9%
to 72%.46"1° Moreover, health literacy varies depending on
factors such as instrumentation, geographic location/environ-
ment, and patient characteristics. For example, Chisholm
et al found low health literacy, as measured by a modified
version of the TOFHLA, in 72% of adult renal transplant
recipients served by an outpatient transplant clinic.* Using
the Subjective Health Literacy Screener, Cajita et al reported
a low health literacy rate of ~33% in international, multi-
center heart transplant recipients.” Serper et al found low
health literacy, as measured by the NVS, in 15% of 105 liver
transplant recipients at transplant centers in the Midwestern
and Southern United States.'® A large study from the United
Kingdom noted low health literacy in 20% of dialysis patients
(n=2,621), 15% in those wait-listed for transplant (n=1,959),
and 12% in patients who underwent renal transplantation
(n=2,262).% The substantive percentage of pre- and posttrans-
plant populations with low health literacy is concerning given

noted associations between health literacy, health outcomes,
and increased costs of medical care.>!'! Friedland reported
that low health literacy in the US is associated with $73 bil-
lion more spent on healthcare each year.'? Weiss and Palmer
found that patients with low health literacy spend four times
as much on healthcare each year when compared to those
with better health literacy."

Although the literature is clear on the detrimental impact
of low health literacy on posttransplant outcomes (described
further in the following section), a gap exists regarding a
comprehensive, yet contained, foundational model that may
be applied to develop interventions that mitigate the effects of
low health literacy. To better depict the spectrum of factors
and outcomes associated with health literacy in SOTRs, the
purpose of this review was to build on the previous work of
Paasche-Orlow and Wolf, and propose the adapted Health
Literacy Model in Transplantation or HeaL-T (Figure 1).!516
A further objective was to use the HealL-T as a platform from
which to briefly discuss interventions, strategies, and tools
to address low health literacy in SOTRs. (Studies from both
the general patient population and transplant population were
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Figure | Health literacy model in transplantation (Heal-T): patient-level factors, healthcare-level factors, and outcomes associated with health literacy in the solid-organ

transplant population.®*!¢

Notes: Health literacy is associated with several patient-level (eg, age, cognitive function) and caregiver factors. Health literacy also influences, and is influenced by, caregiver
and healthcare-level factors including access and utilization of healthcare, provider-patient interaction, and self-management/adherence. These factors may also influence
each other; for example, a patient’s adherence may be influenced by an interaction with a provider. Health outcomes are affected by all of these factors that stem from
health literacy, and these outcomes can also influence healthcare-level factors as well as health literacy. For example, a patient who does not understand how to take his/her
medication (health literacy), and is thus nonadherent (healthcare-level factor), is hospitalized (outcome). During the hospitalization (outcome), the patient has an effective
educational interaction with a provider (healthcare-level factor) and develops an understanding of why and how to take his/her medication (health literacy). Going forward,
the patient’s adherence increases and his/her outcomes improve. The Heal-T is adapted with permission from Paasche-Orlow MK, Wolf MS. The causal pathways linking
health literacy to health outcomes. Am | Health Behav. 2007;31(Suppl 1):S19-S26." *Studies from both the general population and transplant population were reviewed,

particularly when literature in the transplant population was scarce.
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reviewed to describe the factors and relationships depicted
as part of the Heal-T, particularly when literature in the
transplant population was scarce.)

Posttransplant outcomes affected
by health literacy

Low health literacy is consistently associated with negative
patient outcomes in the kidney disease and transplant litera-
ture. For example, prior studies among kidney transplant
recipients found that lower health literacy was associated
with increased serum creatinine levels, an indicator of renal
dysfunction.”!” In a recent systematic review of health out-
comes and health literacy in chronic kidney disease patients
(4,367 non-dialysis, 13,202 dialysis, 390 transplant, and
341 unspecified), low health literacy was associated with
increased risk of mortality, emergency department use,
and hospitalization." A study of liver transplant recipients
conducted by Serper et al noted that increased treatment
knowledge, which was associated with better health literacy,
resulted in a 15% reduction in posttransplant hospitalization
(incidence rate ratio [IRR]=0.85, 95% CI=0.74-0.97).1°
Serper et al also found that low health literacy was asso-
ciated with medication tradeoffs (defined as choosing
between “spending money on medications vs other essential
expenses”) among kidney and liver transplant recipients,
which in turn increased risk of hospitalization (relative
risk [RR]=1.64, 95% CI=1.14-2.35).'® Miller-Matero et al
reported that SOTRs with low health literacy were more
likely to be readmitted to hospital after transplant as well as
experience graft failure.!® Finally, and perhaps most alarm-
ingly, Cavanaugh et al found that end-stage renal disease
patients with limited health literacy had higher mortality
risk than those with adequate health literacy (HR=1.54, 95%
CI=1.01-2.36).%° See Figure 1 for a summary of posttrans-
plant outcomes associated with health literacy.

Patient-level factors associated with

health literacy

Patient-level variables depicted in the HeaL.-T (Figure 1 and
Table 1) and explored in the following sections represent
both modifiable and non-modifiable factors associated with
health literacy. Improved understanding of these factors
may assist healthcare professionals in identifying SOTRs at
high risk for low health literacy. Interventions are unlikely
to directly impact most patient-level factors, particularly
non-modifiable demographics such age and race. However,
healthcare providers and organizations can promote prac-
tices that optimize outcomes in patients with low health

Table | Relationships between patient-level factors and health
literacy

Low health literacy is associated with:

e Older age

e Minority race/ethnicity

e Primary language other than English
e Lower education level

e Unemployed

e Lower income/living in poverty

e Not married

e Cultural/environmental challenges®
e Public or no health insurance status®
e Deceased donor

e Poorer physical/mental health

e Increased comorbidities

o Negative health beliefs/attitudes®

e Limited verbal ability?

e Limited cognitive function

e Increased vision/hearing impairments®

Note: *Association with health literacy primarily based on reviews of studies in the
general patient population when transplant studies were scarce or non-existent.

literacy and close the gap (disparities) that exist across
these factors.

Although addressed individually in this review, it should
be remembered that patient factors often intersect and exist
within a broader context that influences health literacy and,
in turn, posttransplant functioning. Often one variable, such
as advanced age, may serve as a proxy or signifier for an
underlying issue, such as cognitive deterioration. Exploring
various intersections is beyond the scope of this review, but
they should be considered and evaluated as part of health
literacy assessment.

Age and race/ethnicity

In general, older age has consistently been associated with
low health literacy, and some studies describe those 65 years
and older as being particularly affected.*>?!2¢ Regarding
race/ethnicity, multiple US studies have demonstrated
a consistent pattern of low health literacy among racial/
ethnic minorities including Hispanic and African American
groups.>20:21.23.27.28 Ty contrast, Whites and Asian/Pacific
Islanders were found to have higher rates of adequate health
literacy.>!7?* For example Miller-Matero et al, in their study
of health literacy and cognitive function in patients evaluated
for transplant, found that White patients (n=260) had higher
health-related reading ability than Black patients (n=94).”

Language
Among US SOTRs, English as primary language has been
linked to health literacy. Kidney transplant recipients who
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speak English as their primary language have higher health
literacy than those who do not.!” Lower health literacy is
also seen in both renal failure and kidney transplant patients
who primarily speak Spanish.® Similar findings are reported
in the general patient population. As noted in the National
Assessment of Adult Literacy, speaking only English in the
home before starting school is associated with higher health
literacy than speaking other languages, or other languages
plus English.’

Culture and environment

In addition to primary language, various aspects of an indi-

vidual’s culture may play a role in health literacy and influ-

ence the ability to understand and follow instructions of

healthcare providers.?” These aspects include but are not

limited to:*!

1. Health beliefs

2. Religion/spirituality

3. Familism vs individualism, defined as prioritizing family
vs the individual

4. Time orientation, defined as a cultural preference for
thinking with a focus on the past, present, or future

5. High context (culture emphasizes developing deeper and
longer-term group connections that facilitate implicit
communication and nonverbal cues) vs low context

(culture in which relationships/connections are often

more superficial and task- or goal-oriented, with greater

emphasis on explicit communication).

According to Shaw et al, “cultural variation can be seen
in beliefs about disease etiology, appropriate treatments,
proper self-care and preventive treatment, human physiology,
and appropriate doctor and patient conduct.”*? Singleton and
Krause further explain that “patients from cultural minority
groups may be more subjected to the effects of low health
literacy than patients from the dominant culture because of
interactions between literacy, cross-cultural communication
barriers including language, and the experience of bias.”” For
example, patients may experience lack of trust in healthcare
organizations and professionals due to historical patterns of
mistreatment.” Likewise, they may be overly trustful or
deferential to healthcare organizations and/or professionals,
viewing the organization’s brand/reputation as equivalent to
optimal patient care and the healthcare professional as the
“expert”; as a result, patients may not actively participate in
their own healthcare. Patients may also wish to avoid con-
flicts with healthcare professionals as “authority” figures and
therefore may not fully engage with providers.

Prior studies suggest that cultural differences may affect
knowledge, access, and utilization of healthcare services.?*3

In a well-documented example, immigrant women (par-
ticularly those from Asian backgrounds) were less likely
than native-born women to utilize cervical cancer screening
services; further, increased mainstream acculturation was
associated with better reproductive health knowledge.>*>’
Identified barriers to care in these studies included lack of:
disease state and screening knowledge/awareness, female
healthcare professionals, and culturally sensitive interven-
tions. Cultural background and beliefs may also influence
care options such as receiving blood transfusions as well
as various aspects of transplantation such as willingness
to participate in deceased and/or living organ donation.
Jernigan et al, in a qualitative study among American Indian/
Alaska Native college students, found that many participants
supported organ donation though it conflicted with cul-
tural beliefs regarding burial.** However, participants also
expressed mistrust of the healthcare system, which may act as
a barrier to donation. Transplant healthcare providers should
therefore be conscious of how culture may affect not only
the health literacy levels of transplant candidates, recipients,
and potential donors, but also how these individuals approach
and interact with the healthcare system.

Like culture, environmental factors may also be related
to health literacy levels.***! These factors are wide-ranging
and examples include public policies, health promotion pro-
grams, neighborhood crime rates, education system, media
exposure, social media, and pollution.*> Although currently
lacking, future research should consider the relationship
between environmental factors and health literacy in the
transplant population.

Socioeconomic factors

Socioeconomic factors, namely income/poverty status,
employment, and education level, play a role in health
literacy. Gordon and Wolfnoted an association between low
income and low health literacy in renal transplant recipients.”
Regarding employment status, Taylor et al found that patients
who were on dialysis, wait-listed for transplantation, or
receiving kidney transplantation all had lower health literacy
if they were unemployed.® Cajita et al also found that unem-
ployment was associated with low health literacy in heart
transplant recipients.’

Given the logical link between education and health lit-
eracy status, it is unsurprising that the literature examining
this factor is extensive and definitive. In patients referred
for transplant, both limited health-related reading ability
and health-related math ability were associated with fewer
years of education.”’ This is consistent with Dageforde
et al who noted that renal transplant recipients (n=255)
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with fewer years of education were more likely to have
lower health literacy (OR=0.768, 95% CI=0.669-0.882).%
Escobedo and Weismuller found that among a small sample
of dialysis patients and renal transplant recipients (n=44),
100% of patients with an elementary or middle school-level
education and approximately 53% of patients with a high
school-level education were classified as “high likelihood”
or “possibility” of limited (low) health literacy compared
to ~21% of patients with a college-level education.®

The literature is thus consistent that transplant/chronic
kidney disease patients with greater socioeconomic vulner-
ability — unemployed, lower income/living in poverty, and
lower education level — are at greater risk of low health
literacy.

Health insurance status

Literature examining the relationship between health insur-
ance status and health literacy in the transplant population
is scarce-to-nonexistent, but studies in the general patient
population are informative. Sarangarm et al found that
individuals with government insurance were more likely
to have low health literacy compared to those with private
insurance.* The National Assessment of Adult Literacy
similarly found that patients who had private or military-
provided health insurance had higher health literacy than
patients who received Medicare/Medicaid or were unin-
sured.’ Levy and Janke also found what they described
as a “marginally” significant (P=0.079) trend suggesting
that adults aged 50 years or older with low health literacy
were more likely to be uninsured.?® In contrast, Baker et al
found that patients with Medicare or private insurance were
more likely to have low health literacy when compared to
patients on Medicaid or patients with no insurance.?! Based
on a preponderance of the available evidence, the literature
regarding health insurance status and how it affects health
literacy is suggestive that public insurance or lack of insur-
ance may be linked with lower health literacy than private
insurance. Further study is warranted, especially in the
transplant population.

Donor status

Although the body of literature examining donor status and its
effect on health literacy status is small, the existing research
suggests deceased donor status may be associated with low
health literacy. In a study of kidney transplant recipients
and donors (n=360), Dageforde et al found that while 10%
overall had low health literacy, 6% of living donors and 9%
of living donor recipients had low health literacy compared
to 14% of deceased donor recipients.?” Taylor et al also

found that recipients of deceased donor transplantation had
significantly higher prevalence of low health literacy than
living donor recipients.®

We postulate the association between health literacy
and donor status may be due to the more exhaustive and
complex evaluative process involved with living donation.
As Dageforde et al explain, consent documents for living
donation are generally written at a college freshman level
and difficult to navigate without assistance and/or a higher
literacy level.”> The investigators further state “low and
moderate health literacy transplant candidates may recruit
potential donors with a similar level of health literacy who
in turn have challenges navigating and completing the
donation process.”” The implication: candidates with low
health literacy select living donors unable to complete the
donation process, and are thus left to accept deceased donor
transplants.

Comorbidities/mental and physical health
Effects of the patient’s underlying disease state may impact
his/her ability to understand and process information, com-
municate, and participate in treatment. Multiple studies also
support that physical/mental health status as well as comor-
bidities may be related to health literacy among end-stage
disease patients and SOTRs. In the end-stage renal disease
population, Cavanaugh et al found that patients with a lower
serum albumin were more likely to have low health literacy.?
Additionally, Taylor et al found that in dialysis patients and
transplant recipients, a higher number of comorbidities,
depression, and psychosis were associated with lower health
literacy.® The findings regarding comorbidities and psychosis
were similar in patients who were wait-listed for transplant,
though depression was not related to lower health literacy
for those wait-listed.® In a later systematic review, Taylor
et al also noted lower health literacy in chronic kidney dis-
ease patients with higher blood pressure and atherosclerotic
events.'* Specifically in the transplant population, Cajita et al
found that lower level of physical activity was associated with
lower health literacy among heart transplant recipients,” and
Demian et al reported lower health literacy in renal transplant
recipients with higher levels of depression.!”

Health beliefs and attitudes

Several studies in chronic disease state populations have estab-
lished a link between low health literacy and erroneous or sub-
optimal health and/or medication beliefs and attitudes.** For
example, asthma and chronic obstructive pulmonary disease
patients with low health literacy were more likely to express
erroneous beliefs, misconceptions, or concerns about their
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illness and/or related medications.*® Soones et al and Kale
et al noted a link between low health literacy, illness/medica-
tion beliefs and concerns, and medication nonadherence, and
recommended developing interventions to address both low
health literacy and disease/medication beliefs to facilitate better
medication adherence.*“¢ In one of the few available studies
in transplant, Jones et al found that among patients wait-listed
for kidney transplant (n=41), adequate health literacy was
associated with strong beliefs concerning the necessity of
medications and greater confidence about taking posttransplant
medications.* The existing evidence suggests an important
relationship between health literacy and health beliefs that, in
turn, has a considerable effect on self-management behaviors
such as medication adherence (discussed later).

Verbal ability, cognitive functioning,

and vision/hearing
Health literacy may be affected by patient verbal ability, cog-
nitive functioning, and/or vision/hearing acuity, particularly
in older adults.?**%3! In the context of health literacy, verbal
ability refers to the “ability to speak and listen that facilitates
exchanging, understanding, and interpreting of health infor-
mation for health-decision making, disease management,
and navigation of the healthcare system.”? In a sample of
older adults aged 5574 years, Serper et al found that limited
cognitive function, including verbal ability, was significantly
associated with lower health literacy.> The findings of Wolf
et al were similar.>* In addition to verbal ability, cognitive
functions include memory, problem-solving, reasoning, men-
tal flexibility, the ability to learn new information, and com-
puting, among other skills and processes needed for SOTRs
to fully comprehend and participate in their own healthcare.
Issues with cognitive functioning may be exacerbated by
vision and/or hearing impairments.*>>' Speros suggested that
visual/hearing limitations may compromise an individual’s
ability to fully understand or grasp information provided by
the healthcare professional.*® Wallhagen et al also reported
that visual and hearing impairments have significant negative
effects on functioning (eg, physical abilities, mental health)
among adults ages 50 years and older, which in turn may
impact health literacy.>

Previous research suggests that cognitive limitations are
a concern in the transplant population. For example, Biirker
et al found that almost 40% of a sample of adult heart trans-
plant recipients displayed cognitive impairments, as did
more than 70% of Cohen et al’s sample of lung transplant
recipients.’*’ Miller-Matero et al found that limited reading
ability was associated with cognitive impairment among

patients referred for transplant.”” Additionally, Patzer et al
reported that both lower health literacy and greater cognitive
impairment were significantly associated with more limited
treatment knowledge in kidney transplant recipients.*®

Marital status

Although Togi et al found no significant differences between
health literacy levels in married adults vs single adults,? other
studies specifically among SOTRs disagree.”!” For example,
in renal transplant recipients, Demian et al found that being
married was associated with higher health literacy,!” while
Gordon and Wolf found that being single was associated
with lower health literacy.” Marital status and how it affects
health literacy thus warrants consideration in the transplant
population. Marital status should also be examined in the
context of support person/caregiver health literacy (discussed
in the following section), as spouses/partners often serve as
patients’ caregivers.

Support person/caregiver health

literacy

Thus far we have focused our discussion on patient-level
factors associated with health literacy. However, as suggested
by Dageforde and Cavanaugh, comprehensive assessment of
an SOTR’s health literacy should also consider the health lit-
eracy level of their support person/caregiver (as applicable).'
Caregivers provide critical support and assistance to patients
with chronic medical conditions such as transplantation,
including self-management support, “accessing/understand-
ing health information, communicating with healthcare
providers, coordinating support services, and participating
in health decision-making and problem-solving.”* As an
example, Chisholm-Burns et al found a significant, positive
relationship between social support (which shares aspects
of caregiving) and immunosuppressant therapy adherence
among adult renal transplant recipients.®® For these reasons,
support person/caregiver health literacy was included in
the HeaL-T (Figure 1). Of concern, previous studies have
reported that caregivers’ health literacy and/or information
needs regarding patient condition and treatment may be
overlooked or marginalized by healthcare practitioners, even
though the relationship between patient and caregiver plays
an important role in patient outcomes.®' %

A systematic review conducted by Yuen et al found that
low health literacy in caregivers of patients with chronic
conditions may be as high as 52%.% Other studies have found
variable levels of literacy among caregiver-patient dyads.
Patients and caregivers may influence each other other’s

submit your manuscript

2330

Dove

Patient Preference and Adherence 2018:12


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Health literacy in transplant

health literacy, whether through exchange of information,
lack of this exchange, or miscommunication; the Heal-T
notes this bi-directional relationship. In a study of elderly
Hispanic patients and their caregivers, Garcia et al found that
the largest percentage of dyads, 41%, consisted of patients
with low health literacy and caregivers with adequate health
literacy, while 7% of dyads had patients with adequate health
literacy but caregivers with low health literacy.”® Among
dyads in which patients and caregivers had the same level
of literacy, 28% had adequate health literacy and 24% had
low health literacy.?® In a study of Italian patients with heart
failure and their caregivers, Della Pelle et al found that most
caregivers had adequate levels of health literacy, but those
who were older and had lower education levels had the lowest
health literacy.*

Findings from the Yuen et al systematic review further
suggest that low health literacy in caregivers is associated with
increased caregiver burden, poorer patient self-management,
and increased use of health services.*® The implication is that
caregiver-provided support and assistance to patients may
be seriously hindered by low health literacy. As there is a
dearth of studies on support person/caregiver health literacy
in the transplant literature, additional research is needed to
more fully articulate and address the: 1) extent of low health
literacy in caregivers of SOTRs; and 2) effects of support
person/caregiver health literacy on transplant outcomes.

Healthcare-level factors associated
with health literacy

Access and utilization of healthcare
Patients with low health literacy may have difficulty inter-
facing with health systems in a variety of ways: identifying
appropriate healthcare professionals, scheduling appoint-
ments for various medical tests, and arranging payment
for treatment, among others. Likewise, the health system’s
infrastructure, organization, and modes of communication
may not accommodate the needs of patients with varying
levels of health literacy. Owing to issues such as health
system complexity, communication and cognitive barriers,
and medical condition(s) and overall health, patients in the
general population are at risk of decreased healthcare access
and inappropriate or inadequate utilization of healthcare
services due to low health literacy.?4:3435.66.67

Consistent with this pattern, several studies provide
significant evidence that low health literacy may severely
hamper access to transplant. In an assessment of health
literacy status in advanced kidney disease patients, Taylor
et al noted that a lower percentage (12%) of patients in the

transplant group had low health literacy than in the wait-listed
group (15%) and dialysis group (20%), suggesting patients
with lower health literacy may be less likely to advance to
renal transplantation.® Taylor et al also conducted a sys-
tematic review examining health literacy and outcomes in
chronic renal disease and found that longer time to transplan-
tation referral was linked to low health literacy.' Likewise,
Grubbs et al, in a study of health literacy and access to renal
transplantation in hemodialysis patients aged 18-75 years
(n=62), found that patients with low health literacy were less
likely to be referred for transplant evaluation than those with
adequate health literacy.*® Miller-Matero et al demonstrated
that patients with lower health literacy and impaired cogni-
tive ability were less likely to be listed for transplant and
more likely to be removed from listing compared to patients
who had adequate health literacy and cognitive function."
Additionally, Kazley et al indicated that lower health literacy
was significantly associated with lower likelihood to be listed
for and receive transplantation.®

The association between low health literacy and decreased
access to transplant is concerning, due to transplantation
being a preferred treatment choice for many.” As presented
in the HealL-T, diminished access and utilization of health-
care services as a result of low health literacy may influence,
and be influenced by, provider-patient interactions and self-
management capacity. Ultimately, patient outcomes may be
negatively affected.

Self-management and adherence
Self-management refers to the ability to complete daily
healthcare tasks and adhere to the treatment regimen, which
are necessary to ensure optimal health outcomes.” This
ability may be influenced by external factors (eg, health
education, media, support technology, and other resources)
and internal factors such as knowledge, skills and beliefs,
problem-solving ability, motivation, participation in decision-
making, and self-efficacy (Figure 1).'>!¢ Defined as an indi-
vidual’s belief in their capacity to perform behaviors needed
to achieve specific goals, self-efficacy may be considered
the foundation of self-management and is associated with
SOTR self-management tasks such as physical activity and
medication adherence.*7*7’

Previous studies suggest patients with low health literacy
suffer deficits in self-management and reduced medica-
tion adherence compared to patients with adequate health
literacy. In their systematic review of health literacy in
the general patient population, Berkman et al found that
low health literacy was associated with reduced ability to
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understand/interpret labels and health messages as well as
reduced ability to appropriately take medications.’ Similarly,
Geboers et al found that self-management abilities were
reduced in individuals with lower health literacy when con-
trolled for age.”® Among 784 adults aged 5574 years, Wolf
et al found that low health literacy was associated with poor
performance on healthcare tasks such as dosing and organiz-
ing medication and healthcare problem-solving.>

Disappointingly, research delving into the relationship
between health literacy and self-management (other than
medication adherence) in the transplant population was
difficult to locate. However, as previously described, Jones
et al found that patients wait-listed for renal transplantation
with higher health literacy had increased understanding
of the necessity of their posttransplant immunosuppres-
sion therapy as well as increased confidence about taking
medications post-transplant — qualities necessary for proper
self-management.*

Medication adherence

Medication adherence is the one aspect of posttransplant
self-management for which considerable evidence exists
regarding the relationship with health literacy, and therefore
it is specifically displayed in the HeaL-T (Figure 1). Health
literacy is consistently linked to adherence in general patient
populations, and studies in the transplant population are con-
sistent with these findings.***7% Chisholm et al developed
the Immunosuppressant Therapy Barrier Scale® (ITBS®)
to assess adherence barriers among SOTRs, and noted
that increased barriers are associated with nonadherence.®!
Several barriers enumerated in the ITBS® reflect aspects of
health literacy including understanding of why medications
are needed and how and when to take medications.?! Serper
et al found that lower health literacy in liver transplant
recipients was associated with greater nonadherence to
medication regimens which included immunosuppressants,
other transplant-related medications, and medications to
treat comorbidities.!® Serper et al also found that patients
with low health literacy were more likely to report a medi-
cation tradeoff and, in turn, those with medication tradeoffs
were more likely to report medication nonadherence.!®
Demian et al reported similar results, noting that low health
literacy was associated with medication nonadherence in
kidney transplant recipients.!” These cumulative findings
are troubling due to the relationship between medication
nonadherence and negative health outcomes in transplant
recipients, including increased graft rejection, graft failure,
and mortality. 438285

Healthcare provider-patient interaction

As suggested in the HealL-T (Figure 1), reciprocal rela-
tionships exist among access to care, self-management/
adherence, and healthcare provider-patient interactions.
As with the first two healthcare-level factors, interactions and
communication between healthcare providers and patients
may be negatively impacted by low health literacy and vice
versa, as interactions may in turn influence health literacy.
Paasche-Orlow and Wolf noted that healthcare providers
often do not use interviewing techniques designed for utiliza-
tion with patients who have low levels of health literacy.'
As a result, providers may not deliver information and
instructions in ways that patients can understand and process.
Patients who do not fully understand healthcare information
and instructions may not ask pertinent follow-up questions,
appropriately complete self-management tasks, or be able
to successfully navigate the healthcare system, among other
consequences.

Interactions with patients may also be influenced by vari-
ous provider characteristics such as communication style,
experience level, and treatment milieu. As an example, pro-
vider communication that supports patient autonomy is asso-
ciated with higher quality patient decisions (in which “higher
quality” is defined by having adequate time, information, and
involvement in decision-making, satisfaction, and no regrets
with the decision).®® Another possible issue is racial/ethnic
or gender concordance vs discordance between patient and
practitioner. As mentioned previously, patients may prefer
same-sex healthcare providers due to cultural or religious
mores/tenets, or due to the sensitivity of the particular health
issue (eg, female patients may prefer female providers when
dealing with reproductive issues). Additionally, racial/ethnic
concordance between patient and provider may promote trust
and better communication, as providers “from racial and
ethnic minority backgrounds may possess culturally specific
knowledge, skills, and experience that reduce barriers” to the
patient-provider relationship.®*° When discordance exists,
depending on the circumstances, patient health literacy may
not be appropriately addressed.

The following section explores interventions, strategies,
and tools that may improve the quality of provider-patient
interactions and address the problem of low health literacy.

Interventions and future
developments

Given the relationships noted in the HeaL-T between post-
transplant outcomes and health literacy, the application of
this model to develop strategies to optimize health outcomes
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may benefit care. As healthcare professionals, we are chal-
lenged to confront the limitations presented by low health
literacy and implement strategies to support patients and
caregivers through the transplant process, as well as through
self-management tasks (eg, medication adherence) necessary
for graft survival.

Health literacy of SOTRs and their caregivers should be
assessed multiple times before and after transplant, given that
literacy levels may vary according to the context or task the
patient and/or caregiver is being asked to accomplish. Liang
and Brach suggest healthcare providers adopt universal health
literacy precautions such as providing easily understandable
instructions, asking patients and caregivers to describe how
they are going to follow treatment instructions, and offer-
ing help filling out healthcare forms.”! Healthcare providers
should also improve their own health literacy skills by learn-
ing how to identify patients and caregivers with low health
literacy, participating in ongoing communication skills build-
ing, and utilizing educational strategies such as open-ended
questions and Teach-Back in all patients with suspected low
health literacy.’"** Open-ended questions allow providers to
explore patient understanding beyond simple “yes” or “no”
answers. Teach-Back and similar educational methods are
“away of checking understanding by asking patients to state
in their own words what they need to know or do about their
health,” how they should take their medications, and how
they should perform various other tasks and behaviors related
to treatment. These methods allow healthcare providers to
confirm they have provided explanations and instructions in a
manner that patients/caregivers understand, rather than place
the onus of confirmation on the patient/caregiver.”

Education provided to patients and caregivers should
be simple and easy to understand.”’* Burke et al suggested
that potential transplant candidate education should begin
in the primary care setting and be tailored to address the
individual’s health literacy level.”” Written materials should
avoid medical jargon, be at or below the fifth-grade reading
level, presented in large font size, culturally sensitive, and
presented in small increments (eg, 3—5 information points at
atime).*?2%%% Alternate teaching methods/tools might also be
useful for individuals with low health literacy such as flash
cards, graphics/illustrations, QR-barcoded bottles, animated
videos, and online patient portals via which patients can
access health information and data, as well as any educational
materials posted by providers.’>?21:949:19 Yeung et al exam-
ined the effects of a pharmacist-provided intervention in
which patients with diabetes, heart failure, and/or hyperten-
sion were provided medication and disease education using

flashcards written at a first-grade level or below (content
also available as online videos using QR-coded medication
bottles).” The flashcards and videos were used to educate
intervention patients on medication indications and admin-
istration, disease state, and common side effects. The inves-
tigators found that following the intervention, patients in
the intervention group had significantly greater medication
adherence than patients in the control group.”

The use of technology such as computers, smartphones,
text messaging, social media platforms, self-management
apps, and other technological tools has revolutionized how
we learn and communicate, and can provide enormous sup-
port to individuals with low health literacy.'” McGillicuddy
et al designed and implemented a mobile health intervention,
consisting of electronic medication tray (which emitted
reminder signals) and text message or email reminders, to
improve medication adherence among hypertensive renal
transplant recipients.!”® They found that the intervention
group experienced improved adherence and blood pres-
sure control compared to the control group.'”> Gordon et al
designed a culturally targeted website regarding living kidney
donation and transplantation for use among Hispanics/
Latinos, and found that website exposure was associated
with increased knowledge scores.!%!% Website content
was written at a Sth to 8th grade level and included videos,
photographs, factsheets, games, and interactive graphics.
In another example, Lam et al conducted a study in which
hypertensive patients served by community pharmacies
were provided audio-assisted medication instructions in
the form of “Talking Pill Bottles.”'* The talking pill bottle
allowed pharmacists to record patient-centered counseling
messages and instructions that patients could access at any
time for guidance on how to take medications. Patients in the
intervention arm experienced significantly decreased blood
pressure, suggesting this technology can positively impact
patient outcomes.!%

Although promising, the literature concerning techno-
logical interventions to address low health literacy suggests
some of these strategies are not more effective than standard
care. For example, Harrison et al performed a randomized-
controlled trial examining a computer-based education pro-
gram vs standard teaching methods in SOTRs.!% They found
there was no difference in knowledge improvement between
the intervention and control groups; however, patient satis-
faction did increase in the computer-based education arm.'%
Future research should further evaluate the utility of talking
pill bottles, text messaging, and similar technologies across
SOTR groups to mitigate low health literacy and improve
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Table 2 Intervention strategies, tools, and resources to address low health literacy?®??!-105108-110

Intervention strategies, tools, and resources

e Agency for Healthcare Research and Quality (AHRQ) Health Literacy Universal Precautions Toolkit: https://www.ahrqg.gov/professionals/quality-

patient-safety/quality-resources/tools/literacy-toolkit/index.html

o Includes tools to address verbal and written communication, self-management and empowerment, and support system, among other targets

e Health Literacy Tool Shed: https:/healthliteracy.bu.edu/
o Resource for identifying measures of health literacy

e Readability Test Tool: https://www.webpagefx.com/tools/read-able/

o This is one example of a website that checks readability level of written materials, but it is by no means the only resource available
o Microsoft Word also has a function to determine the grade/readability level of documents

o Assign caseworker to each patient to provide health literacy support to patients and caregivers

e Conduct multiple assessments of patient and caregiver health literacy, pre- and posttransplant, to better target intervention strategies

e |Implement interprofessional (eg, physician, nurse, pharmacist) team-based approach to patient-centered care

o Provide trained interpreters for patients whose primary language is not English

e Train healthcare providers to improve skills in working with patients with low health literacy

o Use open-ended questions and Teach-Back

e Universal precautions
o Easily understandable instructions
o Asking patients/caregivers how they are going to follow treatment instructions
o Offering help in completing healthcare forms

e Written materials:
o Avoid medical/healthcare jargon
o 5th grade reading level or below
o Large font size
o Small increments of information (3-5 points at a time)
o Culturally appropriate/sensitive

e Alternate teaching methods:
o Videos
o Animation
o Graphics/illustrations
o Flashcards
o QR-barcoded bottles that link to web-based information

e Technology/mobile health tools and interventions
o Patient portals: access to health data and disease state/medication information
o Self-management support apps
o Text message reminders to support treatment adherence
o Web-based educational programming that is culturally appropriate/sensitive
o Talking pill bottles

o Additional tools to support self-management/adherence:
o Pillboxes
o Blister packs
o Medication list (eg, illustrated with pictures of medication and simplified to express time of daily dose and/or if medication should be taken
with food)
o “Smart” lids/dispensers

healthcare access, utilization, self-management/adherence, Refer to Table 2 for additional information concerning
and ultimately health outcomes. As Bonner et al found that  intervention strategies, tools, and resources for working with
younger chronic kidney patients (<60 years old) were more ~ SOTRs and caregivers with low health literacy.?291-105.108-110
likely than older patients to use internet and mobile phone

technology to obtain information about healthcare, research Conclusion

aimed at helping aging populations efficiently use technologi-  In summary, the Heal-T is a framework for facilitating
cal interventions would also be advisable.'”” understanding of the multitude complex factors associated
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with health literacy in the solid-organ transplant population.
Low health literacy increases the likelihood of negative
health outcomes among SOTRs, and therefore it is a critical
consideration in the care of this population. Health literacy is
associated with a number of patient-level factors (eg, demo-
graphics, culture, socioeconomic status, cognitive function),
healthcare-level factors (access, self-management, provider-
patient interactions), and caregiver factors. Consideration
of the influence of these various factors may better inform
the design and implementation of interventions to address
and mitigate the effects of low health literacy. Although
some strategies are suggested herein, future research should
explore the Heal.-T as a foundation to develop additional
interventions to improve outcomes of SOTRs with low
health literacy.
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