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Executive Summary

Introduction

The United Nations Educational Scientific and Cultuf@igansation (UNESCO)
defines health literacyas the composite abilityin seven skills. These include (1)
identification, (2) understanding, (3) interpretation, (4) creation, (5) communication,
(6) computéion and finally (7) ability to use printed and written materials to process
information (UNESCO, 2005)However, o universal or uniform ddiition of what
constituteslow health literacy is available. It is generally considered that in the
domain of healthcare, levels of literacy that are short of a suitable minimum for
coping with the demands of everyday life and work in a complex societybmay
considered as low health literacy. From this perspective, low health literacy may be
conceptuaked as limited ability to obtain, interpret, and process health related or
healthcare related information necessary for living in a complex modern society.

Low literacy in general, and low health literacy in particuiarassociated with
significant adverse health effects. Indicative examples of effects of low health literacy
include in general poor psychosociahealth statusand anincreased risk of rapital
admissios (D. W. Baker, Parker, Williams, & Clark, 1998; Weiss, Hart, McGee, &
D'Estelle, 1992)More specific examples include poor self caresthmatics such as

low and inappropriate use of metered dose inhalecsse glycaenu control and
higher rates of retinopathgmong primary care patients with ty@ediabetes low
literate patients with HIV aramore likely to miss treatment doses because of
confusion,anddepressiorcompared to thoseith higher health literacyKalichman,
Ramachandran, &atz, 1999; PaascH@rlow, et al., 2005; Schillinger, et al., 2002)
Thus, from the perspectivef health services orgasations, addressing low health
literacy is itself an important target to improve efficiency of health interventidres
purpose of thisdocumentis to synthesse evidence about the effectiveness of
interventionsaimed atmitigating the effects of low health related literacirect
improvementofp at i an d/bor pr oliteradyeskills é ynitigatagaiet h
adverse impactsf low health literacy on health outcomdssis anticipated that the
review will provide information of direct interest to the Ministry of Health, DHBS,
PHOs, other health and disability providers and professionals, and the community
(including patients and providers of the Pacific communiti€s}s information may
assist decision makers and practitioners in their efforts to strengthen the provision of
essential primary health care and disability services.

The review has been requestedUepnie McCormack, Senior Policynalyst Pacific

Policy and Strategy Strategy and SysteniSirectorate New Zealand Ministry of
Health Health Services Assessment Collaboration (HS#W&3contracted to conduct

the systematic review. Thsystematic review of the evidence will ultimately be used

to inform policy decision makingin corjunction with other informationfo help
improve, protect and promote the health of communities, and reduce disparities in
access and outcomeBhe content of tis evidence review alone does not constitute
clinical advice or policy@commendations.

Methods

A systematic reviewof the literaturewas conducted to identify, critically appraise,
and synthese results from studies on the effectiveness of different interventions



targeted at mitigation of low health literacy. The steps veerdollows:the study
guestions were framed, a systematic search of the literature was performed, studies
were appraised to identify appropriate research to address the study questions, and
information was synthesgd.

Thefollowing research questiowasaddressed in this study

fiFor all individuals with low literacy skills (including people from different racial,
ethnic, cultural, or age groups), what interventions are effective to (a) improve the
health literacy of patients and providers, (b) improvésation of appropriate health
care servicesral (c) improve health outcomexympared with usual car@?

Based on this research question, a systematic search of relevant sastieaducted

on the following bibliographic databases: Medline, EmbaSeimultive Index of
Nursing and Allied Health Literatur€c(NAHL), Educational Resources Information
Centre ERIC), PsycINFQ and Social Care Institute for Excellenc&QIE). In
addition, the bibliographies of included papers were examined for relevant studies.
The Cochrane Database of Systematic Reviews (CDSR), the Database of Abstracts of
Reviews of Effects (DARE), andther Health Technology Assessment and Clinical
Guideline databasesvere searched to help identify existing systematic reviews.
Searches were limited to Englidnguage material published frodB95 to 24,

March, 2010nclusive.

Studies retrieved from this search process were critically appraised in twolsteps.
step one,the titte and abstract of each study werealuated based on specified
inclusion and exclusion criteri@pplying a ParticiparinterventionComparator
Outcomes (PICO) approach to identify eligible studies. A studyiméisded ifit was
published in English between 1992009 in peer reviewed journals indexed in the
databases searched, amgborted onthe effectiveness ohterventions that broadly
aimed to mitigate the effects of low literacy byproving the health literacy of
patients ankbr providers with the ultimate objective aimproving health outcomes
compared with usual carer standard care practicdurther, studies were includéd
they wereconducted in populations with known or measured low literacy or in the
general populabn when the data were stratified and analysed by literacy level, or
included outcomes that were directly related to improvement of literacy or related to
consequences of low literack.study wasexcluded from the review if either the title

or theabstractdid not match the inclusion criteria for the researchf arfull text of

the researclarticle was not available.In addition, single participant case studies,
opinions, studies published in ngtandard noipeer reviewed publications such as
letters,opinions, or editorialsand studies in neknglish languagevereexcluded

In step twa full texts ofall studiesretainedfrom thestep onewereretrievedin full-

text andcritically appraised to identify whether they addressed the research question
with a valid study design appropriate for the reseajuobstion The results from
eligible studies were then sumnsed and the information synthesd. The
Australian National Health and Medical Research CoumlNdtHHNIRC) dimensions of
evidence, levels of evidee and quality assessment criteria wegsplied toappraie
eacheligible study. Datawere extracted onto standardised data extraction fants
results were summaed in the form of evidence tables and narrative summaries
Because of the diversity of éhnature of evidenceno statistical summary or meta
analysis was attempted on this body of literature.



Key findings

The search strategyglentified 252 studies Step one resulted 445 eligible full
papers Step tworesulted in62 eligible papergo beincluded in the reviewOf the 62
eligible papers four were systematic reviews on the wpif effective interventions
for health literacy, and28 paperswere already included in these four eligible
systematic reviewsand would have met inclusion criterand therefore were not
separately appraisddr the purpose of this review but their conclusions were noted
No data extraction wasndertakerfor these28 studies. This review is therefore based
on critical appraisal ofour systematic reviews argD unique primary studieghat
have not been reported in goreviously publishedystematic review.

These30 primary studies were based on a totall8f316 participants. @t of the D
studies 22 studies were randosad controlled trials based @975 partiapants, and
theothereightstudieswere either one or tw(parallel group beforeandafter studies,
cohort studies, case control studiead onecrosssectionalsurvey nested within an
RCT.

Effectiveness

The following section provides a summary of the effectiveness of different
interventions and overarching theméswide range of interventions and outcomes
were reported in the literatureThe different interventions wereconceptually
classifiedinto threepartially overlapping categoriés

1. Interventions aimed at mitigaty the effect®f low healthliteracy. Thisgroup of
interventions includedariousforms of modifying theinformationgiven to
patients or modification of health messages provideddunbers ofthe general
public. Suchmodificationsincludedrewriting brochures i simplified format,
or addition of pictogramsymbols,andmultimedia, or rewording the
information to suit lower reading grade levels. Tbeusof such modificationa
was gaerallyto enablébetter comprehensiandto enable informed decisions
andpromoteimprovedhealthbehaviours

2 Interventionsaimed aienhanig providerpatient interaction at the point of care
or &care interfacé The setting of thigroup of interventionsvas most commonly
a clinic or any other area where providers and patrenitinely meet face to
face, and the interventisfiocusel onthedirect interaction between health care
providers and patients members othe generapublic, andtheinterventions
aimedto facilitate an enhanceahteraction between the health providers and
patients. Examples of enhancement woula lokeliveredohysician explanation

of procedures or informed consenn a way t hat matched the
literacy leve] perhaps also checking for understanding

3. Interventionsaimedat enabing directhealthliteracy skill building These
interventions include thos#elivered in school settings that aim to increase
young peoplesd knowledge and skills to
system, interventions that aim to i mpro
health literacy, and interventions tlzamn to alter the health care system at the
curriculum | evel i n professional school

knowledge transfer skills, and interventions that aim to strengthen partnerships in

adult learning.



Vi

Based on the review and ac&l appaisalof the evidencefive general principles for
organsing health literacy related interventions for Hiterate populationwere
identified These are presented as follows.

First, @mplex interventions are more likely to be successful than single aemp
interventions Complex interventionaredefined as those interventiottgat engaged

two or more modalies of interventionsto improve health literacy among the target
population Thesewere based on combinations ofieon-one interactions, use of
multimedia and videotape instructions, and use of textual dé&gese interventions
were successful in bringing about positive changes in comprehension and attitude
among low literacy health care consumers and patients.

Second, nterventions thatutilise the principles of multiple intelligence or are
sensitive top e o p differend learningstylesare more likely to be successful than
those that do noMultiple intelligence and learning styles indicate that peppbeess
information in different ways and use multiple processes toate. These include
reading textbased materials, learning by listening@mundbytesj visualisation of
picturesand cartoons and symbpldebates anderbal exchangs of ideas, oreven
using kinaestheticmeans where peoplparticipate in 'handson’' learning tasks
Educational programmeargetedat low health literate individuals that enggmople

in more than one process are more successful tth@gethat are more limited in
scope.

Third, interventions thaare personaked or tailored to specific individuals or groups
andareoutcome focusedppear to be more effectitiean usual care generic learning
tools and programmes

Fourth, pctograms, cartoons, multimedia based enhancement of prescrjpixtusl
messagesandthe writing of instructions at lower educational madinggrade levels
are beneficial

Finally, dfective health literacy programmes that are mattmponent, use
multimedia, picturesand requirdower grade level of readingnvolve personaked
communcation and have universal applicabilityay berelatively independent of
language based literacy stat@$iat is, whether or not the target population speak
English asfirst or second language may not be as important as thedksign
elements included ia programme (and how well a programme is implemented)
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Introduction

The purpose of this systematic review is to provide an overview and synthesis of the
evidence pertaining to the effectiveness of interventions aimeditagating the
effects of low health related literagincludingin ethnic and other minority groups

The review examirg interventionsaimed at health providers and professionals
providing services to these groups as well as thHosetly targeting patients with low
literacy or health literacy levels.

In New Zealand,some minority groups (such as Pacific peoples) are known to
experience poor health outcomes over a range of me@dumstry of Health, 2008)

Low health literacy is disproportionately high in such populations compared to the
general New Zealand population, athds is known to be a significant contributor to
health inequalitiegMinistry of Education, 2007; Ministry of Health, 2008)

It is anticipated thathis report willprovide information that will bef direct interest

to the Ministry of Health, District Health Boards (DHBs), Public Health
Organisations (PHOs), other health and disability providers and professionals
(including Pacific providers and professionals), and the various minority communities
and community workerdt is anticipated that this report widlssistdecision makers

and practitioners in their efforts to strengthen the provision of essential primary health
care services and disability servicesatioNew Zealanders

The review has beerequested by Leonie McCormack, Senior Polioyalyst Pacific

Policy and StrategyStrategyand SystemsDirectorate New Zealand Ministry of
Health. Health Services Assessment Collaboration (HSAC) was contracted to conduct
the systemati review. This systematic review of the evidence will ultimately be used
to inform policy decision making in conjunction with other information: to help
improve, protect and promote the health of communities, and reduce disparities in
access and outcomeBhe content of this evidence review alone does not constitute
clinical advice or policy recommendations.

Description of indication/condition

Definitions: literacy and health literacy

The United Nations Educational, Scientific and Cultural Organization &ONE)
defines literacy as the

"ability to identify, understand, interpret, create, communicate, compute and
use printed and written materials associated with varying contexts. Literacy
involves a continuum of learning in enabling individuals to achiesi th

goals, to develop their knowledge and potential, and to participate fully in
their community and wider societyKickbusch, 2001)

Low or limited literacy is generally considered to be an inability to read or write well

enough to perform necessary tasks in soci
arbitrary categorisationsf literacy levels and tlse vary from country to countrior
exampl e, in the USA fAlow |iteracyo i s <ca

below seventh grade. In New Zealatite Adult Literacy and Life Skill Survey scores
literacy and life skills o a 5level scale with Level requiring the ability to read
simple documents, accomplish literal informatimatching with no distractions, and
perform simple onetep calculationsthrough toLevel5 requiring the capability to



make highlevel inferencesor syntheses, use specialised knowledge, filter out
multiple distracters, and to understand and use abstract mathematical ideas with
justification. The OECD considers Level 3 a suitable minimum for coping with the
demands of everyday life and work in angaex, advanced socieffOECD and
Statistics Canada, 2000)

Health literacy

The term Aheal t hthdlitetatare ia the midAe0mand ig aotv ini n
common usagehowever definitions vary. A 1999 report of the Council of Scientific
Affairs of the American Medical Association refersftoctional health literacyas

"the ability to read and comprehend prgson bottles, appointment slips, and the
other essential heahlielated materials required to successfully function as a patient”
(American Medical Association & Council on Scientific Affairs Ad Hoc Committee
on Health Literacy, 1999, p.552he Council extended the concept to include
numeracy as

fa constellation of skills that constit
and numerical tasks for functioning in the health care environment and

actingonh eal t h ¢ ar @Amerioah MedinahAssomation &

Council on Scientific Affairs Ad Hoc Committee on Health Literacy, 1999,

p.553)

Similarly, Ratzan and Parké2000)define health literacy as:

"the degree to which individuals have the capacity to obtain, process, and
understand basic health information and services needed to make apgropria
health decisions" (p.@nd dhers have developed the concept of health
literacy still further to includa working knowledge of disease processes,
self-efficacy, and motivatiofNutbeam, 2000)

The concept of health literacy applies not only to patients (receividgnéeracting
with health information) but also fwroviders. For health providers:

Aheal th | iteracy includes the capacity
communicate effectively so that community members can make informed

deci sions and take appropriate actions
(Institute of Medicine, 2004)

Taken together, most definitions of health literacy suggest that the skills required are
much broader than juseading andin fact comprise a complex group of reading
listening, analytical, and decisionaking skills, along with the ability to apply these
skills to reallife health situations.

Based on these existing definitiongalth literacy can therefore be considered in a

broad sense, recognising both the comsu (patient) and provider perspectives.
Speci fical-¢d gntérceodnbsumeal th | iteracy can b
which individual consumers (patients) have the capacity to perform the basic
listening, reading, numerical, analytical and decisimaking processes necessary to
effectively interact with health care providers, navigate health systems, and
effectively engage in personal, family, and community health promotion, prevention,

and sel f c apreviderd enn tardedd 6t i hoargbe téhsidéredtaethea cy ¢



capacity of professionals and institutions to communicate effectively so that
community members can make informed decisions and take appropriate actions to
protect and promote their heal(hmerican Medical Association & Council on
Scientific Affairs Ad Hoc Committee on Health Literacy, 1999; Instinft&ledicine,

2004; Nutbeam, 2000; Parker, Wolf, & Kirsch, 2008; Ratzan & Parker, 2000; Selden,
Zorn, Ratzan, & Parker, 20Q0)

The measurement of literacy and health literacy

Two common neasurs of literacy are the "Rapid Estimate of Adult Literacy in
Medicine (REALM) and the Test of Functional Health Literacy in Adults
(TOFHLA)". REALM is a word recognitiontest commonly used in healthcare
settings. The test is used as a screetonband contains 22 common medical words

or layman's terms for body parts and illnesses. Words are written in large font and
arranged in order of difficulty. Patients are askegbrimnounce each word aloud. If

they are unable to pronounce several consecutive words, they are asked to look down
the list and pronounce as many of the remaining words as po@sitalhim, et al.,

2008)

The TOFHLA assesses how well patients not only comprehend, but also act-on real
world examples of health care situations. This test has pitoveda useful toolfor

healthcare professionals because it provides an assessment of an individual's potential

or ability tofunctionin the healthcare environment. The test includes an assessment of
both reading comprehension and numeracy comprehe(®asker, Baker, Williams,

& Nurss, 1995) The reading comprehension section contains 50 items that measure
the patientés ability to read and to <col
pasages, a Medicaid application, and iaformed consent formThe numeracy
sectionont ai ns 17 it ems abiltyad understand susbets,lsich p at i
as directions on prescription labels, blood glucose values, and appointment slips. The
origind TOFHLA, while comprehensive, is time consuming to administersaode

thereforea shortened version of this test is frequently uteelf OFHLAS.

Low literacy and low health literacy

Literacy is strongly correlated with health literacy (the abilitglain, process, and
understand health information to make appropriate decisions) with the latter involving
contentspecific demand@GarciaRetamero & Galesic, 2010)

Both low literacy and low health litacy have been associated with:
(1 impairedpatientprovider communication

[J patient noradherence

(1 increasedhospitalsation

[J poorer health.

Additionally, low literacy has also been also associated with

patient exclusion from clinical trials and other studies

adverse reactions

poor understanding of medical information

receipt of fewepreventative procedures

less knowledge of disease selhnagement

ability to participate in treatment decisiof@arciaRetamero & Galesic, 2010)
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The correlation between loliteracy and lowhealth literacyhas led to @blurring of

the edgeSbetween the two concepts in the literatwrich is generally nothelpful.

For example, patients with low health literacy do not always have a low general
literacy. Moreover patients with a high level of general or health literacy when
communicating in their native language may perform poorly when comatungen

a seconar third languageln this review, a distinction between low literacy and low
health literacy (in terms of interventions and populations) is made wherever possible.
However, it should be noted that the distinction is not always madeearlycl
communicated in the literature reviewed. Where podsddantthe current review
focuseson interventions aimed at improving low health literacy.

Consequences of low health literacy
The consequences of low health literacy have been studied rebsemtensively,

with | ow health |iteracy being shown to

alsoto negatively affect treatment outcomes and safety of care. In addition to the
costs borne by individuals and their families, patients with Iderdcy use more
healthcare resources in the longer tdBerkman, et al., 2004; DeWalt, Berkman,
Sheridan, Lohr, & Pignone, 2004; Eagle, Hawkins, Reid, & Styles, 20053
difficult to disentangle the relationships between literacy issues, health outcomes, and
the many other social and economic determinants of health, but overall, health literacy
problems are believed to have gromore prevalent in society as people are required

to negotiate an increasingly complex health care syEsemden, et al., 2000)

Reducing social and economic disparities and improving health literacy are intricately
linked with efforts to improve health care systems, quality, and health outcomes.

Pacific Islander ammunities form about 6% of the total population of New Zealand,
and this proportion has grown at the rate of about 15% between 2001 and 2006
(Statistics New Zealand, 2010pf particular concern ishe poor health status of
Pacific peopleswho generallyexperience poorer health across a wide variety of
measures, compared to the rest of the population.

There are a range of factors thought
including: Pacificculture and identity in New Zealansbciceconomic determinants
and individualés values and expectations. However, major contributors to health
inequalities found in Pacific peopléging in New Zealand are thought to be (a) poor

levels of Pacificpedpe s & engagement with and use of

(b) language and communication barriers within the systrd (c) low levels of
health literacy.

Low health literacy is known to be disproportionate in certain demographic groups,
and is oftea hidden by individuals to maintain dignity. The 1996 International

Literacy Surveys howed t hat the majority of Paci

other ethnic minority groups were functioning below the level of competence in
literacy required to effectely meet the demands everyday life(Walker, Udy, &

Pole, 1997) The relationship between levels of educatiod @oor health outcomes
has long been known. Literacy levels, which are usually but not always related to
levels of education, are also predictors of health status, and contribute te socio
economic disadvantag&ickbusch, Wait, & Maag, 2006)evels of health literacy
amongst Pacific peoples are generally lower compared to the restNéwhZealand
population(Ministry of Education, 2007)

t
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Health literacy T provider perspectives

Health I|literacy from the providersé pers
cultural world views, attitudeand language, and also knowledge of different cultural
practices. Like patients, health providers can lack adequate health literacy skills.
Providercentred health literacy includes cultural and linguistic competency, and the
ability of health professionsl and health organisations and institutions to
communicate effectively so that people can make informed decisions and take
appropriate actions to protect and promote their health. Understanding Pacific
people$and other minority groud@perceptions and tturral beliefs about their health

is crucial to understanding individugls f ami | i esd and communit
services and expectations of quality of care. Patientred care therefore includes

both cultural competency and health literacy.

Description of intervention/technology

Interventions

Both O6coerstumedd acnedntd erddvihdeearl t h | i ter ac)
been identifiedincluding (1) interventions that aim to mitigate the effects of low
patient literacy; (2) interventions thathaito enhance the health system at the care
interface; and (3) direct literacy skill building interventions aimed at specific low
literacy patient and/or provider groupsterventions may target specific higisk
populations and may act on one or morengmbpf leverage within the health system
and/or wider communityfor example, any approach aimed at improving the health
literacy of Pacific peoples, other ethnic minority groups, and of health providers and
health professionals providing services to Pacific peoples and other ethnic minority
groups. Interventions may algarget specific conditions or risk areas, for example
diabetes and cardiovascular disease, or target public health areas or health promotion
initiatives. Of particular interest in the current review context are interventions that
may be applicable tamproving the health outcome®f minority groupsin New
Zealand. Relevant intervention studies report measures of access to health care, and/or
guality of health care indicators that may lead ultimately to improved health outcomes
due to improved health litacy.

Berkman et al.(2004) and Pignone et al2005) reported that most intervention
studies attempted to make health information more available to patients with limited
literacy, and measured the following outcomes of interest: knowledge and
comprdaension, health behaviours, biochemical or other intermediate maekgrs (
blood pressure), use of health services, and disease related functional status
(knowledge outcomes were most commonly used).

Healthliteracy and low literacy interventions haveegominantly chosen tenhance

the health care system at its interface (Berkman et al., 20@dorie et al., 2005)
however this is but one possible approach. Otbemmentators haveuggestedhat
interventiondarget® should expand to encompass theegaheducational system (to
better equip younger generations), adult basic education and learning programs (to
equip the older generations), and curriculum programmes aimed at the curriculum
level in the medical and allied professional schools (to bettgripe health
professionaldknowledge transfer skills) (Parker, Wolf, & Kirsch, 2008). This review
considers health literacy and low literacy interventions in this broad sense, including
mitigating interventions, care interface interventions dinelct literacy skill building;

this broad conceptual framewk is shown irFigure 1.



Interventions aimed at mitigating the effects of low health literacy/low literacy
generally include training interventions and specifically designed culturally
appropriate lowliteracy intervention/educational materials such as: CDs/DVDs, audio
books, selhelp books, signs/symbols/graphics/models, newsletters, posters,
pamphlets, brochures, product labels, behaviour change programmes, reminder cards,
and internebased tools.

Interventions aimed at enhancing the health system at the care interface include:
training interventions, verbal teaching, em@one counsellingcounseding using

culturally appropriate lowiteracy communication, loviteracy educational tools to

enhance p#&ntprovider dialogue, interventions that aim to increase knowledge
transfer and enhance patientsd uretber st anc
treatment, the risks, and the consequences ctreatment, interventions that aim to

increase the likelihood of health care professionals and other carers checking for
understanding to ensure that t he Omessa
interventions that aim to increase the likelihood of health care professionals and other
carers providing appropriate explanation and reinforcement at the point of care,
compared tpforexamplet he use of O&édsend homed pamphl e

Direct literacy skill buildinginterventions include: interventions delivered in school
settings that aim to increase young peopl
navigate the health care system, interventions that aim to improve health care
professi onal s 6th ltesacy, dnc imterdergion® that dmreta hlter the

health care system at the curriculum level in professional schools, to increase health
professional sd6 knowledge transfer skills
partnerships in adult learning.



Conceptual framework

*Interventions ULY GSNBS 55ANBOC
to mitigate the enhance the literacy skill
effects of low health system at building
literacy the care interface interventions

Health care professional Communication ,
Knowledge transfer <==) Patient

Understanding

Health care team, organisation or

system Improved

literacy skills

Improved capacity to
communicate effectively
with community members
to help community
members to make
informed decisions and
take appropriate actions

Improved ability to
engage with the health
system and to effect
health promotion,
prevention, and self
care

Improved
health
outcomes

Figure 1: Conceptual framework illustrating the scope of the re view

* Including: training interventions (professional schools, office based, and other contexts), and the use of specifically

designed culturally appropriate low-literacy intervention/educational materials: e.g., CDs/DVD, audio books, picture

books, signs/symbols/graphics/models, posters, pamphlets, internet-based tools.

A Including: training i nt-enrorveecounsellmg ssing cultarallp appropriate dow-literacyg , one
communication, low-literacy educational tools to enhance patient-provider dialogue, interventions that aim to increase

knowledge transfer, interventions (e.g., training) that aim to increase the likelihood of health care professionals and

other carers checking for understandingtoensur e t hat the 6message sent = the messag
(e.g., training) that aim to increase the likelihood of health care professionals and other carers providing appropriate

explanation and reinforcement of patient-care information at the point of care.

y I ncluding: direct l'iteracy skill building interventions al
delivered in school settings that aim to increase young peopl
health care system, interventions that aim to alter health ca

that aim to alter the health care system at the curriculum level in professional schools.



Structure of report

This report is divided into three sections. The nexsection describes the review
methods and includes the research questions, search strategy, inclusion and exclusion
criteria, the data extraction, appraisal and synthesis methods, and the methodological
limitations of the exdence review. T8 is followed by tle results sectiothat presents

data onthe included appraised studies, reporting firsttos systematic reviews and

then on the original primary research. Study characteristics and findings are reported
in separate tdes and in the text, and the body of evidencevisrviewed The final

section summarisethe key results A glossary and detailed appendices follow,
including the search strategy, all excluded papers annotated by reason for exclusion,
and the completed tmextraction tables for included papers.



Methods

The review methodology used for all HSAC evidence reviews is broadly based upon
guidelines published by the National Health and Medical Research Council (AU)
(NHMRC, 1999, 2000a, 2000b, 2008)

Research questions

It is important to define the review question that the systematic review seeks to
address. The questiovasdefined according to the PICO criteria

For all individuals with low literacy skills (including people from different racial,
ethnic, cultural, or age groups), what interventions are effective to (a) improve the
health literacy of patients and providers, (b) improve utilisation of appropriatéhhe
care serviceand (c) improve health outcomesmpared with usual care?

The review questions are defined according to the PICO criteria:

A Population
A Intervention
A Comparator
A Outcomes

For inclusion in the current review, the evidence had to fulfildtiteria outlined in
Table 1 and Table 2. These criteria were developedpriori and described in the
scoping protocol prepared prior to commencement of the review proper.

Table 1: Criteria for determining study eligibility

Patient All individuals with low health literacy skills, including people of different race,
population ethnicity, cul ture, or age (including,
from other ethnic minority groups).

Intervention Any Intervention that aims to mitigate the effects of low literacy on health outcomes
(e.g., interventions aimed at increasing the delivery of appropriately targeted
patient information),

OR

Interventions to enhance the health system at the care interface,

OR

Any I ntervention that ai ms tdoerdsida elcittley
Comparator The interventions sho-uhtebeeabdmp a bie.dhew

usual level of care that would normally be provided or undertaken within the setting
in the absence of an intervention aimed specifically at mitigating the effects of low
literacy on health outcomes.

Outcomes Knowledge and comprehension: measures of health literacy (including numeracy).
Access to health care (e.g., preventive services/screening).
Quality of health-care indicators.

Health behaviours.

Biochemical or other intermediate markers (e.g., blood pressure, HbAlc,
cholesterol).

Disease related functional status.

It is important to note that studies not designed to answer the research question were
deliberately excluded. The mosbmmon exampkeof such exclusionsvere studies
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which did notfocus primarilyon alow literacy populationor did not stratifyand
analyseesults by literacy level.

Table 2: Nature of the evidence
Publication Studies published in the English language, including primary (original) research
type published as full original reports and secondary research (systematic reviews and

meta-analyses) appearing in the published literature. Papers for which an abstract
is not available for review via the bibliographic database are excluded.

Study design Those that provide at least Level IV evidence according to the National Health and
Medical Research Council (NHMRC) interim levels of evidence for intervention
research questions (2008). This includes randomised controlled trials (Level Il
evidence) of crossover or parallel-group design, and systematic reviews of Level Il
evidence, pseudorandomised controlled trials (Level lll-1 evidence), non-
randomised, experimental trials, cohort studies, case-control studies, interrupted
time series with a control group (Level I11-2 evidence), historical control studies, two
or more single arm studies, interrupted time series without a parallel control group
(Level I1I-3 evidence), and case series with either post-test or pre-test/post-test
outcomes (Level IV evidence).

Study duration | No study duration specified.

Sample size At least 20 evaluable participants per study arm (or exposed to both treatments).
This includes:

(1) 20 participants per arm in interventions studies

(2) 10 participants in crossover trials

(3) (n) x (r) = 20 where n = number of participants and r = number of  repetitions
of measurements in repeated measure trials (excludes single case study designs).

Literature search

A systematic method of literature searching and selection was employed in the
preparation of this review. Searches were limited to English language material
publishedfrom 1995 onwards. The searches were complated24, March 2010.
Therefore, studies publisheafter this date were not eligible for inclusion in the
systematic review.

The following databases were searched:

Bibliographic databases
A Embase

Medline

CINAHL

ERIC

PsycINFO

SCIE

> > >

Review databases

Cochrane Database of Systematic Reviews
Cochrane Centr&kegister of Controlled Trials
Database of Abstracts of Reviews of Effectiveness
Health Technology Assessment database

NHS Economic Evaluation database

TA Groups
INAHTA website database: http://www.inahta.org/Search2/?pub=1
MSAC: http://www.msac.gov.au/
ANZHSN: http://www.horizonscanning.gov.au/

>>>T >>I>D> D>
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NZHTA: http://nzhta.chmeds.ac.nz/
NICE: http://www.nice.org.uk/
AHRQ/USPSTF: http://www.ahrg.gov/
CADTH: http://www.cadth.ca/

SBU: http://www.sbu.se

KCE: http://kce.fgov.be

I > > I >

Clinical Practice Guidelines
A NationalGuideline Clearing House databak#p://www.guideline.gov/
A Guidelines International Networkttp://www.g-i-n.net/
NHMRC Clinical Practice Guidelines Portal:
http://www.clinicalguidelines.gov.au/

Additional websites

A NHS Evidence

NZ Literacy Portal

NZ Ministry of Health: Publications and resources: Pacific Health

NZ Literacy Portal

National Library for Medicine: Current Bibliography in Medicine: understanding
health literacy and its barriers

> > > > >

Specific journal titles
A Pacific Health Dialog
A Patient Educatio and Counselling

The reference lists of included papers were scanned to identify anyepesved
evidence that may have been missed in the literature search. Hand searching of
journals, contacting of manufacturers, or contacting of authors for blisiped
research was not undertaken in this review. Whilst grey literature and unpublished
material such as conference abstracts were not included in the evidence review, they
may be referred to in background sections.

Search terms were searched for as keysjoexploded where possible, and as free
text within the title and/or abstract, in the Embase and Medline databases. Variations
on these terms were used for Cochrane libraryathdr databaseand if required,
modified to suit their keywords and descoii® The search terms, search strategy,
and citations identified are presentedut in Appendix A.

Assessment of study eligibility

Studies were selected for appraisal using adt®p processIn step onetitles and
abstracts (where available) identified from the search strategy were scanned and
excluded as appropriatén step two the fulttext articles were retrieved for the
remaining studies and selected for inclusion and appraisal in the reviewyif th
fulfilled the study selection criteria outlined below. Doublecking of the eligibility

of studies by a secomdviewerwasundertakenf required.

Citations were excluded for the following reasons:

1. Not a clinical study: including nesystematiceviews, case reports, animal
studies, short notes, letters, editorials, conference abstraeispistudies,
studies not deemed appropriate to the research question or nature of review

2. Wrong patient group: does notinde the correct patient group.
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Wrong intervention: does not include the correct intervention/s

Wrong comparator: does notclude the correct comparator/s.

Wrong outcomes: does not include the results relating to at least one of the
identified outcomes of interest.

Not in English: norEnglish publicationsvere notincluded.

Fewer tharR0 participantgper study arm at baseliigeeTable 2).

Published prel9%.

Full-text not available from any source and/or full text not able to be retrieved
within a reasonable timeframe.

10. Other/background information only.

ablw

© 00N

Appraisal of included studies

Dimensions of evidence

The aim of this review was to find the highest quality evidence to answer the clinical
guestion. In accordance with NHMRC guidance, the following dimensions of
evidence were reviewed for each of the included stuffiable 3). It is important to
recognise that the value of a piece of evidence is determinedll bgf these
dimensions, not just the level of evidenc

Table 3: Dimensions of evidence (NHMRC, 2000b)

Dimension ‘ Definition

Strength of evidence

Level The study design used, as an indicator of the degree to which bias has
been eliminated by design (see Table 4).

Quality The methods used by the investigators to minimise bias within a study
design (see Table 5).

Statistical precision The p-value or alternatively, the precision of the estimate of the effect
(as indicated by the confidence interval). It reflects the degree of
certainty about the existence of a true effect.

Size of effect The distance of the st uldeyandghet i ma
inclusion of only clinically important effects in the confidence interval.

Relevance of evidence The usefulness of the evidence in clinical practice, particularly the
appropriateness of the outcome measures used.

The evidence was assessed according to the dimensions outliadlen3 above
Each study was also assigned a level of evidenaedordance with tn NHMRC
(2008 Additional levels of evidencand grades for recommendations for developers
of guidelines Stage Zonsultation(Table 4)

The highest ével of evidence available is a systematic review of randomised
controlled trials, which are considered the study type least subject to bias. Individual
randomised controlled trials also represehigh level evidence. However,
comparative observational slies such as cohort and casmtrol studies or nen
comparative case series may often be more readily available. Such studies are often
conducted early in the development of a technology, or to detect rare outcomes or
outcomes which develop long after atpesure €.g, cancer, cardiovascular disease).
Nevertheless, these lower levels of evidence remain subject to considerable bias.
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Table 4: NHMRC additional | evels of evidence andgrades (NHMRC 200 8),
by question type . Intervention  studies

Level | Intervention®

A systematic review of level Il
studies

1] A randomised controlled trial

-1 A pseudorandomised controlled trial
(i.e., alternate allocation or some other method)
-2 A comparative study with concurrent controls:

i Nmamdomised, experimental trial®

i Cohort study

i Caankol study

i Interrupted time series wit

Hi storical control study
Two or more %Single arm st uq
Interrupted time series wit

\Y Case series with either post-test or pre-test/post-test outcomes

-3 A comparative study without concurrent controls:
Il
i
Il

Explanatory notes

! Definitions of these study designs are provided on pages 7-8 How to use the evidence: assessment
and application of scientific evidence (NHMRC 2000b) and in the accompanying Glossary.

ZA systematic review will only be assigned a level of evidence as high as the studies it contains,
excepting where those studies are of level Il evidence. Systematic reviews of level Il evidence provide
more data than the individual studies, and any meta-analyses will increase the precision of the overall
results, reducing the likelihood that the results are affected by chance. Systematic reviews of lower-level
evidence present results of likely poor internal validity and thus are rated on the likelihood that the
results have been affected by bias, rather than whether the systematic review itself is of good quality.
Systematic review quality should be assessed separately. A systematic review should consist of at least
two studies. In systematic reviews that include different study designs, the overall level of evidence
should relate to each individual outcome/result, as different studies (and study designs) might contribute
to each different outcome.

% This also includes controlled before-and-after (pre-test/post-test) studies, as well as adjusted indirect
comparisons (i.e., utilise A vs. B and B vs. C, to determine A vs. C with statistical adjustment for B).

4 Comparing single arm studies (i.e., case series from two studies). This would also include unadjusted
indirect comparisons (i.e., utilise A vs. B and B vs. C to determine A vs. C, but where there is no
statistical adjustment for B).

Note A: Assessment of comparative harms/safety should occur according to the hierarchy presented for
each of the research questions, with the proviso that this assessment occurs within the context of the
topic being assessed. Some harms (and other outcomes) are rare and cannot feasibly be captured
within randomised controlled trials, in which case lower levels of evidence may be the only type of
evidence that is practically achievable; physical harms and psychological harms may need to be
addressed by different study designs; harms from diagnostic testing include the likelihood of false
positive and false negative results; harms from screening include the likelihood of false alarm and false
reassurance results.

Note B: When a level of evidence is attributed in the text of a document, it should also be framed
according to its corresponding research question, e.g., level Il intervention evidence; level IV diagnostic
evidence; level 111-2 prognostic evidence.

Note C: Each individual study that is attributed a~ level of evidence” should then be rigorously
appraised using validated or commonly used checklists or appraisal tools to ensure that factors other
than study design have not affected the validity of the results.

Source: Hierarchies adapted and modified from: (Bandolier, 1999; Lijmer, et al., 1999; NHMRC, 1999,
2008; Philips, et al., 2001).
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Quiality of evidence

Even withinthe levels of evidence stated above there is considerable variability in the
guality of evidence In accordance with NHMRC guidelines, it was necessary to
consider the quality foeach of the included studieBSlIHMRC quality checklists
(1999)were employed to appraise included articlése characteristics and quality of
each included study were assessed using a number of quality cateshown in
Table 5.

Table 5: Quality criteria for different levels of evidence
Study type Quality criteria

Systematic Was a clinical question clearly defined?
review Was an adequate search strategy used?

Were the inclusion criteria appropriate and applied in an unbiased way?
Was a quality assessment of included studies undertaken?

Were the characteristics and results of the individual studies appropriately
summarised?

Were the methods for pooling the data appropriate?
Were sources of heterogeneity explored?

Randomised Was allocation to treatment groups concealed from those responsible for

controlled trials | recruiting subjects?
Was the study double-blinded?

Were patient characteristics and demographics similar between treatment arms
at baseline?

Were all randomised participants included in the analysis?
Were the statistical methods appropriate?
Were any subgroup analyses carried out?

Screening Were patients selected consecutively?

articles (using Is the decision to perform the reference standard independent of the test
diagnostic results?

criteria) Was there a valid reference standard? Are the test and reference standard

measured independently

Has confounding been avoided? If the reference standard is a later event that
the test aims to predict, is any intervention decision blind to the result?

Other trials Has selection bias been minimised?

Have adequate adjustments been made for residual confounding?
Was follow-up for final outcomes adequate?

Has measurement or misclassification bias been minimised?

Data extraction

Data was extracted onto specificaltiesigned data extraction forms, and included
information regarding study design, patient characteristics, detdle oftervention,
relevant outcomes, study quality and relevant results. Unless otherwise specified, the
data that was most adjusted fontmunders and/or multiple comparisargreported.
Furthermore, where subgroup analyses are availti@se were reported if they were
deemed relevaniCompleted data extraction forms containing detailed information
regarding study characteristics andaliy, as well asa brief summary of study
results, can be found #ppendix D.

Data synthesis

In addition to the level and quality of evidenzeindividual studiesthe review will
consider théody of evidence in total. This will involve consideration of Wodume
of evidence and its consistency.



15

For systematic reviews with analyses involving evidence from RCTs, aamelysis

should be pdormed when appropriate using the methodology of the Cochrane
Collaboration (Mulrow & Oxman, 1997). However, this would only be undertaken if
the trial characteristics and patient characteristics are sufficiently homogeneous in
order to justify a metanaysis. Quantitative pooling may not be possible for other
research questions or levels of evidence. Data from observational studies is subject to
considerable heterogeneity and to biases that vary between studies.

The review willpresenthe statistical pcision of theestimateceffect size(pooled if
possible) together witha discussion ofts clinical significance. Finallythe review

will consider the relevance of the evidence, both with regard to the applicability of the
patient population and the erwvention, as well as the relevance to the New Zealand
health care setting.

Limitations of the review methodology

This review used a structured approach to review the literature. However, there were
some inherent limitation® this approach. All typesf study are subject to bias, with
systematic reviews being subject to the same biases seen in the original studies they
include, as well as biases specifically related to the systematic review process.
Reporting biases are a particular problem relateslysbematic reviews and include
publication bias, timdag bias, multiple publication bias, language b&sl outcome
reporting bias (Eggeat al 2001). A brief summary of the different types of reporting
bias is shown inmable 6. Other biases can result if the methodology to be used in a
review is not defineda priori (i.e., before the review commences). Detailed
knowledge of studies performed inetlarea of interest may influence the eligibility
criteria for inclusion of studies in the review and may therefore result in biased
results. For example, studies with more positive results may be preferentially
included in a review, thus biasing the résuhnd overestimating treatment effect.
Note: a more detailed discussion of the common methodological limitations of the
evidence considered can be found(toubader
added in the final report)
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Table 6: Reporting biases in systematic reviews *
Type of bias Definition and effect on results of review
Publication bias The publication or non-publication of research findings.

Small, negative trials tend not to be published and this may lead to an
overestimate of results of a review if only published studies are included.

Time-lag bias The rapid or delayed publication of research findings.

Studies with positive results tend to be published sooner than studies with
negative findings and hence results may be overestimated until the
negative trials O6catch up6o.

Multiple publication The multiple or singular publication of research findings.

bias Studies with significant results tend to be published multiple times which
increases the chance of duplication of the same data and may bias the
results of a review.

Citation bias The citation or non-citation of research.

Citing of trials in publications is not objective, so retrieving studies using this
method alone may result in biased results. Unsupported studies tend to be
cited often which may also bias results.

Language bias The publication of research findings in a particular language.
Significant results are more likely to be published in English so a search
limited to English-language journals may result in an overestimation of

effect.
Outcome reporting The selective reporting of some outcomes but not others.
bias Outcomes with favourable findings may be reported more. For example,

adverse events have been found to be reported more often in unpublished
studies. This may result in more favourable results for published studies.

* Adapted from Egger et al. (2001).

Some of these biases are potentially present in this review. Only data published in
peerreviewed journals is inaded. No attempt was made to include unpublished
material, as such material typically has insufficient information upon which to base
guality assessment, and it has not been subject to the scrutiny of the\pear
process. In addition, the search wamited to EnglisHanguage publicationsso
language bias is a potential proble® well Outcome reporting bias and inclusion
criteria bias are unlikelyas the reviewers had no detailedowiedge of the topic
literatureand the methodology used in the ieav and the scope of the review was
defineda priori.

The review scope was developed with the assistance of Ministry of Health staff to
support policy and purchasing relevant to New Zealdrite majority of studies
included in this review were conductedtside New Zealand, and therefore their
generalisability to the New Zealand population and context may be limited and needs
to be considered. This review was confined to an examination of the efficacy and
safety of the interventions and did not considdrical or legal considerations
associated with these interventions. Papers publishe@i99®were not considered
asthese tended to concern outdateethodsand practices.

The studies were initially selected by examining the abstracts of these articles.
Therefore, it is possible that some studies were inappropriately excluded prior to
examination of the full text article. However, where detail was laglkangbiguous
papers were retrieved as full text to minimise this possibility. Reasons for exclusion
for every article included in the review are presente&bipendix C for transparency.
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For a detailed description of interventions and evaluatiethods, and results used in
the studies appraised, the reader is referred to the original papers cited.

Evaluation of economic implications

An economic evaluation was not required by the requester stimda¢éing resource
utilisation and any possible cosff-sets and/or savings to the health care system
remains beyond the scope of this report.
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Results

Overview

Methodological information and results extracted from included studies are presented
below, first for systematic reviews and metsalyses, thenof original included
studies. More detailed information is available Appendix D or in the original
papers. Only data relevant to the current revgeepresented.

There were252 nonrduplicate studies identified by the search strategy. As detailed in
Figure 2, 1451ull text articles were eligibledi retrieval after excluding studies from

the search titles and abstrad®.full papers retrieved33 did not fulfil the inclusion
criteria. Thereforep2 articleswere considered foinclusion inthis report (listed in
Appendix B). All excluded articles are presented Appendix C, annotated by
reason for exclusion based on the exclusion criteria detailed above. Reasons are
presented hierarchically, such that the first reason in the list that applied is reported.
Other cited publications (e,ghose providing backgund materialsare presented in

the References

Further, it was necessary to assess studies within the context of the whole body of
evidence, suclthat sufficientdetail could be presented, while avoiding unnecessary
and undesirable duplication and tdigion of findings (e.g.reporting the same
findings twice). Therefore, articles were excluded if they repeated what was already
reported elsewhere or had been superseded by more recent research on the same
population using the same methods (iwp-daked). Of the62 papers identified as
eligible, four were systematic reviews anBl8 were primary research studies.
Hierarchical crosghecking (by publication date) of all of the eligible primary studies
against thdour systematic reviews revealed tl2& studies werancluded inone or

more ofthe four systematic reviess Where these studies are adequately appraised
and reported within previously published systematic reviews, they are not duplicated
further. Thus,30 primary research studiesnd four systematic reviewsave been
critically appraised and reported in this review.
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Initial search 252

— Inappropriate study design 39

—> Inappropriate population 23

| — Inappropriate intervention 15

— Inappropriate comparator 2

—> Inappropriate outcomes 6

Exclusion based on title | > | Non-English !
& abstract. _ i

—> Inappropriate sample size 6

—> Published or data pre-1995 2

— Abstract not available 5

——>» | Other 8

v - 107

Retrieved full text = 145

— | Inappropriate study 6

—> Inappropriate population 54

—> Inappropriate intervention 3

—> Inappropriate comparator 4

Exclusion based on full —> Inappropriate outcomes 5

appraisal.

— | Non-English 0

—> Inappropriate sample size 2

— | Published or data pre- 1995 0

—> Full-text not available 0

—» | Other 9

v - 83

Included studies = 62

Figur e 2:  Application of selection criteria to citations
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Figure 3 provides a quick guide to how ti&2 eligible studies are divided. That is,
whether a study is an included systematic review (n = 4), an included primary
research study that has been appraised and reported independently in this review (n =
30), or an eligible primary research study that basn appraised and reported within

one of the four included previously published reviews (I8 2

Included studies =62

v v \ 4

4 30 28
Included systematic Primary studies Primary studies
reviews appraised and appraised and
included in this review included in other
reviews

Figure 3: Sub-setsofthe 62 included studies

The individual studies are reviewed and results are briefly presented in therigllowi
sections. More detailed information about each study can be found in the evidence
tables and the respective data extraction tables

Summary of results from systematic reviews

The search strategy identifiefdur eligible review articles The results fromthe
reviews are summagd in the following paragraphStudy characteristicand main
findings are described inTable 7 (studies listed alphabeticg)l In summary,
individual studies in the reviewsadicatethat compared withplain-text only format

(of presentation of informatign strategies of health informatiotransfer and
improvement of health literacy thahvolved more than one media (text and
audio/video media for example and use of pictures instead of only text) were more
likely to be beneficial. This finding suggeghat there is a role for packaging of
information by engaging different formats and comprehensibility of presentations.

Summary of the review by Berkman et al (2004)

The systematic review by Berkman et @004) analysed the relationship between
literacy and health outcomes and thHectiveness ofinterventions intended to
improve the health of people witltow literacy. Specifically they addressed the
following question "for individuals with low literacy skills, what interventions are
effective at improving the use of health care services and health out¢omes?
addition, the reviewers studig¢de effectiveness ofinterventionswith respect tahe
costs of health care and improwvent inhealth outcomes and/or health care service
use among different racial, ethnic, culturahd age groups. They included studies
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based orparticipants ohll ages, publisheddm 1980,0utcomes related to health and

health services, anceviewed studiexonducted in the United Sé&s, Canada, the

United Kingdom Australia, New Zealand, and Europe. The main databsseé for

the search was Medline, but searches from the Cumeldtidex to Nursing and

Allied Health (CINAHL®), the Cochrane Library, the Educational Resources
Information Centrg ERIC), the Public Affairs Information Service (PAIS), and the
Industrial and Labour RelatisnReview (ILRR)were also undertakerferms use
included #dAliteracyo and Ahealth | iteracy
acronym for standardised tests of literacy related to health outcomes such as WRAT,
RELAM and TOFHLA.

The aiginal searches obtained more than 3,000 papers, with b&gdg fully
reviewed The final inclusion was 73 papeff®r both question$ however,question

one addressed the relationship between health literacy and health outcomes, not
interventions, and is therefore outside the scope of this rev@wihe 73included
papers, 29 papers described interventions to mitigate the effects of low literacy on
health outcomes.

These 29 articleszported the results @andomised controlled trials, nsandomised
controlled trials, and uncontrolled, singleoup beforeandafter stulies. The studies
involved participantnumbersranging from 28 to 1744. Nineteen of the studies
measured the literacy of each participant: REALM (10 studies), WRAT (4), and
various other instruments (5&ndcriteria to define literacy level categories rear
across studiesThe remaining 10 studies involved populations known from previous
research or clinical assessment to have a large proportion of people with poor literacy
skills. The quality of the studies included in general was fair, and overaltutiiess
provided lower leved of evidence.

Results of the review regarding interventions for improving health care services
showed that in one nonrandomised controlled trial, an intervention consisting-of a 12
minute video, coaching tool, verbal recommatnoh, and brochure significantly
improved mammography ushtion at sixmonths (but not 24 months) compared with
the verbal recommendation and brochure alfheC. Davis, H. J. Berkel, et al.,
1998)

Int erventions for i mproving heal th outco
knowledge. Five studies measured patient literacy and stratified the effect of the
intervention by literacy status. Participants (attending an apnoea clinic) from a
controlled tral with low literacy showed higher knowledge with a videotape
educational tool than with a brochure written at a readability level similar to the
vi deot apf WsMusplyrGhgsdon, Walker, Arnold, & Chesson, 2008)s
studywaslimited by methodological problenassociatedvith multiple comparisos.
Another randomised trial of cancer patients examined the effeanh aifteractive
videodisc to improve selfare of cancer fatigue symptoms; patiestiewed greater
selfcare ability, but this effect was not significantly related to the literacy level
(Wydra, 2001) In a controlled trial of a locally developed pamphlet about polio
vaccine (specifically designed for patients with low literaap) significant difference

in the pati enwas foundvbempompared to she osa of a pamphlet
from the Centres foDisease Control and Prevention (designed for easy readability)
(T. C. Davis, D. D. Fredrickson, et al., 1998)
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Lillington et al (1995) compared the effectiveness of two educational materials on
colorectal cancer screening (videotape or dasgad brechure intended to be
appropriate for people with low literacy) in a randomised controlled trial of 1100
patients.Results from the study showed that patients receiving either intervention
showed significantly better improvements in knowledge scores a&fgwing the
educational materials than did the control group. The improvement was evident in
both the low- and high literacy groupgthat received either interventipnBoth
intervention groupshowed significantly improved knowledge between the arel
posttests, but rates of improvemeetweenthe two literacy groups did not show
significant differences.

The review stated that several studies of the effect of interventions on health
behavioursproduced mixed results. For instance, pregnant smokergx@asmokers

who received a specially designed intervention with written materials at the third
grade reading level were more likely to achieessatiorduring pregnancy and six
weeks pospartum than those who received standard materials. These efferes w
more evident among current smokers at entry than among previous smokers
(Lillington, et al., 1995) In an uncontrolled, befor@ndafter study published in 1989
(outside the scope of HSAC review), a commuidged osteoarthritis intervention
showed an improvem in exercise behaviour after sixeeks(Bill-Harvey, et al.,
1989) Converselyinterventions addressing dietary behaviours produced small or no
changes(Gans, Lovell, Fortunet, & Lasater, 1998; Hartman, McCarthy, Park,
Schuster, & Kushil997; HowardPitney, Winkleby, Albright, Bruce, & Fortmann,
1997; P.W. Murphy, et al.,, 1996Yhe review also referred tonaearlier study
(Hussey, 1994pbn medication adherence among patients aged 65 years and older in
which there was an improvement over time upon verbal teaching about medication
compliance; adding a colowoded medication sedule did not provide additional
benefit.

Other health outcomes studied were changes in biochemical or biometric madkers
example, onstudy showed modest differences in blood pressure levels for patients in
a specially designed workplace hypertensieducation and behaviour change
programme as compared with nparticipating controls(Fouad, et al., 1997)
However, here were no significant changes of cholesterol levels forlitevacy
patients following the use of either of special cardiovascular nutrition or dietary
interventions in two studiegHartman, et al.,, 1997; Kumanyika, et al., 1999)
Similarly there were no significant changes in HbAlc levels or weight loss in patients
with diabetes who used a special educational interventionather earlyandomised

trial (Mulrow, Bailey, Sénksen, & Slavin, 1987)

The review showethatonly one study examineithie effect of an interventioaimed

at direct literacyskill building. The studyshowved that a comprehensive family
services centre could improve parental readkiljssand decrease the prevalence of
paternal depressipras compared with a standapdogramme(Poresky & Daniels,
2001)

Overall, the reviewsuggeted thatwhile low reading skills and poor health were
associatedthis question being beyond the scope of this revi¢hweeffectiveness of
interventions to mitigate the effects of low literasyere less well supportedThe
review useda wide variety of literacy measures and-cfitpoints for analysis and a
wide range of outcomes



24

Summary of the systematic review by Clement et al (2009)

The systematic review by Clement et &009) evaluated the effects of complex
interventions(complex interventiongare multi faceted interventions using more than
one modality of intervention to address a specific health tapiehded to improve

the healthrelated outcomes of people with limited literacy or numerabg authors
searched eightlectronic databases March and April 2007each from its earliest

date including Medline, Cumulative Index to Nursing & Allied Health Literature,
Cochrane Central Register of Controlled Trials, PsycINFO, SCOPUS database, and
others. No language restrictiomgere used. The s@ch strategy for Medline used
subject heading andextword searchiny combining literacyrelated terms(e.g,
Reading/, literac$)or numeracyrelated terms(e.g, mathematics/, numera$yr
educational termée.g, educational status/). The type of seslincluded randomised
controlled trials (RCTs) or quasandomised controlled trials of complex
interventions intended to improve outcomes for people with limited literacy or
numeracy, which included at least one headflated outcome. Only published dies

and those that focused on adults (including adults consulting on behalf of dependents
and professionals who may be the target of an intervention, all participants on whom
outcomes are reported must be adult) were included. The quality of the stadies w
assessed using modification of theDelphi List Statistical synthesis covered both
overall study populations and subgroup analyses performed on data from participants
with limited literacy/numeracy where the latterdhbeen reported by the study
authas. The authors restricted reporting of the effectiveness of the interventions at the
final follow-up point and focused on primary outcomes, although summary data are
also presented on secondary outcomes. The review was to report-galuestto
accompap p valuesas these were missing from the original papers.

Their literature sarches resulted in 2734 ndaplicate items which were reduced to

17 papers reporting on 15 tria($l. Baker, Uus, Bamford, & Marteau, 2004,
Bosworth, et al., 2005; DeWalt, et al., 2006; Ferreira, et al., 2005; Fries, et al., 2005;
Hartman, et al., 1997; Howakitney, et al., 1997; Hussey, 1994; Kumanyika, et al.,
1999; Lyons, Woodruff, Candelaria, Rupp, & Elder, 1997; McKellar & Rutland
Brown, 2005; Rothman, Malone, et al., 2004; Seligman, et al., 2005; Van Servellen, et
al., 2005; Weiss, Francis, Senf, Heist, & #tawves, 2006) Four studies were
restricted to individuals with limited literacy/numeracy, the reminder having samples
with mixed levels. Literacy hels assessed in 11 trials usedious measures and eut

offs. Measures all focused primarily on reagliability rather than numeracthree
studies used measures with numeraagvant elements such as interpreting dosage
information. Five studies took place in outpatient settings, three in community
settings, three studies recruited participants in outpatients but the interventibg was
telephone and/or email, one study took place in a maternity unit, one in hospital
pharmacy, one in the community but provided the intervention in an outpatient
setting, and one did the converse.

Health issues studied included newborn hearing scredmypgystension, heart failure,
colorectal cancer screening, nutrition education for cancer and cardiovascular disease
prevention, medication adherence in chronic health conditions, general medication
understanding, diabetes disease management, HIV medicatitherence and
knowledge, and depression. All but tivials were conducted in the USA.

The interventions included in the primary studies differed widely on a number of
dimensions such as the extent to which they had been developed with limited literacy
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populations,in their theoretical underpinningtheir duration,intensity and mode of
delivery,and in whether literacy permeated all, some or only one of the facets of the
intervention. The interventions fell into three main categories:

1. Intwo trials te interventions were directed at health professionals. This included
training professionals to use communication strategies appropriatelifadirals
with limited literacy,andini nf or mi ng professionals abot
status.

2. In one tria) the intervention was a literacy education intervention which included
referral to an adult education programme on literacy.

3. In 12 trials, the interventions were health education/management interventions.
These included nequantitative material, infoni ng pr of essi onal s a
literacy status, use of concrete examples, emphasising key points, and creating a
shamefree environment.

The type of control group condition used in trials varied widely, and included usual
care ineight studies, a mimnal intervention inthreetrials, a waiting list control in

two trials, an attention control in one trial, and an alternative complex intervention in
three trials.There were 11 RCTs, arfdur quastRCTs, withtwo nonrandomised
paralletgroups trials, andive cluster designs with sample sizes from -4Q046.
Literacy levels othestudy populations were assessed in 11 trials using a wide variety
of measures and coffs. The measures all focused primarily on reading ability rather
than numeracy, althoughhree studies used measures with numergagvant
elemens such as interpreting dosage information.

Overall, the findings from this systematic review suggest that complex interventions
potentially effective in achieving improvemenin some outcomesin particular,
health knowledge and heakltelated seHefficacy.

Two studies compared satisfaction levels in the intervention and control groups, one
in patients(Rothman, Malone, et al., 2004hd one in physicianSeligman, et al.,
2005) In the Rothman et al(2004) study of diabetes managementittiervention

group patients were slightly more satisfied rated by theDiabetes Treatment
Satisfaction Questionnai®radley, 1994)possible range 136, difference in mean
change 3, 95% confidence interval6l This is a small but statistically significant
improvement in patient satisfactiom the Seligman et al(2005) trial of physician
notification of patientso i mited i ter
appropriate management for such patie(@ligman, et al., 2008je intervention
group physicians were significantly less satisfied with the consultation than those in
the control group (82% v€6%, adjusted odds ratio 0.2, 95% confidence interval 0.1
0.5, p < 0.001).

Of the 11 trials involving participants with mixed literacy levels, four reported a
subgroup analysis by literacy. Nival was specifically powered to detect differences

in subgbups. Il n a study on mot her 6s under st
newborns, Baker et .al(2004) found no difference in knowledge between the
intervention and control groups for the overall sample. However, for the raatité

lower levels of education, the intervention group had significantly higher knowledge
scores (5.00 vs. 3.38, p < 0.05).

DeWalt et al (2006)in their investigationof heart failure selfnanagementeported
that for combined death or hospitalisation there was a significant difference between
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the intervention and control groups in the group with lower functional health literacy
(incidence ratio rat¢adjusted 0.39, 95% confidence interval 0116.91), but not in

the higher literacy grougdincidence ratio ratdadjusted 0.56, 95% confidence
interval 0.301.04). For quality of life there was no significant difference between the
intervention and control gups in either the low literacy subgroup (differentes,

95% confidence intervatl5 to 12, p = 0.81) or in the higher literacy group
(difference-4.2, 95% confidence intervel4 to 6, p = 0.40).

Ferrieria et al(2005)studiedcolorectal cancer screenimngthe higher literacy group
and foundthere was no significant difference in screening rates between the
intervention and controlrgups (39.0% vs. 36.0%, p = 0.65). In contrast, patients with
lower literacy in the intervention group were significantly more likely to have
screening than the controls (55.7% vs. 30.0%, p = 0.002).

Rothman et al(2004)investigaed diabetes margementandreported no difference in
Haemoglobin Alc (HbAd) levels in the higher literacy subgroup (adjusted difference
-0.5%, 95% confidence interval.4% to 0.3%, p = 0.21), but in the lower literacy
subgroup the intervention group had a greateluction in HbAlc levels (adjusted
difference-1.4%, 95% confidence interva?2.3% to-0.6%, p < 0.001)For systolic
blood pressure, differences were comparable for patients with low and higher literacy.

The authors of the review concluded that thera tase for initiatives such as those
reviewed being introduced more widely. The findings do not give a clear picture
about which type of initiative is most likely to be effectias the interventions were
diverse and healtrelated outcomes improved faaeh of the major intervention types
(health education/ management interventions, literacy education interventions, and
those directed at professionals).

Summary of the review by DeWalt and Hink (2009)

The systematic review by DeWalt and Hi(&009)was an extension ofin earlier
systematic reviewundertakerfor the Agency for Healthcare Research and Quality
(Berkman, et al., 2004Theupdatedreview summarised thevailableevidence of the
relationship between literacy and child health outcomes. In partidhlarreview
examined the effectiveness ioterventions to improve health outcomes for children
with low literacy or children with low literateparents, orthe effectiveness of
interventions that aimetb reduce disparities in health outcomes associattdlow
literacy.

The reviewerssearchedPubMed, and the cumulative index to nursing and allied

health (CINAHL) and searches were updated to 2008. PubMed searches used the
foll owing key words: Al iteracyo, AWRATO,
Aireading abilityo, Aireading skill, o0 Awic
adult, 0o and fAtest o fitles fandnabstracts ofaalticlethe al t h 0
interventionsincluded in the reviewvere designed to mitigate the effects of low

literacy on child health outcomes, and expose areas of needed research. Only
experimental studies published in English from 1980 throGgptember 2008
evaluating the role of child or parent literacy and child health outcomes were
included. Specificallythe review limited studies to those conducted in the United
States, Canada, Western Europe, Japan, Australia, or New Zeahaittie revew

was limited to studiesvith outcomes related to health and health services and that
measured literacy skills with a valid instrumdah instrument that had previously

been used in a published study or one that compared with other published
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instrumentys Eligible health outcomesgonsidered in the review includdaealth
knowledge, health behaviour, biochemical health outcomes related to illness or health
conditions, disease incidence, prevalence, morbidity and mortalityrepelifted
general health stias, utilisation of health servicandcost of care.

The quality of each study was graded, then these grades were converted for each item
into numeric values indicating the strength of evidence (poor, fair or good).

The updated review identified 13 pageof which 11 addressed the relationship
between caregiver or child literacy skills to health outcontbesé themes or
outcomes werdeyond the scope dhis review). Five studies measured literacy in
child or the parent and studied the effect of amrirgntion on health outcomes
(Campbell, Goldman, Boccia, & Skinner, 2004; T. C. Davis, et al., 1996; T. C. Dauvis,
et al., 2009; Robinson, Calmes, & Bazargan, 2008; Yin, et al., 2008e of four
studies that involved children younger tHeue years stratified their results according

to literacy level(Campbell, et al., 2004; T. C. Dauvis, et al., 1996; T. C. Davis, D. D.
Fredrickson, et al., 1998)

Four studies looked at effectiveness of interventions on hesd#ited knowledge
(Campbell, et al., 2004; T. C. Dauvis, et al., 1996; T. C. Dauvis,,e2@06; Yin, et al.,

2008) The two studies by Davis et &I. C. Davis, et al., 1996; T. C. Davis, D. D.
Fredrickson, et al., 1998Jemonstrated that wellesigned written materials can
improve comprehension across tmntinuum of reading ability, but the disparity in
comprehension between good and poor readers remained about the same. Campbell et
al. (2004) evaluated the understanding of informed consent by usimgdifferent
strategies. They found that the enhanced written materials werteative as the

video and computdbased materials. The study by Yin et(@D08)found that parents

who received a pictograimased medicatioinstruction sheet combined with brief
counselling and teadback sessions showed more knowledge about the medication
and dose frequency compared with those in a tsaral control groupYin et al

(2008) measured reported medication dosing and observed parents preparing a
medication dose following the intervention and found that they were more likely to
use the comct dose. They also showed greater-sgbrted adherence to the
prescribed medication regimen. Theviewersnoted that although not stated in the
original article, the author confirmed that the effect sizes were similar for parents with
low literacy andhose with higher literacy.

One study looked at the effectiveness of an intervention for health services use
(Robinson, et al., 2008In this study, thentervention was reading skills and asthma
education programme for children with asthma. Outcomes mehswere
hospitalisation and emergency visits in thix months before the start of the
intervention and over the firstx months of the intervention. Of the children enrolled,
63% had an emergency visit before the intervention, and only 33% had an emergenc
visit during the intervention. As for hospitalisation, 37% had been hospitalised prior
to the intervention as compared to 22% during the intervention. Using multivariate
modelling, the authors of the study found that children whose reading improved the
most werdesslikely to have repeat emergency visits.

The reviewersconcluded thatresearchers should seize on the emerging regogn
of the importance of literacy for child health outcofmes
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Summary of the review by Schaefer et al (2008)

In an integative review of the literatur&Schaefe(2008)examined thexistingstatus

of the interventions usedor low healthliterate patients The review examined the
patientods ability to und-earesand adderencentbor ma-t
medical regimen. The review included experimental studies that lookeiffeaent
types of health literacy interventionsThe reviewers includeatontrolled studies
published between 1993 and 2006, written in Engtisfit used an established health
literacy instrument. The review included 16 studies with nearly 3000 subjects. All
participants were older than 3@arsof age Threestudies focused on pants with
diabeteqGerber, et al., 2005; Rothman, Malone, et al., 2004; Seligman, et al., 2005)
another three studieincluded people with HIV infectiorfHolzemer, et al., 2006;
Kalichman Cherry, & Cain, 2005; Van Servellen, et al., 2008ther digase
processes that were studigdtluded breast cancéi.C. Davis, Holcombe, Berkel,
Pramanik, & Divers, 1998)ongestive heafailure (DeWalt, et al., 2006)prostate
cancer(Kim, et al., 2001,) and patiets recovering from hip and knee replacement
surgical procedureéWilson & McLemore, 1997)The rest of the studies included
subjects receiving cancer screenfiigC. Davis, H. J. Berkel, et al., 1998; Ferreira, et
al., 2005) the elderly(Hayes, 1998; Jacobson, et al., 196B)persons identified as
having low incomgHartman, et al., 1997)The studies indicated that health literacy
interventions have been used in the education of patients with chronic disease and
cancer, posbperative care, and prevemi with varying degrees of success. Various
health literacy measures were used acrossttiiges including the REALM (by nine
studies) (rapid estimate of adult literacy in medicine), the TOFHLAfiystudies)

(test for functional health literacy in dtk), the WRAT (by one study) (word
recognition achievement tesdvised level), and the ABLE by one study (adult basic
learning examination II).

In the nine studies that used the REALM, an average of 50.5% (rang& 71%aYoof
participants showed that theyould read at the nintrade level or above. An
adequate health literacy was defined by the REALM as a reading level at the ninth
grade or above. Consistent findings between the studies showed that those with low
health literacy do not have an adequatevdedge base regarding different aspects of
their health and are less likely to seek careave screening tests done.

The TOFHLA was used by five studiethe items used include prescription vials,
appointment slips, informed consents, informatiegarding an upper gastrointestinal
x-ray, andinformation regarding Medicare. There are reading and numeracy sections
as well. The recommended scoring of this tool is on scalel®00with a score-89
considered as an inadequate functional heatratitfe a score of 604 is considered

as marginal functional health literacy, and a score e10® as adequate functional
health literacy. In the studies includechany have combined the marginal and
inadequate levels of functional health literacy togetido one category of
inadequate functional health literacy. On average, 48.6% of the subjects in the five
studies included were found to have inadequate functional health literacy (range from
23% to 74%). The strongest indicators for this inadequacy wesaes of schooling
completed (as the years completed increases the TOFLAH score increases), being
elderly, nonWhite, andhaving alack of knowledge regarding healthcare issues.

The WRAT was used by one study; it has three subscales for measuringreadin
spelling and arithmetic. The average grade level for reading in this study was 7.4;
with 60% of the participants read at an eigbthde reading level or less. Factors
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contributing to this were racén(this caseHispanic young women), living in povgyt
and having children younger than 18 living at home.

The ABLE tool was used by another study; it was developed to assess the literacy
level of people at the fifth to eighth grade. However, the authors indicated that this
study was ethnicafldiverse, hd a lower income, and had low literacy skills. More
than 60% of the study participants read at less than an gjgidle reading level.

The efficacy of the interventions was compared in the majority of the studies to usual
care or the standard care. Mo$the wide range of educational interventions focused

on making health education material easier to understand with the expectation that the
patient would be able to enhance senagement of his or her disease or condition.
The interventions were catetged into either those which include personal contact,
multiple gorong€ computer, and written materials.

Results from the review indicated that several of the studies included examined the
patientsos ability to und-earesand adderencentb or ma t
medical regimen. Only three of the studies showed improvement in outcome
measures. There waan increased adherence to medications for the treatment of
HIV/AIDS following the use of three counselling and educational sessions that were

nurse deliveredKalichman, et al., 2005)The authors of the revieattributed this to

the use of motivational style to educate the patient

The sudy by Rothman et al2004) showed that the use of intensive areone
diabetes education sessions helped patients with lower literacy overcome barriers and
participate in their diabetes selire managementhe aithors of the review indicated

that the results from this study suggest that health literacy is an important factor in
determining who would benefit most from a diabetes management intervention.

The study byFerrieira et al(2005)noted thatprior knowledge othe health literacy
status of their patients arnide use obetter strategies to assist patients with low health
literacy can improve patieqrovider commurgation and significantly increase the
adherence to colorectal cancer screening (p=0.003).

The authors stated that there was consensus among all studies included in this review
that written material nesdo bedé p i t atladowvé reading level andase ¢lain
English They also noted that further research needs to be conducted to determine the
optimal readability level and layout of the education information.
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Table 7: Included systematic reviews (n = 4) : brief characteristics and main findings
Author/data | Country Population Intervention Outcome/s Main findings”
Berkman, et USA Patients with low Interventions aimed to Knowledge and Available data from multiple studies generally suggest that
al. (2004) literacy make health comprehension, interventions aimed at making health information more

29 studies™ - (19 of 29 studies information more health behaviours, available to patients with limited literacy can increase
Evidence RCTs measured the available to patients biochemical or other knowledge and comprehension; limited evidence also
Level IlI* literacy of each with limited literacy: intermediate markers, | suggests that they can improve functional outcomes and

Non-randomised
controlled trials
Single-group

fi b e faod- e
aftero s

participant [5
stratified data by
literacy level] and

10 were conducted
in populations that
were known to have
a high proportion of

patients with low
literacy).

including

pictographs, booklets,
videotapes, or CD-
ROMs and written
information of different
readability levels.

Most interventions were
delivered via one
session.

use of health
services, and
disease-related
functional status
(knowledge outcomes
were most commonly
used).

reduce morbidity.

However, little information is available to determine whether
interventions can consistently improve health behaviours,
biochemical markers, or specific and global health markers.
Many of the studies that produced no statistically or clinically
significant differences examined outcomes that are difficult to
change, such as dietary behaviour.
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Table 7: Included systematic reviews: brief characteristics and main findings (continued)
Author/data | Country Population Intervention Outcome/s Main findings”
Clement et UK Four studies were Complex (multi- Clinical outcomes, The interventions included in the studies fell into three main
al. (2009) restricted to faceted) interventions health knowledge, categories, two studies were directed at health professionals,
15 studies i individuals with intended to improve health behaviours, one was a literacy education intervention, and the remainder
Evidence 11 RCTs limited outcomes for people self-reported health | "Were health education/management interventions.
Level I* 4 : literacy/numeracy, | with limited literacy or | o o/ quality of Overall, findings from this systematic review suggest that the
quasi- : : quality o . - . S S
. the reminder having | numeracy. ; complex interventions reviewed are effective in achieving
randomised N . ) life, . . ;
trials samples with mixed | Interventions fell into health-related self- improvements in certain outcomes, but not all. Summary data on

levels.

Literacy levels were
assessed in 11
trials using various
measures and cut-
offs.

three main categories:
(1) Directed at health
professionals (two
trials) (2) Direct literacy
education intervention
(one trial) (3) Health
education/management
interventions (12 trials).

efficacy/confidence,
utilisation of health
care, health
provider
behaviour/skills.

effectiveness by class of health outcome indicates that health
knowledge and health-related self-efficacy were the classes of
outcome that the interventions were most likely to improve, and
other 'hard' outcomes (such as behaviours and biochemical
measures) less so.

Statistically significant differences in primary outcome measures
for 13 of the 15 trials favoured the interventions. Eight of these
13 trials had mixed results, finding significant positive changes
for some primary outcomes and non-significant differences
between groups for other primary outcome measures.

Given that some of the interventions were highly resource
intensive, and that it was usually unclear which were the key
active ingredients, future studies should give careful
consideration to evidence from studies of simple interventions,
and/or conduct research comparing complex interventions that
differ in their constituent parts.

Health knowledge is an appropriate intermediate outcome to
study, indicating successful delivery of an intervention; however,
an improvement in knowledge alone is arguably a weak premise
for implementing an intervention.
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Table 7: Included systematic reviews: brief characteristics and main findings (continued)
Author/data | Country Population Intervention Outcome/s Main findings”
De Walt & USA Subjects were Interventions designed | Outcomes included: | Overall there were only five studies that assessed interventions
Hink (2009) children or parents to improve child health measures of to improve child health outcomes by addressing child or low
5 (21%) of 24 with low literacy outcomes for children literacy, health caregiver literacy (the remaining 19 studies addressed the
(total) studies skills. or parents with low knowledge, health relationship between parent and child literacy and child health
Evidence are intervention literacy skills. behaviours, outcomes).
Level IlI* studies. biochemical health | In four controlled clinical trials, the intervention was targeted

Interventions were
grouped into three
categories: (1)
interventions to
improve health-related
knowledge, (2)
interventions to
Improve health
behaviour, and (3)
interventions that
increase the use of
health services.

outcomes measures
of disease
incidence,
prevalence,
morbidity, and
mortality, self-
reported general
health status,
utilisation of health
services, and cost
of care.

towards the parents and three stratified their results according to
literacy level. One uncontrolled study targeted the children (aged
6 to 14 years) themselves.

Two studies demonstrated that well-designed written materials
can improve comprehension across the continuum of reading
ability, but the disparity in comprehension between 'good' and
'poor' readers remained about the same.

One study found that enhanced written materials were as
effective as video and computer-based materials in increasing
parents' understanding of informed consent. In the subgroup of
parents who read below the 9th-grade level, the enhanced
written materials were generally superior to the original consent
form, computer-based presentation, and the video.

One study found a pictogram-based medication-instruction sheet
combined with brief counselling and ‘teach back' sessions to
improve knowledge about the medication and dose frequency
and self-reported adherence, compared with usual-care.

And finally, one study measured asthma-related hospitalisation
and emergency visits in the 6 months before the start of the
intervention and over the first 6 months of the intervention in a
before/after study. Children with who were enrolled in a reading-
skills and asthma-education programme visited the emergency
department less than before enrolling in the programme (63%
before vs 37% after) and fewer were hospitalised (37% before vs
22% after). Children whose reading improved the most were
least likely to have repeated emergency visits.

Although the average quality of the studies was fair to good, the
small number of studies as well as their non-randomised designs
makes it difficult to draw strong conclusions.
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Table 7: Included systematic reviews: brief characteristics and main findings (continued)

Author/data | Country Population Intervention Outcome/s Main findingsy

Schaefer USA Adults (18 and over) | All intervention Knowledge/ The studies included in this review examined the patient's

(2008) with low literacy strategies related to comprehension, ability to understand information regarding self-care and

16 studies i skills (measured health literacy adherence to medical | adherence to medical regimens.
Evidence Experimental with an established | including: low literacy regimes, In this review there was consensus that printed educational
Level III* studies. health literacy written patient effectiveness/ materials need to be written at a low reading level and in 'plain
instrument). eductatlon matsnatls, quality of provider- English’. However, Of the studies that examined the patient's
ggﬁég{igﬂe pr?)\l/ie dner patent ability to understand information regarding self-care and
on, p communication, adherence to medical regimes, only three showed

level literacy biochemical

skills/strategies
workshops, computer
multi-media
applications, an
interactive CD-ROM.

outcomes, and
measures of health
services utilisation.

improvement in 'hard' outcome measures (i.e., outcomes other
than knowledge alone). One randomised trial of a provider-
level intervention employed quality improvement workshops to
improve communication with clients with low literacy, with a
resultant increase in colorectal screening rates. Another
randomised trial used low-literacy specific one-on-one
educational sessions to address barriers to diabetes care, and
demonstrated a greater improvement in mean HbA1c in the
treatment group. One small non-randomised trial evaluated
low-literacy specific HIV education using one-on-one education
sessions over three months, with a resultant increase in
adherence to medication in the intervention group.

No interventional study in this review focused on the long-term
effects of low health literacy interventions. Most studies
provided information regarding short-term health outcomes
only. Extensions of these studies are needed to assess the
long term benefits and provide a foundation for further
understanding.

*Each systematic review has been assigned a level of evidence as high as the studies it contains, excepting where those studies are of level Il evidence.
APlus 44 studies that investigated the relationship between low literacy and health outcomes (outside the scope of this review) - not intervention studies.
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Original primary studies: overview

The search identifie@2 eligible primary research studje28 of which are included
and apprised within previously published systematic revidwe characteristics and
results of these &studies are already described in the four previously mentioned
reviews and therefore not repeatedletailherebut listed briefly inTable 11.

Summary of results from primary studies not otherwise included in any review

The study characteristics and main findings of the remainingt&lies included in

this review are described Table 8i 10 and the key results are summarised below
Out of 30 studies reviewed in this paper, a total of 22 studies were rasstbmi
controlled trials, covering 5326 individuals, seven studies were before after study
designs coverin$578 individuals, one study was a cross sectional survey with 2412
individuals, and one study was a ptedt only study with 60 participants. Together
these studies covered a total of 13 316 individuals worldwide.

In this review, thenterventionsrepored in the primary studies werelassified into
three mutually exclusive categories based on the purposmain aim of the
interventions. These interventions werefollows:

1. Interventions that ftigatethe impact otow literacy:.

2. Interventions thaénhance providepatient interaction at the point of care or care
interface

3. Interventions thatidectly build literacy skilks.

Summary of the effective interventions for the mitigation of the impact of low
literacy

In this group of interventionsargeted at mitigation of the impact of low literaey

total ofthe literacy levels were measured usihg Rapid Estimate of Adult Literacy

in Medicine (REALM)or another literacy measurement tools and were compared and
reported before and after the intentions. The range of interventions in this group
included the following:

1. Image enhanced information contamnid/or use of large fonts.

2. Multimedia enhancemenincludingmodified consent form bghe addition of
multimedia,multimedia enhanced stdard medical questionnaires, or
multimedia enhanced vaccine information given to parents of infants and
children with a view to increasingaccination understanding and resultant
vaccination rates

3. Education materials created at low reading levE&se includedanguage at the

level of fifth grade and explanation with multimedsamulated consent forms

modified for the purpose of making@asy to readl andillustrateddischarg
advice.

Modified vaccination pamphlets

Use of cartoon illustran for wound care

Pharmacist based patient education

Simplified head injury advice sheets

Multimedia version of patient questionnaire

In general, for this group of interventions, comprehension and recall of the materials
were tested using ddrentmodalities Informationchannelledhrough more than one

© N O A
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modality was found to be more effective for outcomes based on recall and
comprehension scores.

Austin et al. (1995) conducted an RCT on patients with history of lacerations
admitted at hospitals and at the time of discharge to test the efficacy of additional
illustrated discharge instructions as opposed to no illustrations for increase in patient
understanding of these instructions, and improvement in patient comprehenaion i
emergency department of a rural trauma centre. Overall, patients who received
discharge instructions with illustrations were more likely to score at or above the
median than patients who received instructions without illustrations (p = 0.03). The
auor s concluded that patientodés comprehens
to discharge instructions for patients who have sustained lacerations. The effects were
morepronounced amongonwhites, women, or individualsith no more than a high
schooleducation.

Bryant et al. (2009)conducted an RCT among urban low literate community to test
the effectiveness of multimedia conversion of a standard medical questionnaire on
patient comprehension. They used the American Urological Association Symptom
Score questionnar (AUA-SS), converted the questionnaire to a multimedia fqrmat
and tested its effectiveness for comprehension among low literate urban patients.
They found thafparticipants who used the multimedia versgmoredsignificantly
higher in understanding andomprehension of their symptoms (error rate 1.97
intervention vs. 3.48 control, p < .001). The improvements were greater in the lower
literacy group(Bryant, et al., 2009Based on this observation, the authors concluded
that multimedia conversion of s@ard questionnaires can foster better understanding
of complex symptom questionnaire among low literate patients.

Calabro et al. (1996) conducted an RCT on the efficacy of patient education
materials written at third grade compared to tenth grade rpatiwel for
improvement in comprehension of health related materials targeted at reducing
alcohol consumption of pregnant women from low socioeconomic background (less
than 1% were English speaking). The results indicatednthterials prepared at the
level of third grade reading levehs opposed to tenth grade reading lean
positively impact attitude towards alcohol use in pregnancy among Esglestking
pregnant women; however, the effects are less pronounced athen§panish
speaking populabin.

CarcaiseEdinboro (2008)conducted an RCT to evaluate tbiicacy of a theory
guided, lowintensity, physiciarendorsed dietary education interventicior
improvementn dietary behaviour of rural andinority individuals. The intervention

was personalised dietary feedback and théasged, lowliteracy nutriton
information in the form of fouself-help booklets (focused on behaviours and skills
that lead to healthy eating). Intervention materials were developed at ayisigth
literacy level and were administered by mail and telephone. The study indicated tha
while the intervention significantly improved fruit and vegetdi#daviour abneand

six months for all threeducation subgroups, there was a tendency for subjects who
had not completed high school to have larger treatment effects than those with more
education. Improved fruit and vegetable behaviour was sustained at 12 months for
those with less than a high school education (p=.01). Based on this, the authors
concluded that sustained changes in thedesgated group support the efficacy of an
appr@riate lowliteracy effort in the development of the intervention nutrition
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materials that targeted educational, cultural, and semomomic indicators of the
community, and that those with less education may be more amenable to change than
those with moe education.

Coyne et al (2003)tested the efficacy ain easyto-read informed consestatement
comparedvith astandard consent statement on participants in a cancer treatment trial
for comprehension of the clinical treatment protocol, satisfaction with the consent
document, anxietyand accrual to the treatment studies. The interventias \a
modification of the standard consent statements with readability reduced to the
seventh to eigh-grade level. In comparison, standard consent statements for the
advanced lung cancer protocol was four pages in length and had a reading level at
nearlythe fourteenth-grade. Results from the study showed that the intervention group
demonstrated significantly lower consent anxiety and higher satisfaction as compared
to the control group. A majority of patients (52%) had at least some college education,
with more than ha of these patients having earned college degrees. The distribution
of REALM scores was similar for patients in both groups. As for the patient
satisfaction, the eadp-read consent statement was associated with a positive
direction with comprehension (R .01), andthat there was a significant negative
association between satisfaction and state anxiety (P < .001). However, patient
comprehension and state anxiety were not affected by the intervention. Accrual rates
into the parent studies also did noffeli significantly between the two study groups.
The study had limitedyeneralisabilitybecausg according to the authors, patients
recruited onto clinical research studies tend to have higher levels of education than the
general population, and this studias not able to include a significant number of
individuals with low literacy levels.

Delp and Jones(1996) conducted an RCT among low literate individuals who
attended an opatients department and examined whetb@mpared to standard text
based instructions, cartoons were better for patients to retain information about wound
self care. Theyfound thatcompared to those who were provided with standard
discharge advicesthose who werggiven cartoon based discharge advigere more

likely to have read the instructions (98% vs. 79%, p < 0.001), more likely to answer
all wound care questions correctly (46% vs. 6%, p < 0.001), and were more compliant
with daily wound care (77%sv 54%, p < 0.01). Subset analysis of those patieitits

less than high school educatishowed that the effects of cartoon on retention and
comprehension was higher in this subgr@Dplp & Jones, 1996)he results of this

trial suggest that use of cadn based or picture based instruction is beneficial for
patients with injuries to engage in self care following discharge.

Dowse and Ehlers(2005) conducted a randomised controlled trial in an outpatient
clinic in South Africa tocompare patient comprehension of materials based
combinedtext and pictogram labels with conventbnextonly labels, and to assess

the influence of pictogram labels on adherence to therapy in patients with limited
reading skills on participants belonging to the Xhosa community who had ten years or
less of formal schooling. The results suggest a adjierence (greater than 90%) for
54% of participants in the intervention arm and 2% of participants in the control arm.
The presence of pictograms was found to contribute positively to both understanding
of instructions and adherendooled results fronthe 62 participants who completed

the literacy test, suggesteda significant correlation between literacy and
understanding (r = 0.56, PG001). This association was noted in the control group
only. The results suggest that the presence of pictograms reduces the reliance on
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literacy skills in order to comprehend medicine instructions. The authors commented
that the presence of pictogranwas found to contribute positively to both
understanding of instructions and adherence. They concluded that in a population with
limited reading skills, the inclusion of pictograms on medicine labels was found to
positively influence understanding of insttions and adherence to shtmtm
antibiotic therapy.

Greene et al.(2008) conducted an RCT (experimental trial) on the effectiveness of
different formats of presentation tife same data for individuals with défent levels

of literacy in selecting one or another health plan in Oregon, United States. In this
study, they selected two plans and created six different combinations of formats and
frameworks. Generally, there were two different formats of presentation
information about comparison of two plangie information was presented side by
side in columnar formats or information was presented in an order such that
commonalities of the two plans was presented first followed by their unique points of
considerabn for selecting the plans. Further, each format was presented based on
information presented or not about advantages and disadvantages in three different
ways (no framework was preged meanghat no information was presented about
advantages and disaivages of the plans), some information was presented about
the advantages and disadvantages of the plans, and full information on the advantages
and disadvantages of the plans were presented. The individuals were tested on
whether they could retain infoation and about their impression on the ease of
understanding and comprehension of the pldPatticipantsin the study were
randomly divided into these six mutually exclusive groups and the outcome variables
were measured for each of these six groupsvas observed that there was no
significantdifference between those who received information in side by side format
versus those who received information in ordered formats. However, the investigators
reported that for those with low levels of numeracyhose with presumed low levels

of literacy based on their namompletion of high school, frameworks were found to

be confusing; on thether handthose who had higher numeracy skills and higher
literacy levels, presentation of frameworks was associatédbeiter comprehension

of information. These observations suggest that whaexact format of information
presentation may not be significant in improving or affecting comprehension of health
related information, nevertheless simplification of infornomtis important for
comprehension of information for those individuals who are less literate.

Hawthorne (2001) conducted an RCT of 200 British Pakistani women with type 2
diabetes mellitus. They aimed to evaluate the efficacy of a clytuspecific,
pictogram based set of flash cafdsimprovemenin comprehension and knowledge
about diabetes This study involved 105 low literate Britighakistani women with

poor knowledge of diabetes and glycaemic control. The flashcards used ritakista
subjects, foods and utensils, and these were used by a link worker trained to deliver
semistructured health education in Urdu or Punjabi in ator@ne setting. The study
measured (before argix months after intervention) changes in knowledge scofes
guestions from interview questionnaire on diet, diabetic complications and reasons for
management of diabetes, comparing men and women in intemneatid control
groups over the stmonth study period (n=200) and also for literate and illiterate
womenin both groups (n=105). Changes in glycaemic control were calculated by
measuring changes in HbAlc levels (pst minus prdest} reduction in total
HbAlc implying better control. Results from the study showed that 75% of illiterate
women in interventn group at sixnonths knew what to do if blood or urine sugars
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were high compared with 88% of literate women (p=.02,-tavio Fisher's test).
Similar results obtained for knowledge of diabetic complications. Logistic regression
analysis of women in the isgle, using illiterate women receiving health education as
the dependent variable to look at the effect of literacy on health education outcomes
found that only one variable was accepted (change in knowledge about diabetic foot
complications). This studinvolved participants from neknglish speaking people,

the preferred languages of participants in this study were Urdu (42% of literate, 2% of
illiterate), Punjabi (36% of literate, 91% of illiterate), and English (only 6% of literate
participants). The whors concluded that Pakistani women with diabetes in this
sample, despite knowing less about it initially, can improve their knowledge levels
with health education such that the degree of change ss@pahat of men to equal
them sixmonths later. In adition, glycaemic control improved in women receiving
the intervention

Hill and Bird (2003)compared the efficacy of a drug information leaflet (DIL) fer d
penicillamine (DPA) with and without additional verbal information on 100 RA
patients tatest if additional verbal information enhanced any increase in knowledge.
The study measured the effects by using knowledge questionnaire scores at baseline
and at week 24 following the intervention. Results from the study showed that after
24 weeks patigts increased their knowledge of DPA, the lowest score being 6/14 (in
one patient), the highest was 13 points, scored by eight patients. The median score
was 10 (statistically significant at p<0.0001). There was no significant difference in
the knowledge fothe two groups at entry (p=0.791). Both groups had increased their
scores by week 24, (intervention group mean 10.8 vs control mean 9.9). Both groups
knew significantly more about DPA on completion of the gtiigan at baseline
(p<0.0001). B the end ofthe study, patients in the intervention who had received
additional verbal information knew more about DPA and its effects than those in the
control group, but the difference was not significant (p = 0.109).

Kang et al. (2009) conducted an RCT (N = 90) to test the efficacy of modifying
information using a slideshow with voicever, compared to plain textfor
improvement of comprehensiagaating to theconserdgiving processfor parents of
children needing orthodontist car€he authorsreported that educingthe reading
grade level and making formatting changes alone made no significant differences in
recall or comprehensionThe study found that omprehension scores were
consistently lower than recall scord®educing grade level and making formatting
changes alone made no significant differences in recall or compreheHswever,
adding the arrated slideshownprovedinformation pra@essing ability of the children
and improved recalcompared withthe other interventionsAdding the narrated
slideshow improvedhe ability to process informaticandresulted in increaseecall
compared with theontrol conditionsThis benefited bottpatients' recall and parents’
recall and comprehension compared wité usual printed material

Mansoor and Dowse(2006)conducted an outpatientssed RCT (N = 120) on HIV
patientsand evaluatedhe efficacy ofa pictogram based patient information leaflet
compared taeither noaccompanied information of any form, or a plain text based
information leaflet without pictogram and the outcome measures were responses to a
guestionnaire to measure their knowledge about the medication six months after use
of the pictograms or other teaids or noneNo pre testing of the knowledge content

was done aboutnowledge and comprehension about HIV medicatiidre authors
reported that people who receivpittogram based Pllansweredon an average
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guestions about cotrimoxazole therapy moogrectly than the other two groups.
Based on thseobservatios, the authors concluded that addition of pictograms can be
beneficial in increasing patients' knowledge and comprehension about treatment of
specific medications and complex text based infation can be as good as no
information at all. Although this was labelled as an RCT, the overall quality of the
study was poor

Sudore et al.(2007)conducted m RCTon low literate English and Spanish speaking

patients to study the efficacy darge font printedconsent informatiordocument

written at a fifth grade reading level containing concrete langpageented in an

organised layout, and including culturally diverse, 4exthancing graphickr 6 6 e a s e

of use and understandingobé6, 60per sonal
di scussionso66, and 0 o06gier adeance [directivgElailong i n ¢ a |
information to the reading levels of most recipients was supported by a study on
advance directives. They found thpatrticipants assigned to the redesigned versus the
standard advance directive reported higher ratings for all acceptabilityuregas
066ease of wuse and understandingdd (69. 1%
in treatment decisions and discussionso6b6
value in care planningdé6dé (86.0% viged 79. 0F¢
literacy, all acceptability measures were rated significantly higher by those
randomised to the redesigned versus the standard form (p < .03). The redesigned
advance directive form was rated more acceptable and useful for advance care
planning and wapreferred over a standard form. It also resulted ghér sixmonth

completion rate¢Sudore, et al., 2007)

Yates and Peng2006)conducted an RCTn(= 200) to test the efficacy of simplified
head injury advice sheets on patientshwhead injury presented at the emergency
department and provided at the time of their discharge for improvement of
comprehension scores for the advice sheet, health literacy (evehsured in
REALM). They found thain this study population, where mastad athigh school

level or above (84.5% of the study population had a healthdijtdexel of 9th grade

or above),the simplified advice sheet was still better understddte study does
point to the fact that groups with adequate literacy may stik haw health literacy

and that improvements can be made.

Results from studies other than RCTs (level Il or lower)

Hawley et al (2008) assessed the relative effectiveness of six types of numerical
communication formats on low and high numerate individuals for gain in knowledge
about treatment risks/benefits in a hypothetical medical decision makingri&ce
Secondaryobjectives of this crosssectional study were to assess participants'
perceptions of graphs, and to assess with the association between knowledge and
making the optimal treatment choice. Study participants were drawn from a panel of
Internet users admirteyed by Survey Sampling International (SSI) who voluntarily
agreed to receive invitations to fill out questionnaires. Participants were raedomi

to receive numerical information about the risks and benefits of a hypothetical
medical treatment in one afx graph formatsFindings from the study showed that

for all respondents with lower numeragygesentation of formats suchtabkleand pie
charts resulted inthe maximum number ofcorrect answers for verbatim and
demonstratednowledgeand understandingelated to decision choices about bypass
surgery The second group of information presentation format that resulted in correct
answer was when information was presented in the form of pictogréwhsng
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lowest level of lownumeracy respondes) those whaiewed information in the form

of pie chartswere significantly more likely than those who viewed table to have
adeguate kowledge (OR: 2.03, 95% CI: 1.156). Among higher numeracy
respondents none of the graph formats significantly better than tabigrierating
gist knowledgeelated to decision choices about bypass surgery

Houts et al (2001)used a beforafterintervention study to study the effectiveness of
pictograms on people with low literacy (less than fifth grade reading ability) for
management of symptoms of chronic disealse.this study they created 139
pictographs re@senting 236 actions and 21 subjects with less than fifth grade reading
scores were taught the meaning of the pictograph followed by testing their recall
immediately after learning arfdur weeks after. The mean years of formal schooling

of the participarg were 9.2years(range 312), Grade reading level was 3.4 (range
1.6-4.6). The pictograph actions were taken from the American College of Physicians
Home Care Guide for Caer and the American College of Physicians Home Care
Guide for HIV and AIDS. The haks include chapters for how to manage illness
related symptoms and problems. The pictographs were refined based on reviews by
five health professionals and field tests with 15 low literacy people. Some pictographs
consisted of one drawing while otherspnmesenting more complex instruction,
required sever al dr awi ngs. Participants
standardised parts of pictographs that always have the same meanings. Next, subjects
were shown the pictographs grouped by problenthexttend of each problem group,

the instructor showed the pictographs again and the subject stated their meanings.
After four weeksof initial training, the recall of pictograph meaningsas tested

again. Results from the study showed that immediate recall rates of people with low
literacy were similar to those of literate people (91% for low literacy subjects and
87% for junior college students for matched sets of pictographs using sitiglar s
figures and same scoring method). Increasing the number of pictographs to 236 yields
an 85% immediate recall rate. While therassomedecline in test performance over
time, on average71% oftheinstructionswere with the help of pictographs, reieml
correctly afterfour weeks. Overall, the results from the study indicate tisat of
pictogramsenablepeople with low literacy skilldo recall large amounts of medical
information for significant periods of time.

Briefly, the following interventionswvere evaluated and found to be beneficial in
either retention ofinformation or improvement in comprehension of materials
presented to people with low literacy levels:

A Pictograms and image enhanced messages in addition to text messages

A Combination of vileo and text messages over text messages or video messages
alone

A Conversion of information leaflets for consent and treatment to multimedia
format and teaching of patients who were low literate using these media in
addition to text based information dissi@ation overithermultimedia alone or
text based information alone

A Rewriting or editing information to make them readable at reading levels lower
than the average

A Formatting the presentation of materials to make them easy to read and pick up
key areasn the text for intended messages (such as formatting messages in side
by-side format rather than making it more complicated)
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Thomas et al.(2003) conducted a beforafter intervention study in the setting of a
large inner city hospital serving a low literate low income population (who were
elderly, more than 65 years of agadaneeded pneumococcal vaccination but it was
uncertain if they had already received them). Thomas et al. (2003) tested the
effectiveness of a culturally appropriate videotape (compared to no video based
instructions or usual treatment) about the pneummado@ccination for improvement

in vaccination uptake by the patients. The authors concluded that a culturally
appropriate videotape along with a low literacy brochure significantly increased
pneumococcal vaccination rates and physipatient discussiom@bout the vaccine.
These significant outcomes were not observed with the use of videotape alone and
were likely attributable to the effect of the brochure. Thus, brochures accompanying
video tapes were found to be more effective than video tapes alonerimsing the
behaviour of vaccination.

Enhancement of provider patient interaction at the care interface

A total of eight RCTs andfive nonRCTs were identified in this group of
interventions, where the participants were all individuals with low litecad=nglish
speaking immigrant population, or Latin Americans with known limited literacy
skills. The following interventions were listed:

1. A tailored intervention and motivational programme for mammography uptake

2. The we of picture flashcards fdrabetes management

3. A variety of automated telephone call based reminder and reinforcement based
programmes for diabetsglfFmanagement and prescription refill

4. Face to faceducational intervention to reduce intake of dietary fat

5. The establisment and usef interpreter services

Each of these servicesagbased on personal contact with the participants in some
form or anotherand differed in other aspecwich as how thénformation was
packageandbr presented.

Echeverry et al. (2005) conducted an RCTo test the efficacy of low literacy
reminder cards for outcomes related to contratliabetes as opposed to standard or
usual care where no such reminder cards were presented. This study was conducted
among 213 diabetic patients using brochures and repeated reminder cards. The
investigators did not findny difference in the end poirttetween those who received

the reminder cardgersus those in the control armvbo received usual treatment with
respect tdlood pressureraclinical outcomes. FurtheAspirinand ACE Inhibitoruse

was higher in control group (89% vs. 77% in the inteti® group; p = 0.0&nd

92%in controlvs. 71% in intervention, p = 0.0Q1hus it was the usual care that had
higher compliance rates. The results of this study suggest that although use of
reminder cards and personalised approach may lead to bet@stamding of disease
processes, any assumption that this increased knowledge translates into actions
leading to outcomes is untenable.

Hawthorne and Tomlinson (1997)reported the efficacy of a picture flashcard based
intervention for Pakistani patients with diabetes and found that all parameters of
knowledge were increased in the study group: percentage scores for correctly
identifying differentfood values increased from 57% to 71% (adjusted difference
+11.8%) and knowledge of one diabetic complication from 18% to 78% c&utiy
behaviour improved, with 92% of patients undertaking regular glucose tests at six
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months compared with 63% at therst However, they also noted that attitudinal
views were more resistant to change and HbAlc control improved by 0.34% over six
months (adjusted difference, 95% @0.8% to +0.1%). Culturally appropriate
pictorial flashcards were effective in improving kviedge and adoption of positive
health behaviour for diabetes control but there was no corresponding improvement in
the objectively measured profiles.

Morrow et al. (2007) conducted an RCT or236 community dwelling adults
diagnosed with chronic heart failure in the seftiof a hospital outpatients
department. The purpose of the study was tottesefficacy of a parmacistbased
patientcentric education intervention with content, language, organisation, and
format of instructionsusing larger fontdesigned to addresdeclines in literacy,
sensory, and cognitive skillsuitable for older adults with chronic heart disease and
limited literacy skills, compared with usual care (with no pharmalgbvered care
processes) They found that thepatientcentred instructions ere preferred for
learning about adherence information (e.g., schedule) and standard instructions for
learning about drug interactions. Preference for the patient centred instructions was
greater for participants with lower health literacy. The patientred instructions

were more likely to be preferred by Afric#mericans than by other participants.
Although the quality of the study was poor, nevertheless this was an RCT and showed
the benefits of appropriately tailoring information to suit the needsrequirements

of patients to improve knowledge and comprehension, as well as preference,
specifically for low educational status or elderly population.

Schillinger et al. (2009) conducted arRCT on 339 English and Spanish speaking
adults, half of whom had low levels of literacy and who had poorly controlled
diabetes. The investigators cpamed either an nteractive weekly automated
telephone selmanagement support over 39 weeks with nurse fellpwor
automated health education message dependent on patient response,(ABSM)
min monthly group (6LO participants) medical visits oveine months with physician
and health educator facilitation (GMMr none of this but usual care among the three
randomly distributed group of adults. The study was conducted over a year to measure
change in self management behavjoand metabolic outcomeJhe investigators
found thatfor selfmanagement, those who wetkottedto either the ATSM or GMV
showed improvements in setianagement compared to usual care (pG5). Gains
were greater for the automated telephone-rs@hagement support arm théme
physician and hetid educator facilitation arm (Difference 0.27, p = 0.02)The
authors concluded on the basis of this evidence thtagntcentred sedmanagement
support improve@nd positively influenced sethanagement behaviour .

Winkleby et al. (1997) conducted a cluster randas®d controlled trial on 242
individuals to evaluat the efficacy of anewly developed curriculum that focuses
primarily on lowering dietary fat intake (SNAPYhe SNAP curriculum emphasises
methods and materials for adults with low literacyl compared that with an existing
curriculum that focuses on generaltrition. They foundparticipants with moderate
baseline dietary fat who participated in ®&AP curriculum basedasses achieved a
59.7% success rate and showed significantly greahprovements in nutrition
knowledge and nutrition seéfficacy than the other two groups (p < .01 and p = .04,
respectively). However, for participants with high baseline dietary fat, only 23.3%
met the goal of < 30% of calories from fat. Within thagpplation of adults with low
literacy skills, a large proportion of those with moderate baseline dietary fat who
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participated in the&SNAP curriculum based classet the posintervention criteria

for a lowfat diet. A much smaller proportion of those lwhigh baseline dietary fat
were successful, suggesting that this group may benefit from different, more
intensive, or longeterm interventionsEven though the quality of the execution of
the study was not very good, nevertheless as an RCT, the eviskse@rovided by

this study was significant. In generahet result of this study suggssthat
development and delivery of programmes that are persedaind aimed at specific
individuals and disease processes or targeted at achieving health outcothes an
delivered repeatedly as follow ups work better than generic approaches.

Ziemer et al. (2003) conducted an RCT to evaluatiee efficacy of a simplified
diabetic meal planbased on food pyramid issued by the American Dietetic
Associationcompared to exchangmsed compx mealplanning(N = 648) among
African Americans with low literacy rate in an inner city hospital based stdy.
exchangebased meal planning is a complex meal planning process where each food
item is compared with others that have similar calorie and nutiltiealues.The
outcomes of interest were HbAlevels, blood pressure and lipid levels. The
investigators did not test the level of comprehension among the participants in the
study but measured the end points in terms of long term diabetic control ostcome
The study did not findmportant or significant difference in the outcomes between
those who received the simplified meal plan versus those who did not receive the
simplified meal plan but received the exchange based meal Pplan.authors
suggested thahis showed that for this low literacy population, the simplified meal
plan was as effective as the weight based exchange based meal plan

Evidence from Type Il or lower studies

Davis et al.(2008) from the USA assessed the feasibility of conducting a literacy
appropriate weight loss intervention targeting providers and patients in a public
hospital nephrology clinic, and the efficacy of the intervention to imppbwsician's

weight loss communication. They also assessed changes in patients' recall of weight
|l oss recommendati ons, patientsd beliefs ¢
wei ght | os s, &fficdcy conganing weightdod9.hes iadrvention
included two physician workshops and a small group patient educdtien first
workshop included basic information on obesity trends, pathogenesis, diagnosis and
control. The second workshop focused on communication and patient education in a
public hospital setting and introduced the patient education materials to be used in the
study. Patient education material included a video, companion brocgeae(grade

reading level) and postefist gr ade reading | evel), and
Pati ent visit and physiciansd communicat.
observed before and after the intervention during a structured inte@iewvall 63%

of consenting patients were observed before and after the intervention, and were
reportel on for this study. Characteristics of the patients showed that 75% of patients
were African Americanhad amean body mass index (BMI) of 35 kg/m2, and 71%

had low literacy skills. Improved results for both physicians and patients were noticed
following the introduction of the intervention. In particular, physician counselling
improved significantly following the intervention, particularly in assessing,
supporting and advising patients about weight loss and exercise. Patients reported
increases in recabhf weight loss recommendations and were more likely to report
greater confidence about losing weight (52% vs. 70%, p<OT0is. study is a pilot

study within a confined group of population, and a very small sampleNize64)

but it provides some inforation on patients with low literacy receiving low literacy
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and culturally appropriate weight loss education while waiting for their physician visit
which is practical and easy to understand and may help their motivation and support.

Authors commented theombined provider and patient weight loss intervention was
feasible and effective in this pubic hospital setting. The findings point to the
importance of using a combined physician counselling and patient education
intervention. When patients received pleyen counselling and small group education
with literacy and culturally appropriate materials, they reported increased confidence
and motivation.

Gazmararian et al. (2009) conducted an RCT to test the efficacy of a pharmacist
delivered threeomponent patient education programme to improve medication
adherence. A total of 275 individuals (controls who recenedpecific component =

102, and those who received the intervention = 173) were selected for this study. The
intervention consisted of a pharmacist delivered three component intervention
consisting of automated telephone reminder for prescription refill rmedication
taking, training of pharmacists to communicate, and picture based prescription to ease
understanding of prescription taking and adherence. BadeMets of medication
adherence eremeasured bycumulative medication gép ( C Mi@&@j)e the amber

of days when the patient did not take the required medication was calculated and
further a weighte@verageof the dmedication gapwas calculated for both the control

and the intervention group. The efficacy of the programme was measured by
calculaing the difference between CMG scores at baseline and at six months post
intervention.

The intervention and the control groups had initial differentbess this was not a true
randomsed controlled trial and the groups were located at two differentastesll.

The gap in medication adherence wass with the control groups to start with than
with the intervention group. At six months post intervention, although the CMG
scores were less for intervention group and were more comparable with the control
groups, nevertheless the changes were not statistically significant. The study was
considered to be underpowered to detect a 12% change that the investigators
considered as a meaningful difference. The investigators concluded that there were
some benefitsfdahe combinegrogramme

The investigators reported amall but @ssibly unimportant improvemenin
medication refill adherence; however, the participants who took the intervention
reported that the pictures helped them to remember the medication sché&teles
results of this study suggest that efficacy of literacy enhancing progracoués

better be evaluated based on literacy related relevant outcomes. Outcomes such as
cumulative medication gap over six months may not be supportessbgrch that is
otherwiseunderpoweredHowever, this study showed that tharepotential benefits

of literacy enhancing protocols such as picture insertion in prescriptions, but their
downstream effects may be uncertain when studied over short periods of tinme with
diverse populatioa

Jacobs et al.(2001) conducted a large two year retrospective study on 4380
participants with limited English speaking ability (English as theirfirshlanguage)

and enrolled in a staff model HMO to test the effectiveness of comprehensive
interpreter services schedulstmultaneouslywith physician visits compared with
usual care at these services where no additional interpreter services were awilable f
a comparable cohort of patients. The outcome variables were changes in clinical and
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preventive services. They found that establishment of this programme was associated
with significantincrease in officevisits, prescription written and filledand in he
utilisation of rectal examinationsin addition, dsparities in rates of faecal occult
blood testing, rectal exams, and flu immunisation between Portuguese and Spanish
speakingpatients compared to the general populati@ne significantly reduced after

the implementation of the professional interpreter services

Jones et al.(2001) concucted aone smple prepost intervention study od93
underserved Latino families with asthmatic children to study the effectiveness of
culturally appropriate tailored intervention to increaseommunication and
assertiveness with medical providers for increase inwlagge and changes to the
bedroomenvironment of the children with asthmighe interventionwas based on a
similar tailored programme by Georgetown University titled,
fKnow Your Asthma and consisted of one on one meeting, and tailored instructions.
In the ollow-up evaluationafter 108 days ohdministrationof the programmethe
investigators reported that in this population, knowledge of asthmancreased
significantly (39 to 50% correan a disease questionnafrem pre to posttest,p <

.001) andparticipants made significant changes to the child's bedroom environment
(mean number of triggers decreased from 2.4 to 1.8, p < .001; mean number of
controllers increased from 0.7 to 0.9, p < 0.00he results of this study suggest that

if a programmecan be tailored to suit the cultural values of the patients, then not only
do such educational programmes incraasdknowledge of the participants, baisq

as a result of such increase knowledge, downstream health effetetsd to emerge.

Effectiveness of direct literacy skill building

ThreeRCTsand one notRCT were identifid in this group of studies thavaluated

the effectiveness of direct literacy skill buildiigterventions Briefly, in this set of
studies the providers or practitioners datly engaged with the patients or participants

in the study and directly provided them with means and tools to increase or enhance
their communication with the providers or enable them to increase their knowledge or
impact their attitude or build or dewgl their decision making skills. The specific
interventionscovered in this set of studies were:

A Low literacy educational handouts provided at the point of care

A Making available to the patients pocket sized cards with easy to read nutritional
labelguidance using colour codes; to help with proper food group choices.

A Multimedia based prostate cancer information where the physician or the health
care provider and the patients went over with instructions

A Exposing patients to computsed decision suppt tools in order to enable them
make better decisions.

Jay et al (2009) conducted an RCT on a low income African American population
(n=56) to test the efficacy dflistributinga pocket sized card that contained a simple
colour coded (colour scheme was derived from traffic signals red/green/yellow for
none/ad lib/controlled intake) food and nutrition information and supplemented with
video that the participants in the interdentarm were to watch. Participants in the
control arm did not receive any colour coded pocket card for making nutrition related
decisions or gain in knowledge, but they were provided with text based information
and did not have to view video. The inveatmys found that use of a pocket sized
card with easy to read nutrition labelling improved nutrition knowledge among the
participants. The intervention group hadreater improvement on the follow up
guestionnaire scorefan the control group (p < 0.00Ihe greatest improvement
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occurred in patients with adequate health literacy in the intervention group (p < 0.05)
but there was no improvement in patients with limited health literBlog.results of

this study suggest that use of symbols along with matiimm may work well with
those who have some literacy as opposed to those with very low lifgaagcyet al.,
2009).

Jibaja-Weiss et al.(2006) conducted a pre post intervention studyfifty one low-

literate low computer literate and newly diagnosed with breast cancers (and who were
also identified English as their n@ominant or escond or third language) from two
urban public hospitals and tested the effectiveness of a congpdteiecision aiedn
decision making ability of these patients. The interventombined entertainment

and education using the idiom ofjewellery box to interactwith the system, for
improvement in comprehension and decision making ability for their treatment.
Patients’ use of the jewellery box to store issues during completion of the
Computersed Patient Decisional AidCPtDA), and perceived clarity of vas in
making a treatment decision (via a low literacy version of the Decisional Conflict
Scale(DCS) The study found thatwer half of the participants utilised the jewellery
box to store issues they found concerning about the treatments. On averege, use
flagged over 13 issues of concern with the treatméieisling of urclarity measured

by scores on the DCS Uncertainty and Feeling Unclear about Values subscales were
lower after the intervention compared to before the decision was made.

Volk et al. (2008) evaluated the efficacy of a multimedia based prostate cancer
screening decision aid as opposed to usual care for improvement of knowledge of
prostate cancer of 450 male patients valtiended either a publicly funded hospital
and designated as "low literacy groups”, or a "high literacy group” that attended a
university affiliated family medicine clinic. The study identified that timewledge
improved forall patients irrespective ofhe literacy statud_ow literacy group showed
significant improvements in knowled(jeregardless of the decision aid they received and

there were no significant differences bet
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Table 8: Study characteristics and main findings for i nterventions to mitigate the effects of low literacy

Author/date Design N = Population Intervention Outcome/s Main findings

Evidence Level II: interventions to mitigate the effects of low literacy

Austin et al. RCT 101 English-speaking Fifty-four patients Comprehension Overall, 55% of patients chose five or more correct

(1995) patients with received discharge responses. Patients with illustrations were 1.5 times more
lacerations who were instructions with likely than patients without illustrations to choose five or
willing to give illustrations, and 47 more correct responses (65% versus 43%; P=.033).
informed consent patients received The illustrations made a bigger difference in patients who
(No assessment tool | discharge instructions had no more than a high school education. Among patients
bur "Education” as without illustrations. with no more than a high school education (n=71), patients
less or more than high with illustrations were 1.8 times more likely to choose five or
school level). more correct responses (P=.038).

Bryant et al. RCT 232 Under privileged and Multimedia version of Comprehension and | Compared to the standard text based information,

(2009) mostly indigent low a standard medical understanding of participants who used the multimedia version demonstrated
literacy patients as questionnaire. symptoms. higher level of understanding and comprehension of their
measured by the symptoms (error rate 1.97 intervention vs 3.48 control, p <
REALM. .001). The improvements were greater in the lower-literacy

group.

Calabro et al. RCT 252 Pregnant women Education materials Knowledge content Some evidence that materials prepared at the level of 3rd

(1996) Women visiting public health written at lower of the materials, self | grade reading level as opposed to 10th grade reading level
clinics US, majority reading level. reported alcohol can positively impact attitude towards alcohol use in
unemployed, low consumption, pregnancy among English-speaking pregnant women;
SES, less than 1% behavioural however, the effects are less pronounced among the
English speaking and intention. Spanish speaking population.

8% Spanish speaking.

Carcaise- RCT 754 Forty-nine percent Low-literacy nutrition Effect of the Education was a moderator of the FFB fruit and vegetable

Edinboro et al. of participants had education materials intervention on fruit | subscale (P =.10). While the intervention significantly

(2008) less than or equal to a | (6th-grade level) and and vegetable intake | improved fruit and vegetable behaviour (FFB score) at 1 and
high school education, | personalised dietary behaviour, 6 months for all 3 education subgroups, there was a
while 24% had a feedback were knowledge, tendency for subjects who had not completed high school to
college degree. administered by mail intentions, and self- have larger treatment effects than those with more

and telephone efficacy education. Improved fruit and vegetable behaviour was
sustained at 12 months for those with less than a high
school education (P = .01).
Coyne et al. RCT 44 Patients enrolled in Easy-to-read consent Comprehension, Use of an easy-to-read consent statement was associated
(2003) institutions, | cancer treatment statement patient satisfaction with reduced patient consent anxiety, an increased
with n=226 trials. Literacy was with the consent satisfaction with the informed consent document, but not
(237 assessed using the document, patient with improved patient comprehension.
intervention, REALM. anxiety, and accrual
89 control) to the treatment
studies.
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Table 8 Study characteristics and main findings for i nterventions to mitigate the effects of low literacy (continued)
Author/date Design N = Population Intervention Outcomel/s Main findings
Evidence Level Il: interventions to mitigate the effects of low literacy
Delp & Jones RCT 57 Patients who Cartoon illustrationsto | Pati ent 6s The patients given cartoon instructions were more likely to
(1996) presented to the ED improve understanding of, have read the instructions (98% vs 79%, p < 0.001), more
of a community comprehension of and compliance with | likely to answer all wound care questions correctly (46% vs
teaching hospital with | instructions. wound care 6%, p < 0.001), and were more compliant with daily wound
lacerations, who had instructions. care (77% vs 54%, p < 0.01). Subset analysis of those
less than high school patients who had less than a high school education
education, presumed demonstrated even larger differences on compliance.
low literacy. Cartoon illustrations were demonstrated to be effective in
conveying information and may improve patient compliance
with ED release instructions.
Dowse et al. RCT 87 Participants were the 87 study participants Understanding of A high adherence of greater than 90% was found for 54% of
(2005) Xhosa group, were randomly prescription the experimental group, compared with only 2% of the

completed between 0
and 10 years of formal
schooling, had been
prescribed certain
antibiotics or were
caregivers who were
responsible for the
administration of one
of these antibiotics.
All participants have a
maximum of 10 years
of formal schooling 62
participants
completed literacy
test.

allocated to either: a
control group
(conventional text-only
labels n = 46) or
experimental

group (received labels
containing instructions
in both written and
pictogram form n=41)
that is text + pictogram
labels.

instructions and
adherence.

control group. In a population with limited reading skills, the
inclusion of pictograms on medicine labels was found to
positively influence understanding of instructions and
adherence to short-term antibiotic therapy.
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Table 8 Study characteristics and main findings for i nterventions to mitigate the effects of low literacy (continued)
Author/date Design N = Population Intervention Outcome/s Main findings
Evidence Level Il: interventions to mitigate the effects of low literacy
Greene et al. RCT 303 Adults between 18-64 | Presentation of Comprehension of It was found that laying out information either side by side or
(2008) years of age, 45% information about information or recall, | by pointing out the commonalities of one and differences
had less than high choosing a health plan | choosing one plan or | between the others did not have any influence on ease of
school education. in the format of first another, and ease of | understanding the information.
putting the understanding the Further, if the plan information layout was modified by
commonalities of two information. frameworks (i.e., citing the advantages and disadvantages),
plans, and then citing this tended to confuse the participants and made
the uniqueness of comprehension of information difficult for the participants.
each plan; these
presentations were
based on a framework
based presentations of
more specific
information about
advantages and
disadvantages.
Hawthorne RCT 200 original | Pakistani women with | One-to-one structured | Knowledge and Improved knowledge scores after 6 months in the
et al. (2001) study, but Type 2 diabetes. diabetes health blood sugar control. intervention group, with women showing a catch-up
105 this education, delivered Assessed before improvement such that they equalled men.
study by a link worker with and 6 months after
(intervention pictorial flashcards as intervention by
n=>59, a visual aid. questionnaire and
control haemoglobin Alc
n=46). blood tests to
measure their overall
blood sugar control.
Hill and Bird RCT n =100 Patients with RA to Drug information Knowledge After 24 weeks patients increased their knowledge of DPA,
(2003) start DPA, referred by | leaflet (DIL) for D- guestionnaire scores | the lowest score being 6/14 (in one patient), the highest was
the rheumatologists in | penicillamine (DPA) at weeks 0 and 24. 13 points, scored by eight patients ( p<0.0001).
the rheumatology out- | with additional verbal Assessment of additional verbal backup showed that
patient clinic. information. no significant difference in the knowledge of the two groups
at entry (p=0.791). Easy to read DIL lets patients gain
significant amounts of knowledge but additional verbal
explanations does not bring about increases in knowledge.
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Table 8 Study characteristics and main findings for i nterventions to mitigate the effects of low literacy (continued)
Author/date Design ‘ N = | Population | Intervention | Outcome/s Main findings
Evidence Level II: interventions to mitigate the effects of low literacy
Kang et al. RCT 90 (30 Patient-parent pairs, Modified information Comprehension and | Comprehension scores were consistently lower than recall
(2009) patient- non-dominant, low content document for recall of the 18 scores. Reducing grade level and making formatting
parent pairs | literacy population as | consent (MIC) and/or elements. changes alone made no significant differences in recall or
in each of measured by the addition of narrated comprehension. Adding the narrated slideshow improved
three REALM. slideshow (SS) ‘processability’ and improved recall compared with the other
groups) slideshow with voice interventions. Combining improved readability and
over containing same processability benefited both patients' recall and parents'
18 elements with audio recall and comprehension compared with the usual printed
visual cues or usual material.
orthodontists' printed
material only.
Mansoor and RCT 120 HIV patients Pictogram based Knowledge about Pictogram PIL performed better on all counts compared to
Dowse (2006) presenting at a patient information HIV medication. non-picto PIL. Both groups performed better than the no
primary care clinic. leaflet or PlLs.
patient information
leaflet but with no
pictogram.
Sudore et al. RCT 205 English and Spanish- | Large font printed Acceptability Participants assigned to the redesigned versus the standard
(2007) speaking patients, consent information measur es: advance directive reported higher ratings for all acceptability
literacy level document written at a use and measures: O6ease of usevand
assessed with the fifth grade reading understand|487%,p<. 001), O&éo6personal usef |
short form Test of level containing 66personal|decisions and diw&50%,.spi=ddly and
Functional Health concrete language in treatment 66general value i nvsda0ep=pd3)an
Literacy in Adults. presented in an decisions and Among participants with limited literacy, all acceptability
organised layout, and di scus si on| measures were rated significantly higher by those
including culturally 66generanal randomised to the redesigned versus the standard form (p <
diverse, text- care planning" for .03). The redesigned advance directive form was rated more
enhancing graphics. advance directive acceptable and useful for advance care planning and was
forms. preferred over a standard form. It also resulted in higher 6
month completion rates.
Yates & Pena RCT 200 Patients aged 15 Simplified head injury Comprehension In this study population, where most read at high school
(2006) years or more, advice sheets. scores for the advice | level or above (84.5% of the study population had a health
presenting at ED with sheet, health literacy | literacy level of 9th grade or above) the simplified advice
a head injury, literacy level, demographic sheet was still better understood. The study does point to
level assessed with factors, and form the fact that groups with adequate literacy may still have low
REALM. preference. health literacy and that improvements can be made.
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Table 8 Study characteristics and main findings for i nterventions to mitigate the effects of low literacy (continued)
Author/date Design N = Population Intervention | Outcome/s ‘ Main findings
Evidence Level lll: interventions to mitigate the effects of low literacy
Hawley et al. Cross- 2412 Online hypothetical Participants were Verbatim Viewing a pictograph was associated with adequate levels of
(2008) sectional medical decision randomised to (specific numerical) both types of knowledge, especially for lower numeracy
Survey making scenario receive risk/benefit and gist (general individuals. Viewing tables was associated with a higher
tested in low and high | information (likelihood impression) likelihood of having adequate verbatim knowledge vs other
numeracy individuals. | of needing bypass knowledge. formats (p < 0.001) but lower likelihood of having adequate
surgery and gist knowledge (p < 0.05).
experiencing each side
effect), intervention
was a numerical
information about the
risks and benefits of
the hypothetical
medical treatment in 1
of 6 graph formats (bar
graph;
pictograph; modified
pictograph
66sparkplug
or modified pie graph
(66cl ock gr
table.
Thomas et al. Two group | 583 Patients visiting a A culturally appropriate | Patient vaccination. A culturally appropriate videotape along with a low literacy
(2003) pre post medical clinic of a videotape about the Patient and primary brochure significantly increased pneumococcal vaccination
intervention large inner-city pneumococcal care provider rates and physician-patient discussion about the vaccine.

hospital serving a
majority black
population who were
065 years
heart or lung disease
or diabetes and had
not previously been
vaccinated were
considered for the
study.

0

vaccination - 3 mins
long featuring 3 black
patients and one black
physician (all from the
medical clinic).

A low-literacy
educational brochure
written at 5" grade
reading level and
presenting minimal
information about the
vaccine and prompting
the patient to ask the
doctor about the
"pneumonia shot"
today.

discussed vaccine.
Patient read
brochure.

Patient showed
brochure to primary
care provider.
Primary care
provider
recommended
vaccine.

These significant outcomes were not observed with the use
of videotape alone and were likely attributable to the effect of
the brochure.
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Table 8 : Study characteristics and main findings  for i nterventions to mitigate the effects of low literacy (continued)
Author/date Design N = Population Intervention Outcome/s Main findings
Evidence Level IV: interventions to mitigate the effects of low literacy

Houts et al. Descriptive | 21 Adult clients of inner Pictographs Recall of medical 85% mean correct recall of pictographs meanings
(2001) before-and- city job training information. immediately after training, 71% after 4 wks.
after programme who had

less than fifth-grade
literacy skills.

Abbreviations: REALM = Rapid Estimate of Adult Literacy in Medicine
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Table 9: Study characteristics and main findings for i nterventions to enhance the health system at the care interface
Author/date Design | n= ‘ Population Intervention Outcome/s Main findings
Evidence Level II: interventions to enhance the health system at the care interface
Hawthorne & RCT 201 Pakistani patients Pictorial flashcard Knowledge scores, All parameters of knowledge were increased in the study group:
Tomlinson attending a hospital based one-to-one changes in self- percentage scores for correctly identifying different food values
(1997) outpatient clinic or education. caring behaviour, increased from 57% to 71% (adjusted difference +11.8%) and
diabetic clinics in ten attitudes, changes in | knowledge of one diabetic complication from 18% to 78%. Self-
general practices in cholesterol and caring behaviour improved, with 92% of patients doing regular
Manchester. HbAlc. glucose tests at 6 months compared with 63% at the start.
Attitudinal views were more resistant to change and HbAlc control
improved by 0.34% over 6 months (adjusted difference, 95% CI -
0.8% to +0.1%). Culturally appropriate pictorial flashcards were
effective in improving knowledge and adoption of positive health
behaviour for diabetes control but there was no corresponding
improvement in the objectively measured profiles.
Morrow et al. RCT 236 Community-dwelling Pharmacist-based Health related Preference for the patient centred instructions was greater for
(2007) older adults patient education literacy and intervention versus control participants and for participants with
diagnosed with intervention with instruction lower health literacy.
congestive heart content, language, preferences.
failure recruited at a organisation, and
mid-western, county- format of
managed urban instructions
hospital (literacy designed to
accessed via the address declines in
Short Test of literacy, sensory,
Functional Health and cognitive skills.
Literacy in Adults).
Schillinger et al. | RCT (three 339 Outpatients with A: Interactive Primary outcome = Both self-management support arms showed improvements in self
(2009) groups) poorly controlled weekly automated one- year change in management compared to usual care (p < .05). Gains were greater
diabetes and low telephone self- self management for the automated telephone self-management support arm than
literacy as measured management behaviour,; the physician and health educator facilitation arm (ES = 0.27, p =
by the Short version support additionally, one- 0.02).
of the Test of B: 90 min monthly | year changes in Patient-centred self-management support improves certain
Functional Health group medical visits | patient aspects of diabetes care and positively influences self-
Literacy in Adults. with physician and | communication management behaviour.
health educator processes, and
facilitation, or C = metabolism
'usual care'. outcomes.
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Table 9 Study characteristics and main findings for i nterventions to enhance the health system at the care interface (continued)
Author/date Design | n= ‘ Population Intervention Outcome/s Main findings
Evidence Level II: interventions to enhance the health system at the care interface
Winkleby et al. RCT 351 California adults with A newly developed | The binary Participants with moderate baseline dietary fat who participated in
(1997) low literacy skills and | curriculum that measure, based on the intervention classes achieved a 59.7% success rate and
participating in the focuses primarily on | the probability of showed significantly greater improvements in nutrition knowledge
Stanford Nutrition lowering dietary fat | meeting the three- and nutrition self-efficacy than the other two groups (p < .01 and p
Action Program. intake and the month post = .04, respectively). However, for participants with high baseline
curriculum intervention goal of < | dietary fat, only 23.3% met the goal of < 30% of calories from fat.
emphasises 30% of calories from | Within this population of adults with low literacy skills, a large
methods and total fat. proportion of those with moderate baseline dietary fat who
materials for adults participated in the newly developed low literacy classes met the
with low literacy. post intervention criteria for a low-fat diet. A much smaller
proportion of those with high baseline dietary fat were successful,
suggesting that this group may benefit from different, more
intensive, or longer-term interventions.
Echeverry et al. | RCT 213 Patients with Diabetes | Brochure explaining | Multiple outcomes The study did not find any difference in the end points between
(2005) and with heart attack heart disease, including blood those in the treatment versus those in the control arms for blood
admitted to hospital diabetes, pressure, lipid levels, | pressure or clinical outcomes. In addition, Aspirin use was higher
and at the point of relationship HbAlc level, and in control group (89% in the control group vs 77% in the
discharge. between hd. & dm. | Aspirin use. intervention group; p = 0.03)
Reminder card with ACE inhibitor use higher in control group (92% vs 71% in
info on what to ask intervention, p = 0.001).
doctor.
Ziemer et al. RCT 648 Simplified meal plan Diabetic patients HbAlc, blood There was no important or significant difference in the outcomes
(2003) as opposed to who were low pressure and lipid between those who received the simplified meal plan versus those
exchange based meal | literate African levels. who did not receive the simplified meal plan but received the
plan for diabetics. Americans. exchange based meal plan.
The authors suggested that this showed that for this low literacy
population, the simplified meal plan was as effective as the weight
based exchange based meal plan.
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Table 9 Study characteristics and main findings for i nterventions to enhance the health system at the care interface (continued)
Author/date ‘ Design | n= ‘ Population Intervention Outcome/s Main findings
Evidence Level lll: interventions to enhance the health system at the care interface
Gazmararian et Non- 275 Minority indigent 6-month Measured refill Small improvements in medication refill adherence, but this
al. (2009) randomised population, low intervention with 3 adherence difference was not statistically significant. Health literacy was not
two group, literacy rates, visiting parts; automated cumulative significantly associated with medication adherence, but 80% of the
before-and- three intervention telephone calls to medication gap, intervention participants reported that pictures helped them to
after trial. pharmacies or one patients for refill, Self-reported remember.
control pharmacy. pictorial adherence,
REALM assessment representations of self efficacy,
of literacy. appearance, . . .
indication, dosing satls_factlon with
schedule, trained serw.ces.,
pharmacists to medication
clearly understanding.
communicate with
the patients.
Jacobs et al. Two-year 4,380 | Limited-English- Comprehensive Change in clinical Clinical service use increased significantly in the intervention group
(2001) retrospective proficient patients interpreter services | services and compared to usual care: for office visits (1.80 vs 0.70; p <.01),
cohort study. continuously enrolled | Scheduled preventive service prescriptions written (1.76 vs 0.53; P <.01), prescriptions filled
in a staff model health | simultaneously with | use. (2.33 vs 0.86; p<.01), rectal examinations (0.26 vs 0.02; p =.05).
maintenance physician visits and Disparities in rates of faecal occult blood testing, rectal exams, and
organisation. available to help flu immunisation between Portuguese and Spanish-speaking
patients 24 hours a patients and a comparison group were significantly reduced after
day. the implementation of the professional interpreter services.
Jones et al. Single group 204 Underserved Cultural tailoring in Knowledge and Asthma knowledge increased significantly (39 to 50% correct from
(2001) before-and- Latino families with an | improving changes to the pre- to post-test, p < .001) and participants made significant
after study asthmatic child. communication and | child's bedroom changes to the child's bedroom environment (mean number of
with multiple assertiveness with environment. triggers decreased from 2.4 to 1.8, p <.001; mean number of
replications. medical providers, controllers increased from 0.7 to 0.9, p < 0.001).
presenting asthma
information and
recommendations,
addressing
lack of involvement
in childés
medicine plan.
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Table 9 Study characteristics and main findings for i nterventions to enhance the health system at the care interface (continued)

Author/date Design | n= ‘ Population Intervention Outcome/s Main findings

Evidence Level IV: interventions to enhance the health system at the care interface

Davis et al. Before-and 64 Nephrology Literacy appropriate | Phy si c i an 6 g Physiciani patient targeted communication outcomes.

(2008) after fellows and clinic staff | weight loss loss communication. | Physician's outcomes: change in behaviour (such as weight loss
Patient literacy Intervention Chang €s 1 n| counselling domains including weight loss behaviour, eating/diet,
assessed by REALM. | targeting both recall of weight loss | activity/exercise, and seeing a dietician), basic communication

providers (two 2-h recommendations, skills and health literacy communication skills (such as inviting

workshops) and
patients (15 min
group educational/
motivational
session led by a
nurse).

beliefs about health
risks of obesity and
benefits of weight
loss, and self-
efficacy concerning
weight loss.

patient questions and using teach back).

Patients' outcomes: recall of weight loss recommendations,
physical activity, see the dietician, report their physician was
supportive of their weight loss, motivation to lose weight,
confidence (in believing they had more control over their weight,
and more positive attitude about weight loss), and satisfaction.
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Table 10: Study characteristics and main findings for direct literacy skill building interventions
Author/date Design n= Population Intervention ‘ Outcome/s | Main findings
Evidence Level IlI: direct literacy skill building interventions
Jay et al. RCT 56 Low income, A nutrition label facts Knowledge about The intervention group had greater improvement on the quiz
(2009) non-dominant pocket card (standard | nutrition (nutrition than the control group (p < 0.001). The greatest improvement
population (from food label colour food label quiz). occurred in patients with adequate health literacy in the
lower east side of coded in stop light intervention group (p < 0.05), but there was no improvement in
Manhattan), low fashion), and an 8 min patients with limited health literacy. The multimedia
literacy as measured video explaining card intervention was shown to improve short-term food label
with the Short Test of | use vs a control comprehension in patients with adequate health literacy only.
Functional Health condition of written
Literacy in Adults materials only.
(STOFHLA).
Volk et al. RCT 450 Male primary care An entertainment- Knowledge of Knowledge improved for all patients. Low literacy group
(2008) patients with no based prostate cancer | prostate cancer and | showed significant improvements in knowledge i regardless of

history of prostate
cancer attending two
clinical sites (a) a
general medicine
clinic in a publically
funded hospital
(n=149) designated
as the "low literacy
group” and (b) a
university affiliated
family medicine clinic
(n=301) designated
as the "high literacy
group".

screening decision aid
(EBDA).

screening measured
by bespoke
guestionnaire based
on content of the
intervention.
Decisional conflict
(state of uncertainty
about options
involving risks)
measured using
either the standard
16-item or the low
literacy 10-item
version of the
Decisional Conflict
Scale (DCS).
Patient participative
stance in health
care decision
making measured
by the Patient Self-
Advocacy Scale
(PSAS).

the decision aid they received and there were no significant
di fferences between the aids
The study aims were of high relevance to the review question;
however the internal and external validity of the study is
questionable and the study failed to demonstrate that the
intervention was superior in relation to the study primary
outcome.
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Table 10 Study characteristics and main findings for direct litera cy skill building interventions (continued)

Author/date | Design n= Population Intervention ‘ Outcome/s Main findings

Evidence Level lllI: direct literacy skill building interventions

Jibaja-Weiss One 51 Patients, who are low | A computerised Patients' use of the Over half of the participants utilised the jewellery box to store

et al. (2006) sample 'pre literate and naive decision aid (cpida) jewellery box to issues they found concerning about the treatments. On
post’ computer users, that combines store issues during average, users flagged over 13 issues of concern with the
intervention newly diagnosed with | entertainment- completion of the treatments. Scores on the DCS Uncertainty and Feeling
study with early stage breast education CPtDA, and Unclear about Values subscales were lower after the
repeated cancer from 2 urban (edutainment) with perceived clarity of intervention compared to before the decision was made.
measure. public hospitals. enhanced (factual) values in making a

English as a second
language (spoke both
English and
Spanish).

content.

treatment decision
(via a low literacy
version of the
Decisional Conflict
Scale).

Evidence Level IV: direct literacy skill building interventions

None identified

|
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Table 11: Study characteristics and main findings for identified  studies reported in previously published systematic reviews (alphabetical
listing)
Author/date ‘ Design n= Population ‘ Intervention ‘ Outcome/s ‘ Main findings
All identified studies reported in previously published systematic reviews (alphabetical listing)
Baker et al. RCT n=40 Mothers of Detailed verbal presentation | Knowledge about Knowledge about screening test (mean score); 5.2 vs 4.6
(2004) newborn/mixed vs brief verbal explanation. screening test. (NS).
/newborn hearing
screening.
Campbell et al. RCT n =233 Low income parents, | Modified print, video, and Recall of consent Recall of consent information positively correlated with
(2004) low reading level (n = | computer/ consent information. literacy (p< .001), modified print materials equivalent or
124 sub-group). information for a high- and superior to original print, video, and computer materials
low-risk paediatric study for parents with low literacy.
compared with original print
materials.
Davis, Berkel RCT n = 445 Low income women Tailored intervention Mammography A significant increase (p = .05) in mammography
et al. (1998) with limited literacy including a 12-min rates 6 months and | utilisation was observed after the intervention designed in
skills > 40 years, and | interactive educational and | 24 months post collaboration with patients (29%) as compared with
never had motivational program, intervention. recommendation alone (21%) or recommendation with
mammogram. developed in collaboration brochure (18%) at 6 months.
REALM testing done | with women from the target However, at 2 years, the difference favouring the custom-
and population. made intervention was no longer significant.
69% African
American
50% not graduated
from high school
(between 4th 1 6th
grade reading level).
Davis, Non-RCT n =522 Parents/adults Specially prepared lower Comprehension Comprehension was better and time needed to read was
Bocchini, et al. accompanying grade level parent and time needed to | less for the lower grade level pamphlet than for the
(1996) children in 3 educational pamphlet with read. standard pamphlet for all but persons in the lowest

paediatric clinics.

instructional graphics about
polio vaccine and standard
pamphlet.

literacy level.
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Table 11: Study characteristics and main findings for identified  studies reported in previously published systematic reviews (alphabetical
listing) (continued)
Author/date ‘ Design ‘ n= ‘ Population ‘ Intervention ‘ Outcome/s Main findings
All identified studies reported in previously published systematic reviews (alphabetical listing)
Davis, RCT n=610 Parents with a broad | Easy to read polio vaccine Reading ability, These findings demonstrate that simplifying written
Fredrickson, et range of pamphlet. comprehension and | immunisation material will increase appeal (76% easy
al. (1998) demographic preference for Polio | pamphlet vs 21% usual pamphlet, p < 0.001), but such
characteristics vaccination. modification may not raise comprehension to an
(stratified by literacy Survey acceptable level without use of instructional graphics.
level as measured by questionnaire. Although readers of the easy to read pamphlet achieved
the REALM). significantly higher comprehension (65% vs 60%, p <
0.05), this difference may not be clinically significant.
Health education materials intended for general parent
populations, which are written on a sixth grade reading
level, may not adequately educate low literate parents or
prepare them for a discussion with their physicians.
Dauvis, Non-RCT n =183 Participation in Special low-literacy consent | Comprehension Participants with a lower literacy level more heavily
Holcombe, et al. clinical cancer form (7th grade level) and and participant preferred the lower grade level version. There was no
(1998) research studies. standard consent form (16th | preference. difference, however, between the two forms in participant
grade level) for participation comprehension.
in clinical cancer research
studies.
DeWalt, et al. RCT n=127 Adults with heart Educational session with Death or hospital Death or hospital admission (incidence rate ratio); 42%
(2006) failure. pharmacist vs general heart | admission vs 61%; 0.53, 95% CI 0.32 to 0.89, p<0.05) and heart
failure education pamphlet (incidence rate failure related quality of life (mean change in score) 2
+ usual care. ratio). (95% CI 9 to 5, P=0.59).
Ferreira et al. RCT (cluster) | Patients; Colorectal cancer Professionals attended Colorectal cancer Colorectal cancer screening (% patients screened);
(2005) n = 2046; screening workshop on colorectal screening (% 41.3% vs 32.4%; p=0.003.
HPs: participants: male screening and patients screened).
n=113 veterans aged communicating with
50+/mixed. patients+4 group sessions
(feedback on
own screening
recommendation and
completion rates vs usual
care).
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Table 11: Study characteristics and main findings for identified  studies reported in previously published systematic reviews (alphabetical
listing) (continued)
Author/date ‘ Design ‘ n= ‘ Population ‘ Intervention ‘ Outcome/s Main findings

All identified studies reported in previously published systematic reviews (alphabetical listing)

Fouad et al. Non-RCT n=162 Low-literacy workers | Year-long worksite anti- Blood pressure. Intervention participants who were unskilled showed a
(1997) (No measure of hypertension educational drop in their systolic and diastolic blood pressures (net
literacy). intervention designed for change 2.1 mm Hg).
low-literacy workers.
Gerber et al. RCT n=224 Diabetes patients in Implementation and Diabetes The intervention did result in significant improvement in
(2005) five clinics. evaluation of a low-literacy knowledge and HbA1c among low-literacy subjects with poor glycaemic
diabetes education HbAlc. control (HbA1lc ,fisteprésép)sa ho
computer multimedia fraction of the enrolled sample. Use of the internet by
application. patients with low literacy was limited: only 5% of the
sample used the internet.
Hartman, et al. RCT n =200 Participants enrolled | A community-based low- Nutritional status, No significant changes in outcome variables. Note:
(1997) in a nutrition literacy nutrition education fat intake, blood groups not homogeneous.
education program. cholesterol levels.
programme. Low
literacy levels.
Hayes (1998) RCT n =60 Persons discharged A Ageraosgygo Knowledge. The group of persons discharged and receiving the
and receiving intervention (large print, geragogy-based medication instruction had more
medication easy to read, organised for knowledge of medications than those who got the
instruction. elderly) for medication standard discharge.
instruction or usual
approach to discharge from
emergency departments.
Holzmer et al. RCT n=243 Participants recruited | Tailored, nurse-delivered Adherence to HIV No significant differences over time on the 5 medication-

(2006)

from a public
HIV/AIDS clinic in
Texas that provides
medical,
psychological, and
pharmaceutical
services for over
5,000 clients, health
literacy measured by
REALM.

adherence intervention
program--Client Adherence
Profiling and Intervention
Tailoring (CAP-IT).

medications.

adherence measures between the experimental and
control groups.
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Table 11: Study characteristics and main findings for identified  studies reported in previously published systematic reviews (alphabetical
listing) (continued)
Author/date ‘ Design ‘ n= ‘ Population ‘ Intervention ‘ Outcome/s Main findings
All identified studies reported in previously published systematic reviews (alphabetical listing)
Howard-Pitney RCT n =351 Low-literacy Special nutrition education Nutrition Intervention group showed greater improvement on
et al. (1997) population (66% at program (six 90-minute knowledge, nutrition knowledge, attitudes toward eating a low-fat diet,
8th grade level or sessions and 12-week attitudes, self- and self-efficacy for achieving a low-fat diet.
below). maintenance sessions) efficacy.
focusing on lowering dietary
fat intake and the usual
nutrition education focusing
on general nutrition in a
low-literacy population (66%
at 8th grade level or below).
Jacobsonetal. | RCT n =433 Previously One-page, low-literacy Discussion about Patients in the intervention group were 4 times more
(1999) unvaccinated (below 5" grade level the vaccine likely to have discussed the pneumococcal vaccine with
patients educational handout between patient their physicians than patients in the control group, and
who presented for encouraging patients to 'ask | and doctor and/or were more than 5 times as likely to have received the
routine primary care, | your doctor about the administration of pneumococcal vaccine as the control group. In a
low literacy/marginal: | pneumonia shot' (i.e., an the vaccine at the multivariate analysis controlling for race, sex, education,
(64.7%) had less attempt at direct-literacy clinic visit. insurance status, age, level of physician training, health
than a high school building to enable patients status, and vaccine indication, only assignment to the
education; 93% were | to better navigate the health intervention group was statistically significantly related to
African-American, system). the probability of being immunised or discussing the
prior estimates issue with their physicians (p <.001 for both trends). A
indicate in this simple, low-literacy educational tool increased
population marginal pneumococcal vaccination rates and patient-physician
or inadequate discussions about the vaccine in an elderly, low-literate,
literacy rates approx. indigent, minority population.
80%.
Kalichman, et Pre-post test | n =30 People with low Nurse-delivered Knowledge and Significant reduction on missed or late doses and
al. (2005) literacy skills and antiretroviral treatment adherence to knowledge. Note: non-randomised trial of small size.
living with HIV/AIDS. | adherence intervention. medications.
Kim, etal. Prospective n=92 Diabetes patients. Diabetes education classes. | Diabetes Association of health literacy with self-management
(2004) observational knowledge and behaviour in patients with diabetes. However, no
HbAlc. association with HbAlc. Overall, patients with low literacy
tended to benefit most from the programme.
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Table 11: Study characteristics and main findings for identified  studies reported in previously published systematic reviews (alphabetical
listing) (continued)
Author/date ‘ Design ‘ n= ‘ Population ‘ Intervention ‘ Outcome/s Main findings

All identified studies reported in previously published systematic reviews (alphabetical listing)

Kim, Knight, et Post-test n=30 Men newly A specially designed CD- Knowledge of Knowledge of prostate cancer varied greatly, and greater
al. (2001) diagnosed with ROM educational program prostate cancer. knowledge was associated with higher literacy as
prostate cancer. given to men newly measured by the REALM. Typically preferences for
diagnosed with prostate treatment made after using the CD-ROM but before
cancer. conferring with the physician were quite different from the
treatment actually received after conferring with the
physician.
Kumanyika et RCT n =330 Persons 40-70 yrs A cardiovascular nutrition Total cholesterol, Total cholesterol and low density lipoprotein cholesterol
al. (1999) with hypertension or | education program for low density decreased in both groups. Blood pressure (systolic and
high cholesterol. African-Americans with lipoprotein diastolic) improved for persons with initial elevated blood
elevated cholesterol or high | cholesterol, blood pressure in both groups.
blood pressure (four pressure.
monthly classes in addition
to food pictures, video and
audio recordings, and
written nutrition guide with
pictures given to both full
intervention and self-help
groups).
Lillington et al. RCT n =555 Pregnant smokers Specially designed, Quit rates. The special materials intervention was more effective
(1995) and ex-smokers. culturally appropriate than the standard materials in achieving higher quit rates
materials on smoking during pregnancy among baseline smokers, and lower
cessation written at 3rd relapse rates 6 weeks postpartum among baseline ex-
grade level that included smokers.
one-on-one counselling, a
self-help guide, booster
postcards, and an incentive
contest vs standard
materials.
Murphy et al. Non-RCT n=192 Persons with sleep A 13-minute sleep apnoea Knowledge. The video improved two areas of knowledge for low-level
(2000) apnea, 18-72 yrs. video written at 12th grade readers as compared to the brochure and only improved

level and a brochure written
at the 12th grade level.

one area of knowledge among high-level readers.
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Table 11: Study characteristics and main findings for identified  studies reported in previously published systematic reviews (alphabetical
listing) (continued)
Author/date ‘ Design ‘ n= ‘ Population ‘ Intervention ‘ Outcome/s Main findings

All identified studies reported in previously published systematic reviews (alphabetical listing)

Poresky & RCT n =60 Parents of children in | Comprehensive family Family well-being, Overall family well-being increased in the comprehensive
Daniels (2001) the Head start services centre versus a including parental service centre groupd higher income, increased literacy,
programme. standard Head Start depression. and decreased parents with high depression scores.
program.
Robinson et al Pre-post test | n=110 Asthmatic children. Classes and ED visits. ED asthma-related visits dropped from 63% 6 mos before
(2008) camp/Asthmatic children study to 33% 6 mos after study, improved self efficacy
attended 2-hr literacy and decreased ED visits (OR:027; p<0.001) and
asthma education classes hospitalisations (OR: 0.33; p<0.001); improved reading
on Saturdays for 6 mo and level not directly associated with hospitalisation.
a 5 day camp.
Rothman, Case control | n=217 Patients attending a Usual care supplemented Levels of HbAlc, The low literacy sub-groups were small (n=33 and n=43),
DeWalt, et al. nested in a university general by intensive diabetes systolic blood resulting in a low power to detect a true difference. A
(2004) RCT internal medicine management from 3 clinical | pressure (SBP). comprehensive diabetes disease management program
(conducted practice, type 2 pharmacist practitioners benefitted patients with low literacy to a greater degree
2001-2003). diabetes with poor and a diabetes care than patients with higher literacy.

glucose control.
Literacy was
measured at
enrolment using
REALM, patients
were dichotomised at
the sixth-grade level
into low and high
literacy groups.

coordinator.

Greater improvement in patients receiving the
intervention (a comprehensive disease management
programme, n=43) than the control (usual care, n= 33);
adjusted difference, 7 1.4%; 95% ClI, i 2.3% to i 0.6%;
P<.001. Low literacy patients receiving the intervention
were also significantly more likely to reach goal HbAlc
levels; adjusted OR, 4.6; 95% ClI, 1.3 to 17.2; P=.02.

This study is relevant, despite the fact that the
intervention was not designed for low literate patients, but
the results need to be treated with caution.
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Table1l 1: Study characteristics and main findings for identified  studies reported in previously published systematic reviews (alphabetical
listing) (continued)
Author/date ‘ Design ‘ n= ‘ Population ‘ Intervention ‘ Outcome/s Main findings
All identified studies reported in previously published systematic reviews (alphabetical listing)
Rothman, Per-posttest | n =111 Adults with poorly Diabetes disease HbA1lc level, %, HbAlc level, %, mean change, net change -2.5 vs-1.6, -
Malone, et al. (conducted controlled type 2 management: Educational mean change, 0.8, 95% CI 1.7 to 0.0, p = 0.05. Systolic BP mm Hg,
(2004) 1999-2000) diabetes/mixed session with pharmacist, Systolic BP, blood mean change, net change -7 vs 2, -9, 95% CI-16 to -3, p
literacy and every 2-4 weeks, face-to- cholesterol. = 0.008d. Diastolic BP, mm HG, mean change, net
numeracy. face or by telephone, change -4 vs 1, -5, 95% CI -9 to -1, p = 0.002d. Total
intensive diabetes blood cholesterol, mg/dl, mean change, net change -27
management from a clinical vs -12, -15, 95% CI -35 to 4, NS. Aspirin use (by self
pharmacist practitioner report), % reporting 91% (87/96) vs 58% (54/ 93), p <
using evidence based 0.0001.
algorithms vs 1-hour
educational session plus
usual care.
Van Servellen, RCT n =69 Latino Spanish- HIV group education (5 HIV knowledge' Six week data: HIV knowledge, mean (SD) change in

et al. (2005)

speaking adults with
HIV/ mixed
literacy/numeracy.

sessions by lingual
advocate + nurse
practitioner) focusing on
improving HIV health
literacy and communication
strategies for use with
physicians and nurses vs
usual care.

medication
adherence and HIV
literacy.

score (1.20 (3.19) vs 1.40 (2.59), NS. Understanding of
HIV terms, mean (SD) change (6.16 (7.97) vs 1.91
(3.60), t= -3.93, p< .0001). Self-efficacy re medication
adherence management, mean (SD) change (0.12 (0.95)
vs -0.06 (0.59)), NS. 2+ doses missed in last 4 days,
change in % (-5.69 vs 6.79), NS. Despite relative gains
on some measures of health literacy, there were no
significant changes with respect to adherence or
adherence mastery for either group at 6 weeks.

Six month data: There was a weak trend for intervention
group participants to report better medication adherence,
but it did not reach significance.
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Table 11: Study characteristics and main findings for identified  studies reported in previously published systematic reviews (alphabetical

listing) (continued)

Author/date ‘ Design ‘ n= ‘ Population ‘ Intervention ‘ Outcome/s Main findings

All identified studies reported in previously published systematic reviews (alphabetical listing)

Weiss et al. RCT n=70 Adults with Referral to an adult Depression score Depression score (Patient Health Questionnaire, PHQ-9),

(2006) depressive education program on (Patient Health median 6 vs 10, p =0.04.
symptoms/ all with literacy (interview with adult | Questionnaire,
limited education teacher to PHQ-9).
literacy/numeracy. determine learning style),

learning plan, learning via
computer assisted
instruction or text-based in
small groups or one to one
with tutors + usual
depression care
(antidepressant/counselling)
vs usual care
(antidepressant +
counselling).

Wydra (2001) RCT n =159 Patients receiving An interactive videodisc Self-care of cancer | Patients who used the videodisc had greater
outpatient cancer designed to help cancer fatigue symptoms. improvement in self-care ability than those who did not
treatment. patients improve self-care use it, and they received more education and covered

of illness-related fatigue. more content. They also reported less fatigue and
making fewer changes in routine due to fatigue. Similar
results regardless of literacy level.
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Discussion

The purpose of this review wasagaluate theffectiveness of different interventions

that were aimed at improvement of health literacy of low liteeatdbr minority
population groupsFour systematic reviews and Jrimary studies of different
designswere eligible of them 30 studies were outsidhose included in the
previously publishedeviews identified. The range of interventions were impressive
and several different types of interventions were tried in various studies. These
included pocket sized reminder cards or flashcards specificatiigrsd for low
literacy patients, computesad decision support aids in which the patients were
trained for communication and knowledge, multimedia based (voice/audio/video)
enhancement of standard medical questionnaires and consent forms, illustrated
discharge sheets that included cartoons or other forms of illustrations, patient
education and compliance related materials written at low reading levels, pictogram
based enhancement of prescriptions, one on one verbal communication from
physicians, pharnwsts and nurses to individual patients on specific health related
advices, training of physicians on how to effectively communicate with patients,
interpreter services, specially designed and tailored education programmes matching
profiles of patients, aoplex interventions that utééd more than one modality of
engaging with the patients to educate them, and video based instrudtiaens.
majority of these interventions were found to be successfias much ashey were

found to significantly improve # desired measurablearning outcomes studied.
These interventions can be orgad in three overlappinthemes interventions that

were aimed at direct intervention to remedy effects of low literaay,pocket cards

with information on nutritional dctors, computesed decision support aids),
mitigation of low health literacy or the downstream effects (these included
multimedia, sound, voice, or other conversion of standard medical questionnaires and
consent forms, cartoon illustrations, graphiclaisiirations, and use of pictograms for
prescriptions and other health advices, simplification of the language and textual
materials to enhance the readability to suit low grades of education, simplification of
the format of the presentation of informatitnthe patients), and interventions that
were delivered and effected at the interface of care between the health providers and
patients themselve3hesenterventiondancluded for instanceany or all of the above
mentioned interventions but specificaltgilored towards individual patients after
understanding their needs, physician or pharmacist delivered interventions at the point
of care, use of automated telephone reminders to specific patients to impact their
behaviour or compliance.

The different systematic reviews and epidemiological studies and clinical trials
evaluated about 30 different outcomes desessthe effectiveness of different
approaches. The different outcomes include change in knowledge on a range of topics
including nurition and diet, wound care, medicine, advanced directives, informed
consent, weight loss and exercise, diabetes and diabetes care, asthma, decision
making skills, comprehension of different disease processes, and treatment, recall of
information, changén behaviour and attitude towards specific disease processes and
healthy behaviour, and some biochemical parameters such as blood pressure, lipid
levels, and hard indicators of metabolic states such ad¢il@&els. In general, most
interventions were suessful in bringing about changes in either knowledge,
improvel recall, or change in attitude related scoMstwithstandinghese successes,
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interventions were notas successful in bringing about significant changes in
metabolic and biochemical parameters

There is no evidence in the body of the literature surveyed and appraised that one set
of interventionsis overwhelmingly more effective than others. Almost all of the
above mentioned interventions hawe one study or anotheshown to be effective.
Because of the nature of measurememtd the rangeoutcomesconsidered by
researchersand the description of the effect estimates, it was not possible to make
headto-head comparisons, but even in positive studies, the differences in the
outcomes among ¢ise who received the intervention and the usual treat(tieat

effect sizey were not high. Thus, it is not possible to infer that a uniform or even
single set of interventions might be best suited for all levels of low literacy or low
health literate indiiduals in particular.

Nevertheless, critical appraisal of the body of available evidencespoirseveral
broad based orgasimg principlesthat have the potential to improhealth literacy or
thatmay be effective in addressing the downstream effgicksw health literacy. In
brief, these are as follows:

First, complex interventions are more likely to be successful than single component
interventions. Complex interventions are defined as those where a number of different
modalitiesareengaged to immve literacy. This could be use of video or audio tapes,
oneon onecounselling of patients, training of health providers in communication, in
various combinations in addition to dissemination of information in the form of texts.
The effectiveness of suchpproaches were reported in the systematic review by
Scheefer (2008) and in addition, in primary studies, classes of provjdrent
interface programmes that usdid pharmacist delivered programmes, autecha
tailored messages, personal care were more successful than any other single
component based activiti€Gazmararian, et al., 2009; Schillinger, et al., 2009)

Second, interventions that us#i princples of multiple intelligence or are sensitive to
the different learning styles of their participants are more likely to be successful than
others. Evidence in support of this principle is based on systematic reviews by
Berkman et al(2004) DeWalt andHink (2009) and several RCTs where verbal
information in addition to text based information, or videotape in conjunction with
textual materials, or mtible components of engaging the patients were found to be
more beneficial than relying on one method of information dissemination only
(Gazmararian, et al., 2009; Hill & Bird, 2003; Sudore, et al., 2007; Thomas, et al.,
2003) In the review byBerkman et al(2004) video plus on@n-one coaching of the
patients in addition to brochureswas found to be effective in improving
mammography rates of low literate wom&egWalt and Hink(2009)reported in their
reviews primary studies where a doimation of pictograms, counselling and teaching
back were found to be beneficial.

The observed successes of complex interventions and use of multiple channels of
pushing information for improving health literacy and mitigation of low literacy can
be expained in part by considering that they invoke the different styles of information
processing by individuals and responding to different learning styles, more so in
situations where participants may have had little formal training to begin with.
Gardner(1993) proposed that human intelligence is charastdrby a set of defined
psychological processes. He identified seven processes and defined their contribution
to intelligence and information processing; thescluded logical mathematical
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(ability to handle long chains of reasoning), linguistic (sound, rhythm, meaning of
words), musical (rhythm, pitch, timber, and musical quality), spatial (\spatial
perceptions such as using a computer to locate itd@ody, kinaesthetic (ability to use

the body movements and physical action), interpersonaldoiome training),and
intrapersonal (based on one's self knowledge and reflections, often part of cultural
sensitivity) processe&Gardner, 1993) Each individual has more than one process of
intelligence and information processing and theseturn, determine the styles of
learning for each individual. Thus, multiple modalities and use of more than one
channel of information preseton may have worked through unique styles of
information processing and retention, and enabled participants to increase their
comprehension, knowledge content or change behaviour favourably.

Third, interventions thatvere personaked or tailored to spécc individuals or
groups and outcomes focuspédrformedbetter than usual care generic learning tool
dissemination. Evidence in favour of these interventions came from the systematic
reviews and primary studies. The systematic reviewDeWalt and Hink(2009)

found that interventions comprising pictogram enhanced prescriptions, counselling
anddeaching baokof patients were beneficial in better understanding of medication
information. Berkman et al.(2004) reported that studies that used specifically
designed workplace education programsmere beneficial. In the revieby Schaefer

et al (2008) nurse delivered counselling and education, as well asooee
diabetes educatiomvas beneficial for improving diabetes knowledge and medication
compliance. Among the primary studies, interventions targeted at individual
physicians to improve theicommunication skills, use of interpreter services,
culturally tailored asthma education programsmend personaded nutrition
education programmes were all successful in increasing comprehension and
compliance by the patienfd. C. Davis, et al., 2008; Gazmararian, et al., 2009;
Jacobs, et al., 2001; Jones, et al., 2001; Morrow, et al., 2007; Schillinger, et al., 2009;
Winkleby, et al., 1997)Personasiation of messages and tailorinfjinterventiors has

been shown to be effective in bringing about health behavioural cliidnge, Benac,

& Harris, 2007) Thus, tailoring of messages to match educational levels and
conditions is well founded.

Fourth, the use of pictograms, cartoons, multimedia based enhancement of
prescriptions and textual messages and writing of instructions at lower educational or
grade levelss beneficial. Systematic reviews Berkman et al(2004) and DeWalt

and Hink(2009)foundthat theuse of videotape, pictograms, and materials written at
lower grade levels were beneficial in improving behaviour change, increased
compliance, ad benefitted recal(Berkman, et al., 2004; DeWalt & Hink, 2009)
About 14 out of 30 primary studies reviewed here found fimakeffects of one or

other form of multimedia, pictorial, diagrammatic, or legibility enhancement of the
messagegAustin, et al.,, 1995; Bryant, et al., 2009; Calabro, et al., 1996; Delp &
Jones, 1996; Dowse & Ehlers, 2Q0®%awthorne, 2001; Houts, et al., 2001; Kang, et
al., 2009; Mansoor & Dowse, 2006; Sudore, et al., 2007; Thomas, et al., 2003; Yates
& Pena, 2006; Ziemer, et al., 2003)his finding suggests that there is a role of
appropriately designing key health messaged enhancing them where appropriate
with pictures, pictograms, symbols, videos, audio clips, and other multimedia
materials.

Fifth, a realistic assumption is thiagtter information or increased health literacy will
eventually bring about changes in specific measuralderdd biochemical or
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physiological or pathological parameters. However, there usteally mediating
variables in that pathwaytigure 4 illustrates the role that intervening variables may
play in the relationship between changes in knowledge, attitude, and behaviour, and

the édavwmmé physiol ogical changes that m
0 h a rutt@mesh In this illustration, the case of a person with relatively poorly
managed type 2 diabetes i s -dh&kminc aalsd ame aes

of diabetes selmanagement is glycosylated haemoglobin (HbAlc) (essentially a
measure of the amoumtf glucose binding to red blood cells). HbAlct he &é har di
outcome)provides a good indication of the average blood sugar level a person has
maintained over the three month period preceding the test. A low ¢tie8tlresult is

desirable and a high readimgdicates that changes in selfanagement behaviours

maybe warranted.

Figure 4:  An illustration of the influence of intervening variables on
physiological outcomes

The disease management pathway

The person
An individual with type 2 diabetes, a high HbAlc level, low health
literacy and limited selmanagement skills enters a diabetes educat
programme. One goal of the gramme is to help participants improv
theirblood sugar levels

v
The programme
A diabetes education programme specifically designed for peo
with low health literacy.

v

Intermediate outcomes
Improved knowledge, attitude, and selnagement skills.

Sel-management behaviours improve over time.

v

If other physiological and pharmacological factors remain favour:
then

v

The chardboutcome
HbAlc levels eventually reduce.

I n this exampl e, the | evel of HbAlc is ¢
literacy focused intervention programme sets out to influefidee underlying
assumption is, that in a group of low health literate individuals with type 2 diabetes

who have high HbA1c levels, the establishment of a programme aimed at improving
their health literacy will eventually lead to better selinagement belviours and
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eventually to the improved amagement of blood sugar levalzd this will eventually

be reflected in significantly reduced HbAlc test result. However, for the desired
outcomes to be achieved, other individualised physiological, pathologicdl, an
pharmacological factors would need to be favourable. If not, then despite a
measurable change in the knowledge, attitude and even behaviour, there may not be
any measurable changes in 6édhard outcomes?d

Extending this hypothetical example of diabetéds ipossible to construct similar

concepts for almost any diseaseanagementprogramme for which there are
measurable biochemical parametd8s. o c he mi c a | O0hard out come
desired goalputt he I mportance of e nh averstatedgas t he ¢
these6 i ni t i aré absolutelypredessary prerequisites for chahlgedoes not
necessarily follow that a desirabbiochemical change process will subsequently

occur.

Sixth, introducing changesn the presentatiorformat of printed information while
keepingthe content unchanged /or thegrade levethe same In the study by Greene

et al (2008) the investigators evaluated whether a two column presentation of the
pros and cons of differertealth plans versus other types of formatting would
influence patients' opinion of health plans and impact their chdixgsthe results
were equivoca(Greene, et al., 2008n another study, Ziemer et §003)tested the
effectiveness o simplified pidure based meal plan as opposedriexchange based
meal plan for low literate diabetics in the US and did not find any significant
difference(Ziemer, et al., 2003)An interpretation of equivalence of these effects is
that format based enhanceméntas good as the traditional format of dense textual
presentation of information.

Finally, and in generalthe majority of the studies appraised were based on a mixed
population. There was no study based primardy only Pacific Islandes (in any
courtry). In addition, there were ten studies altogethewhich the target population

was either subset of Africans in South Africa (from the Xhosa province) who spoke
English as a second language, or Latinos in the United States, or the African
American poplation in the United States, and there were two studies (by the same
group of authors on the same population but on two occasions) on British Pakistani
women for whom English was a second language. The most beneficial intervention in
these groups were pagrams, multimedia based patient information, reminder cards,
interpreter services (for the Latinos), and culturally sensitive picture or flash card
based interventions for increasing knowledge and adherence to medication for
diabetes. Overall, these satypes of interventions were also found to be effective for
other populatios in general. From the perspective of the health professional
communicating with an individual with lowealthliteracy, the individual witha low

level of healthliteracy isalmog alwaysin a position of limited understandinfaced

with having to comprehend health information, make decisions and/or navigate the
health system. As a result, the route by which the individual arrives at the care
interface, and the antecedergsg(,English as a second or third language, low general
literacy, lack of health system knowledge), @erhapsless important than what
transpires at the point of intervention. Hence, it may be argued effexttive
interventionsmay be relatively generalisaland may work equally well when
adapted (if necessary) to different contexts.
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Summary and Conclusions

Summary of evidence

In summary, a comprehensive review of fiterature was conducted to identify
interventions that have been found to be effective in increasing or mitigating effects
of low health literacy among individuals who are low literate or those who belong to
ethnic minority groups. Literature databases were seadrghth specified search
terms and resulted in retrieval of 62 studies. Out of 62 studies, four were systematic
reviews of interventions to mitigate the effects of low health literacy, 28 studies were
already appraised by these four reviewsne way or dier and hence they were not
critically appraised in the current review, and this review is thus based on four
systematic reviews and the remaining 30 critically appraised primary studies.

Critical appraisal of the thirty primary studies, primary stud@stained within the

four systematic reviews and the four systematic reviews themselves resulted in
identification of several different types of interventions, and different types of
outcomes related to low health literacy and relevant interventions wateitihem. In
general, the following orgasing principles emerged from this review and presented
below:

1. Complex interventions are superior to single component interventions

2. Successful interventions for low health literate individuals tend to le=llmas
principles of multiple intelligence or are sensitive to the different lagrsiyles
of their participants.

3. Successful interventions tend to be persasadlor tailored to specific
individuals, groups and are outcomes focused

4. Pictogramsgartoons, multimedia based enhancement of prescriptions and textual
messages and writing of instructions at lower educational or grade levels are
beneficial

5. Finally, effective health literacy programmes that are rugthponent, use
multimedia, pitures and require lower grade level of reading, involve
personalised communication and have universal applicability, may be relatively
independent of language based literacy states. That is, whether or not the target
population speak English as first @cend language may not be as important as
the key design elements included in a programme (and how well a programme is
implemented).

Summary of evidence for economic evaluation/s

Economic considerations

The search of the published literature did notnidg any relevant economic
evaluations that could inform a qualitative discussion of the incremental costs and
outcomes likely to be associated wititerventionsaimed atmitigating the effects of

low health related literacylirect improvement opatien @G nd/ or pr ovi der ¢
literacy skills or mitigating the adverse impactsf low health literacy on health

outcomes
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The scope of this review encompassesange of interventions and intervention
components (rather t haom)aadmultiple outcomedhe andar c
costs of these interventions are not well documented. Estimating resource utilisation

and any possible cost edets and/or savings to the health care system remains beyond

the scope of this report.

Limitations of evidence base

The evidence considered in this review exhibiteethodological limitations which
are summarised below.

Systematic reviews are only as good as the quality of the information contained
within the included studies. There are many biases that may tirapaihe internal
validity of individual clinical trials including selection bias, performance bias,
detection bias and attrition bias (Eggéll, 2001).

Observational studies are particularly subject to selection bias as well as information
bias andmay be profoundly affected by confounding. Biases commonly present in
observational studies include:

differences in the intervention that is purportedly common to both arms
concurrent controls

historically for controls gathered from an earlier time period

failure to blind patient and clinician to the nature of the treatment

failure to adequately define outcome measures

failure to assess outcomes in a manner that is blind to treatment assignment
inadequate followup of patients, and failure to account feissing patients in
analyses

In addition, some studies suffer from small patient numbers and therefore are
susceptible to type Il error.€.,failure to detect a true difference).

I I D I I D
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Glossary

Analysis of variance (ANOVA) A statistical analysis involving the comparison
of variance reflecting different sources of variability.

Bias Deviation of results or inferences from the truth, or processes leading to such
deviation. Any trend in the collection, analysis, interpretation, publication, or review
of data that can lead tomclusions that are systematically different from the truth.

Case control study (see also Nested case control studyAn epidemiological study
involving the observation of cases (persons with the disease, such as cervical cancer)
and a suitable control (cqrarison, reference) group of persons without the disease.
The relationship of an attribute to the disease is examined by comparing
retrospectively the past history of the people in the two groups with regard to how
frequently the attribute is present. $¢&0 nested case control.

Case series A descriptive study of a subset of a defined populati@n, & single

patient or group of patients) which aims to describe the association between factors or
attributes which the sample are exposed to, and the pliopald occurrence of a

given disease or other outcome. Case series are collections of individual case reports,
which may occur within a fairly short period of time.

Cohort study The analytic method of epidemiologic study in which subsets of a
defined wpulation can be identified who are, have been, or in the future may be
exposed or not exposed in different degrees, to a factor or factors hypothesised to
influence the probability of occurrence of a given disease or other outcome. Studies
usually involvethe observation of a large population, for a prolonged period (years),
or both.

Confidence interval The computed interval with a given probabilieg.,95%, that

the true value of a variable such as a mean, proportion, or rate is contained within the
interval. The 95% CI is the range of values in which it is 95% certain that the true
value lies for the whole population.

Confounder A third variable that indirectly distorts the relationship between two
other variables, because it is independently assatigith each of the variables.

Confounding A situation in which the measure of the effect of an exposure on risk
is distorted because of the association of exposure with other factor(s) that influence
the outcome under study.

CoverageThe number, percentor proportion of eligible people reached by a
programme.

Crosssectional study A study that examines the relationship between diseases
(or other health related characteristics), and other variables of interest as they exist in
a defined population at onapicular time.

Descriptive study A study concerned with, and designed only to describe the
existing distribution of variables, without regard to causal or other hypotheses.
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Effectiveness A measure of the extent to which a specific interventocedure,
regimen, or service, when deployed in the field in routine circumstances, does what it
is intended to do for a specified population.

Efficiency The effects or end results achieved in relation to the effort expended
in terms of money, resourcesd time. The extent to which the resources used to
provide a specific intervention, procedure, regimen, or service of known efficacy and
effectiveness are minimised.

Evidence based  Based on valid empirical information.

Grey literature That which is prodoed by all levels of government, academics,
business and industry, in print and electronic formats, but which is not controlled by
commercial publishers.

Hospitalisations A term used as an indicator of morbidity of diseases in a
community. A hospitalisatioin New Zealand health statistics includes inpatients who
leave hospital to return home, transfer to another hospital or institution, or die in
hospital after formal admission. That & count of episodes of care rather than
individuals.

Incidence The rumber of new events (casesg., of disease) occurring during a
certain period, in a specified population.

Indicator An item of quantitative or qualitative information reported to enable the
monitoring of a condition or the performance of an organisation.

Intention to treat A method for data analysis in a randomised controlled trial in
which individual outcomes are analysed according to the group to which they were
randomised even if they never received the treatment to which they were assigned.

Intenti on to treat analysis A method for data analysis in a randomised
controlled trial in which individual outcomes are analysed according to the group to
which they were randomised even if they never received the treatment to which they
were assigned.

Literacy ability to identify, understand, interpret, create, communicate, compute and
use printed and written materials associated with varying contexts. Literacy involves a
continuum of learning in enabling individuals to achieve their goals, to develop their
knowledge and potential, and to participate fully in their community and wider
society.

Matching The process of making a study group and a comparison group comparable
with respect to extraneous factors.

Mean Calculated by adding all the individual valueshe group and dividing by
the number of values in the group.

Median Any value that divides the probability distribution of a random variable in
half. For a finite population or sample the median is the middle value of an odd
number of values (arranged incaading order) or any value between the two middle
values of an even number of values.
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Meta-analysis The process of using statistical methods to combine the results of
different studies. The systematic and organised evaluation of a problem, using
information from a number of independent studies of the problem.

Misclassification  The erroneous classification of an individual, a value, or an
attribute into a category other than that to which it should be assigned.

Morbidity lliness.

Mortality The number ofdeaths from a specified disease which are diagnosed or
reported during a defined period of time in a given population.

Multiple regression Any analysis of data that takes into account a number of
variables simultaneously.

Nested case control studg casecontrol study in which cases and controls are drawn
from the population in a cohort study. That is, the case control stddgstedwithin

the cohort study design so that the effects of some potential confounding variables are
reduced or eliminated. A case control study can also be nested into a case series study.
See also case control study, cohort study, and case series study.

Number needed to treat (NNT)  The number of patients who need to be treated
to achieve one additional favourable outcome. Calculated as 1/ARR. If the
intervention harmed people, the term would be the number needed to harm.

Odds ratio (OR) A measure of the dege or strength of an association. In a case
control or a crossectional study, it is measured as the ratio of the odds of exposure
(or disease) among the cases to that among the controls.

OECD Organisation for Economic Goperation and Development. die are 24
countries in the OECD.

Outpatient A person who goes to a health care facility for a consultation, and
who leaves the facility within three hours of the start of the consultation. An
outpatient is not formally admitted to the facility.

Power  The ability of a study to demonstrate an association if one exists.

Primary care First contact, continuous, comprehensive and coordinated care
provided to individuals and populations undifferentiated by age, gender, disease or
organ system.

Providers Organistions and health professionals providing health services.

Randomised controlled trial An epidemiologic experiment in which subjects in a
population are randomly allocated into groups to receive or not receive an
experimental preventive or therapeutic ggdure, manoeuvre, or intervention.
Randomised controlled trials are generally regarded as the most scientifically rigorous
method of hypothesis testing available in epidemiology.

Reference standardAn independently applied test that is compared to a sicrg®r

di agnostic test being evaluated in order
standard, therefore, provides an accuratedaurthd diagnosis for verification of
positive and negative diagnoses. trith i's s

determinati ono.
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Relative risk (RR) The ratio of the risk of disease or death among the exposed to
the risk among the unexposed. It is a measure of the strength or degree of association
applicable to cohort studies and RCTSs.

Risk factor ~ An exposure or aspect of personal behaviour or lifestyle, which on
the basis of epidemiologic evidence is associated with a kregdtted condition.

Selection bias Error due to systematic differences in characteristics between those
who are selected fanclusion in a study and those who are not (or between those
compared within a study and those who are not).

Sensitivity analysis A method to determine the robustness of an assessment by
examining the extent to which results are affected by changes imasetalues of
variables, or assumptions.

Sensitivity Sensitivity is the proportion of truly diseased persons in a screened
population who are identified as diseased by a screening test. Sensitivity is a measure
of the probability of correctly diagnosiregcase, or the probability that any given case

will be identified by the test.

Systematic review Literature review reporting a systematic method to search for,
identify and appraise a number of independent studies.

Variance A measure of the variatiorhewn by a set of observations, defined by the
sum of the squares of deviation from the mean, divided by the number of degrees of
freedom in the set of observations.



86

Appendix A: Search Strategy

All databases searched: 192809.

The Cochrane Library including DARE, CENTRAL, HTA databases (date searched: 18.12.09)

ID Search Hits
#1 literacy 272
#2 literate 55
#3 illiteracy 21
#4 illiterate 59
#5 numeracy 13
#6 numerate 6
#7 comprehension 764
#8 comprehend 89
#9  wrat 12
#10 wide range achievement test 121
#11 realm 63
#12 rapid estimate of adult literacy in medicine 9
#13 tofhla 1
#14 stohfla 1
#15 test of functional health literacy 7
#16 reading NEAR (ability OR flugncy OR_difficuItieS OR difficulty OR 414
problem OR problems OR skill OR skills)
#17 health NEXT knowledge 2368
#18 (cultural OR culturally) NEAR (competence OR competency OR awal 38
OR awareness)
#19 gilmore basic learning examination 0
#20 adult basic learning examination 37
#21 MeSH descriptoCultural Competency explode all trees 12

(#1 OR #2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR#100R

#22 #110R#120R#130R#140OR#150R#16OR#170OR#180R #19 4012
OR#200R #21)
#23 intervention* 75419
#24 strategy 26030
#25 strategies 26030
#26 tool 7082
#27 tools 7082
#28 program* 40495
#29 MeSH descriptoPatient Education as Topicexplode all trees 4604
#30 MeSH descriptoHealth Promotion explode alltrees 2182

#31 MeSH descriptoHealth Education, this term only 2122
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#32 MeSH descriptoConsumer Health Information explode all trees

#33 MeSH descriptoDecision Support Techniguesthis term only
#34 decision NEXT (aid OR aids)

#35 skill NEXT building

#36 educational NEXT material*

#37 (simplified OR simple OR plain) NEXT language

#38 readable OR readability

#39 (culturally OR linguistically OR language) NEXT appropriate

#40 MeSH descriptoPhysiciantPatient Relationsexplode alltrees

#41 (doctor OR provider) NEAR communication

(#230R#240R #250R #26 OR#27 OR#28 OR#290R #300R #31
#42 OR#320R#330R#340R #350R #36 OR#37 OR#380R #390OR
#40OR #41)

#43 (#22 AND #42)

#44 <nothing>, from 1995 to 2009

#45 (#43AND #44)

#46 oceanic ancestry group

#47 MeSH descriptor Oceanic Ancestry Group explode all trees
#48 MeSH descriptor Pacific Islands explode all trees
#49 pacific NEAR islander*

#50 pasifika

#51 samoa*

#52 tonga*

#53 nieuan

#54 cook NEXT island*

#55 fiji

#56 fijian

#57 maori

#58 tokelauan

#5 OR #55 OR #56 OR #57 OR #58)

#60 (#59 AND #22)

9 (#46 OR#47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #!
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Embase.com (date searched 23.12.09)

Filters developed from recommended sources in the Cochrane Library handbook.

1.literacy:ab,ti

2.illiteracy:abti

3.literate:ab,ti

4.illiterate:abti

5.nonliterate.ab.ti

6.numeracy:ab,ti

7.numerate:ab,ti

86numerical skill'™:ab, ti
9.'"numerical ability":ab,ti

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.

'reading ability":ab,ti

‘reading fluency':ab,ti

‘reading difficulties":ab,ti

(‘reading' NEAR/3 'difficulty’):ab;ti

oréading skill:ab,ti

‘reading skills":ab.ti

(‘reading' NEAR/3 'problem’):ab;ti

(‘reading' NEAR/3 'problems'):ab, ti

comprehension:ab,ti

comprehend:ab, i

‘educational status'/exp

wrat:ab,ti

‘wide range achivement test":ab,ti

'rapid estimate of aduliteracy in medicine":ab;ti

tofhla:ab,ti

's tofhla":ab,ti

'test of functional health literacy"ab,ti
10R20OR30OR40R50R60R70R80OR90OR100R 11 OR120R 13 0R 14 OR 15
OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26
intervention*:ab,ti

strategies:ab,ti

strategy:ab,ti

tool:ab,ti

tools:ab,ti

program*:ab,ti

readable OR readability:ab,ti

(simple OR simplified OR plain:ab,ti) AND (language:ab,ti)

'skill building":ab,ti

'decision support system'/exp

'health education'/exp

'patient education':abti

‘culturally appropriate’:ab,ti

'linguistically appropriate":ab,ti

'language appropriate":ab,ti

(‘'decision' NEAR/2 'aids"):ab,ti

(‘decision' NEAR/2 'aid"):ab,ti)

(6teachdé NEAR/ 2 Obackd):ab.ti)
6education programd/ exp

28 OR 29 OR30 OR 31 OR 32 OR 33 OR34 OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 OR
41 OR 42 OR 43 OR 44 OR 45 OR 46

(‘crossover procedure'’/exp OR 'double blind procedure'/exp OR 'randomized controlled
trial'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR fac®ahlti OR
crossover*:ab,ti OR 'cross over':ab,ti OR 'crossr':ab,ti OR placebo*:ab,ti OR ‘double
blinded":ab,ti OR 'double blind":ab,ti OR 'single blind"ab,ti OR 'single blinded"ab,ti OR
assign*:ab,ti OR allocat*:ab,ti)

27 AND 47 AND 48



89

50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

('meta analyis'/exp OR 'meta analysis':ab,ti OR (meta AND analysis:ab,ti) OR 'meta

analyses'.ab,ti OR search*:ab,ti OR 'systematic review'/exp)

27 AND 47 AND 50
‘pacific islander'/exp
‘pacific islands'/exp
'pacific islands":ab,ti
‘pacific islanders':ab
pasifika:ab,ti
samoa*:ab,ti
tonga*:ab,ti

'cook islands':ab,ti
‘cook islanders":ab, i
fiji*:ab,ti
tokelau*:ab,ti
nieuan:ab,ti
or/52-63

64 AND 49

64 AND 51

65 OR 66

CINAHL (date searched: 17.01.10)

BOoNOGOA~ALONE

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Tl literacy OR AB literacy

Tl literate OR AB literate

Tl illiterate OR AB illiterate

Tl illiteracy OR AB illiteracy

Tl nonliterate OR AB nonliterate
(MH Al iteracyo)

(MH Al nformation

Tl wrat OR AB wrat

Literacy)

T1 wide range achievement test OR AB wide range achievement test

medicine

. Tl tofhla OR AB tofhla
12.
13.

Tl stofhla OR AB stofhla

. Tl rapid estimate of adult literady medicine OR AB rapid estimate of adult literacy in

Tl test of functional health literacy OR AB test of functional health literacy
Tl adult basic learning examination OR AB adult basic learexamination

Tl numeracy OR AB numeracy
Tl numerate OR AB numerate
Areading fl
adi i
adi
adi
adi
adi
i
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Tl intervention* OR AB intervention*

Tl strategy OR AB strategy

Tl strategies OR AB strategies
Tl tool OR AB tool

Tl tools OR AB tools

Tl program* OR AB program*
Tl Askill

buil dbwiglod iOiRg & B

s kil

TI (simplified OR simple OR plain) OR AB (simplified OR simple OR plain)

Tl readable OR AB readable
Tl readability OR AB readability
TI fiteach back?o

iteach

backo
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.
50.

51.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

|l anguage
cudpprapdiyat eo
l'inguistically

T appropriateo
T

T

Tl education* OR AB education*
T

T

(

OR AB

0t 3Ot I

Afdeci sion aidod OR AB
fdecision aidso OR AB
education+0)
hbaeducati on+0)

teaching material s+0)

id
fi

Apati ent
( MH h
( MH @

OR AB
Acul turally
appropriateo

eci sion
deci si on

il anguage appt
appropri a
OR AB dAlingui s
ai do

ai dso

26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or

42 or 43 or 44 or 45

(MH dAclinical t
PT Aclinical tr
TI Aiclinical tr

rial s+0)
ial o
ial o

OR AB

ficl i

ni cal

trial o

Tl ((single or double or treble or triple) AND (blind* OR mask*) ) or AB ( (single or double

or treble or triple) AND (blind* OR mask?*))
Tl Arandomi zed contr
Tl Arandomi sed contr
(MH random assignment)

Tl (random* AND allocat*) OR AB (random* AND allocat*)
(MH quantitative studies)

47 or 48 or 49 or 50 or 51 or 52 or 53 or 54

26 AND 45 AND 55
(MH nApacific

ol l ed
ol

i slands+0)

trial o
| edl gad itarl iocalOR AB

OR AB randor

f
firandor

Tl (pacific AND (people* OR island*) OR AB (pacific ANQpeople* OR island*)

Tl pasifika OR AB pasifika
Tl samoa OR AB samoa
Tl samoan OR AB samoan
Tl tonga OR AB tonga

Tl tongan OR AB tongan
TI fiji OR AB fiji

TI Fijian OR AB Fijian

TI fifcook island?*o
Tl Tokelau OR AB Tokelau

Tl TokelauanOR AB Tokelauan

TI Nieuan OR AB Nieuan

SO Apaci fic health
SO finew Zeal and

OR AB

di al ogbo
medi cal

ficook

i sl and*?o

journal o

57 or 58 or 59 or 60 or 61 or 62 or 63 or 65 or 66 or 67 or 68 or 69 or 70 or 71

25 AND 72

ERIC (date searched: 17.12.09)

CoNoUAWNE

DE O6Li
DE 461 I
DEO Adul t
DE O6Readi
DE OReading compr
DE O0Reading diffi
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18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

50.

TIAireading problemsd OR AB fireading probl emso
Tl fAreading skilld OR AB fAreading skillod
Tl fAreading skillsd OR AB fireading skillsbo

Tl wrat OR AB wrat

T1 wide range achievement test OR AB wide range achievement test

Tl rapid estimate of adult literacy in meitie OR AB rapid estimate of adult literacy in
medicine

Tl tofhla OR AB tofhla

Tl s-tofhla OR AB stofhla

Tl test of functional health literacy OR AB test of functional health literacy

Tl adult basic learning examination OR AB adult basic learning exammati
10R20OR30OR40OR50R60OR70OR80OR90OR100R110R120R 13 0OR 14 OR 15
Or16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27

DE 6Literacy programsb®d

Tl intervention* OR AB intervention*

Tl strategy OR AB strategy

Tl strategies ORAB strategies

Tl tool OR AB tool

Tl tools OR AB tools

Tl program* OR AB program*

TI Askill buildingd OR AB dAskill buildingo
TI (simplified OR simple OR plain) OR AB (simplified OR simple OR plain)

Tl readable OR AB readable

Tl readability OR AB readabilt

Tl Ateach backd OR AB Ateach backbo

TI il anguage appropriated OR AB filanguage a
Tl Aculturally appropriated OR AB fAcul tur al
Tl Alinguistically appropriatedo OR AB #dAling
Tl fAeducationaliematarti @anhnad @Rt ABIi al s o

Tl fAeducational material d OR AB fAeducational
DE Ahealth educationbo

DE Ahealth material so

DE Ahealth promotionbo

29 0or300r31or32or33o0r34or35o0r36o0r37or38or39or40or4lord2or43orddor
45 or 46 or 47
28 AND 49

PsycINFO (date searched: 18.01.09)

CoNoOA~AWNE

DE ALiteracyo
DE AHealth Li
Tl literacy OR AB literacy

Tl literate OR AB literate
Tlilliteracy OR AB illiteracy
Tl illiterate OR AB illiterate
Tl numeracy OR AB numeracy
Tl numerate OR AB numerate

teracyo

Tlrdflading fluencyo OR AB fireading fluency

Tl fAreading abilityo OR AB dAreading abili

Tl Areading difficulty OR AB fAreading dif
.Tl fAreading difficultiesd OR AB Areading

Tl Areading problemd OR AB fAreading probl

Tl AreadicngOProBblfermsadi ng probl emso

Tl Areading skilld OR AB fAreading skilld

Tl fAreading skillsd OR AB fireading skillsbo

. Tl wrat OR AB wrat
. Tl wide range achievement test OR AB wide range achievement test
. Tl rapid estimate of adult literacy in medicine OR AB ragétimate of adult literacy in

medicine

. Tl tofhla OR AB tofhla

n

I
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21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

Tl s-tofhla OR AB stofhla
lor2or3ord4or50or6or7or8or9orl0orllorl2orl3orld4oril5orl16orl7ori18or
19 or 20 or 21

DE oO0Literacy programs?®d

Tl intervention* OR AB intervation*

Tl strategy OR AB strategy

Tl strategies OR AB strategies

Tl tool OR AB tool

Tl tools OR AB tools

Tl program* OR AB program*

TI Askil]l buildingd OR AB dskill buil dingbo
TI (simplified OR simple OR plain) OR AB (simplified OR simple OR plain)

Tl readdle OR AB readable

Tl readability OR AB readability

TI iteach backd OR AB fiteach backbo

Tl Al anguage appropriated OR AB Al anguage appt!
Tl Aculturally appropriateo OR AB ficulturally

Tl Alinguistically apppoppopatadbeO®OR AB #dAlingui :
TI Afeducati onal mat erial s0 OR AB feducational

TI Afeducati onal material d OR AB fdAeducational r

22 or24 or24 or 25 0r 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or
38 or 39
22 AND 40

SCIE-Online (date searched: 19.12.09)

freetext="literacy" OR freetext="illiteracy" ORreetext="illiterate" OR freetext="literateOR
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Tl Areading fluencyodo OR AB fAreading fluencybo
Tl Areading abilityd OR AB fAreading abilitybod
Tl Areading di fifnigc Wlitfyf i@RIIAB 0fir ead

Tl Areading difficultiesd OR AB dAreading diffi
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NHS Evidence
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Patient Education and Counselling


http://www.inahta.org/
http://www.msac.gov.au/
http://www.horizonscanning.gov.au/
http://nzhta.chmeds.ac.nz/
http://www.nice.org.uk/
http://www.evidence.nhs.uk/
http://www.cadth.ca/
http://www.nzliteracyportal.org.nz/
http://www.ahrq.gov/
http://www.guideline.gov/
http://www.moh.govt.nz/moh.nsf/indexmh/pacifichealth-publicationsandresources-links
http://www.nzliteracyportal.org.nz/
http://www.nlm.nih.gov/pubs/cbm/healthliteracybarriers.html
http://www.nlm.nih.gov/pubs/cbm/healthliteracybarriers.html
http://www.pacifichealthdialog.org.fj/
http://www.sciencedirect.com/science/journal/07383991
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Appendix D: Data Extraction Tables

Systematic Reviews (alphabetical)
Table 12: Berkman, et al. (2004)
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Level of evidence* Level Il
Country USA
Objective To address the following key questions: For individuals with low literacy skills,

what are effective interventions to: a. Improve use of health care services? b.
Improve health outcomes? c. Affect the costs of health care? d. Improve
health outcomes and/or health care service use among different racial, ethnic,
cultural, or age groups?

Study type/design

A systematic review of randomised, non-randomised trials, and un-controlled
before-and-after studies.

Search strategy

Data sources for studies published between 1980 and 2003 were searched,
including MEDLINE®, PsycINFO®, the Cumulative Index to Nursing and Allied
Health (CINAHL®), the Cochrane Library, the Educational Resources
Information Centre (ERIC) or Public Affairs Information Service (PAIS), and

the Industrial and Labour Relations Review (ILRR) database. In MEDLINE,

key word searches because no MeSH headings specifically identify literacy-
rel ated articles. Similarly, the t er
searched in different databases with the choice based on the scope of the
database. Additional articles were sought through Web-based bibliographies
and experts.

Type of included
studies

Inclusion/exclusion criteria limited studies to those with outcomes related to
health and health services, studies published from 1980 on, and studies
conducted in developed countries (United States, Canada, the United
Kingdom, Australia, New Zealand, and Europe). Study participants included
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Review included uncontrolled before-and-after studies and nonrandomized
and randomised controlled trials. Intervention studies either measured literacy
or were conducted in populations that were known to have a high proportion of
patients with low literacy. Studies in which the primary language of the
participant was not the same as that of the health care provider and studies
conducted in developing countries were excluded.

Types of participants

Patients with low literacy.

Type of intervention

Included studies tested a wide range of interventions for improving health
outcomes in patients with poor literacy. Most interventions attempted to make
health information more available to patients with limited literacy. Interventions
designed to improve information delivery were often compared against
standard information delivery or materials known to be more difficult to read.
Some studies compared standard written information against specially
designed pictographs, booklets, videotapes, or CD-ROMs designed for low-
literacy audiences; others compared written information of different readability
levels.

Outcomes

In general outcomes were identified as: the use of health care services, health
outcomes, and cost of health care services.

Specifically, the included studies measured the following outcomes of interest:
Knowledge and comprehension, health behaviours (e.g., smoking rates,
dietary patterns, self-care), biochemical or other intermediate markers (e.g.,
cholesterol levels, weight, HbAlc, blood pressure), use of health services
(pneumococcal vaccination rates, mammography rates), and disease-related
functional status. Knowledge outcomes were most commonly used. Few
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studies directly measured health outcomes that participants could feel and
report on directly, such as depression or measures of functional status.

Most included studies only compared outcomes from the intervention and the
control groups, or evaluated a change in outcome if the study was a before-
and-after design. However, five studies stratified the analysis to examine the
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Data analyses &
statistics
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information. Disagreements were resolved by consensus of the two extractors.
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No statistical analysis was performed on the studies.

The authors indicated that they graded the strength of the evidence for the
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literature).
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recommendation, and brochure; REALM. The full intervention with video
improved mammography rate at 6 months but not at 24 months compared with
a verbal recommendation alone or verbal recommendation with a brochure.
Davis, Bocchini, et al. (1996). Non-RCT. Specially prepared lower grade
level parent educational pamphlet with instructional graphics about polio
vaccine and standard pamphlet. REALM. Comprehension was better and time
needed to read was less for the lower grade level pamphlet than for the
standard pamphlet for all but persons in the lowest literacy level.

Davis, Fredrickson, et al. (1998). RCT. Two low-literacy pamphlets (6th
grade level) for parents on polio vaccine, one with instructional graphics and
one without. REALM. Parents preferred the pamphlet with graphics over the
one without and scored higher comprehension with it as well.

Davis, Holcombe, et al. (1998). Non-RCT. Special low-literacy consent form
(7th grade level) and standard consent form (16th grade level) for participation
in clinical cancer research studies. REALM. Participants preferred the lower
grade level version of the consent form. Participants with a lower literacy level
more heavily preferred the lower grade level version. There was no difference,
however, between the two forms in participant comprehension.

Fitzgibbon et al. (1996). RCT. Twelve-week culture-specific dietary
intervention for Hispanic families (mothers were attending literacy program).
No measure of literacy. Mothers in the intervention group reduced their
percent fat and saturated fat intake. There was no change in the control group.
Fouad et al. (1997). Non-RCT. Year-long worksite anti-hypertension
educational intervention designed for low-literacy workers. No measure of
literacy. Intervention participants who were unskilled showed a drop in their
systolic and diastolic blood pressures.

Gans et al. (1998). Pre-test/post test. Special CD and picture food book
developed for low-literacy persons to improve diet and reduce blood
cholesterol. No measure of literacy. Preliminary data indicate that persons
exposed to the intervention achieved reductions in dietary fat intake in the 3
months after exposure to the intervention.

Hartman et al. (1997). RCT. Diet/nutrition intervention designed for low-
literacy patients to change low-fat eating pattern and standard nutrition
education materials. Adult Basic Learning Examination, Level Il. The low-fat
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intervention was associated with improvements in eating behaviours related to
substituting low-fat for high-fat foods and with overall low-fat eating behaviour.
Hayes (1998). RCT. A 1 goearseegodgyi nt erventi on
read, organised for elderly) for medication instruction or usual approach to
discharge from emergency departments. REALM. The group of persons
discharged and receiving the geragogy-based medication instruction had more
knowledge of medications than those who got the standard discharge.
Howard-Pitney et al. (1997). RCT (randomised at the classroom level and
analysed at individual level). Special nutrition education program (six 90-
minute sessions and 12-week maintenance sessions) focusing on lowering
dietary fat intake and the usual nutrition education focusing on general
nutrition in a low-literacy population (66% at 8th grade level or below). WRAT.
Intervention group showed greater improvement on nutrition knowledge,
attitudes toward eating a low-fat diet, and self-efficacy for achieving a low-fat
diet.

Jacobson et al. (1999). RCT. A low-literacy one-page handout on
pneumococcal vaccination and a one-page low-literacy handout on nutrition
used in conjunction with a patient-physician dialogue. No literacy measure.
Group receiving the pneumococcal handout had more discussions about it
with their physician and were more likely to receive the immunisation than
group receiving handout on nutrition.

Kim et al. (2001). Post-test only. A specially designed CD-ROM educational
program given to men newly diagnosed with prostate cancer. REALM
Knowledge of prostate cancer varied greatly, and greater knowledge was
associated with higher literacy as measured by the REALM. Typically
preferences for treatment made after using the CD-ROM but before conferring
with the physician were quite different from the treatment actually received
after conferring with the physician.

Kumanyika et al. (1999). RCT. A cardiovascular nutrition education program
for African-Americans with elevated cholesterol or high blood pressure (four
monthly classes in addition to food pictures, video and audio recordings, and
written nutrition guide with pictures given to both full intervention and self-help
groups). Specially designed scale to measure literacy. Total cholesterol and
low density lipoprotein cholesterol decreased in both groups. Blood pressure
(systolic and diastolic) improved for persons with initial elevated blood
pressure in both groups.

Lillington et al. (1995). RCT (randomised at clinic level but analysed at
individual level). Pregnant smokers and ex-smokers received specially
designed, culturally appropriate materials on smoking cessation written at 3rd
grade level that included one-on-one counselling, a self-help guide, booster
postcards, and an incentive contest, or just standard materials. No literacy
measure. The special materials intervention was more effective than the
standard materials in achieving higher quit rates during pregnancy among
baseline smokers, and lower relapse rates 6 weeks postpartum among
baseline ex-smokers.

Murphy et al. (1996). Non-RCT. African-American adult basic education class
participants at or below 6th grade reading level in a specially designed 8-hour
intervention to improve dietary behaviours. REALM. The intervention
increased knowledge of food measurements and portion sizes.

Murphy et al. (2000). Non-RCT. A 13-minute sleep apnoea video written at
12th grade level and a brochure written at the 12th grade level. REALM. Video
improved two areas of knowledge for low-level readers as compared to the
brochure and only improved one area of knowledge among high-level readers.
Pepe & Chodzko-Zajko (1997). Single sample pre-test/post test. A
cholesterol education video delivered at 2 week follow-up visit for low-literacy
seniors. REALM. After viewing the video and 1 month later, participants had
greater knowledge of cholesterol and cardiovascular disease. However,
knowledge was associated with literacy as measured by the REALM.
Poresky & Daniels (2001). RCT. Comprehensive family services centre
versus a standard Head Start program. Comprehensive Adult Student
Assessment Scale. Overall family well-being increased in the comprehensive
service centre groupd higher income, increased literacy, and decreased
parents with high depression scores.

Powell et al. (2000). Non-RCT. Special low-literacy injury prevention
information sheet (using drawings) and standard injury prevention sheet. No
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literacy measure. Most parents recall receiving printed information about injury
prevention at a child's clinic visit when asked several weeks later; however,
their recall of specific information on injury prevention was limited and no
better in the group receiving the special information sheet with pictorials.
Raymond et al. (2002). Post-test only. Prototype package insert for
emergency contraceptive pills. REALM. Most women participants were able to
understand the key information for safe and effective use of the drug.
However, less literate women were less likely to understand the information to
meet most of the educational objectives of the insert than more literate
women.

Wydra (2001). RCT. An interactive videodisc designed to help cancer patients
improve self-care of illness-related fatigue. WRAT3. Patients who used the
videodisc had greater improvement in self-care ability than those who did not
use it, and they received more education and covered more content. They
also reported less fatigue and making fewer changes in routine due to fatigue.
Similar results regardless of literacy level.

Eaton & Holloway, (1980) i not reported: outside the publication date range.
Hugo & Skibbe, (1991) 1 not reported: outside the publication date range.
Hussey, (1994) T not reported: outside the publication date range.
Meade et al. (1994) T not reported: outside the publication date range.
Michielutte et al. (1992) 1 not reported: outside the publication date range.
Mulrow et al. (1987) ' not reported: outside the publication date range.

Review quality See
belowf o r -Gfdo A
quality criteria
questionsA

(A) Was a clinical question clearly defined? Yes, adequate, 2 questions were
clearly defined one was relevant to this SR.

(B) Was an adequate search strategy used? Yes, adequate.

(C) Were the inclusion criteria appropriate and applied in an unbiased way?
Yes, adequate.

(D) Was a quality assessment of included studies undertaken? Yes, adequate.
11-item quality scale for each article, also graded the strength of the evidence
for this body of literature on a scale from | (strongest design) to IV (no
published literature)

(E) Were the characteristics and results of the individual studies appropriately
summarised? Yes, adequate.

(F) Were the methods for pooling the data appropriate? Adequate, but not
done as heterogeneous studies

(G) Were sources of heterogeneity explored? Not reported

yATOTAL: 12 points; Good.

Results (relevant to
scope of current
review)

Searches identified 3,015 unique abstracts 2,330 were excluded that clearly
did not meet the inclusion criteria after abstract review. Of the 684 remaining
articles subjected to full review, 611 were rejected and 73 retained. Of those
retained, 29 articles were identified as describing interventions to mitigate the
effects of low literacy on health outcomes (the other 44 articles addressed the
other question which is beyond the scope of this review).

Included studies were generally of three types: randomised controlled trials,
non-randomised controlled trials (in which assignment to intervention or
control groups was done by the day or the week or some other non-random
process), and uncontrolled, single-gr ou p fabdeaffdreed 06 st udi
The number of participants enrolled ranged from 28 to 1,744; most studies
had between 100 and 500 participants. Nearly all intervention studies were
conducted in the United States; only the studies by Hugo and Skibbe (South
Africa) and Mulrow and colleagues (United Kingdom) were not. Most studies
were conducted in single sessions. Interventions to improve dietary behaviour
and a small group of other studies followed participants longitudinally to
assess changes in outcomes after an intervention.

Nineteen of 29 intervention studies measured the literacy of each participant.
Of these, 10 used the REALM, 4 used the WRAT, and 5 used a variety of
other instruments; no intervention study used the TOFHLA. The criteria used
to define literacy level categories varied across studies. The remaining 10
studies did not measure literacy directly but, rather, were conducted among
populations known from previous assessments to have a large proportion of
people with poor literacy skills. In addition to literacy, most studies reported
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participantsé mean age, ethnicity,
participants® i ncmsuraace btaus wds availabie foh fewaen
studies.

Bill-Harvey and colleagues (1989) tested an intervention for osteoarthritis that
was delivered by trained community leaders. Some studies, such as the one
by Mulrow and colleagues (1987), used a multiple group design to test
different combinations of a multimodal intervention. Most interventions were
delivered at one session, although several studies, particularly those directed
to dietary change, used multiple sessions.

Most interventions led to improved outcomes, particularly for outcomes of
understanding or knowledge. Fewer studies examined the effect of
interventions for patients with low health literacy on morbidity and mortality.
The literature addressing key questions a and b received a grade of Ill, while
the literature addressing ¢ and d questions received a grade of 1V, indicating
that there was no published literature.

g
t

Aut hor so

c

on

Low literacy is associated with several adverse health outcomes, including low
health knowledge, increased incidence of chronic iliness, poorer intermediate
disease markers, and less than optimal use of preventive health services.
Interventions to mitigate the effects of low literacy have been studied, and
some have shown promise for improving patient health and receipt of health
care services. Future research, using more rigorous methods, is required to
better define these relationships and to guide development of new
interventions.

Studies of interventions designed to reduce the impact of low health literacy
on health outcomes have increased over the past 10 years. Available data
from multiple studies generally suggest that these types of interventions can
increase knowledge and comprehension; limited evidence also suggests that
they can improve functional outcomes and reduce morbidity. Nonetheless,
further work in this area will be needed to determine if this effect is robust.
Little information is available to determine whether interventions can
consistently improve health behaviours, biochemical markers, or specific and
global health markers. Many of the studies that produced no statistically or
clinically significant differences examined outcomes that are difficult to
change, such as dietary behaviour.

Reviewer's notes

Authors indicated that some of the included studies had limitations in design.
They included (1) common use of uncontrolled before-and-after design; (2)
failure to measure literacy or analyse results by literacy level; (3) failure to
account for multiple comparisons in the analysis; and (4) inability to isolate the
impact of overcoming literacy barriers compared with other co- interventions.

*As per NHMRC Interim Levels of Evidence (NHMRC 2005) VyFor each individual answer, the following scores
for Evaluating Intervention Studies were assigned:

AThe quality of systematic reviews was assessed using the Adequate/reported = 2

following questions:

(A) Was a clinical question clearly defined?

Inadequate = 1
Unknown/not reported = 0

(B) Was an adequate search strategy used?
(C) Were the inclusion criteria appropriate and applied in an  8The following thresholds for study quality have been

unbiased way? applied:
(D) Was a quality assessment of included studies undertaken?
(E) Were the characteristics and results of the individual T An overall study score of 1-4 is rated Poor

studies appropriately summarised?
(F) Were the methods for pooling the data appropriate?

1 An overall study score of 5-10 is rated Fair
i An overall study score of 11-14 is rated Good

(G) Were sources of heterogeneity explored?

Abbreviations:

RCT = randomised controlled trial; G = good; F = fair.
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Table 13: Clementetal. (2009)

Citation

Clement, S., S. Ibrahim, et al. (2009). "Complex interventions to improve the
health of people with limited literacy: A systematic review." Patient Education
and Counselling 75(3): 340-351.

Level of evidence* Level |
Country The UK
Objective To evaluate the published literature on the effects of complex interventions

intended to improve the health-related outcomes of people with limited literacy
or numeracy.

Study type/design

Systematic review of 15 papers: 11 RCTs, 4 quasi-randomised trials, using
alternation to allocate to groups. All were two-arm parallel-groups trials, and
five had cluster designs.

Search strategy

Databases searched: Medline (19661 ); CINAHL (1982i ); Cochrane Central
Register of Controlled Trials (CENTRAL 1800i ); PsycINFO (18871 ); SCOPUS
database (19661 ); British Education Index (197571 ); Educational Resources
Information, Centre (ERIC, 1966i ), and Australian Education Index (19797).
Medline search terms included ($ indicates truncation): ((literacy-related
terms, e.g., reading/, literac$) OR (numeracy-related terms, e.g.,
mathematics/, numera$) OR (educational terms, e.g., educational status/).
Other but for the non-health databases a set of health terms (e.qg., health/,
disorder$, patient$, nurs$).

Type of included
studies

Published papers reporting randomised controlled trials (RCTs) or quasi-
randomised controlled trials of complex interventions intended to improve
outcomes for people with limited literacy or numeracy, which included at least
one health-related outcome.

Studies focused on adults (including adults consulting on behalf of
dependents, and professionals who may be the target of an intervention, all
participants on whom outcomes are reported must be adult).

Types of participants

Four studies were restricted to individuals with limited literacy/numeracy, the
reminder having samples with mixed levels. Literacy levels assessed in 11
trials using various measures and cut-offs. Measures all focused primarily on
reading ability rather than numeracy, three studies used measures with
numeracy-relevant elements such as interpreting dosage information. Five
studies took place in outpatient settings, three in community settings, three
studies recruited participants in outpatients but the intervention was by
telephone and/or email, one study took place in a maternity unit, one in
hospital pharmacy, one in the community but provided the intervention in an
outpatient setting, and one did the converse.

Health issues studied included new born hearing screening, hypertension,
heart failure, colorectal cancer screening, nutrition education for cancer and
cardiovascular disease prevention, medication adherence in chronic health
conditions, general medication understanding, diabetes disease management,
HIV medication adherence and knowledge, and depression. All trials but two
were conducted in the USA.

Type of intervention

Generally interventions differed widely on a number of dimensions such as the
extent to which they had been developed with limited literacy populations; in
their theoretical underpinnings; their duration, intensity and mode of delivery;
and in whether literacy permeated all, some or only one of the facets of the
intervention.

Interventions fell into three main categories:

(1) Directed at health professionals (two trials): included training professionals
to use communication strategies appropriate for individuals with limited
l'iteracy, other is informing profesfg¢g
(2) Literacy education intervention (one trial): included referral to an adult
education programme on literacy.

(3) Health education/management interventions (12 trials): included non-
guantitative.

Materi al , informing prof estaus,aseafl s at
concrete examples, emphasising key points, and creating a shame-free
environment.
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Outcomes

Both primary and secondary measures.
Clinical outcomes

Health knowledge

Health behaviours

Self-reported health status/ quality of life
Health-related self-efficacy/ confidence
Utilization of health care

Health provider behaviour/skills

Data analyses &
statistics

Statistical aggregation of findings was deemed inappropriate given the variety
of different measures of outcome used and the range of time periods to follow-
up. Consequently a narrative analysis was undertaken with findings presented
in tabular form, with supplementary data in the text.

Description of
included studies
(Author/year; country/
health issue
addressed; study
design/sample size
(N); population (P)
/literacy numeracy of
population;
intervention (1);
control (C); duration
and intensity of
intervention, length of
follow-up (FU);
primary outcomes (O);
results (intervention
versus control) / p
value and/or 95% CI

Baker et al. (2004); UK /newborn hearing screening; quasi RCT (N=40); (P)
mothers of newborn/mixed; (I) detailed verbal presentation; (C) brief verbal
explanation; one contact/(FU) immediate; (O) knowledge about screening test
(mean score); 5.2 vs 4.6 (NS).

Bosworth et al. (2005); USA/Hypertension (medication adherence and health
behaviours); RCT (N=588); (P) veterans with hypertension/mixed; (1)
telephone intervention; (C) usual care; 12 contacts over 24 months/(FU) at 6
and 24 months; (O) hypertension knowledge (median change);1.0 vs 1.0
(p=0.49)/ self confidence in hypertension management (mean change in
score) 0.33 vs 0.1 p=0.007/ medication adherence (difference in proportion
reporting adherence) 0.0074, 95% CI 0.062 to 0.076.

DeWalt et al. (2006); USA/Heart failure (self management); RCT (N=127); (P)
adults with heart failure/mixed; (I) educational session with pharmacist; (C)
general heart failure education pamphlet + usual care; 11 contacts over 6
months/(FU) at 6 and 12 months; (O) death or hospital admission (incidence
rate ratio); 42% vs 61%; 0.53, 95% CI 0.32 to 0.89, p<0.05)/ heart failure
related quality of life (mean change in score) 2 (95% CI 9 to 5, P=0.59).
Ferreira et al. (2005); USA/Colorectal cancer screening; quasi RCT (cluster)
(patients; N=2046; HPs N=113); (P) male veterans aged 50+/mixed; (l)
professionals attended workshop on colorectal screening and communicating
with patients+4 group sessions (feed
recommendation and completion rates; (C) usual care; 5 contacts for
professionals over 24 months; for patients 1 contact/(FU) at 6 -18 months; (O)
colorectal cancer screening (% patients screened);41.3% vs 32.4%; p=0.003.
Fries et al. (2005); USA/Nutrition education (cancer prevention); RCT
(N=754); (P) adults in a rural area/mixed; (l) telephone interview on fat and
fibre intake + booklets; (C) usual care; 7 contacts over 6 weeks/(FU) at 1, 6
and 12 months; (O) self-reported fat-related behaviour (mean (SD) score, (low
score indicates lower fat)) 1.87 (0.35) vs 1.95 (0.34), p=0.0027/Self-reported
fibre-related behaviour, (mean (SD) score (low score indicates higher fibre))
2.12 (0.39) vs 2.16 (0.38), p=0.0862.

Hartman et al. (1997); USA/Nutrition education (cardiovascular prevention);
RCT (cluster) (N=randomised not stated, but baseline and FU data N=204);
(P) adults in families with limited incomes/majority limited; () low fat nutrition
education; (C) receipt of nutrition materials on healthy eating; 10 contacts over
10 weeks /(FU) at 10 weeks; (O) self-reported overall eating pattern (mean
score 0.54, (95% CI 0.54 to 0.56) vs 0.57 (95% CI 0.55 to 0.59), mean
difference (-0.03 (95% CI -0.01 to i 0.005) low scores indicate healthy low fat
eating.

Howard-Pitney et al. (1997); USA/Nutrition education (cardiovascular
prevention); RCT (cluster) (N= 351); (P) adults attending adult education
classes/mixed; (I) Low fat nutrition group education (six sessions) by nutrition
professionals; (C) six session nutrition education intervention; 12 contacts
over 18 weeks /(FU) at 7&19 weeks; (O) change in % calories from total fat
(recalled intake to end of intervention phase) (mean (SD)) -2.8 (2.4) vs -0.5
(2.0), p=0.01).

Hussey (1994); USA/ Medication adherence (chronic health conditions); quasi
RCT (N=80); (P) Adults aged 65+ with a chronic illness/mixed; (I) Verbal
instructions on medication and its use; (C) Verbal instruction about medication
and its use given; One contact, FU at 2 & 3; (O) Medication knowledge, mean
change in score (Scores not reported, F = 0.383, NS), Medication compliance,
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mean change in score Higher baseline compliance subgroup: NS (scores,
statistic and p not reported). Lower baseline compliance subgroup: |
significantly >C (indicated by multiple regression, figures not reported).
Kumanyika et al (1999); USA/ Nutrition education (cardiovascular

prevention); quasi RCT (N= 330); (P) Africani American adults with elevated
blood pressure or cholesterol/mixed; (1) Nutrition education, focusing on
dietary fat, cholesterol and sodium, designed for Africani American
populations with limited literacy; (C) Self-help version of same nutrition
education program, comprising introduction to materials by nutritionist; 8
contacts over 12 months, FU at 4, 8 and 12 months;(O) Total serum
cholesterol, mean change (SE): Women: -0.41 (0.07) vs -0.43 (0.07), p = 0.8d.
Men: -0.50 (0.12) vs -0.36 (0.13), p = 0.4. Diastolic blood pressure, mean
change (SE): Elevated at baseline: -7.4 (1.9) vs -10.6 (1.9), p = 0.2. Not
elevated at baseline: 0.9 (2.0) vs -0.8 (2.0), p = 0.5. Systolic blood pressure,
mean change (SE): Elevated at baseline subgroup: -3.7 (1.1) vs -6.6 (1.1), p =
0.06.

Not elevated at baseline subgroup: 1.4 (1.1) vs 0.4 (1.1), p = 0.5.

Lyons et al (1997); USA/ Nutrition education (cardiovascular prevention);
RCT (N=139); (P) Hispanic adults enrolled in ESL classes/limited literacy |
English; (I) Nutrition-focused heart disease prevention program for Hispanic
adults with limited literacy in English, delivered by ESL teachers; (C) Attention
control-five sessions on stress management; 5 contacts over 5 weeks, FU not
specified;(O) Total fat intake grams (by recall), mean (SD), mean change
66.77 (37.22) vs 79.15 (63.28), -9.74 vs 0.97, F = 1.05, p not specified. Total
saturated fat intake, grams (by recall), mean (SD), mean change 23.79 (14.36)
vs 27.93 (14.36),-2.58 vs -0.43, F = 0.33, not specified. Cholesterol intake, mg
(by recall), mean (SD), mean change 262.61 (191.70) vs 326.77 (270.75), -
44.78 vs 9.43, F = 1.18, p not specified. Sodium, mg (by recall), mean (SD),
mean change F = 1.18, p not specified. Sodium, mg (by recall), mean (SD),
mean change 2545.97 (1164.12) vs 3118.13 (2386.19), -464.33 vs 346.00, F
=5.19, p<0.05.

McKellar and Rutland-Brown (2005); Nepal/ USA medication understanding
(at point of dispensation); quasi RCT (N= 100); (P) adults having medications
dispensed/limited literacy; (I) hospital pharmacy intervention in which
community medical auxiliary on the job trainees provide counselling to patients
with limited literacy after they have had medication dispensed to them
explaining dosage instructions verbally; (C) Usual care; 1 contact, FU:
immediate;(O) understanding of medication dosage regimen, % correctly
reporting, 88% vs 70%, p= 0.03.

Rothman et al. (2004); USA/diabetes disease management; RCT (N=217);
(P) adults with poorly controlled type 2 diabetes/mixed literacy and numeracy;
(I) educational session with pharmacist, every 2-4 weeks, face-to-face or by
telephone, intensive diabetes management from a clinical pharmacist
practitioner using evidence based algorithms; (C) 1-hour educational session
plus usual care; 17 contacts over 12 mths, FU at 6 and 12 mths; (O) HbAlc
level, %, mean change, net change -2.5 vs-1.6, -0.8, 95% CI1 1.7 t0 0.0, p =
0.05. Systolic BP mm Hg, mean change, net change -7 vs 2, -9, 95% CI-16 to
-3, p = 0.008d. Diastolic BP, mm HG, mean change, net change -4 vs 1, -5,
95% CI -9 to -1, p = 0.002d. Total blood cholesterol, mg/dl, mean change, net
change -27 vs -12, -15, 95% CI -35 to 4, NS. Aspirin use (by self report), %
reporting 91% (87/96) vs 58% (54/ 93), p < 0.0001.

Seligman et al.(2005); USA/Diabetes care; RCT (cluster) (patients N=182,
HPs; N= 63); (P) adults with type 2 diabetes/all with limited literacy; (1)
notifying physicians of patient's literacy status by means of a notice affixed to
the patient's chart for patients assessed as having limited literacy; (C) usual
care (waiting list), 1 contact, FU at 2-9 mths (immediate for HPs); (O) intensity
of use of literacy-relevant management strategies by physicians, % reporting
use of >3 strategies, odds ratio (20% vs 7%), 95% CI 1.4-16.0, p=0.01.

Van Servellen et al. (2005); USA/ HIV (medication adherence and HIV
knowledge/HIV literacy); RCT(N=93); (P) Latino Spanish-speaking adults with
HIV/ mixed literacy/numeracy; (l) HIV group education (5 sessions by lingual
advocate + nurse practitioner) focusing on improving HIV health literacy and
communication strategies for use with physicians and nurses; (C) usual care,
6 contacts over 6 mths, FU at 6wks and 6 mths; (O) perceived quality of
communication with doctors and nurses, mean (SD) change in score (5.28
(5.37) vs 1.11 (5.97)), p<0.001. HIV knowledge, mean (SD) change in score
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(1.20 (3.19) vs 1.40 (2.59), NS. Recognition of HIV terms, mean (SD) change
(4.66 (4.80) vs 1.34 (3.76), t= -3.16, p<0.0001)). Understanding of HIV terms,
mean (SD) change (6.16 (7.97) vs 1.91 (3.60), t= -3.93, p< .0001). Self-
efficacy re medication adherence management, mean (SD) change (0.12
(0.95) vs -0.06 (0.59)), NS. 2+ doses missed in last 4 days, change in % (-
5.69 vs 6.79), NS. 2+ doses missed in last 24 h, change in % (-0.34 vs 18.21,
McNemar= 3.60, p =0.06).

Weiss et al. (2006); USA/ Depression; RCT (N=70); (P) adults with
depressive symptoms/ all with limited literacy/numeracy; (I) referral to an adult
education program on literacy (interview with adult education teacher to
determine learning style), learning plan, learning via computer assisted
instruction or text-based in small groups or one to one with tutors + usual
depression care (antidepressant/counselling); (C) usual care (antidepressant
+ counselling), 1+ 0-72 hour over up to 12 mths, FU at 1-3, 3-6, and 6-12
mths; (O) depression score (Patient Health Questionnaire, PHQ-9), median 6
vs 10, p =0.04.

Review quality See
bel ow {Gor /A
quality criteria

A (2) Adequate/Reported: The aim was well defined and was limited to
interventions intended to improve the health-related outcomes of individuals
with limited literacy or numeracy.

questionsA

B (2) Adequate/Reported: Search strategy used was adequate and clearly
defined and described.

C (2) Adequate/Reported: Inclusion criteria clear, appropriate and applied in
an unbiased way.

D (2) Adequate/Reported: The authors reported that they used a modified
version of the Delphi List to assess the quality of the studies included. The
deletion of 2 criteria relating to blinding of patients and professionals (as these
are rarely possible in the types of intervention reviewed here) was replaced by
two criteria from the CONSORT statement (inclusion of an a priori sample size
calculation and of a participant flow diagram).

E (2) Adequate/Reported: The characteristics and results of the individual
studies were appropriately summarised, presented in tables as well as a
supplementary data in the text. Results on the effectiveness of interventions
were summarised by class of health outcome for both primary and secondary
outcomes in tables as well as detailed in the text. Results on the effectiveness
for limited literary subgroups were summarised and reported as well.

F (2) Adequate/Reported: Authors reported that statistical aggregation of
findings was deemed inappropriate as there was variety of different measures
of outcomes as well as the range of time periods to follow-up. A narrative
analysis was undertaken.

G (2) Adequate/Reported: Yes, as above.

y ATOTAL: 14 points, Good.

Results (relevant to
scope of current
review)

The searches identified 2734 non-duplicate items, which were reduced to 17
included papers reporting on 15 trials. Eleven of the studies were RCTSs, the
remaining four being quasi RCTs, using alternation to allocate to groups. All
were 2-arm parallel-groups trials, and five had cluster designs. Sample sizes
ranged from 40-2046.

Literacy levels of study populations were assessed in 11 trials using a wide
variety of measures and cut-offs. The measures all focused primarily on
reading ability rather than numeracy, although 3 studies used measures with
numeracy-relevant element such as interpreting dosage information.

The interventions included in the studies fell into 3 main categories, 2 were
directed at health professionals (Ferreira et al 2005 and Seligman et al 2005),
one was a literacy education intervention (Weiss et al 2006), and the
remainder were health education/management interventions. Overall, findings
from this systematic review suggest that the complex interventions reviewed
are effective in achieving improvement in certain outcomes, but not all.
Findings comparing primary outcomes for the total populations studied in the
trials showed: Statistically significant differences in primary outcome measures
for 13 of the 15 trials all favouring the interventions. Eight of these 13 trials
had mixed results finding significant positive findings for some primary
outcomes and no significant differences between groups for other primary
outcome measures.

Summary data on effectiveness by class of health outcome indicates that
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health knowledge and health-related self-efficacy were the classes of outcome
that the interventions were most likely to improve.

Two studies compared satisfaction levels in the intervention and control
groups, one in patients (Rothman et al 2004 and 2005) and one in physicians
(Seligman et al 2005) . I'n Rothman et
management the intervention group patients were slightly more satisfied
(Diabetes Treatment Satisfaction Questionnaire (Bradley 1994) possible range
101 36, difference in mean change 3, 95% confidence interval 1i 6). This is a
small but statistically significant improvement in patient satisfaction. In

Sel i gman085)t mil alosof physician noti fi
(without any physician training in the appropriate management for such
patients) the intervention group physicians were significantly less satisfied with
the consultation than those in the control group (82% vs 96%, adjusted odds
ratio 0.2, 95% confidence interval 0.17 0.5, p < 0.001).

Health knowledge is an appropriate intermediate outcome to study, indicating
successful delivery of an intervention. Improvements in knowledge alone are a
weak premise for implementing an intervention; however, only one study [35]
had knowledge improvement as its sole beneficial outcome.

Aut horsé c

on

A wide variety of complex interventions for adults with limited literacy are able
to improve some health-related outcomes. This review lends support to the
wider introduction of interventions for people with limited literacy, particularly
within an evaluation context. The reason for this recommendation that
implementation incorporates some evaluation is because the findings have a
number of important caveats. The evidence in this systematic review suggests
that there is a case for initiatives such as those reviewed being introduced
more widely.

The findings do not give a clear picture about which type of initiative is most
likely to be effective, as the interventions were diverse and health-related
outcomes improved for each of the major intervention types (health education/
management interventions, literacy education interventions, and those
directed at professionals). However, methodological shortcomings and the
mixed nature of some of the findings indicate that interventions would most
appropriately be introduced in an evaluative or research context. Furthermore,
given that some of the interventions were quite highly resource intensive, and
that with all complex interventions we do not know which are the key active
ingredients, it will be important to design any initiative with care, drawing on
both theoretical and empirical knowledge. This might include careful
consideration of evidence from studies of simple interventions, or the conduct
of future research comparing complex interventions that differ in their
constituent parts. Lastly, although this review focused on two specific aspects
of health literacy (reading ability and numeracy) many of the interventions
included wider empowerment and/or community participation aspects, and the
implementation of literacy/numeracy interventions might most usefully be
embedded within this broader approach to health literacy.

Reviewer's notes

This is a good quality systematic review that reports on the effectiveness of a
variety of multifaceted interventions for adults with limited literacy that might
improve health-related outcomes. It supports the wider introduction of
interventions for people with limited literacy within an evaluation context. The
debate about the definition and concepts involved in health literacy is
increasing.

Relevance to study
guestion

The review has identified some complex interventions that can be widely
introduced for people with limited literacy within an evaluation context.
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*As per NHMRC Interim Levels of Evidence (NHMRC 2005)
for Evaluating Intervention Studies

“The quality of systematic reviews was assessed using the
following questions:

(A) Was a clinical question clearly defined?

(B) Was an adequate search strategy used?

(C) Were the inclusion criteria appropriate and applied in an
unbiased way?

(D) Was a quality assessment of included studies undertaken?
(E) Were the characteristics and results of the individual
studies appropriately summarised?

(F) Were the methods for pooling the data appropriate?

(G) Were sources of heterogeneity explored?

Y For each individual answer, the following
scores were assigned:

Adequate/reported = 2
Inadequate = 1
Unknown/not reported = 0

$The following thresholds for study quality have
been applied:

T An overall study score of 1-4 is rated Poor
T An overall study score of 5-10 is rated Fair

i An overall study score of 11-14 is rated
Good
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Table 14: DeWalt& Hink  (2009)

Citation

DeWalt, D. A., & Hink, A. (2009). Health literacy and child health outcomes: a
systematic review of the literature. Pediatrics, 124 Suppl 3, S265-274.

Level of evidence*

Level Il

Country

USA

Objective

Note: This systematic review is an extension of the systematic review
performed for the AHRQ in 2004 (Berkman et al., 2004) (Table 12). This review
included articles published through September 2008 and focused on studies
that evaluated the role of child or parent literacy and child health outcomes.

To summarise the current evidence of the relationship between literacy and
child health outcomes, review interventions designed to mitigate the effects of
low literacy on child health outcomes, and expose areas of needed research. In
this systematic review, the following key questions were examined: (1) Are
caregiver or child literacy skills related to health outcomes? (2) What
interventions have been studied to improve health outcomes for children who
have low literacy or who have parents with low literacy, or to reduce disparities
in health outcomes associated with low literacy?

Study type/design

From the previous systematic review 11 papers were identified that addressed
health outcomes, two of which also evaluated interventions. The updated search
identified 13 articles: 11 articles addressed key question (1), and three articles
addressed key question (2).

Search strategy

Databases searched: Medline and the Cumulative Index to Nursing and Allied
Health Literature (CINAHL) for articles published from 1980 through 2008 and
includedst udi es that reported original d
outcome, and assessed the relationship between literacy and health outcomes.
For the updated search, thefoll owi ng key words were g
AWRAT, 0o AREALM, 0 ATOFHLA, 0 fAnumeracy
Afwi de range achievement, 0 Arapid est
healtho in the titl es an dwasesgdamedhyusing
PubMed and the Cumulative Index to Nursing and Allied Health (CINAHL),
because those databases identified 98% of the articles for the previous
systematic review (DeWalt et al 2004).

Type of included
studies

Not clearly specified, but the inclusion criteria for intervention was stated as the
study has to use a controlled or uncontrolled experimental design.

Types of participants

To be included, studies had to (1) be conducted in a developed country (defined
as the United States, Canada, Western Europe, Japan, Australia, or New
Zealand), (2) be published from 1980 to 2008, (3) be written in English, (4) study
>10 subjects who are children or parents with low literacy skills.

Type of intervention

Not particularly specified, but the authors stated that this is a review of
interventions designed to improve child health outcomes for children or parents
with low literacy skills.

Outcomes

Studies included should measure literacy directly among participants, and
measure a child health outcome or caregiver behaviour directly related to child
health, also measure the effect of an intervention on at least one health
outcome. We defined eligible health outcomes to be:

health knowledge, assessed by an objective scale,
health behaviours,

biochemical or biometric health outcomes with recognised relationships to
illnesses or health conditions,

measures of disease incidence, prevalence, morbidity, and mortality,
self-reported general health status,

utilization of health services, and

cost of care.

Data analyses &
statistics

No statistical analysis was conducted. The review presented data from the
individual studies in the tables with detailed outcome descriptions as well as
supplementary descriptive narration in the text. No statistical analysis was
presented in the paper.

Description of
included studies
(Author/year/;
country; study

Most studies were cross-sectional design, and many did not control for
important covariates in the analysis. The following five studies were reviewed:
Campbell et al (2004). USA; RCT; REALM/P. Modified print, video, and
computer/ consent information for a high- and low-risk paediatric study
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design; literacy
measure/level
measurement; type
of intervention
(D/description of
intervention/control;
outcome description
results (O); quality)

compared with original print materials; (O) recall of consent information
positively correlated with literacy (p< .001), modified print materials equivalent or
superior to original print, video, and computer materials for parents with LL;
Quality= G.

Davis et al (1996). USA; NRCT; REALM/P; Brochure/ polio vaccine information
pamphlet written at 6th-grade level compared to standard pamphlet (10th-grade
level); (O) LL intervention pamphlet elicited better comprehension than the
standard pamphl et (p<0. 00 O0ilg)ade reading levelp
Quality= G.

Davis et al (1998). USA; NRCT; REALM/P; Brochure/ locally polio vaccine
pamphlet written at 9th-grade reading level compared with an improved CDC
pamphlet, also written at <9th-grade level; (O) Readers of intervention pamphlet
had higher comprehension than readers of the CDC pamphlet (p<0.01),
comprehension improved with inter-graa
reading level (p<0.001) but not those below; the intervention was easier to read
overall; Quality= G.

Robinson et al (2008). USA; UCT; Gilmore Oral Reading Test/C; Classes and
camp/Asthmatic children attended 2-hr literacy and asthma education classes
on Saturdays for 6 mo and a 5 day camp; (O) ED asthma-related visits dropped
from 63% 6 mo before study to 33% 6 mo after study, improved self efficacy
decreased ED visits (OR:027; p<0.001) and hospitalisations (OR: 0.33;
p<0.001); improved reading level not directly associated with hospitalisation;
Quality=F.

Yin et al (2008). USA; RCT; TOFHLA/P; Pictogram-based instructions and
counselling/parents of children taking daily and as-needed liquid medications
were randomly assigned to receive pictogram-based medications instruction
sheets with teach-back counselling or usual care; (O) intervention caregivers
significantly less likely to make errors in dosing frequency (p= .0007 daily), less
likely to report incorrect medication preparation ( p = .04 daily; p = .0006 as
needed), and more likely to report using a standard dosing instrument (p = .008
daily; p = .002 as needed); Quality= G.

Review quality See
bel ow {fGor
quality criteria
questionsA

A (2) Adequate/Reported: The aim was well defined and that relevant to the
topic was identified as limited to interventions designed to mitigate the effects of
low literacy on child health outcomes.

B (2) Adequate/Reported: Search strategy used was adequate and clearly
defined and described.

C (2) Adequate/Reported: Inclusion criteria clear, appropriate and applied in an
unbiased way.

D (2) Adequate/Reported: The authors reported that they used a previous
developed quality assessment tool, but the scoring used was not validated
(used a modified version of the Delphi List to assess the quality of the studies
included). The deletion of 2 criteria relating to blinding of patients and
professionals as these are rarely possible in the types of intervention reviewed
here was replaced by two criteria from the CONSORT statement (inclusion of an
a priori sample size calculation and of a participant flow diagram). Graded each
study according to the adequacy of study population, comparability of subjects
across comparison groups, validity and reliability of the literacy measurement,
maintenance of comparable groups, appropriateness of the outcome
measurement, appropriateness of statistical analysis, and adequacy of control
of confounding.

E (2) Adequate/Reported: The characteristics and results of the individual
studies were appropriately summarised, presented in tables as well as a
supplementary data in the text. Results on the effectiveness of interventions
were summarised by class of health outcome for both primary and secondary
outcomes in tables as well as detailed in the text. Results on the effectiveness
for limited literary subgroups were also summarised and reported.

F (0): Not reported: Although the authors mentioned that the studies were
mainly cross-sectional design, there was no clear statement on statistical
analysis of the studies or on pooling of data from the studies.

G (0) Not reported.

y A T OT2pbints; Fair.
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Results (relevant to
scope of current
review)

Key Question (2): What interventions have been studied to improve health
outcomes for children who have low literacy or who have parents with low
literacy, or to reduce disparities in health outcomes associated with low literacy?
The up-dated search identified five studies that measured literacy in the child or
the parent and studied the effect of an intervention on health outcomes:
Campbell et al. (2004), Davis et al. (1996; 1998), Robinson et al. (2008), and
Yin et al. (2008). The intervention for four studies was targeted for the parents,
and all four studies were in the context of children younger than five years. All
four of those studies were controlled clinical trials (Campbell et al., 2004; Davis
et al., 1996; Davis et al., 1998; and Yin et al., 2008); and three stratified their
results according to literacy level (Campbell et al., 2004; Davis et al., 1996;
Davis et al., 1998). One uncontrolled study targeted the intervention for the
children (aged 6 to 14 years) themselves (Robinson et al. 2008).

Results from four studies on Interventions to Improve Health-Related
Knowledge:

Two studies by Davis et al. (1996; 1998) demonstrated that well-designed
written materials can improve comprehension across the continuum of reading
ability, but the disparity in comprehension between good and poor readers
remained about the same.

Campbell et al. (2004) found that enhanced written materials were as effective
as the video and computer-based materials in all participating parents in
understanding informed consent. In the subgroup of parents who read below the
9th-grade level, the enhanced written materials were generally superior to
original consent form, computer-based presentation, and video.

Yin et al. (2008) found that parents who used a pictogram-based medication-
instruction sheet combined with brief counselling and teach back sessions had
more knowledge about the medication and dose frequency compared with those
in a usual-care control group. Yin et al. (2008), also measured parent-reported
medication dosing and observed parents preparing a medication dose. Parents
in the intervention group were more likely to use the correct dose. They also
found that the parents in the intervention group had greater self-reported
adherence to the prescribed medication regimen.

Robinson et al. (2008) measured hospitalisation and emergency visits in the 6
months before the start of the intervention and over the first 6 months of the
intervention in a before/after study. They found that children with asthma who
were enrolled in a reading-skills and asthma-education programme visited the
emergency less than before enrolling in the programme (63% before vs 37%
after). Similarly, 37% had been hospitalised preceding the intervention, and only
22% had been hospitalised during the intervention. Using multivariate modelling,
they found that children whose reading improved the most were least likely to
have repeated emergency visits.

Two studies compared satisfaction levels in the intervention and control groups,
one in patients (Rothman et al., 2004; 2005) and one in physicians (Seligman et
al., 2005). In Rothman and colleagues' studies (2004; 2005) of diabetes
management the intervention group patients were slightly more satisfied on a
validated scale (possible range 101 36), difference in mean change 3, 95%
confidence interval 1i 6). This is a small but statistically significant improvement
in patient satisfaction. In Seligman and colleagues' trial (2005) of physician
notification of patientsd | framingirete | i
appropriate management for such patients), the intervention group physicians
were significantly less satisfied with the consultation than those in the control
group (82% vs 96%, adjusted odds ratio 0.2, 95% confidence interval 0.17 0.5, p
< 0.001).

Health knowledge is an appropriate intermediate outcome to study, indicating
successful delivery of an intervention. Improvements in knowledge alone are a
weak premise for implementing an intervention; however, only one study had
knowledge improvement as its sole beneficial outcome.
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Aut hor sod Researchers should seize on the emerging recognition of the importance of
conclusions literacy for child health outcomes. Researchers need to expand their
understanding of the relative roles of caregiver and child literacy. Studies to
identify the key health literacy skills needed by children as they transition to self-
management can lead to better curricula for clinician training and primary and
secondary schools. We need a better understanding of the relationship between
knowledge and behaviours so that our interventions can affect behaviours that
are most closely associated with positive health outcomes. Finally, interventions
should improve outcomes for all patients but also narrow the gap in outcomes
between people with low and higher literacy.

Reviewer's notes Although the average quality of the studies was fair to good, the number of
studies as well as their non-experimental designs question the strong
relationship identified between literacy and the measured outcome, particularly
knowledge. It is difficult to draw conclusions and difficult to know whether
important other factors explain the relationship between literacy and the
outcome.

Relevance to study This study indicates that low parental literacy is related to worse health
question outcomes; particularly for young children. This review has important implications
for researchers and practitioners who are interested in child health.

* As per NHMRC Interim Levels of Evidence YFor each individual answer, the following scores
(NHMRC 2005) for Evaluating Intervention Studies  were assigned:

Ahe quality of systematic reviews was assessed Adequate/reported = 2

using the following questions: Inadequate = 1

(A) Was a clinical question clearly defined? Unknown/not reported = 0

(B) Was an adequate search strategy used?

(C) Were the inclusion criteria appropriate and $The following thresholds for study quality have
applied in an unbiased way? been applied:

(D) Was a quality assessment of included studies

undertaken? i An overall study score of 1-4 is rated Poor
(E) Were the characteristics and results of the i An overall study score of 5-10 is rated Fair

individual studies appropriately summarised?
(F) Were the methods for pooling the data
appropriate?

(G) Were sources of heterogeneity explored?

T An overall study score of 11-14 is rated Good

Abbreviations: AHRQ = Agency for Healthcare Research and Quality; RCT = randomised controlled trial; NRCT = non-
randomised, controlled trial, UCT = uncontrolled trial; REALM = Rapid Estimate of Adult Literacy in Medicine; TOFHLA
= Test of Functional Health Literacy in Adults = parent; C = child; CDC = Centres for Disease Control and Prevention;
LL = lower literacy; HL = higher literacy; OR = odds ratio; ED = emergency department; G = good; F = fair.




124

Table 15:

Schaefer

(2008)

Citation

Schaefer, C. (2008). Integrated Review of Health Literacy Interventions.
Orthopaedic Nursing; 27, 5, 302-317.

Level of evidence* Level Il
Country USA
Objective This integrated review addressed the following questions:

1. What testing of health literacy interventions has been done?

2. What low health literacy interventions are most frequently tested?

3. What low health literacy interventions were found in research to be most
effective in assisting the person with low health literacy?

4. What low health literacy interventions do not show significance in assessing
the person with low health literacy?

Study type/design

This is an integrative systematic review that reviewed sixteen research articles
that used an experimental design to examine the effectiveness of interventions
strategies related to health literacy.

Search strategy

Databases searched: Medline and the Cumulative Index to Nursing and Allied
Health Literature (CINAHL) for articles published from 1993 through 2006.
Terms and key words used "health literacy" and "interventions, "research",
experimental.

Type of included
studies

Inclusion criteria: studies should be written in English, used research
methodology, used a control group and an experimental group, included
subjects aged 12 or older, published between 1993 and 2006, used an
established health literacy instrument, reported subject characteristics, and
described health literacy intervention.

Types of participants

Adults (18 and over) with low literacy skills (measured with an established
health literacy instrument).

Type of intervention

All intervention strategies related to health literacy including: low literacy written
patient education materials, one-to-one patient education, provider level literacy
skills/strategies workshops, computer multi-media applications, an interactive
CD-ROM.

Outcomes

Health knowledge/comprehension, adherence to medical regimes,
effectiveness/ quality of provider-patient communication, biochemical outcomes,
and measures of health services utilisation.

Data analyses &
statistics

Narrative synthesis including tables of study characteristics, research designs,
interventions used results and recommendations.

Description of
included studies

(Authorttitle)

Davis, Holcombe et al. (1998). Informed consent for clinical trials: A
comparative study of standard versus simplified forms.

Davis, Berkel et al. (1998). Intervention to increase mammography utilisation in
a public hospital.

DeWalt et al. (2006). A heart failure self-management program for patients of all
literacy levels: A randomised, controlled trial.

Ferreira et al. (2005). Health care provider-directed intervention to increase
colorectal cancer screening among veterans: Results of a randomised
controlled trial.

Gerber et al. (2005). Implementation and evaluation of a low-literacy diabetes
education computer multimedia application.

Hartman et al. (1997). Results of a community-based low-literacy nutrition
education program.

Hayes (1998). Randomised trial of geragogy-based medication instruction in the
emergency department.

Holzemer et al. (2006). Testing a nurse-tailored HIV medication adherence
intervention.

Howard-Pitney et al. (1997). The Stanford Nutrition Action Program: A dietary
fat intervention for low-literacy adults.

Jacobson et al. (1999). Use of a low-literacy patient education tool to enhance
pneumococcal vaccination rates. A randomised controlled trial.

Kalichman et al. (2005). Nurse-delivered antiretroviral treatment adherence
intervention for people with low literacy skills and living with HIV/AIDS.

Kim et al. (2001). Health literacy and shared decision making for prostate
cancer patients with low socioeconomic status.
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Kim et al. (2004). Association of health literacy with self-management
behaviour in patients with diabetes.

Rothman et al. (2004). Influence of patient literacy on the effectiveness of a
primary care-based diabetes disease management program.

Seligman et al. (2005). Physician notification of their diabetes patients' limited
health literacy. A randomised, controlled trial.

Van Servellen et al. (2003). Program to enhance health literacy and treatment
adherence in low-income HIV-infected Latino men and women.

Review quality See
bel ow {Gar
quality criteria
guestions

i

A

Good if stated clearly the method of study quality assessment.

(A) Was a clinical question clearly defined?

Yes. Four questions were clearly defined (only one was applicable to this
report).

(B) Was an adequate search strategy used?

Yes. Extensive search of numerous databases with broad search terms.
(C) Were the inclusion criteria appropriate and applied in an unbiased way?
Yes. Appropriate inclusion and exclusion criteria was applied.

(D) Was a quality assessment of included studies undertaken?

Not stated clearly in the review.

(E) Were the characteristics and results of the individual studies appropriately
summarised?

Yes. Detailed data extraction tables were included.

(F) Were the methods for pooling the data appropriate?

Adequate. Data was not pooled due to the difference in study design.
(G) Were sources of heterogeneity explored?

Not stated clearly but results from the studies was narratively discussed.

Results (relevant to
scope of current
review)

The studies included in this review examined the patient's ability to understand
information regarding self-care and adherence to medical regimen.

In this review there was consensus that printed educational materials need to be
written at a low reading level and in 'plain’ English. However, Of the studies that
examined the patient's ability to understand information regarding self-care and
adherence to medical regimes, only three showed improvement in 'hard’
outcome measures (i.e., outcomes other than knowledge alone). One
randomised trial of a provider-level intervention employed quality improvement
workshops to improve communication with clients with low literacy, with a
resultant increase in colorectal screening rates. Another randomised trial used
low-literacy specific one-on-one educational sessions to address barriers to
diabetes care, and demonstrated a greater improvement in mean HbAlc in the
treatment group. One small non-randomised trial evaluated low-literacy specific
HIV education using one-on-one education sessions over three months, with a
resultant increase in adherence to medication in the intervention group.

No interventional study in this review focused on the long-term effects of low
health literacy interventions. Most studies provided information regarding short-
term health outcomes only. Extensions of these studies are needed to assess
the long term benefits and provide a foundation for further understanding.

Aut hor so
conclusions

Further research is needed to determine the effectiveness of low health literacy
strategies to determine what the best practices are and how they can most
effectively be adapted to assist the widest range of patients. Identifying best
practices that are evidence based will guide development of curricular changes
or continued education programs that provide training in this area for healthcare
professionals. A public health policy regarding health literacy needs to be
established. This policy is needed to secure further funding for long-term
research and dissemination of the information. No interventional study in this
review focused on the long term effects of low health literacy interventions. Most
studies have provided information regarding short-term health outcomes and
self-care behaviours. Extensions of these studies are needed to assess the long
term benefits and provide a foundation for further understanding.

Health care professionals have an ethical responsibility to provide education at
a level that their patients can understand. This can be done only with an
understanding of the patient's health literacy level.
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Reviewer's notes

This review provide detailed information and is well conducted despite the lack
of information on the quality assessment. Further details are to be obtained from
the authors.

Relevance to study
guestion

The studies included in this review examined the patient's ability to understand
information regarding self-care and adherence to medical regimen. In this
review there was consensus that the written material need to be written at a
lower reading level and in @lain6English.

*As per NHMRC Interim Levels of Evidence Y For each individual answer, the following scores
(NHMRC 2005) for Evaluating Intervention Studies  were assigned:

Adequate/reported = 2

*The quality of systematic reviews was assessed Inadequate = 1

using the following questions: Unknown/not reported = 0

(A) Was a clinical question clearly defined?

(B) Was an adequate search strategy used? $The following thresholds for study quality have
(C) Were the inclusion criteria appropriate and been applied:

applied in an unbiased way? i An overall study score of 1-4 is rated Poor
(D) Was a quality assessment of included studies 7 An overall study score of 5-10 is rated Fair
undertaken?

7 An overall study score of 11-14 is rated Good

(E) Were the characteristics and results of the
individual studies appropriately summarised?

(F) Were the methods for pooling the data

appropriate?

(G) Were sources of heterogeneity explored?
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Primary Studies (alphabetical)

Table 16:

Austin et al (1995)

Citation

Austin, P. E., Matlack li, R., Dunn, K. A, Kesler, C., & Brown, C. K. (1995).
Discharge instructions: do illustrations help our patients understand them?
Annals of Emergency Medicine, 25(3), 317-320.

Level of evidence *

Country

USA

Research
guestion/aims

To determine whether the addition of illustrations would increase patient
understanding of discharge instructions and improves patient comprehension.

Study type/design

RCT

Participant group

A convenience sample of English-speaking patients diagnosed with lacerations
from the ED (n=101). Literacy level and measurement was not specified
however 58% of intervention group and 33% of control group had high school or
less, and 81% of intervention group and 69% of control group had more than
high school.

Intervention

Discharge instructions with illustrations for patients with lacerations.

Comparator

Discharge instructions without illustrations for patients with lacerations.

Outcome definitions

Patient's comprehension of the discharge instructions tested by questionnaire
(with a series of 5 questions designed to test comprehension).

Data analyses &
statistics

Analyses: Demographic variables are race, education (high school or less, or
more than high school), and sex. P-values used as test of significance for
differences between the two groups. Analyses were presented in the form of
percent of patients with and without illustration on discharge instructions by
demographic variables.

Sample size calculation: Not stated

*Study quality
(See below for A-G
quality criteria
guestions)

(A) Was the assignment to the treatment groups really random?
Inadequate (1)

On randomly selected days between 17 June, 1993 and 31 July, 1993, patients
with lacerations were prospectively assigned to receive instructions with or
without illustrations.

(B) Was the treatment allocation concealed?
Not reported (0)

(C) Were the groups similar at baseline in terms of prognostic factors?
Adequate/reported (2)

There were no statistically significant differences in the distributions of age,
race, sex, or education between patients with and without illustrations.

(D) Were the eligibility criteria specified?

Adequate/reported (2)

Included English-speaking patients with lacerations who were willing to give
informed consent and excluded non-English speaking patients and those who
were seen on a day on which an investigator was not in the ED and could not
be reached by telephone.

(E) Were the point estimates and measure of variability presented for the
primary outcome measure?
Adequate/reported (2)

Baseline percentages of patients in the two groups for the demographic variable
(education) were presented with p values as test of significance.

(F) Did the analysis include an intention-to-treat analysis?
Unknown/Not reported (0)

(G) Were withdrawals and dropouts completely described?
Inadequate (1)

TOTAL: 8 points; Fair.
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Results (within
scope of this review)

Head-to-head comparison between patients with high school or less education
level vs patients with more than high school education level was presented in
the form of percent of patients between the two groups. Overall, patients who
received discharge instructions with illustrations were 1.5 times more likely to
score at or above the median than patients who received instructions without
illustrations. The illustrations made a bigger difference in patients who had no
more than a high school education.

Authors'
conclusions

The addition of illustrations to discharge instructions for patients who have
sustained lacerations to discharge instructions for patients who have sustained
lacerations improves patient comprehension. There is a larger effect among
patients who are non-white, female, or have no more than a high school
education.

Reviewer's notes

A fairly conducted study. Sample size was small, limiting the power to show
differences in all variables; method of conducting the interviews may have
implied the potential for bias as some of the interviews were conducted in the
ED and some by telephone. Study participants were exclusively English
speakers and were attending the ED so generalisability to other settings or non-
English speaking patients is limited.

Relevance to study
guestion

Provides Level Il evidence for an intervention designed to mitigate the effects of
low literacy.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?
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Table 17:

Bryant

Citation

Bryant, M. D., E. D. Schoenberg, et al. (2009). "Multimedia version of a
standard medical questionnaire improves patient understanding across all
literacy levels." Journal of Urology 182(3): 1120-1125.

Level of evidence *

Country

USA

Research
guestion/aims

The purpose of this study was to examine the effectiveness of a multimedia
version of the American Urological Association Symptom Score questionnaire
and examine the impact on patient understanding of the questionnaire content

Study type/design

RCT

Participant group

Urban hospital based, underprivileged, and mostly indigent
Mean educational level of 9 years

Elementary school reading level

51% black

Intervention

AUA computer version (multimedia based computerized version of a symptom
questionnaire)

Comparator

Traditional non-multimedia version of AUA-SS questionnaire
Self-administered.

Components i lower urinary tract infection symptoms frequency, intermittency,
urgency, weak stream, nocturia, straining.

Seven questions, mark 0-5 for each question.

Sum scores.

Outcome definitions

Patient understanding of AUA-SS.
Disagreement between self administered and evaluated scores.
Grades (All (7), most (6-4), some (3-1), none (0)).

Data analyses &
statistics

Multivariate analysis

*Study quality
(See below for A-G
quality criteria
questions)

Checklist item Response
Was assignment really random? Yes

If (1) not an issue, were the groups comparable? Yes/no
Was treatment allocation concealed? No

If (3) not relevant, did they take steps to reduce bias? Yes/no
Were eligibility criteria specified for participants? Yes

Point estimates (95% ClI or equivalent) presented? Yes

Did it include intention to treat analysis? /no/
Withdrawals and dropouts clearly accounted for? /no

Results (within
scope of this review)

232 pts

110 Multimedia (all completed)

122 Control (112 completed)

Treated as per protocol (not as ITT)
Comparable across multimedia and written

Low literacy patients, described as those with REALM scores of 61 or less, had

51% reduction in error decrease.

Variable Multimedia grp control grp  p-value
Error rate 1.97 3.48 <0.001
Fully understood  34% 53%
FU (Il 48% 24%.

Authors'
conclusions

In summary, compared to the standard text based AUA-SS version, participants
who used the multimedia version of AUA-SS demonstrated higher level of
understanding and comprehension of their symptoms. This was higher in the

lower literacy group.
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Reviewer's notes

This study was an RCT, but the quality of the study was not very high, as
randomization scheme was not fully explained, the drop outs in the control arm
was not accounted for, and only point estimates with p-values presented. Even
with these limitations, it was clear from the results of this study that those who
were assigned to the treatment arm (i.e., those who were assigned multimedia
instruction format of AUA SS) were found to demonstrate higher level of
comprehension and fewer errors compared to those who were assigned the
standard text based version of the AUA SS questionnaire. Further, this
discrepancy of the results was higher for those in the low literacy level band.

Relevance to study
guestion

Provides Level Il evidence for an intervention designed to mitigate the effects of
low literacy.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?
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Table 18:

Calabro et al. (1996)

Citation

Calabro, K., W. C. Taylor, et al. (1996). "Pregnancy, alcohol use and the
effectiveness of written health education materials." Patient Education and
Counseling 29(3): 301-309.

Level of evidence *

Country

USA

Research
guestion/aims

To determine whether health education materials were more effective when
written at a lower rather than a higher reading level.

Study type/design

RCT, parallel group pre-post intervention.

Participant group

Women (n = 252) who visited public health maternity clinics and who selected
either English or Spanish-language. Literacy level was not specified ; however,
less than 1% English speaking and 8% Spanish speaking women who were
severely functionally illiterate (these extreme functionally illiterate data were not
used because they needed assistance to complete the study). Within the
sample, 66% had completed grade 11 or above for English speakers, 7% left
school before 9th grade, and 52% of Spanish speakers left school before 9th
grade.

Intervention

Health education materials written at lower reading level for changing self
reported use of alcohol, and knowledge, attitude and behavioural intention to
use alcohol.

Comparator

Health education materials written at 10th-grade reading levels and taken from
standard government health department materials available in public domain.

Outcome definitions

Knowledge content of the materials presented to the mothers. Self reported
alcohol consumption. Behavioural intention. Multiple choice questions were
used with a total of 26 questions on each test.

Data analyses &
statistics

Analyses: Adjusted for age, ethnicity, marital status, occupation, income, living
arrangement, trimester, parity, other variables about alcohol use. Two tailed t-
test. Analyses were presented at the level of aggregate mean of responses for
63 respondents to each of the questions on a Likert scale (11 5).

Sample size calculation: Not stated

*Study quality
(See below for A-G
quality criteria
guestions)

A. Adequate/Reported: Randomised.

B. Adequate/Reported: Not possible.

C. Adequate/Reported: Yes.

D. Adequate/Reported: Yes.

E. Adequate/Reported: Yes.

F. Adequate: Not necessary.

G. Adequate: None.

Results (within
scope of this review)

Head-to-head comparison between 3rd grade vs 10th grade materials was not
possible. However, for the English speaking participants, material written on
lower reading level was more effective in teaching women that alcohol use is
not safe during pregnancy. Among the Spanish speaking participants, for the
third grade reading level readers, 2 out of 9 statements made significant
differences while for 10th grade reading level readers, 1 out of 9 statements
made any significant difference. Hence the results are equivocal for the Spanish
speaking mothers.

Authors'
conclusions

There is some evidence that materials prepared at the 37° grade reading level
as opposed to the 10" grade reading level can positively impact attitude
towards alcohol use in pregnancy among English-speaking pregnant women;
however, the effects are less pronounced among the Spanish speaking
population. Providers should not rely on written materials to communicate
important messages when working with pregnant women.

Reviewer's notes

A well conducted study.

Relevance to study
guestion

Provides Level Il evidence for an intervention designed to mitigate the effects of
low literacy.
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* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?
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Table 19:

Carcaise

-Edinboro etal . (2008 )

Citation

Carcaise-Edinboro, P., McClish, D., Kracen, A. C., Bowen, D., & Fries, E.
(2008). Fruit and vegetable dietary behavior in response to a low-intensity
dietary intervention: The rural physician cancer prevention project. Journal of
Rural Health, 24(3), 299-305.

Level of evidence *

Country

USA

Research
question/aims

To examine the effects of a theoretically guided, low-intensity, physician-
endorsed dietary education intervention designed to improve dietary behaviour
in individuals from a rural and high minority population.

Study type/design

RCT (2-arm control and intervention trial)

Participant group

Prospective patients (n=754) aged between 18-72 years from one of three
physician practices in rural Virginia. Literacy level and measurement was not
specified; however, 49% of participants had less than or equal to a high school
education, while 24% had a college degree.

Intervention

Tailored feedback and self-help dietary intervention consisting of personalised
dietary feedback and theory-based, low-literacy nutrition information in the form
of 4 self-help booklets (focused on behaviours and skills that lead to healthy
eating). Intervention materials were developed at a 6" grade literacy level.
Intervention was administered by mail and telephone.

Comparator

No intervention. Control group were followed up concurrently.

Outcome definitions

Fruit and vegetable intake behaviour, knowledge, intentions, and self-efficacy at
1, 6, and 12 months.

Data analyses &
statistics

Analyses: Based on intent-to-treat using SAS. Comparisons of demographic
data for participants who provided data for at least one follow-up time point and
those who did not, by chi-square (categorical variables), t- test (continuous
variables) and Wilcoxon rank sum test (ordinal variables) were conducted.
Baseline differences between the two groups were also examined. Mixed-model
analysis of variance used to determine the effect of intervention on dependent
variables of fruit and vegetable intake behaviour, intentions, self-efficacy, and
knowledge.

Analyses adjusted for age (<43 yrs, 43-55 yrs, and 56+ yrs), race, gender, or
education (did not complete high school, completed high school only, at least
some college) as moderators of intervention effect, using p value of 0.10 or
smaller to indicate significant moderator. For all other analyses, significance
level of .05 was used.

Analyses were restricted to participants who provided at least one follow-up
interview (n=623).

Sample size calculation: Not stated

*Study quality
(See below for A-G
quality criteria
qguestions)

(A) Was the assignment to the treatment groups really random?

Inadequate (1)

Method of randomisation was not stated. These two statements on
randomisation are: "People completed the baseline interview and were
subsequently randomised" and "Following randomisation, the intervention was
delivered to the treatment group".

(B) Was the treatment allocation concealed? Not reported (0)

(C) Were the groups similar at baseline in terms of prognostic factors?
Adequate/reported (2)

Participants who did not complete any follow-up were more likely to be slightly
younger and in the intervention group. There were no significant differences
between intervention and control conditions on demographics or baseline
values of outcome variables between intervention and control conditions (data
not shown).

(D) Were the eligibility criteria specified?
Adequate/reported (2)

Included persons if they were aged between 18 and 72 years of age, and
patients of one of three physician practices, and resided within one of two rural
counties.
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(E) Were the point estimates and measure of variability presented for the
primary outcome measure?

Adequate/reported (2)

Means and standard deviations of outcome measures at baseline, and 1, 6, and
12 months after randomisation were displayed (including Education as a
moderator of the FFB subscale).

(F) Did the analysis include an intention-to-treat analysis?
Adequate/reported (2)

(G) Were withdrawals and dropouts completely described?

Reported (2)

Information on differences between those who did not complete any follow-up
and those who completed at least one follow up were provided.

TOTAL: 11 points; Good

Results (within
scope of this review)

Education was a moderator of the FFB fruit and vegetable subscale (p=.01).
While the intervention significantly improved fruit and vegetable behaviour (FFB
score) at 1 and 6 months for all 3-education subgroups, there was a tendency
for subjects who had not completed high school to have larger treatment effects
than those with more education. Improved fruit and vegetable behaviour was
sustained at 12 months for those with less than a high school education (p=.01).
Authors commented that the sustained changes in the less-educated group may
reflect an appropriate low-literacy effort in the development of the intervention
nutrition materials that targeted educational, cultural, and socio-economic
indicators of the community. The changes may also indicate those with less
education may be more amenable to change than those with more education.

Authors'
conclusions

This RCT of a low-intensity physician-endorsed dietary intervention
demonstrates that dietary change can be initiated in a hard-to-reach rural, high-
minority population; however, moderating effects of age and education
necessitate consideration in the interpretation of these results. Education
moderated the intervention effect for dietary behaviour as assessed by the FFB.
For the rural population, this intervention was successful in initiating fruit and
vegetable dietary changes at 1 and 6 months post-intervention and increasing
intentions to change in African-Americans. The relationship of the moderating
effects of age, race, sex and education need to be further explored in relation to
dietary intervention and dietary behaviour change for the rural population.

Reviewer's notes

A well conducted study.

Relevance to study
qguestion

Provides Level Il evidence for an intervention designed to mitigate the effects of
low literacy.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?
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Table 20:

Coyne et al. (2003)

Citation

Coyne, C. A., Xu, R., Raich, P., Plomer, K., Dignan, M., Wenzel, L. B., et al.
(2003). Randomized, controlled trial of an easy-to-read informed consent
statement for clinical trial participation: a study of the Eastern Cooperative
Oncology Group. Journal of clinical oncology : official journal of the American
Society of Clinical Oncology, 21(5), 836-842.

Level of evidence *

Country

USA

Research
question/aims

To evaluate the effect of an easy-to-read informed consent statement with
participants in a cancer treatment trial.

Two primary hypotheses of the study were that use of an easy-to-read consent
statement, when compared with a standard consent statement, would result in
(1) higher patient comprehension of the clinical treatment protocol, and (2) lower
patient anxiety. Two secondary hypotheses tested were that use of an easy-to-
read consent statement, when compared with a standard consent, will result in
(1) a higher level of patient satisfaction, and (2) higher patient accrual to the
parent treatment studies.

Study type/design

RCT (44 institutions)

Participant group

Forty-Four institutions were randomised (ECOG, NCCTG, CALGB) to either
standard consent statement (24-institutuion with 137 patients consent to study)
or easy-to-read consent statement (20 institutions including 89 patients consent
to study). Literacy was assessed using REALM.

Intervention

Easy-to-read versions of the standard consent statements (see comparator
below). Revisions included alterations in text style, page layout, font size and
vocabulary. Contents were not altered but readability was reduced to the 7th to
8th-grade level.

Comparator

Standard consent statements from the three parent treatment studies were used
by the control institutions. Original consent statement for the advanced lung
cancer protocol was four pages in length and had a reading level at nearly the
14th-grade. Consent statements for the two adjuvant (using pharmacological or
immunological agents) breast cancer protocols were 7 to 8 pages in length and
had reading levels between the 12th and 13th grade.

Outcome definitions

Comprehension, patient consent anxiety, decisional conflict, state anxiety,
patient satisfaction, decision to participate, and actual accrual

Data analyses &
statistics

Analyses: Based on random effects models, with the randomisation unit as the
random effect. This included the comparisons of the study end points and the
patient characteristics between the intervention and control arms, as well as the
association between end points and patient characteristics. Analyses tested
significance of associations via the generalised estimating equation (GEE)
approach in which the random effects and the GEE modelling gave concordant
results. Estimates reported are restricted maximum likelihood estimates from
random effects models for continuous outcomes and GEE estimates from binary
outcomes, both obtained using PLUS (Insightful Corp, Seattle, WA). For
continuous outcomes, normal distributions were assumed.

Sample size calculation: The study had 80% power to detect a difference of
0.6 SD in the comprehension and anxiety scores between the two arms
(significance level 0.05 two-sided).

*Study quality
(See below for A-G
quality criteria
guestions)

(A) Was the assignment to the treatment groups really random?

Adequate (2)

ECOG, NCCTG, and CALGB were randomly assigned to either intervention or
control. The unit of randomisation was the IRB (to eliminate potential
contamination and confusion from using two different consent statements at a
single institution), with the exception of CALGB main institutions and their
affiliated institutions which were assigned together, regardless of shared IRBs.

(B) Was the treatment allocation concealed? It was not clearly indicated;
however, as the randomisation was central (depending on prior institutional
randomisation) probably the treatment allocation was concealed. (1)
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(C) Were the groups similar at baseline in terms of prognostic factors?
Adequate/reported (2)

There were no significant differences in demographic characteristics of patients
between the two study arms; majority of patients had at least some college
education.

(D) Were the eligibility criteria specified?
Adequate/reported (2)

Patients being recruited by participating institutions to one of the parent
treatment studies were eligible to participate in the consent study.

(E) Were the point estimates and measure of variability presented for the
primary outcome measure?

Adequate/reported (2)

Percentage of patients and their characteristics by study arms were presented
including the literacy level (REALM). Mean scores and proportions and
differences of outcome measures of the two study arms were also displayed.

(F) Did the analysis include an intention-to-treat analysis?
Not reported (0)

(G) Were withdrawals and dropouts completely described?
Reported (2)
Information on the 19 patients who did not complete the interview was provided.

TOTAL: 11 points; Good

Results (within
scope of this review)

A majority of patients (52%) had at least some college education, with more
than half of these patients having earned college degrees. The distribution of
REALM scores was similar for patients in both groups. The mean of 64 indicates
a literacy level at or above the 9th-grade. Patient characteristics positively
associated with comprehension were REALM score (p=.007), and education
level (p=.008). REALM score (p=.028) was significantly associated with consent
anxiety, whereas it was found to be only weakly associated with state anxiety
score (p=.11).

Use of the easy-to-read consent statement was associated with higher patient
satisfaction compared with use of the standard consent statement (P = .004).

Satisfaction with the easy-to-read consent statement was significantly
associated in a positive direction with comprehension (P < .01).

A significant negative association between satisfaction and state anxiety (P <
.001) .

Authors commented that because patients recruited onto clinical research
studies tend to have higher levels of education than the general population, this
study was not able to include a significant number of individuals with low literacy
levels. This limits the generalisability of this study's results to more highly literate
patients, but not to those who might most benefit from easy-to-read consent
statements.

Authors'
conclusions

This study indicates that easy-to-read informed consent statements are
associated with reduced patient consent anxiety, an increased satisfaction with
the informed consent document, but not with improved patient comprehension.
Additional research is needed to examine factors that will improve patient
comprehension while preserving patients' need for effective coping and decision
making.
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Reviewer's notes A fairly-well conducted study.
Relevance to study Provides Level Il evidence for an intervention designed to mitigate the effects of
question low literacy.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?

Abbreviations: REALM= Rapid Estimate of Adult Literacy in Medicine; ECOG= Eastern Cooperative Oncology Group;
NCCTC= North Centre Cancer Treatment Group; CALGB= Cancer and Leukaemia Group. Notes:
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Table 21:

Davis , Fredrickson et al. (1998)

Citation

Davis, T. C., D. D. Fredrickson, et al. (1998). "A polio immunization pamphlet
with increased appeal and simplified language does not improve
comprehension to an acceptable level." Patient Education and Counseling
33(1): 25-37.

Level of evidence *

Country

USA

Research
question/aims

To compare two polio vaccine pamphlets written on a 6th grade level - the
vaccine information statement prepared by the Centers for Disease Control
and an easy-to-read pamphlet developed by the researchers - for reading
ability, comprehension and preference.

Study type/design

RCT (two group post test only intervention with randomisation and no repeated
measures).

Participant group

Parents at all reading levels and incomes (N = 610). Literacy level was tested
with REALM test. Median reading level using REALM scores was 7"-8"
grade.

Intervention

Description of the vaccination information package: bright yellow colour,
motherandchi | d on cover,
vaccineo title, 8.5 x 5.5 inches, 3
instructional graphics, readability measured using Grammatik 1V and a Fog
index of 6™ and Flesch-Kincaid index of 6™ grade, text written in question and
answer format, graphics used to reinforce, bullets, bolding, underlining,
children depicted are male, female, of various ethnicities.

fi t Taak anildreranees the dolioy

9

Comparator

The vaccine information statement prepared by the Centers for Disease
Control. That is 8.5 * 11 inches, two sided sheet, black white print, two
illustrations, 736 words, paragraph
need to know before you or your chi
software scored readability of Fog Index of 6th grade and Flesh Kincaid of 4th
grade.

s
|

Outcome definitions

Reading ability, comprehension and preference for Polio vaccination Survey
questionnaire used to elicit information (23 questions, 11 attitudes, 12
comprehension).

Data analyses &
statistics

Analyses: No pre-test on the actual survey instrument was done, assumed
that REALM scores reflected their prior knowledge level.
Sample size calculation: not stated.

*Study quality
(See below for A-G
quality criteria
questions)

A. Adequate/Reported: Randomised.

B. Adequate/Reported: Not possible.

C. Adequate/Reported: Yes.

D. Adequate/Reported: Yes.

E. Adequate/Reported: Yes.

F. Adequate: Not necessary.

G. Adequate: None.

Results (within scope
of this review)

Parents preferred the intervention easy-to-read pamphlet (76% vs 21%, p <
0.001). There was no clinically significant difference in the opinions of the
parents as to the information content of the materials in either pamphlet or their
attitudes towards adopting it. Although readers of the intervention easy-to-read
pamphlet achieved significantly higher comprehension (65% vs 60%, p < 0.05)
this difference may not be clinically significant. The information items
presented with instructional graphics were the only items on which differences
in comprehension levels achieved both clinical and statistical significance.

Authors' conclusions

These findings demonstrate that simplifying written immunisation material and
making it more suitable will increase appeal, but such modification may not
raise comprehension to an acceptable level without use of instructional
graphics. Health education materials intended for general parent populations,
which are written on a sixth grade reading level, may not adequately educate
parents or prepare them for a discussion with their physicians.
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Reviewer's notes

Sincethisstudywasc onducted in a research wuni
that being in that environment might
there was no way to control for that effect (response bias).

Relevance to study
guestion

Provides Level Il evidence for an intervention designed to mitigate the effects
of low literacy.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?

Abbreviations: RCT = randomised controlled trial; REALM = Rapid Estimate of Adult Literacy in Medicine.

Notes:
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Table 22:

Dauvis et al

. (2008 )

Citation

Davis, T. C., Wolf, M. S., Bass, P. F., Arnold, C. L., Huang, J., Kennen, E. M., et
al. (2008). Provider and patient intervention to improve weight loss: a pilot study
in a public hospital clinic. Patient Education and Counseling, 72(1), 56-62.

Level of evidence *

NHMRC level IV

Country

USA

Research
guestion/aims

To assess the feasibility of conducting a literacy-appropriate weight loss
intervention targeting providers and patients in a public hospital clinic, and the
efficacy of the intervention to improve physician's weight loss communication.
Also to assess changes in patients' 1) recall of weight loss recommendations, 2)
beliefs about health risks of obesity and benefits of weight loss, and 3)self-
efficacy concerning weight loss.

Study type/design

Pilot before-and-after study

Participant group

Patients from Louisiana State University Health Sciences Centre-Shreveport
Nephrology Clinic (public health clinic) staffed with 6 nephrology fellows, 8
rotating nephrology-attending physicians, and 3 nurses. Patient literacy was
measured during the pre-intervention exit interview using the REALM (a health

word recognition test). Low | itestAcy
grade, and O9 as adequate.
Patients:

64 patient visits observed before and after the intervention, mean age 57 yrs,
52% female, 75% African American, 96% lacked private insurance, 71% lacked
adequate literacy skills with 49% having low literacy skils O6 t h gr ad e,
obese with 15% being morbidly obese (BMI>40). All patients had at least one
chronic condition; 98% had hypertension, 92% renal disease, 37% had

diabetes.

Intervention

Provider intervention:

Two 2-hr workshops for all nephrology fellows and attending physicians using
multiple teaching formats to improve physician knowledge, skills and confidence
in counselling public hospital patients for weight loss.

Patient intervention:

After completing lab work, they receive a 15-min group educational/motivational
session led by a nurse while they were waiting to see their physician. The
educational intervention is based on multi-theoretical model, focused on
patients' beliefs, self-efficacy (confidence) and encouraged healthy weight loss
behaviours. These educational materials and small group session are informal,
patient-centred, positive and supportive as well as literacy and culturally
appropriate.

Comparator

Within-group comparison (no control group).

Outcome definitions

Provider outcomes: Physician communication skills.

Patient outcomes: Changes in patients' recall of weight loss recommendations,
beliefs about health risks of obesity and benefits of weight loss, and self-efficacy
concerning weight loss.

Data analyses &
statistics

Analyses:

Chart review with checklist and patient interview scored quantitatively.
Descriptive statistics (mean, standard deviation, median, and range for
continuous variables and percentage for categorical variables. Student's t-test
used for within groups differences for continuous variables). Chi square or
Fisher's exact test used for categorical data. Baseline patient demographic and
clinical characteristics were collected through chart review.

Sample size calculation: Not applicable.
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*Study quality
(See below for A-G
quality criteria
guestions)

(A) Was the assignment to the treatment groups really random? Not applicable.

(B) Was the treatment allocation concealed? Not applicable.

(C) Were the groups similar at baseline in terms of prognostic factors? Same
group, with baseline information on demographics and clinical characteristics
differences between individuals presented.

(D) Were the eligibility criteria specified? Yes.

(E) Were the point estimates and measure of variability presented for the
primary outcome measure? Yes, pre-test post-test variation with p-value.

(F) Did the analysis include an intention-to-treat analysis? Not applicable.

(G) Were withdrawals and dropouts completely described? Yes.

TOTAL: Not applicable.

Results (within
scope of this review)

Provider: Physician communication skills at baseline visits 71-82% making eye
contact, used facilitation, explaining medical terms and summarizing
instructions. Not significantly improved post-intervention. After the intervention
physicians established better rapport and did not interrupt patients when they
were answering questions (65% vs 95%, p<0.01), more likely to redirect
patients as appropriate (21% vs 96%, p<0.001).

Patients: After receiving physician counselling and small group patient
education, patients more likely to recall the recommendation to lose weigh
received (23% vs 66% p=0.02), more likely to increase physical activity (28% vs
69%, p=0.01), and to see the dietician (44% vs 83%, p=.002). After the
intervention, patients were more likely to report their physician was supportive of
their weight loss (70% vs 81%, p=0.05), more motivated to lose weight (5,8% vs
7.1%, p=0.05), more confident believing they had more control over their weight
(52% vs 79%, p=.01) and indicated had more positive attitude about weight loss
(44% vs 59%, p= 0.04).

Authors'
conclusions

Fatalism permeates both doctors' and patients' beliefs about the efficacy of
weight loss efforts. Interventions targeting providers and patients need to focus
on practical information and small goals. Such interventions also need to
provide a structure for physicians to engage in recommended counselling
activities and for patients to receive education addressing weight loss beliefs,
confidence and behaviour.

Reviewer's notes

Not a randomised controlled trial.

This study is a pilot study within a confined group of population, and a very
small sample size, but it provides some information on patients with low literacy
receiving low literacy and culturally appropriate weight loss education while
waiting for their physician visit which is practical and easy to understand and
may help their motivation and support.

Relevance to study
guestion

Provides Level IV evidence for an intervention designed to enhance the health
system at the care interface.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?
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Table 23: Delp&

Jones (1996)

Citation

Delp, C. and J. Jones (1996). "Communicating information to patients: The use
of cartoon illustrations to improve comprehension of instructions.” Academic
Emergency Medicine 3(3): 264-270.

Level of evidence *

Country

USA

Research
guestion/aims

To evaluate the effect of cartoon illustrations on patient comprehension of, and
compliance with, ED release instructions.

Study type/design

RCT (between groups post intervention only).

Participant group

Patients (n = 234) who presented to the ED of a community teaching hospital
with lacerations necessitating wound repair during a 3-month study period. The
study included patients who had less than high school education (N = 57)
presumed as a low literacy population.

Intervention

Patients (1n = 105, 45%) received wound care instructions with cartoon
illustrations (text the same as the comparison group), with readability at the 7"
grade level.

Comparator

Patients (n = 129, 55%) received wound care instructions without cartoon

Outcome definitions

illustrations.

Patientds recall of , understanding o
instructions. The patients were followed up by telephone and an investigator
asked a series of questions designed to test the patient's recall of,
understanding of, and compliance with wound care instructions.

Data analyses &
statistics

Analyses: Chi-square analysis and unpaired t-tests were used, where
appropriate, to determine significant differences between the two treatment
groups. Data were expressed as mean -+ SD unless otherwise noted.
Sample size calculation: not stated.

*Study quality
(See below for A-G
quality criteria
questions)

A. Adequate/Reported: Yes.

B. Inadequate: Not fully possible (Initially the outcome assessor was blinded
but eventually group allocation would become apparent with the last interview
question).

C. Adequate/Reported: Yes, no significant difference in age, gender, level of
education.

D. Adequate/Reported: Yes

E. Adequate/Reported: Yes, expressed as mean -+ SD

F. Inadequate: Not reported

G. Inadequate: High drop-out (approx. 40%) as researchers unable to contact a
large number of eligible subjects after ED release, generally because of
inaccurate information given during ED registration.

Results (within
scope of this review)

The patients given cartoon instructions were more likely to have read the
instructions (98% vs 79%, p < 0.001), were more likely to answer all wound care
questions correctly (46% vs 6%, p < 0.001), and were more compliant with daily
wound care (77% vs 54%, p < 0.01). Subset analysis of those patients who had
less than a high school education (n = 57; cartoon group = 28, text group = 29)
demonstrated even larger differences between the two treatment groups in
terms of comprehension of and compliance with ED release instructions.

Authors'
conclusions

Cartoon illustrations are an effective strategy for conveying information and may
improve patient compliance with ED release instructions.
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Reviewer's notes

Additional research is needed to determine whether illustrated instructions
measurably improve clinical ED patient outcomes.

Relevance to study
guestion

Provides Level Il evidence for an intervention designed to mitigate the effects of
low literacy, specifically ' cartoon illustrations'.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?

Abbreviations: RCT = randomised controlled trial; ED = emergency department, SD = standard deviation.

Notes:
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Table 24:

Dowse et al

. (2005 )

Citation

Dowse, R., & Ehlers, M. (2005). Medicine labels incorporating pictograms: do
they influence understanding and adherence? Patient Education and
Counseling, 58(1), 63-70.

Level of evidence *

Country

South Africa

Research
guestion/aims

To design labels incorporating pictograms for selected medicines, to compare
the understanding of these text + pictogram labels with conventional text-only
labels, and to assess the influence of pictogram labels on adherence to therapy
in patients with limited reading skills.

Study type/design

RCT (outpatient Day Hospital).

Participant group

Eighty-seven participants (eligibility criteria were if they were from the Xhosa
group, had completed between 0 and 10 years of formal schooling, and had
been prescribed one of the three antibiotics which appear in the local Essential
Drugs List based on level of usage which are: amoxicillin (capsules and
suspension), phenoxymethylpenicillin tablets and co-trimoxazole tablets, or
were caregivers who were responsible for the administrations of one of these
antibiotics). Literacy test administered to those participants who had stated they
could read (choice of completing the test in either isiXhosa or English).
Participants were asked to read a short paragraph describing instructions and
precautions for taking a tetracycline antibiotic, after which they were asked 16
comprehension questions. Literacy rating was calculated based on the number
of questions answered correctly.

Intervention

Labels containing instructions in both the written and pictogram form (text +
pictogram labels).

Comparator

Conventional text-only labels.

Outcome definitions

Recall and understanding of instructions (assessed using a series of structured
questions).

Adherence (that is, within 3-5 days of initiation of therapy) (determined by self-
reporting and by "pill count" and a score out of 10 calculated and converted into
percentage).

Data analyses &
statistics

Analyses: Demographic characteristics of the two groups were tested for
significant differences using the Chi squared tests. The effect of literacy on
understanding and adherence was assessed using correlation analysis. Levels
of significance were set at 1%.

Sample size calculation: Not stated

*Study quality
(See below for A-G
quality criteria
guestions)

(A) Was the assignment to the treatment groups really random? Adequate (2)

Method of randomisation was not stated, it was stated that the 87 participants
were randomly allocated to one of the two groups.

(B) Was the treatment allocation concealed? Not reported (0)

(C) Were the groups similar at baseline in terms of prognostic factors?
Adequate/reported (2)

There were no significant differences in demographic characteristics between
the two groups; about 37% of control and 41% of the intervention group
completed 5-7 years of schooling.

(D) Were the eligibility criteria specified? Adequate/reported (2)
Participants were excluded if they had been prescribed or had been responsible
for administering one of the listed 3 antibiotics in the past 3 months.

(E) Were the point estimates and measure of variability presented for the
primary outcome measure? Adequate/reported (2)

Percentages for understanding of label instructions and adherence were
presented. Regression analysis between literacy and variables of understanding
and adherence with correlation coefficient and p values for the two groups were
also presented.

(F) Did the analysis include an intention-to-treat analysis? Not reported (0)
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(G) Were withdrawals and dropouts completely described? Reported (2)
Information on 18 "potential” participants who were excluded were given (could
not give address, or unclear about their movement in forthcoming week), In
addition, it was stated that from the remaining 87 participants who were
randomised 62 completed the literacy test (the test was administered only to
those who had stated they could read).

TOTAL: 10 points; Fair.

Results (within
scope of this review)

Twenty-five percent of the participants had some high school education (8-10
years), whereas 36% had a maximum of only 4-years of schooling. A much
higher proportion of participants claimed literacy in isiXhosa than in English.
Sixty-two of the 87 participants completed the literacy test in either English or
isiXhosa. Combined results showed that 35% obtained less than a 50% literacy
rating, 34% achieved between 51 and 80%, and the remaining 31% scored
above 80%. The content of the literacy test (included both a medicine label and
an auxiliary paragraph of medicine information) was more difficult than the
labels used in this study.

Understanding of instructions from the 4 antibiotic labels:

Pictograms improved comprehension (72% of intervention group showed high

level of understanding (>90%), as compared to only 15% of the control group).
The average score for understanding was significantly better in the intervention
group than in the control group (95.2% vs 69.5%) p<0.001.

Adherence:

Similar trends to understanding, 20% of control group had very poor adherence
(<50%), no one in intervention group showed such low score. The intervention
group had an average percentage of adherence of 89.6% compared with 71.5%
of the control group (p<0.001).

Relationship between literacy and both understanding and adherence:
Significant correlation was found between literacy and understanding (r=0.5595,
p=0.00) among the intervention group, whereas the correlation in the control
group was not significant.

Similar findings with adherence, where the association between literacy and
adherence was highly significant in the control groups (r=0.6155, p=0.001), but
was weaker and not significant in the intervention group (r=0.3393, p=0.05).
Pooling of the results indicated that literacy has a significant effect on
adherence (r=0.5782, p=0.00).

Authors'
conclusions

In a population with limited reading skills, the inclusion of pictograms on
medicine labels was found to positively influence understanding of instructions
and adherence to short-term antibiotic therapy. This study isolated and
investigated merely one narrow aspect of the multidimensional problem of poor
adherence to prescribed medicine and did not take into account the possible
influence of any other factors. In people with limited literacy, lack of cognitive
skills is undoubtedly a contributory factor to non-adherence. However, it must
be acknowledged that this finding is but one small piece of the complicated
puzzle that represents adherence to prescribed medicine.

Reviewer's notes

A fairly-well conducted study.

Relevance to study
guestion

Provides Level Il evidence for an intervention designed to mitigate the effects of
low literacy.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?
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Table 25:

Echeverry et al. (2005)

Citation

Echeverry, D., M. Dike, et al. (2005). "Efforts to improve subsequent treatment of
cardiovascular risk factors in older patients with diabetes hospitalized for a cardiac
event." The American journal of managed care 11(12): 758-764.

Level of evidence

*

NHMRC level Il

Country USA

Research Study the effectiveness of low literacy reminder card on cardiovascular outcomes
question/aims following discharge from a hospital.

Study Parallel group RCT.

type/design

Participant group

213 individuals across 4 sites.

Alternating sequence to experimental or control.
Eligible:

55 plus,

DM ¢ AMI ¢ admission,

Must be followed by primary care providers.

Intervention

PCPs at participating hospitals received letters from ADA that a study was being
conducted (this is potentially a source of bias if they somehow then found out who
these patients were so that they would take special care).

Brochure explaining heart disease, diabetes, relationship between hd and dm.
Reminder card with info on what to ask doctor.

Comparator There was no reminder, brochure, or any formalized programme of contacting the
patients.

Outcome Measured at baseline and at 6 months:

definitions/measu | Blood pressure,

res Lipid levels,
AiC level,
Aspirin use.

Data analyses & ANOVA.

statistics

Study quality

(See below for A-
G quality criteria
guestions)

A) Was the assignment to the treatment groups really random? No, not done using
random numbers.

(B) Was the treatment allocation concealed? Not reported.

(C) Were the groups similar at baseline in terms of prognostic factors? Mostly.

(D) Were the eligibility criteria specified? Yes, but limited.

(E) Were the point estimates and measure of variability presented for the primary
outcome measure? No.

(F) Did the analysis include an intention-to-treat analysis? No.

(G) Were withdrawals and dropouts completely described? No.

Results (within
scope of this

N =213 (103 control, 110 intervention)
10 intervention following randomization, removed, 37 lost, 14 died, 2 to NH.

review) N = 160 completed study (82 control, 78 intervention).
No baseline differences.
No difference noted in the end points.
Aspirin use was higher in control group (89% in the control group vs 77% in the
intervention group; p = 0.03).
ACE inhibitor use higher in control group (92% vs 71% in intervention, p = 0.001).
Authors' Those who received the reminders were less likely than those who did not receive

conclusions

reminders to take Aspirin and ACE inhibitors

Reviewer's notes

This review is an example that even though it may be argued that use of reminder
cards and personalized information packages may be associated with better
understanding and comprehension it does not automatically translate into health
actions by individuals at whom they are targeted.

Relevance to
study question

Uncertain.
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Table 26:

Gazmararian et al. (2003)

Citation

Gazmararian, J., Jacobson, K. L., Pan, Y., Schmotzer, B., & Kripalani, S. (2009).
Effect of a pharmacy-based health literacy intervention and patient
characteristics on medication refill adherence in an urban health system. Annals
of Pharmacotherapy, 44(1), 80-87.

Level of evidence *

NHMRC level llla

Country

USA

Research
question/aims

Test the efficacy of a pharmacist based complex intervention consisting of
training of pharmacists, automated telephone reminders to patients, and picture
based enhancement of the prescription.

Non-randomized controlled trial.

Study type/design

Parallel group RCT.

Participant group

275 Americans in Georgia.

Intervention

Pharmacist delivered multi component complex intervention consisting of
training of pharmacists, picture based modification of prescriptions, and
automated telephone reminders.

Comparator

Non-specific instructions, none of the above components.

Outcome
definitions/measures

Cumulative medication gap was the primary measure. CMG is defined as the
gap between prescription refills based on the first and last calendar days for
calculation of prescription refill. Further, an overall refill adherence was
calculated. The lower the values the better the adherence.

Data analyses &
statistics

T tests and multivariate linear regression for controlling of the other factors.

Study quality

(See below for A-G
quality criteria
guestions)

A) Was the assignment to the treatment groups really random? No.

(B) Was the treatment allocation concealed? Not reported.

(C) Were the groups similar at baseline in terms of prognostic factors? No.

(D) Were the eligibility criteria specified? Yes.

(E) Were the point estimates and measure of variability presented for the
primary outcome measure? Yes.

(F) Did the analysis include an intention-to-treat analysis? No or not known or
not reported.

(G) Were withdrawals and dropouts completely described? No.

Results (within
scope of this review)

At baseline, Intervention group, CMG 0.25 90.20), control group CMG 0.18
(0.15), p = 0.004, at six months, intervention CMG was 0.23 (0.20), while control
CMG was 0.21 (0.18), and the gap was 0.002 (0.02) for the intervention and
0.02 (0.01), but these differences had p = 0.40.
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Authors'
conclusions

The study was underpowered; and had two different types of populations to start
with; however, although the differences were not statistically significant, the
study did suggest that there were some effects of a complex multicomponent
intervention in improving a patient's understanding and satisfaction with
comprehension of prescription.

Reviewer's notes

This study was underpowered, there were design problems in having no
comparable groups and thus the study was of low quality. However, there is
some evidence that although prescription medication adherence may not be
affected by complex interventions, components of such interventions may be
well received by the patients themselves. This study was another example of the
point that down the line outcomes or health related or practice related outcomes
may not be justified if only education or comprehension or literacy related
interventions are to be tested.

Relevance to study
question

Uncertain.
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Table 27:

Greene etal. ( 200 8)

Citation

Greene, J., Peters, E., Mertz, C. K., & Hibbard, J. H. (2008). Comprehension
and choice of a consumer-directed health plan: An experimental study.
American Journal of Managed Care, 14(6), 369-376.

Level of evidence *

Country

USA

Research
guestion/aims

Compare whether presentation formats of health plans highlighting
common/differences were better than presenting health plans side by side to
enable patient decision making of acceptance.

Study type/design

RCT (Prospective, randomised trial comparing two educational interventions).

Participant group

303 adults (18-64 years), 50% were low literate as not having completed high
school, test of functional health literacy was used to assess literacy level.

Intervention

Different lengths of frameworks (points of advantage and disadvantage of
adopting one health plan or another) ,but information presented in the format of
listing of commonalities of the two plans versus citing the unique points of each
plan.

Comparator

Same length of frameworks as above, but this time the information was
presented in the traditional approach (i.e., side by side laying out two plans).

Outcome definitions

Comprehension
Plan choice
Ease of understanding

Data analyses &
statistics

Factorial ANOVA
Multivariate regression models

*Study quality
(See below for A-G
quality criteria
questions)

A. Adequate/Reported: No.

B. Inadequate: Not possible.

C. Adequate/Reported: Not reported.

D. Adequate/Reported: Yes.

E. Adequate/Reported: Yes, expressed as mean -+ SD.

F. Adequate: N/A.

G. Adequate: Data not presented.

Results (within
scope of this review)

Side by side presentation resulted in higher comprehension levels for people of
all levels of numeracy. Presentation approach was not associated with ease of
understanding the comparative information, nor was it related to the selection of
plan.

For the less numerate individuals, framework reduced comprehension, whereas
it increased comprehension for the highly numerate individuals. People of all
numeracy levels reported that frameworks were more difficult to understand.

Authors'
conclusions

Presentation format may not have any impact on comprehension or actual
behaviour of selecting a specific type of health plan for health consumers.
However, use of frameworks may reduce comprehension, therefore keeping the
format of messages as simple as possible might benefit comprehension.

Reviewer's notes

This study was not of a high quality, but at least it demonstrated that alteration
of the format of the message presentation may not affect comprehension or
behaviour. However, making information more complex to present by using
frameworks may not improve comprehension.

Relevance to study
guestion

Provides Level Il evidence that simplification of information is important for
comprehension.
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* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?

Abbreviations: RCT = randomised controlled trial; SD = standard deviation.
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Table 28:

Hawthorne et al (2001)

Citation

Hawthorne, K. (2001). Effect of culturally appropriate health education on
glycaemic control and knowledge of diabetes in British Pakistani women with
type 2 diabetes mellitus. Health Education Research, 16(3), 373-381.

Level of evidence *

Country

UK

Research
guestion/aims

To test the effectiveness of a culturally specific health educational programme
devised to be especially acceptable to the Pakistani community in the UK, and
to report on a secondary analysis (from within a larger RCT) of the effect of
gender and literacy on the ability to learn and improve diabetic control from this
programme.

Study type/design

RCT (secondary assessment of sub-group within a large RCT) pre-(baseline)
post-(after 6 months).

Participant group

The original RCT involved 200 British Pakistanis with type 2 diabetes mellitus
participating in a randomised controlled trial of a structured health education
programme using pictorial flashcards in a one-to-one interview (Hawthorne and
Tomlinson, 1999). This study involved a sub-set of 105 illiterate women (within
the RCT study sample) who were known to have even poorer knowledge of
diabetes and glycaemic control. Literacy was not defined clearly, but was
identified in table by years of schooling (9 yrs as literate, 1yr as illiterate).

Intervention

Structured health education programme devised to be especially acceptable to
the Pakistani community, and to fit with cultural, literacy and language
constraints (such as women not being able to mix with men in small group
teaching, one-third of the patients being unable to read in any language and
many people being unable to understand English). The intervention based on
topics derived from focus group discussions with patients and staff working in
diabetes clinics. Pictorial flashcards were designed around appropriate diabetic
diet, value of glucose monitoring and how to control blood sugar, diabetic
complications, and purpose of regular screening to pick up and treat early
complications. The flashcards using Pakistani subjects, foods and utensils, and
these were used by a link worker trained to deliver semi-structured health
education in Urdu or Punjabi in a one-to-one setting.

Comparator

Not specified: assumed 'usual care'.

Outcome definitions

Outcomes measured in terms of:

Changes in knowledge scores of questions from interview questionnaire on diet,
diabetic complications and reasons for management of diabetes, comparing
men and women in intervention and control groups over the 6-month study
period (n=200) and also for literate and illiterate women in both groups (n=105).
Changes in glycaemic control were calculated by measuring changes in HbAlc
levels (post-test minus pre-test)- reduction in total HbAlc implying better control.

Data analyses &
statistics

Analyses: Changes in knowledge scores in literate and illiterate women after 6
months in both intervention and control groups were presented. Linear
regression analysis of glycaemic control was used, and also was used to
include literacy using 'women receiving health education' as the dependent
variable to test changes in knowledge about diabetes as well as changes in
glycaemic control over 6 months period. These were secondary analyses from
the main study sample on this sub-set of women, using p<0.01 as a test of
significance, although a significance level of p<0.05 was also used for other
variables. Odds ratios and confidence intervals were stated.

Sample size calculation: The main study design included a sample size
calculation that control and intervention groups would each need 100 patients
entered in order to be able to show a difference in HbAlc blood tests of 1%
between the groups at 6 months (a clinically important difference in glycaemic
control).
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*Study quality
(See below for A-G
quality criteria
guestions)

(A) Was the assignment to the treatment groups really random? Adequate (2)
After giving informed consent, patients were allocated to control or intervention
as presented at clinics at the Manchester Diabetes Centre or diabetes mini-
clinics at 10 surrounding GPs, using random number tables and pre-sealed
envelopes.

(B) Was the treatment allocation concealed? Not applicable (2)

(C) Were the groups similar at baseline in terms of prognostic factors?
Adequate/reported (2)

For the 105 women in this study there were no significant differences in
demographic characteristics, glycaemic control or knowledge of diabetes
between the intervention and control groups at entry to the study. Statistical
differences between men and women for the glycaemic control was poorer in
women than men, women were younger in the sample, less likely to be able to
speak English and were less likely to be literate.

(D) Were the eligibility criteria specified? Not reported (0)

(E) Were the point estimates and measure of variability presented for the
primary outcome measure? Inadequate (1)

Change in knowledge of various variables was presented in the logistic
regression of illiterate women receiving health education. The odds ratio for unit
change in HbAlc was indicated.

(F) Did the analysis include an intention-to-treat analysis? Not reported (0)

(G) Were withdrawals and dropouts completely described? Reported (2)
Information on 8 patients from original sample (200) was provided.

TOTAL: 9 points; Fair

Results (within
scope of this review)

All patients were assessed before and 6 months after intervention by
guestionnaire and HbA1c blood tests to measure their overall blood sugar
control. Men and women in the intervention group achieved equally higher
scores for most of the diabetes knowledge outcome measures at 6 months;
even though women started off with lower scores than men. However, women
lagged behind men in some abstract reasoning (79% of men said they came to
annual reviews to pick up complications early as compared to 47% of women
(p<0.001, chi squared= 11.7, d.f.=1).

Non-readers were more likely to be female, older and Punjabi speaking, with
little or no understanding of English and little experience of formal education
(measured in years of schooling).

Changes in knowledge scores in literate and illiterate women after 6 months
both intervention and control groups showed that while scores rose for both
following education, illiterate women did not fare as well. Scores for glucose
monitoring an how to manage high readings did not catch up in the illiterate
group of literate women (75% of illiterate women in intervention group at
6months knew what to do if blood or urine sugars were high compared with 88%
of literate women (p=.02, two-tail Fisher's test)). Similar results obtained for
knowledge of diabetic complications.

Linear regression analysis using women receiving health education as the
dependent variable found that changes in knowledge about diabetes as well as
changes in glycaemic control over the 6 months are accepted into a model that
also includes literacy. There is a relationship with this sub-set and literacy as
well as with improvements in knowledge and glycaemic control over the 6
months.

A second logistic regression analysis of women in the sample using illiterate
women receiving health education as the dependent variable to look at the
effect of literacy on health education outcomes found that only one variable was
accepted (change in knowledge about diabetic foot complications). This
indicates that this sub-set did not appear to change much despite apparently
appropriate health education in their mother tongue.
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Authors'
conclusions

Pakistani women with diabetes in this sample, despite knowing less about it
initially, can improve their knowledge levels with health education such that the
degree of change surpasses that of men to equal them 6 months later. In
addition, glycaemic control improved in women receiving the intervention.
However, illiterate women did not do as well as their literate peers, continuing to
score less on knowledge parameters. They also did not show an improvement
in glycaemic control. Further work is needed to discover methods that will reach
this sizeable subsection of the community.

Reviewer's notes

Fairly well conducted study. Included intervention in non-English language, the
preferred languages of participants were Urdu (42% of literate, 2% of illiterate),
Punjabi (36% of literate, 91% of illiterate), and English (only 6% of literate
participants).

Relevance to study
guestion

Provides Level Il evidence for: an intervention designed to enhance the health
system at the care interface.

* As per NHMRC Interim Levels of Evidence (NHMRC 2005) for Evaluating Intervention Studies

The quality of the study was assessed using the following questions:

(A) Was the assignment to the treatment groups really random?

(B) Was the treatment allocation concealed?

(C) Were the groups similar at baseline in terms of prognostic factors?

(D) Were the eligibility criteria specified?

(E) Were the point estimates and measure of variability presented for the primary outcome measure?
(F) Did the analysis include an intention-to-treat analysis?

(G) Were withdrawals and dropouts completely described?




























































































































