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Background: The relative value of universal compared
to contingent approaches to communication and beha-
vioral interventions for persons of low health literacy
remains unknown. Objective: To examine the effective-
ness of interventions that are tailored to individual
health literacy level compared to nontailored interven-
tions on health-related outcomes. Design: Systematic
review. Data Sources: PubMed and Embase databases.
Eligibility Criteria: Studies were eligible if they were in
English, used an experimental or observational design,
included an intervention that was tailored based on the
individual’s level of education, health literacy or health
numeracy, and had a comparator group in which the
intervention was not tailored to individual characteris-
tics. Review Methods: Databases were searched from
inception to January 2016, and the retrieved reference
lists hand searched. Abstracts that met PICOS criteria
underwent dual review for data extraction to assess
study details and study quality. A qualitative synthesis

was conducted. Results: Of 2,323 unique citations, 458
underwent full review, and 9 met criteria for the systema-
tic review. Five studies were positive and rated as good
quality, 3 were negative with 2 of those of good quality,
and 1 had mixed results (fair quality). Positive studies
were conducted in the clinical domains of hypertension,
diabetes, and depression with interventions including edu-
cational materials, disease management sessions, literacy
training, and physician notification of limited health lit-
eracy among patients. Negative studies were conducted in
the clinical domains of heart disease, glaucoma, and nutri-
tion with interventions including medication reconciliation
and educational materials. Conclusions: Tailoring commu-
nication and behavioral interventions to the individual
level of health literacy may be an effective strategy to
improve knowledge and indicators of disease control in
selected clinical settings. Key words: health numeracy;
health literacy; tailoring; systematic review. (MDM Policy
& Practice XXXX;XX:1–12)

The construct of general health literacy and the
domain of health numeracy have been well

described and measures of the construct developed
and validated.1–14 The strategy of screening patients
for low health literacy and using literacy-specific
strategies of communication and education in health
has been suggested but its efficacy is unknown.15 A
strategy of tailoring communication to the individu-
al’s level of health literacy has potential advantages
to a universal approach of clear communication.
First, a strategy of limiting interventions to those

who are determined by valid measures to have low
literacy may be less costly than universal use of a
resource-intensive intervention. Second, a universal
approach that prioritizes the communication of
information designed for persons with low literacy
may not optimize the communication with persons
of high literacy. Third, the increasing sophistication
of health information technology increases the feasi-
bility and scalability of a tailored approach to com-
munication. Finally, modern psychometric measures
of health literacy offer the potential to decrease
respondent burden and usability of literacy assess-
ments.16 The objective of this systematic review is to
evaluate the efficacy of communication and beha-
vioral interventions tailored to an individual’s level
of health literacy or numeracy on knowledge, psy-
chosocial, or health outcomes, compared to a control
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group where interventions are not individually
tailored. As print and numeric health literacy are
considered domains of the general health literacy con-
struct and some measures of health literacy incorpo-
rate both domains, our design considers studies that
measure and tailor to print, numeric, or a composite
of print and numeric literacy as eligible for the sys-
tematic review. Furthermore, in order to capture all
studies that could inform the research question, we
considered studies that measured and tailored to edu-
cation level to be eligible for inclusion.

METHODS

Study Eligibility Criteria

Investigators were guided by PRISMA criteria for
systematic reviews.17 In order for studies to be eligi-
ble, the authors had to report an intervention that
was conducted in the primary language of the study
population. Health literacy, health numeracy, or
level of education must have been assessed at the
individual level prior to the intervention. The study
protocol had to include an experimental or cohort
design with an intervention tailored to the individu-
al’s level of print literacy, numeracy, or education.
Inclusion criteria also required a comparator group
(a pre-intervention assessment or a control group in
which the intervention was not tailored to the per-
son’s level of health literacy, numeracy, or educa-
tion), a measurable outcome, and to be published in
English.

Information Sources

We used PubMed and Embase from inception to
January of 2016. The last search of the data was con-
ducted in July 2016.

Search

We consulted a research librarian to create a
search strategy. For PubMed we used the following
terms to identify eligible observational or experi-
mental study designs: observational study, cross-
over procedures, randomly allocated, placebos,
clinical trials, multicenter study, controlled clinical
trial, single blind method, experimental design.
Working with a research librarian and guided by the
goals of the systematic review, we identified search
terms that reflect communication and behavioral
interventions pertinent to the health care context.
Terms used in the search included public educa-
tion, consumer education, decision making, risk
communication, teaching, decision support, patient
education, notification, patient communication, tai-
lored, or tailoring, or tailor. We then used the fol-
lowing terms to indicate if baseline health literacy,
or health numeracy, or education was assessed: sta-
tistical literacy, statistics literacy, numeracy, educa-
tional attainment, science literacy, scientific lit-
eracy, graphic literacy, graph literacy, quantitative
literacy, health numeracy, and health literacy.
Finally, we used the following terms to identify if a
baseline assessment or screen was made: screening,
mass screening, measurement, testing, or test. We
required that the study have one term in each of
these four categories (study design, intervention, lit-
eracy, and screening). The search strategy was
adapted to accommodate the Embase database
search algorithm. We limited the search to articles
published in English.

Study Selection

All abstracts that met our criteria were reviewed
by one of the investigators. The initial review of
abstracts identified all that were reporting original
research. Each abstract that met this criterion was
reviewed to assess the full PICOS criteria including
the following: 1) the population must have a pri-
mary language that is the same as the intervention
and screening tools used to assess literacy, numer-
acy, or education at baseline; 2) the intervention
must include the use of a screening tool for literacy,
numeracy, or education; 3) the intervention must be
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tailored or targeted to the individuals level of lit-
eracy or education; 4) a comparator must either be a
pre-post design or if a separate control group is
used it must be subject to the intervention but not
tailored to literacy, numeracy, or education or be
composed of usual care; and 5) a measurable out-
come pertaining to health comprehension, health
behavior, heath care services, morbidity or mortal-
ity, or other must be identified (see Online
Appendix 1). The full article was reviewed if it
was not clear from the abstract that the article met
PICOS criteria. If there was uncertainty regarding
the PICOS criteria, a second investigator reviewed
the study and a decision was made by consensus.
Those articles that met PICOS criteria had a full
review by 2 independent reviewers to abstract
methods, outcomes, and assess quality (see Online
Appendix 2). Discrepancies in the reviews were
discussed by the investigative team and consensus
achieved regarding study elements and quality
ratings.

Data Collection Process

We piloted the PICOS and Data Extraction Forms
(see Online Appendixes 1 and 2) on several studies
and revised the forms to increase clarity and usabil-
ity. The revised forms were piloted on several
additional studies until they were found to be work-
ing well with clear understanding and consensus
among the investigative team regarding criteria. One
investigator (MS) abstracted data from all studies.
The other investigators divided the studies between
them with each study abstracted by two investiga-
tors. Investigators sent completed forms to one
investigator (MS) to review and identify discrepan-
cies, which were then discussed in a conference
and consensus reached.

Data Items

Data extracted included identifying data for the
study, study design, subjects, literacy screening tool
used, intervention group sample size at the start
and end of the study, description of the interven-
tion, control group sample size at the start and end
of the study, study duration, outcomes including
the name of the outcome, the measurement instru-
ment, and a description of the outcome including
direction of effect. We identified studies that had
statistically significant changes in outcomes, those

that had no statistically significant changes in out-
comes, and those that had mixed findings. As each
study varied in the outcome assessed, we did not
combine data across the studies.

Quality criteria were adapted from an approach
used by Berkman and others, to reflect elements of
potential bias in the studies.18 Elements abstracted
for the quality analysis included the method of ran-
domization, allocation concealment, creation of
comparable groups, maintenance of comparable
groups, health literacy or numeracy measurement,
outcome measurement, outcome measurement
equally applied, blinding of patients and providers,
blinding of outcome assessors, appropriate statisti-
cal testing, assessment of impact of loss to follow-
up, control of confounding, sample sufficient for
power analysis, and an overall study assessment
(see Online Appendix 2). The overall study assess-
ment in the quality measure was coded as good
(conclusions are very likely to be correct given
degree of bias), fair (conclusions are probably cor-
rect given degree of bias), or poor (conclusions are
not certain given degree of bias).18,19

RESULTS

Study Selection

Our search strategy yielded 2,323 unique cita-
tions. We excluded 1,865 citations based on screen-
ing of title and abstracts, mainly due to lack of a
research design that met inclusion criteria or nonre-
levant topics. There were 458 citations that met cri-
teria for full article review. We subsequently
excluded 440 articles that did not meet PICOS cri-
teria, most because the intervention was not tailored
to the individual level of print literacy, numeracy,
or education. This left 18 citations for full review;
two investigators independently reviewed each of
the 18 full manuscripts. Nine of the 18 citations that
underwent full review were subsequently excluded
because they did not meet PICOS criteria. An addi-
tional citation was excluded because outcomes
were measured in only one of two intervention
arms leading to a poor quality rating. This yielded 8
citations with 9 studies (1 manuscript reported 2
studies) for final inclusion (Figure 1).

Study Characteristics and Quality

Of the nine studies identified, all were rando-
mized controlled trials (Table 1). The studies varied
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with respect to the target population, clinical con-
text, nature of the intervention, and primary out-
comes. Eight studies involved patient or commu-
nity member interventions and one study involved
provider notification of patient health literacy
level. Of the patient-focused interventions, three
were among patients with hypertension (two in the
emergency room setting and one in primary care),
two among patients with diabetes, and one each of
patients with the following diagnoses or presenta-
tions: glaucoma, heart disease, and depression.
One study focused on nutrition education among
community members in England. Outcomes evalu-
ated included knowledge (n = 4), disease control
indicators (n = 3), self-confidence (n = 1), medica-
tion adherence (n = 2), adverse drug events (n = 1),
use of low literacy management strategies (n = 1),
and clinician satisfaction and perceived effective-
ness (n = 1). Of the nine studies reviewed, seven
were rated as good quality and two as fair quality
(Table 2). In the following, we summarize each
study with additional study details provided in
Table 1.

Results of Individual Studies

Positive Studies

Five studies had positive findings. In a study by
Giuse and others, 93 patients with hypertension
presenting to an emergency room were randomized
to an experimental intervention versus usual care.20

Health literacy was measured with the Short Test of
Functional Health Literacy in Adults (S-TOFHLA).3

The experimental group was given hyperten-
sion education materials tailored to inadequate,
marginal, or adequate health literacy levels.
Investigators developed core and supplemental ver-
sions of patient education materials about hyperten-
sion, written at the fifth- and eighth-grade reading
level, respectively. The core set (given to those with
inadequate or marginal health literacy) included the
minimal information needed to answer hyperten-
sion knowledge questions and the supplemental set
(given to those with adequate health literacy)
included elaboration of the concepts presented.
Patients with inadequate or marginal health literacy
were given core materials. Those with marginal
health literacy had the option of receiving supple-
mental materials. Patients with adequate health lit-
eracy were given core and supplemental materials.
The control group received standard discharge
instructions. The primary outcome was hyperten-
sion knowledge. The study reported statistically sig-
nificantly greater improvement in knowledge scores
among the experimental versus control groups.

In a second experiment by Giuse and others,20 103
patients with hypertension presenting to the emer-
gency room were randomized to receive an interven-
tion tailored to both health literacy and learning style
compared to usual discharge instructions. Health lit-
eracy was assessed with the Brief Health Literacy
Test developed by Chew and others and categorized
into inadequate, marginal, or adequate health lit-
eracy.21 The primary outcome was hypertension
knowledge. The study was positive, demonstrating a
greater increase in knowledge in the experimental
versus control groups. In both Guise studies, the con-
trol arm reflected usual care rather than a strategy of
universal precautions for low health literacy.

In a study by Rothman and others,22 217 patients
with poorly controlled diabetes in a primary care
clinic were randomized to a clinical pharmacist
information session followed by an intensive dis-
ease management intervention from a diabetic care

Figure 1 The flow diagram for article retrieval and review in the

systematic review.
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coordinator. The comparator group received only
the initial clinical pharmacist information session
followed by usual care. Health literacy was assessed
with the Rapid Estimate of Adult Literacy in
Medicine (REALM).2 Both the pharmacist and team
members were aware of the patient’s health literacy
status with communication individualized by uti-
lizing techniques to enhance communication among
those with low health literacy. These techniques
included predominant use of verbal education with
simplified explanations of critical behaviors and
goals, teach back techniques to assess patient com-
prehension, and use of picture-based materials. Of
note, all literacy levels of the intervention arm
received an enhanced intervention compared to
usual care. The control arm received the initial clin-
ical pharmacist information session followed by
usual care but was not exposed to a strategy of uni-
versal precautions for low health literacy. The pri-
mary outcome was HbA1c. The study was positive,
finding a greater improvement in HbA1c level, and
achieving goal HbA1c systolic blood pressure in the
experimental versus control groups.

In a study by Weiss and others,23 70 patients
with limited health literacy defined by a REALM
score of less than or equal to 60 (indicating less
than a high school reading level) and a diagnosis of
depression were randomized to standard treatment
of depression plus health literacy training or stan-
dard treatment of depression alone. Health literacy
was measured by the REALM.2 The health literacy
skill training was provided by a detailed assessment
of skills and the development of a learning plan that
involves computer-assisted instruction, traditional
text-based instruction, and self-paced learning mod-
ules. The program also offered employment skill
training. The control arm received standard treatment
but did not reflect a strategy of universal precautions
for low health literacy. The primary outcome was con-
trol of depression as measured by the Patient Health
Questionnaire–9. The study was positive with the
experimental group demonstrating improved control
of depression compared to the control group.

In a study by Seligman and others,24 63 primary
care providers were randomized to receive notifica-
tion of the health literacy level of 182 patients with
limited health literacy and diabetes or to not receive
this notification. The notification including the fol-
lowing statement:

Your patient, Mr./Ms.____ has undergone a
screening measure of functional health literacy in
(English/Spanish) and was found to have
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(inadequate/marginal) health literacy. Patients with
low levels of functional health literacy may be more
likely to have difficulties understanding written
health materials, following prescribed treatment
regimens, or processing oral communication.

During the study period, some of the physicians
had attended a local lecture on limited health lit-
eracy but there was no systematic training to
improve physicians’ management of patients with
limited health literacy. Health literacy was mea-
sured with the S-TOFHLA.1 The primary outcome
was the use of management strategies designed for
low-literacy patients including involving patient
family members or friends, referring to a diabetes
educator, referring to a nutritionist, using pictures
or diagrams, reviewing understanding of medica-
tions, or spending time educating about diabetes.
These behaviors were used as a primary outcome
because of evidence that physician visit–based
behaviors are the most proximate intermediate end-
point through which screening for health literacy
might affect patient outcomes.25,26 The control arm
received usual care and was not exposed to a strat-
egy of universal precautions for low health literacy.
Secondary physician outcomes included visit-
specific satisfaction and perceived effectiveness. The
providers in the experimental group were found
more likely to use three or more of the six recom-
mended management strategies during the patient
visit than those in the control group. Secondary out-
comes indicated that providers in the intervention
group were less satisfied with the visit and perceived
the visit to be less effective than providers in the
control group (Table 1).

Mixed Results (Positive and Negative Primary
Outcomes) Study

In a study by Bosworth and others,27 588 veterans
with hypertension were enrolled in a randomized
controlled trial. The study had mixed results with
positive findings for the outcome of self-confidence
but negative findings for the outcomes of hyperten-
sion knowledge or self-reported medication adher-
ence. Baseline health literacy was measured with
the REALM.2 The experimental group received a
nurse-administered hypertension counseling ses-
sion administered by telephone. The patients iden-
tified as having low health literacy had their hyper-
tension medication regimen explained verbally by
the nurse at the first phone call and then anytime
the regimen was altered. In addition, the patient’s

regimen is explained to a family member/friend, the
nurse reinforced the medication instructions, and
provided information on the purpose of medica-
tions and the potential side effects. The control
group received usual care and did not use a strategy
of universal precautions to address low health lit-
eracy. Outcomes included knowledge, self-confi-
dence, and self-reported adherence to medications.
This study had mixed results. At the 6-month
assessment, the experimental group had a greater
increase in self-confidence with the treatment group
that the control group. However, there was no dif-
ference between groups in hypertension knowledge
or self-reported medication adherence.

Negative Studies

Three studies had negative results. In a study by
Kripalani and others,28 851 patients who were hospi-
talized with acute coronary syndrome or heart failure
were randomized to receive pharmacist-assisted
medication reconciliation, tailored inpatient coun-
seling by a pharmacist, low literacy adherence aids,
and individualized telephone follow-up after dis-
charge. Intervention counseling was described as
sensitive to the patient’s health literacy level. The
control group received usual care and did not use a
strategy of universal precautions to address low
health literacy. The primary outcome was clinically
important medication errors within 30 days. Health
literacy was measured with the S-TOFHLA.3 There
was no difference in clinically significant medication
errors within 30 days of discharge between groups

In a study by Muir and others,29 127 veterans
with glaucoma treated in ophthalmology clinic
were randomized to receive videos scripted at the
4th-, 7th-, or 10th-grade level. Subjects who scored
less than 60 on the TOFHLA (inadequate literacy)
saw a video scripted at the 4th-grade reading level,
subjects who scored 60 to 74 (marginal health lit-
eracy) at a 7th-grade level, and those who scored
.74 (adequate health literacy) at a 10th-grade
level and received an American Academy of
Ophthalmology educational brochure at the 10th-
grade level. The intervention group also received
training in how to use the eye drops and a phone
call once a month to ask if the patient had questions
about the medication. The control group received
standard care and did not include a strategy of uni-
versal precautions to address low health literacy.
Health literacy was measured with the TOFHLA.1

The primary outcome was medication adherence as
measured by days without medication. There was
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no difference between groups in days without medi-
cation at 6 months.

Finally, in a study by Fine and others,30 264
women aged 25 to 34 and of lower socioeconomic
class in England were randomized to 3 groups: 1)
video and booklet about nutrition, motivational
material, and training materials in a simplified for-
mat if the patient was of low education and mathe-
matical ability; 2) video and booklet only; and 3) no
intervention. Education and math ability was mea-
sured at baseline. The primary outcome was nutri-
tion knowledge. There was no difference found
between groups in gains in nutrition knowledge
before and after the intervention.

DISCUSSION

In summary, of the nine studies identified, five
were positive and rated as good quality, three were
negative with two of those of good quality, and one
had mixed results. A large number of studies have
evaluated interventions that are designed for per-
sons of low health literacy.19 However, our review
highlights that relatively few have both measured
individual-level literacy at baseline and had a study
design that tailored the intervention to the individu-
als’ level of health literacy. Furthermore, our review
found no studies that compared an intervention
arm tailored to individual level health literacy to
universal precautions for persons of low literacy.
Despite the limited studies identified, our analysis
provides some support for a strategy of testing for
and tailoring interventions to the level of health lit-
eracy. Furthermore, our findings provide insight
regarding the efficacy of this approach across clini-
cal contexts, target populations, and outcomes of
interest.

Our review indicates that a strategy of tailoring
communication to an individual’s level of health lit-
eracy may be effective in primary care settings
when outcomes of disease knowledge and self-man-
agement of chronic disease are of interest. Study
designs that focused on improving patient knowl-
edge and disease management skills were positive
or demonstrated mixed results. In the two experi-
ments conducted by Giuse and others,20 hyperten-
sion knowledge scores improved more in the group
receiving educational materials tailored to health
literacy level than the control group receiving stan-
dard discharge instructions. Previous research has
found that discharge instructions are often written
at a higher literacy level than the literacy skills of

patients receiving the instructions.31,32 Of interest,
14% and 20% of the study population had inade-
quate or marginal health literacy in experiments 1
and 2, respectively. In the study conducted by
Rothman and others,22 the addition of educational
sessions that were tailored to level of health literacy
to a single clinical pharmacist consultation led to a
significant improvement in HbA1c among diabetic
patients. In this study, 38% of the study population
had low literacy. The study by Bosworth and oth-
ers27 reports an increase in self-efficacy regarding
hypertension management among the group that
received nurse-administered counseling tailored to
health literacy and other patient factors compared
to a control group, although the study failed to
demonstrate a difference in hypertension knowl-
edge and adherence. The proportion of low health
literacy in the Bosworth study population was not
reported although 17% had a high school or less
level of education. As a group, these studies suggest
that tailoring the content of education and counsel-
ing interventions to the individual health literacy
level of the patient may improve knowledge about
chronic disease or indicators of chronic disease
control.

The study by Weiss takes a very different
approach than the other studies evaluated. Rather
than an intervention designed to provide communi-
cation or education tailored to the patient’s level of
skill, this study had an intervention designed to
improve patient literacy. This strategy was found to
have a positive impact on disease management of
depression. Although health literacy is often ana-
lyzed as a trait, the field of adult learning suggests
that both print and numeracy skills can be
improved with education and training.33 This study
suggests that a strategy of testing for health literacy
in the clinical setting and referral to adult literacy
programs may have a positive impact on health
outcomes.

Studies in our review that focused on medication
adherence or adverse effects of medications were
negative.28,29 These include the large study (n =
851) by Kripalani and others28 that evaluated a lit-
eracy-sensitive pharmacy intervention among
patients hospitalized with acute coronary syndrome
or heart failure. The primary outcomes were clini-
cally important medication errors including nonad-
herence, assessed by interview and self-report. One
factor that may limit the generalizability of this
finding is the low percentage (10%) of persons with
inadequate health literacy in the study sample. This
was lower than the estimated prevalence of low
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health literacy of 26% (95% confidence interval =
22% to 29%) in a systematic review.34 A subset
analysis indicates that participants with inadequate
health literacy were more likely to incur a benefit
from the intervention but the finding did not reach
statistical significance and the study was not pow-
ered to measure this heterogeneity effect. A second
negative study conducted by Muir and others29

evaluated a literacy tailored educational interven-
tion about glaucoma medication with a primary out-
come of medication adherence assessed by review
of pharmacy records and determination of days
without medication. This study was negative,
although 36% of participants had inadequate or
marginal health literacy. This study also reports
indications of heterogeneity with greater response
to the intervention in the low-literacy subgroups
but differences did not reach statistical significance.
In summary, these studies indicate that medication
adherence may less responsive to literacy-tailored
educational interventions compared to knowledge
and other behavioral outcomes.

One study in our systematic review targeted the
physician.24 The intervention involved clinician
notification of low literacy in a patient.24 The
Seligman study indicates that notifying of patients
with low health literacy increases their use of man-
agement strategies appropriate for low-literacy per-
sons.24 However, the study also identified unin-
tended adverse outcomes including decreased
satisfaction and perceived effectiveness of the visit.

This systematic review has some limitations.
First, publication bias may lead to an overrepresen-
tation of positive studies in the literature. Second,
our study design sought to include interventions
targeted to either print or numeric health literacy.
These domains may differ in response to tailored
approaches to communication. However, they each
comprise domains of the general health literacy
construct. Furthermore, several validated measures
of health literacy are composite measures of print
and numeric domains.35 Inclusion of both print and
numeric literacy in this systematic review was con-
sistent with the objectives of this study. Third, we
found no studies where the comparator arm used a
universal approach to communication and beha-
vioral interventions for low-literacy persons. The
optimal study design to test a universal versus con-
tingent strategy of providing health literacy–
appropriate interventions would include arms with
identical strategies with the addition of a tailored
intervention for the experimental arm. Our design
required a contingent strategy in the experimental

arm but allowed for usual care in the control arm.
Despite these limitations, this is the first systematic
review to provide evidence supporting a contingent
approach to low health literacy interventions.
Additional studies including direct comparisons of
contingent versus universal approaches are needed
to determine optimal strategies for communication
and behavioral interventions among persons with
low health literacy.

In conclusion, we find a modest degree of evi-
dence that tailoring health communication strate-
gies to patient level of health literacy can improve
knowledge, proximal indicators of disease control
(such as A1c level in patients with diabetes), and
disease control (depression). These outcomes may
lead to a decrease in morbidity and mortality associ-
ated with chronic disease. The efficacy of a contin-
gent approach to low literacy may vary with clinical
context (primary care v. hospitalization), target of
the intervention (patient v. physician), and out-
comes evaluated (cognitive, behavioral, disease
indicators, or adverse effects). This review high-
lights the need for evaluating not only proximal
effects of communication but more distal effects on
health outcomes. Our findings also identify the lack
of head to head studies that evaluate a contingent
versus universal strategy to address communication
and behavioral interventions for persons of low
health literacy. Given the potential to use health
information technology to tailor interventions,
selected use of literacy contingent strategies is one
option to consider in the design of effective health
care communication strategies.
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