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Executive Summary 

Introduction 

The United Nations Educational Scientific and Cultural Organisation (UNESCO) 

defines health literacy as the composite ability in seven skills. These include (1) 

identification, (2) understanding, (3) interpretation, (4) creation, (5) communication, 

(6) computation and finally (7) ability to use printed and written materials to process 

information (UNESCO, 2005). However, no universal or uniform definition of what 

constitutes low 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 society may be 

considered as low health literacy. From this perspective, low health literacy may be 

conceptualised 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 particular, is associated with 

significant adverse health effects. Indicative examples of effects of low health literacy 

include, in general, poor psychosocial health status, and  an increased risk of hospital 

admissions (D. W. Baker, Parker, Williams, & Clark, 1998; Weiss, Hart, McGee, & 

D'Estelle, 1992). More specific examples include poor self care in asthmatics such as 

low and inappropriate use of metered dose inhalers, worse glycaemic control and 

higher rates of retinopathy among primary care patients with type-2 diabetes; low 

literate patients with HIV are more likely to miss treatment doses because of 

confusion, and depression compared to those with higher health literacy (Kalichman, 

Ramachandran, & Catz, 1999; Paasche-Orlow, et al., 2005; Schillinger, et al., 2002). 

Thus, from the perspective of health services organisations, addressing low health 

literacy is itself an important target to improve efficiency of health interventions. The 

purpose of this document is to synthesise evidence about the effectiveness of 

interventions aimed at mitigating the effects of low health related literacy, direct 

improvement of patientsô (and/or providersô) health literacy skills, or mitigating the 

adverse impacts of low health literacy on health outcomes. It is 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 communities). This 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 requested by Leonie McCormack, Senior Policy Analyst, Pacific 

Policy and Strategy, Strategy and Systems Directorate, New Zealand Ministry of 

Health. Health Services Assessment Collaboration (HSAC) was contracted to conduct 

the systematic 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 outcomes. The content of this evidence review alone does not constitute 

clinical advice or policy recommendations. 

Methods 

A systematic review of the literature was conducted to identify, critically appraise, 

and synthesise results from studies on the effectiveness of different interventions 
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targeted at mitigation of low health literacy. The steps were as follows: the study 

questions 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 synthesised.  

The following research question was addressed in this study: 

ñFor 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 appropriate health 

care services and (c) improve health outcomes, compared with usual care?ò 

Based on this research question, a systematic search of relevant studies was conducted 

on the following bibliographic databases: Medline, Embase, Cumulative Index of 

Nursing and Allied Health Literature (CINAHL), Educational Resources Information 

Centre (ERIC), PsycINFO, and Social Care Institute for Excellence (SCIE). 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), and other Health Technology Assessment and Clinical 

Guideline databases were searched to help identify existing systematic reviews. 

Searches were limited to English-language material published from 1995 to 24, 

March, 2010 inclusive.   

Studies retrieved from this search process were critically appraised in two steps. In 

step one, the title and abstract of each study were evaluated based on specified 

inclusion and exclusion criteria applying a Participant-Intervention-Comparator-

Outcomes (PICO) approach to identify eligible studies. A study was included if it was 

published, in English, between 1995-2009 in peer reviewed journals indexed in the 

databases searched, and reported on the effectiveness of interventions that broadly 

aimed to mitigate the effects of low literacy by improving the health literacy of 

patients and/or providers, with the ultimate objective of improving health outcomes 

compared with usual care, or standard care practices. Further, studies were included if 

they were conducted in populations with known or measured low literacy or in the 

general population 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 literacy. A study was excluded from the review if either the title 

or the abstract did not match the inclusion criteria for the research, or if a full text of 

the research article was not available. In addition, single participant case studies, 

opinions, studies published in non-standard non-peer reviewed publications such as 

letters, opinions, or editorials, and studies in non-English language were excluded. 

In step two, full texts of all studies retained from the step one were retrieved in full-

text and critically appraised to identify whether they addressed the research question 

with a valid study design appropriate for the research question. The results from 

eligible studies were then summarised and the information synthesised. The 

Australian National Health and Medical Research Council (NHMRC) dimensions of 

evidence, levels of evidence and quality assessment criteria were applied to appraise 

each eligible study. Data were extracted onto standardised data extraction forms and 

results were summarised in the form of evidence tables and narrative summaries. 

Because of the diversity of the nature of evidence, no statistical summary or meta 

analysis was attempted on this body of literature.  
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Key findings 

The search strategy identified 252 studies. Step one resulted in 145 eligible full 

papers. Step two resulted in 62 eligible papers to be included in the review. Of the 62 

eligible papers, four were systematic reviews on the topic of effective interventions 

for health literacy, and 28 papers were already included in these four eligible 

systematic reviews and would have met inclusion criteria and therefore were not 

separately appraised for the purpose of this review but their conclusions were noted. 

No data extraction was undertaken for these 28 studies. This review is therefore based 

on critical appraisal of four systematic reviews and 30 unique primary studies that 

have not been reported in any previously published systematic review.  

These 30 primary studies were based on a total of 13 316 participants. Out of the 30 

studies, 22 studies were randomised controlled trials based on 4975 participants, and 

the other eight studies were either one or two (parallel group) before-and-after studies, 

cohort studies, case control studies, and one cross-sectional survey nested within an 

RCT. 

Effectiveness 

The following section provides a summary of the effectiveness of different 

interventions and overarching themes. A wide range of interventions and outcomes 

were reported in the literature. The different interventions were conceptually 

classified into three partially overlapping categories ï 

1. Interventions aimed at mitigating the effects of low health literacy. This group of 

interventions included various forms of modifying the information given to 

patients or modification of health messages provided to members of the general 

public. Such modifications included rewriting brochures in a simplified format, 

or addition of pictograms, symbols, and multimedia, or rewording the 

information to suit lower reading grade levels. The focus of such modifications 

was generally to enable better comprehension and to enable informed decisions 

and promote improved health behaviours. 

2 Interventions aimed at enhancing provider-patient interaction at the point of care 

or ócare interfaceô. The setting of this group of interventions was most commonly 

a clinic or any other area where providers and patients routinely meet face to 

face, and the interventions focused on the direct interaction between health care 

providers and patients or members of the general public, and the interventions 

aimed to facilitate an enhanced interaction between the health providers and 

patients. Examples of enhancement would be a delivered physician explanation 

of procedures or informed consent in a way that matched the patientôs health 

literacy level, perhaps also checking for understanding.  

3. Interventions aimed at enabling direct health literacy skill building. These 

interventions include those delivered in school settings that aim to increase 

young peoplesô knowledge and skills to interact with and navigate the health care 

system, interventions that aim to improve health care professionalsô own levels of 

health literacy, and interventions that aim to alter the health care system at the 

curriculum level in professional schools, to increase health professionalsô 

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

adult learning. 
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Based on the review and critical appraisal of the evidence, five general principles for 

organising health literacy related interventions for low-literate population were 

identified. These are presented as follows. 

First, complex interventions are more likely to be successful than single component 

interventions. Complex interventions are defined as those interventions that engaged 

two or more modalities of interventions to improve health literacy among the target 

population. These were based on combinations of one-on-one interactions, use of 

multimedia and videotape instructions, and use of textual data. These interventions 

were successful in bringing about positive changes in comprehension and attitude 

among low literacy health care consumers and patients.  

Second, interventions that utili se the principles of multiple intelligence or are 

sensitive to peoplesô different learning styles are more likely to be successful than 

those that do not. Multiple intelligence and learning styles indicate that people process 

information in different ways, and use multiple processes to learn. These include 

reading text-based materials, learning by listening to ósound-bytesô, visualisation of 

pictures and cartoons and symbols, debates and verbal exchanges of ideas, or even 

using kinaesthetic means where people participate in 'hands-on' learning tasks. 

Educational programmes targeted at low health literate individuals that engage people 

in more than one process are more successful than those that are more limited in 

scope. 

Third, interventions that are personalised or tailored to specific individuals or groups 

and are outcome focused appear to be more effective than usual care generic learning 

tools and programmes. 

Fourth, pictograms, cartoons, multimedia based enhancement of prescriptions, textual 

messages, and the writing of instructions at lower educational or reading grade levels 

are beneficial.  

Finally, effective health literacy programmes that are multi-component, use 

multimedia, pictures 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 or second language may not be as important as the key design 

elements included in a 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 aimed at mitigating the 

effects of low health related literacy (including in ethnic and other minority groups). 

The review examines interventions aimed at health providers and professionals 

providing services to these groups as well as those directly 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 measure (Ministry of Health, 2008). 

Low health literacy is disproportionately high in such populations compared to the 

general New Zealand population, and this is known to be a significant contributor to 

health inequalities (Ministry of Education, 2007; Ministry of Health, 2008).  

It is anticipated that this report will provide information that will be of 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 workers. It is anticipated that this report will assist decision makers 

and practitioners in their efforts to strengthen the provision of essential primary health 

care services and disability services to all New Zealanders. 

The review has been requested by Leonie McCormack, Senior Policy Analyst, Pacific 

Policy and Strategy, Strategy and Systems Directorate, New Zealand Ministry of 

Health. Health Services Assessment Collaboration (HSAC) was contracted to conduct 

the systematic 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 outcomes. The 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 (UNESCO) 

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 achieve their 

goals, to develop their knowledge and potential, and to participate fully in 

their community and wider society" (Kickbusch, 2001).  

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

enough to perform necessary tasks in society or in oneôs job. There are a number of 

arbitrary categorisations of literacy levels and these vary from country to country; for 

example, in the USA ñlow literacyò is categorised as having a reading level at or 

below seventh grade. In New Zealand, the Adult Literacy and Life Skill Survey scores 

literacy and life skills on a 5-level scale with Level-1 requiring the ability to read 

simple documents, accomplish literal information-matching with no distractions, and 

perform simple one-step calculations, through to Level-5 requiring the capability to 
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make high-level inferences or 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 a complex, advanced society (OECD and 

Statistics Canada, 2000). 

Health literacy 

The term ñhealth literacyò emerged in the literature in the mid 1970s and is now in 

common usage; however, definitions vary. A 1999 report of the Council of Scientific 

Affairs of the American Medical Association refers to functional health literacy as 

"the ability to read and comprehend prescription bottles, appointment slips, and the 

other essential health-related materials required to successfully function as a patient" 

(American Medical Association & Council on Scientific Affairs Ad Hoc Committee 

on Health Literacy, 1999, p.552). The Council extended the concept to include 

numeracy as: 

 ña constellation of skills that constitute the ability to perform basic reading 

and numerical tasks for functioning in the health care environment and 

acting on health care informationò (American Medical Association & 

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

p.553).  
 

Similarly, Ratzan and Parker (2000) 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 appropriate 

health decisions" (p.7) and others have developed the concept of health 

literacy still further to include a working knowledge of disease processes, 

self-efficacy, and motivation (Nutbeam, 2000).   
 

The concept of health literacy applies not only to patients (receiving and interacting 

with health information) but also to providers. For health providers: 

ñhealth literacy includes the 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 healthò 

(Institute of Medicine, 2004).  
 

Taken together, most definitions of health literacy suggest that the skills required are 

much broader than just reading, and in fact comprise a complex group of reading, 

listening, analytical, and decision-making skills, along with the ability to apply these 

skills to real-life health situations.  

Based on these existing definitions, health literacy can therefore be considered in a 

broad sense, recognising both the consumer (patient) and provider perspectives. 

Specifically óconsumer-centredô health literacy can be considered as the degree to 

which individual consumers (patients) have the capacity to perform the basic 

listening, reading, numerical, analytical and decision making processes necessary to 

effectively interact with health care providers, navigate health systems, and 

effectively engage in personal, family, and community health promotion, prevention, 

and self care. In addition, óprovider-centredô health literacy can be considered as the 
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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 health (American Medical Association & Council on 

Scientific Affairs Ad Hoc Committee on Health Literacy, 1999; Institute of Medicine, 

2004; Nutbeam, 2000; Parker, Wolf, & Kirsch, 2008; Ratzan & Parker, 2000; Selden, 

Zorn, Ratzan, & Parker, 2000). 

The measurement of literacy and health literacy 

Two common measures 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 recognition test commonly used in healthcare 

settings. The test is used as a screening tool and 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 asked to pronounce 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 possible (Ibrahim, 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 proved to be a useful tool for 

health care professionals because it provides an assessment of an individual's potential 

or ability to function in the healthcare environment. The test includes an assessment of 

both reading comprehension and numeracy comprehension (Parker, Baker, Williams, 

& Nurss, 1995). The reading comprehension section contains 50 items that measure 

the patientôs ability to read and to complete missing sections of selected medical 

passages, a Medicaid application, and an informed consent form. The numeracy 

section contains 17 items that assess the patientôs ability to understand numbers, such 

as directions on prescription labels, blood glucose values, and appointment slips. The 

original TOFHLA, while comprehensive, is time consuming to administer and score; 

therefore, a shortened version of this test is frequently used, the TOFHLAs. 

Low literacy and low health literacy 
Literacy is strongly correlated with health literacy (the ability to obtain, process, and 

understand health information to make appropriate decisions) with the latter involving 

content-specific demands (Garcia-Retamero & Galesic, 2010).  

 

Both low literacy and low health literacy have been associated with: 

 impaired patient-provider communication 

 patient non-adherence 

 increased hospitalisation 

 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 fewer preventative procedures 

 less knowledge of disease self-management 

 ability to participate in treatment decisions (Garcia-Retamero & Galesic, 2010). 
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The correlation between low literacy and low health literacy has led to a óblurring of 

the edgesô between the two concepts in the literature, which is generally not helpful. 

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 communicating in 

a second or third language. In 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 made or clearly 

communicated in the literature reviewed. Where possible/relevant the current review 

focuses on interventions aimed at improving low health literacy. 

Consequences of low health literacy 

The consequences of low health literacy have been studied reasonably extensively, 

with low health literacy being shown to be a strong predictor of a personôs health, and 

also to negatively affect treatment outcomes and safety of care. In addition to the 

costs borne by individuals and their families, patients with low literacy use more 

healthcare resources in the longer term (Berkman, et al., 2004; DeWalt, Berkman, 

Sheridan, Lohr, & Pignone, 2004; Eagle, Hawkins, Reid, & Styles, 2005). It is 

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 grown more prevalent in society as people are required 

to negotiate an increasingly complex health care system (Selden, 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 communities 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, 2010). Of particular concern is the poor health status of 

Pacific peoples who generally experience poorer health across a wide variety of 

measures, compared to the rest of the population.  

There are a range of factors thought to influence Pacific peoplesô health status 

including: Pacific culture and identity in New Zealand, socio-economic determinants, 

and individualôs values and expectations. However, major contributors to health 

inequalities found in Pacific peoples living in New Zealand are thought to be (a) poor 

levels of Pacific peoplesô engagement with and use of the New Zealand health system, 

(b) language and communication barriers within the system, and (c) low levels of 

health literacy.  

Low health literacy is known to be disproportionate in certain demographic groups, 

and is often hidden by individuals to maintain dignity. The 1996 International 

Literacy Survey showed that the majority of Pacific people, MǕori and those from 

other ethnic minority groups were functioning below the level of competence in 

literacy required to effectively meet the demands of everyday life (Walker, Udy, & 

Pole, 1997). The relationship between levels of education and poor 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 to socio-

economic disadvantage (Kickbusch, Wait, & Maag, 2006). Levels of health literacy 

amongst Pacific peoples are generally lower compared to the rest of the New Zealand 

population (Ministry of Education, 2007). 
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Health literacy ï provider perspectives 

Health literacy from the providersô perspective requires an awareness of different 

cultural world views, attitudes and language, and also knowledge of different cultural 

practices. Like patients, health providers can lack adequate health literacy skills. 

Provider-centred health literacy includes cultural and linguistic competency, and the 

ability of health professionals 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 

peoplesô and other minority groupsô perceptions and cultural beliefs about their health 

is crucial to understanding individualsô, familiesô and communitiesô use of health 

services and expectations of quality of care. Patient-centred care therefore includes 

both cultural competency and health literacy. 

Description of intervention/technology 

Interventions 

Both óconsumer-centredô and óprovider-centredô health literacy interventions have 

been identified, including (1) interventions that aim to mitigate the effects of low 

patient literacy; (2) interventions that aim to enhance the health system at the care 

interface; and (3) direct literacy skill building interventions aimed at specific low 

literacy patient and/or provider groups. Interventions may target specific high-risk 

populations and may act on one or more points of leverage within the health system 

and/or wider community, for 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 also target 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 to improving the health outcomes of minority groups in New 

Zealand. Relevant intervention studies report measures of access to health care, and/or 

quality of health care indicators that may lead ultimately to improved health outcomes 

due to improved health literacy.  

Berkman et al. (2004) and Pignone et al. (2005) 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 

comprehension, health behaviours, biochemical or other intermediate markers (e.g., 

blood pressure), use of health services, and disease related functional status 

(knowledge outcomes were most commonly used). 

Health literacy and low literacy interventions have predominantly chosen to enhance 

the health care system at its interface (Berkman et al., 2004; Pignone et al., 2005); 

however, this is but one possible approach. Other commentators have suggested that 

intervention ótargetsô should expand to encompass the general educational 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 better equip health 

professionalsô knowledge 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 and direct literacy skill building; 

this broad conceptual framework is shown in Figure 1. 
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Interventions aimed at mitigating the effects of low health literacy/low literacy 

generally include training interventions and specifically designed culturally 

appropriate low-literacy intervention/educational materials such as: CDs/DVDs, audio 

books, self-help books, signs/symbols/graphics/models, newsletters, posters, 

pamphlets, brochures, product labels, behaviour change programmes, reminder cards, 

and internet-based tools.  

Interventions aimed at enhancing the health system at the care interface include: 

training interventions, verbal teaching, one-on-one counselling, counselling using 

culturally appropriate low-literacy communication, low-literacy educational tools to 

enhance patient-provider dialogue, interventions that aim to increase knowledge 

transfer and enhance patientsô understanding of medical conditions, the rationale for 

treatment, the risks, and the consequences of non-treatment, interventions that aim to 

increase the likelihood of health care professionals and other carers checking for 

understanding to ensure that the ómessage sent = the message receivedô, and 

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 to, for example, the use of ósend homeô pamphlets. 

Direct literacy skill building interventions include: interventions delivered in school 

settings that aim to increase young peoplesô knowledge and skills to interact with and 

navigate the health care system, interventions that aim to improve health care 

professionalsô own levels of health literacy, and interventions that aim to alter the 

health care system at the curriculum level in professional schools, to increase health 

professionalsô knowledge transfer skills, and interventions that aim to strengthen 

partnerships in adult learning. 
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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. 
À Including: training interventions, verbal teaching, one-on-one counselling using culturally appropriate low-literacy 
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 understanding to ensure that the ómessage sent = the message receivedô, and interventions 
(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. 
ÿ Including: direct literacy skill building interventions aimed at specific low literacy patient groups; interventions 
delivered in school settings that aim to increase young peoplesô knowledge and skills to interact with and navigate the 
health care system, interventions that aim to alter health care professionalsô own levels of health literacy interventions 
that aim to alter the health care system at the curriculum level in professional schools. 
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Structure of report 

This report is divided into three sections. The next section 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 evidence review. This is followed by the results section that presents 

data on the included appraised studies, reporting first on the systematic reviews and 

then on the original primary research. Study characteristics and findings are reported 

in separate tables and in the text, and the body of evidence is overviewed. The final 

section summarises the key results. A glossary and detailed appendices follow, 

including the search strategy, all excluded papers annotated by reason for exclusion, 

and the completed data extraction tables for included papers. 

 

 



9 

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 question was defined 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 appropriate health 

care services and (c) improve health outcomes compared with usual care?  

The review questions are defined according to the PICO criteria: 

Á Population 

Á Intervention 

Á Comparator  

Á Outcomes 

 

For inclusion in the current review, the evidence had to fulfil the criteria outlined in 

Table 1 and Table 2. These criteria were developed a priori and described in the 

scoping protocol prepared prior to commencement of the review proper. 

 

Table 1: Criteria for determining study eligibility  

Patient 
population 

All individuals with low health literacy skills, including people of different race, 
ethnicity, culture, or age (including, for example, Pacific people, MǕori and those 
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 Intervention that aims to directly improve patientsô or providersô literacy skills. 

Comparator The interventions should be compared with óno-interventionô or óusual careô (i.e., the 
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, HbA1c, 
cholesterol). 

Disease related functional status. 

It is important to note that studies not designed to answer the research question were 

deliberately excluded. The most common examples of such exclusions were studies 
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which did not focus primarily on a low literacy population or did not stratify and 

analyse results by literacy level. 

Table 2: Nature of the evidence  

Publication 
type 

Studies published in the English language, including primary (original) research 
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 II 
evidence) of crossover or parallel-group design, and systematic reviews of Level II 
evidence, pseudorandomised controlled trials (Level III-1 evidence), non-
randomised, experimental trials, cohort studies, case-control studies, interrupted 
time series with a control group (Level III-2 evidence), historical control studies, two 
or more single arm studies, interrupted time series without a parallel control group 
(Level III-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 

published from 1995 onwards. The searches were completed on 24, March, 2010. 

Therefore, studies published after this date were not eligible for inclusion in the 

systematic review.  

The following databases were searched: 

Bibliographic databases 
Á Embase 

Á Medline 

Á CINAHL 

Á ERIC 

Á PsycINFO 

Á  SCIE  

Review databases 
Á Cochrane Database of Systematic Reviews 

Á Cochrane Central Register of Controlled Trials 

Á Database of Abstracts of Reviews of Effectiveness 

Á Health Technology Assessment database 

Á NHS Economic Evaluation database 

HTA Groups 
Á INAHTA website database: http://www.inahta.org/Search2/?pub=1 

Á MSAC: http://www.msac.gov.au/ 

Á ANZHSN: http://www.horizonscanning.gov.au/ 
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Á NZHTA: http://nzhta.chmeds.ac.nz/   

Á NICE: http://www.nice.org.uk/  

Á AHRQ/USPSTF: http://www.ahrq.gov/  

Á CADTH: http://www.cadth.ca/  

Á SBU: http://www.sbu.se 

Á KCE: http://kce.fgov.be 

Clinical Practice Guidelines 
Á National Guideline Clearing House database: http://www.guideline.gov/ 

Á Guidelines International Network: http://www.g-i-n.net/ 

NHMRC Clinical Practice Guidelines Portal: 

http://www.clinicalguidelines.gov.au/ 

Additional websites 
Á NHS Evidence 

Á NZ Literacy Portal 

Á NZ Ministry of Health: Publications and resources: Pacific Health 

Á NZ Literacy Portal 

Á National Library for Medicine: Current Bibliography in Medicine: understanding 

health literacy and its barriers 

Specific journal titles 
Á Pacific Health Dialog 

Á Patient Education and Counselling 

 

The reference lists of included papers were scanned to identify any peer-reviewed 

evidence that may have been missed in the literature search. Hand searching of 

journals, contacting of manufacturers, or contacting of authors for unpublished 

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 keywords, exploded 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 library and other databases, and, if required, 

modified to suit their keywords and descriptors. The search terms, search strategy, 

and citations identified are presented in full in Appendix A. 

Assessment of study eligibility 

Studies were selected for appraisal using a two-step process. In step one, titles and 

abstracts (where available) identified from the search strategy were scanned and 

excluded as appropriate. In step two, the full-text articles were retrieved for the 

remaining studies and selected for inclusion and appraisal in the review if they 

fulfilled the study selection criteria outlined below. Double-checking of the eligibility 

of studies by a second reviewer was undertaken if required.  

Citations were excluded for the following reasons: 

1. Not a clinical study: including non-systematic reviews, case reports, animal 

studies, short notes, letters, editorials, conference abstracts, in-vitro studies, 

studies not deemed appropriate to the research question or nature of review. 

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

4. Wrong comparator: does not include the correct comparator/s. 

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

identified outcomes of interest. 

6. Not in English: non-English publications were not included. 

7. Fewer than 20 participants per study arm at baseline (see Table 2). 

8. Published pre-1995. 

9. 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. 

Appraisal of included studies 

Dimensions of evidence 

The aim of this review was to find the highest quality evidence to answer the clinical 

question. In accordance with NHMRC guidance, the following dimensions of 

evidence were reviewed for each of the included studies (Table 3). It is important to 

recognise that the value of a piece of evidence is determined by all of these 

dimensions, not just the level of evidence. 

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 study estimate from the ónullô value and the 
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 outlined in Table 3 above.  

Each study was also assigned a level of evidence in accordance with the NHMRC 

(2008) Additional levels of evidence and grades for recommendations for developers 

of guidelines: Stage 2 consultation (Table 4)  

The highest level 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 represent high level evidence. However, 

comparative observational studies such as cohort and case-control studies or non-

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 an exposure (e.g., cancer, cardiovascular disease). 

Nevertheless, these lower levels of evidence remain subject to considerable bias. 
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Table 4: NHMRC additional l evels of evidence and grades (NHMRC 200 8), 

by question type . Intervention  studies  

Level  Intervention
 1

  

I 
2
 A systematic review of level II  

studies  

II  A randomised controlled trial  

III-1  A pseudorandomised controlled trial  

(i.e., alternate allocation or some other method)  

III-2  A comparative study with concurrent controls:  

ǐ Non-randomised, experimental trial
3
 

ǐ Cohort study  

ǐ Case-control study  

ǐ Interrupted time series with a control group  

III-3  A comparative study without concurrent controls:  

ǐ Historical control study  

ǐ Two or more single arm study
4
 

ǐ Interrupted time series without a parallel control group  

IV  Case series with either post-test or pre-test/post-test outcomes  

 
Explanatory notes 
1 

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. 
2 

A systematic review will only be assigned a level of evidence as high as the studies it contains, 

excepting where those studies are of level II evidence. Systematic reviews of level II 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. 
3
 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 II intervention evidence; level IV diagnostic 
evidence; level III-2 prognostic evidence. 

Note C: Each individual study that is attributed a ͊level of evidence͋ 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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Quality of evidence 

Even within the levels of evidence stated above there is considerable variability in the 

quality of evidence. In accordance with NHMRC guidelines, it was necessary to 

consider the quality of each of the included studies. NHMRC quality checklists 

(1999) were employed to appraise included articles. The characteristics and quality of 

each included study were assessed using a number of quality criteria, as shown in 

Table 5.  

Table 5: Quality criteria for different levels of evidence  

Study type Quality criteria 

Systematic 
review 

Was a clinical question clearly defined? 

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 
controlled trials 

Was allocation to treatment groups concealed from those responsible for 
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 
articles (using 
diagnostic 
criteria) 

Were patients selected consecutively? 

Is the decision to perform the reference standard independent of the test 
results? 

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 specifically-designed data extraction forms, and included 

information regarding study design, patient characteristics, details of the intervention, 

relevant outcomes, study quality and relevant results. Unless otherwise specified, the 

data that was most adjusted for confounders and/or multiple comparisons are reported. 

Furthermore, where subgroup analyses are available, these were reported if they were 

deemed relevant. Completed data extraction forms containing detailed information 

regarding study characteristics and quality, as well as a brief summary of study 

results, can be found in Appendix D.  

Data synthesis 

In addition to the level and quality of evidence of individual studies, the review will 

consider the body of evidence in total. This will involve consideration of the volume 

of evidence and its consistency.  
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For systematic reviews with analyses involving evidence from RCTs, a meta-analysis 

should be performed 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 meta-analysis. 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 will present the statistical precision of the estimated effect size (pooled if 

possible), together with a discussion of its clinical significance. Finally, the review 

will consider the relevance of the evidence, both with regard to the applicability of the 

patient population and the intervention, 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 limitations to this approach.  All types of 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 related to systematic reviews and include 

publication bias, time-lag bias, multiple publication bias, language bias, and outcome 

reporting bias (Egger et al. 2001).  A brief summary of the different types of reporting 

bias is shown in Table 6. Other biases can result if the methodology to be used in a 

review is not defined a priori (i.e., before the review commences). Detailed 

knowledge of studies performed in the area 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 results and overestimating treatment effect. 

Note: a more detailed discussion of the common methodological limitations of the 

evidence considered can be found under ñlimitations of current research baseò (to be 

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 ócatch upô. 

Multiple publication 
bias 

The multiple or singular publication of research findings. 

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 
bias 

The selective reporting of some outcomes but not others.  

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 

peer-reviewed journals is included. No attempt was made to include unpublished 

material, as such material typically has insufficient information upon which to base 

quality assessment, and it has not been subject to the scrutiny of the peer-review 

process. In addition, the search was limited to English-language publications, so 

language bias is a potential problem as well. Outcome reporting bias and inclusion 

criteria bias are unlikely, as the reviewers had no detailed knowledge of the topic 

literature and the methodology used in the review and the scope of the review was 

defined a priori.  

The review scope was developed with the assistance of Ministry of Health staff to 

support policy and purchasing relevant to New Zealand. The majority of studies 

included in this review were conducted outside 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 consider ethical or legal considerations 

associated with these interventions. Papers published pre-1995 were not considered, 

as these tended to concern outdated methods and 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 lacking, ambiguous 

papers were retrieved as full text to minimise this possibility. Reasons for exclusion 

for every article included in the review are presented in Appendix C for transparency.   
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For a detailed description of interventions and evaluation methods, 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 and estimating resource 

utilisation and any possible cost off-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 meta-analyses, then for original included 

studies. More detailed information is available in Appendix D or in the original 

papers. Only data relevant to the current review is presented.  

There were 252 non-duplicate studies identified by the search strategy. As detailed in 

Figure 2, 145 full text articles were eligible for retrieval after excluding studies from 

the search titles and abstracts. Of full papers retrieved, 83 did not fulfil the inclusion 

criteria. Therefore, 62 articles were considered for inclusion in this report (listed in 

Appendix B). All excluded articles are presented in 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.g., those providing background materials) are presented in 

the References.   

Further, it was necessary to assess studies within the context of the whole body of 

evidence, such that sufficient detail could be presented, while avoiding unnecessary 

and undesirable duplication and distortion 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 (i.e., up-dated). Of the 62 papers identified as 

eligible, four were systematic reviews and 58 were primary research studies. 

Hierarchical cross-checking (by publication date) of all of the eligible primary studies 

against the four systematic reviews revealed that 28 studies were included in one or 

more of the four systematic reviews. Where these studies are adequately appraised 

and reported within previously published systematic reviews, they are not duplicated 

further. Thus, 30 primary research studies and four systematic reviews have been 

critically appraised and reported in this review.  
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Figur e 2: Application of selection criteria to citations   
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Figure 3 provides a quick guide to how the 62 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 has been appraised and reported within 

one of the four included previously published reviews (n = 28). 

 

Figure 3: Sub -sets of the 62 included studies  

 

The individual studies are reviewed and results are briefly presented in the following 

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 identified four eligible review articles. The results from the 

reviews are summarised in the following paragraphs. Study characteristics and main 

findings are described in Table 7 (studies listed alphabetically). In summary, 

individual studies in the reviews indicate that compared with plain-text only format 

(of presentation of information), strategies of health information transfer and 

improvement of health literacy that involved 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 suggests that 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 al. (2004) analysed the relationship between 

literacy and health outcomes and the effectiveness of interventions intended to 

improve the health of people with low 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 outcomes?" In 

addition, the reviewers studied the effectiveness of interventions with respect to the 

costs of health care and improvement in health outcomes and/or health care service 

use among different racial, ethnic, cultural, and age groups. They included studies 
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based on participants of all ages, published from 1980, outcomes related to health and 

health services, and reviewed studies conducted in the United States, Canada, the 

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

the search was Medline, but searches from the Cumulative Index to Nursing and 

Allied Health (CINAHL®), the Cochrane Library, the Educational Resources 

Information Centre (ERIC), the Public Affairs Information Service (PAIS), and the 

Industrial and Labour Relations Review (ILRR) were also undertaken. Terms used 

included ñliteracyò and ñhealth literacyò, ñnumeracyò and the name or accepted 

acronym for standardised tests of literacy related to health outcomes such as WRAT, 

RELAM and TOFHLA. 

The original searches obtained more than 3,000 papers, with 684 being fully 

reviewed. The final inclusion was 73 papers (for both questions ï however, question 

one addressed the relationship between health literacy and health outcomes, not 

interventions, and is therefore outside the scope of this review). Of the 73 included 

papers, 29 papers described interventions to mitigate the effects of low literacy on 

health outcomes. 

These 29 articles reported the results of randomised controlled trials, non-randomised 

controlled trials, and uncontrolled, single-group before-and-after studies. The studies 

involved participant numbers ranging from 28 to 1744. Nineteen of the studies 

measured the literacy of each participant: REALM (10 studies), WRAT (4), and 

various other instruments (5), and criteria to define literacy level categories varied 

across studies. The 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 overall the studies 

provided lower levels 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 recommendation, and brochure significantly 

improved mammography utilisation at six months (but not 24 months) compared with 

the verbal recommendation and brochure alone (T. C. Davis, H. J. Berkel, et al., 

1998).  

Interventions for improving health outcomes in general improved participantsô 

knowledge. Five studies measured patient literacy and stratified the effect of the 

intervention by literacy status. Participants (attending an apnoea clinic) from a 

controlled trial with low literacy showed higher knowledge with a videotape 

educational tool than with a brochure written at a readability level similar to the 

videotapeôs script (P. W. Murphy, Chesson, Walker, Arnold, & Chesson, 2000). This 

study was limited by methodological problems associated with multiple comparisons. 

Another randomised trial of cancer patients examined the effect of an interactive 

videodisc to improve self-care of cancer fatigue symptoms; patients showed greater 

self-care 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 literacy), no significant difference 

in the patientsô comprehension was found when compared to the use of a pamphlet 

from the Centres for Disease 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 easy-to-read brochure 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 after reviewing the 

educational materials than did the control group. The improvement was evident in 

both the low- and high literacy groups (that received either intervention). Both 

intervention groups showed significantly improved knowledge between the pre- and 

post-tests, but rates of improvement between the two literacy groups did not show 

significant differences.  

The review stated that several studies of the effect of interventions on health 

behaviours produced mixed results. For instance, pregnant smokers and ex-smokers 

who received a specially designed intervention with written materials at the third 

grade reading level were more likely to achieve cessation during pregnancy and six 

weeks post-partum than those who received standard materials. These effects were 

more evident among current smokers at entry than among previous smokers 

(Lillington, et al., 1995).  In an uncontrolled, before-and-after study published in 1989 

(outside the scope of HSAC review), a community-based osteoarthritis intervention 

showed an improvement in exercise behaviour after six weeks (Bill -Harvey, et al., 

1989). Conversely, interventions addressing dietary behaviours produced small or no 

changes (Gans, Lovell, Fortunet, & Lasater, 1998; Hartman, McCarthy, Park, 

Schuster, & Kushi, 1997; Howard-Pitney, Winkleby, Albright, Bruce, & Fortmann, 

1997; P.W. Murphy, et al., 1996). The review also referred to an earlier study 

(Hussey, 1994) on 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 colour-coded medication schedule did not provide additional 

benefit.   

Other health outcomes studied were changes in biochemical or biometric markers. For 

example, one study showed modest differences in blood pressure levels for patients in 

a specially designed workplace hypertension education and behaviour change 

programme as compared with non-participating controls (Fouad, et al., 1997). 

However, there were no significant changes of cholesterol levels for low-literacy 

patients following the use of either of special cardiovascular nutrition or dietary 

interventions in two studies (Hartman, et al., 1997; Kumanyika, et al., 1999). 

Similarly there were no significant changes in HbA1c levels or weight loss in patients 

with diabetes who used a special educational intervention in another early randomised 

trial (Mulrow, Bailey, Sönksen, & Slavin, 1987).   

The review showed that only one study examined the effect of an intervention aimed 

at direct literacy-skill building. The study showed that a comprehensive family 

services centre could improve parental reading skill s and decrease the prevalence of 

paternal depression, as compared with a standard programme (Poresky & Daniels, 

2001).   

Overall, the review suggested that while low reading skills and poor health were 

associated (this question being beyond the scope of this review), the effectiveness of 

interventions to mitigate the effects of low literacy were less well supported. The 

review used a wide variety of literacy measures and cut-off points for analysis and a 

wide range of outcomes.  
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Summary of the systematic review by Clement et al (2009) 

The systematic review by Clement et al. (2009) evaluated the effects of complex 

interventions (complex interventions are multi faceted interventions using more than 

one modality of intervention to address a specific health topic) intended to improve 

the health-related outcomes of people with limited literacy or numeracy. The authors 

searched eight electronic databases in March and April 2007, each 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 restrictions were used. The search strategy for Medline used 

subject heading and ótextword searchingô, combining literacy-related terms (e.g., 

Reading/, literac$) or numeracy-related terms (e.g., mathematics/, numera$) or 

educational terms (e.g., educational status/). The type of studies included 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. Only published studies 

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 studies was 

assessed using a modification of the Delphi List. Statistical synthesis covered both 

overall study populations and subgroup analyses performed on data from participants 

with limited literacy/numeracy where the latter had been reported by the study 

authors. 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 on test-values to 

accompany p values, as these were missing from the original papers. 

Their literature searches resulted in 2734 non-duplicate items which were reduced to 

17 papers reporting on 15 trials (H. 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; Howard-Pitney, 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, & Hargraves, 2006). Four studies were 

restricted to individuals with limited literacy/numeracy, the reminder having samples 

with mixed levels. Literacy levels assessed in 11 trials used 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 newborn 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 but two trials 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 underpinnings, their 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. In two trials the interventions were directed at health professionals. This included 

training professionals to use communication strategies appropriate for individuals 

with limited literacy, and in informing professionals about patientôs literacy 

status.  

2. In one trial, 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 non-quantitative material, informing professionals about patientôs 

literacy status, use of concrete examples, emphasising key points, and creating a 

shame-free environment. 

 

The type of control group condition used in trials varied widely, and included usual 

care in eight studies, a minimal intervention in three trials, 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, and four quasi-RCTs, with two non-randomised 

parallel-groups trials, and five cluster designs with sample sizes from 40 - 2046. 

Literacy levels of the 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 three studies used measures with numeracy-relevant 

elements such as interpreting dosage information.  

Overall, the findings from this systematic review suggest that complex interventions 

potentially effective in achieving improvements in some outcomes, in particular, 

health  knowledge and health-related self-efficacy.  

Two studies compared satisfaction levels in the intervention and control groups, one 

in patients (Rothman, Malone, et al., 2004) and one in physicians (Seligman, et al., 

2005). In the  Rothman et al. (2004) study of diabetes management the intervention 

group patients were slightly more satisfied as rated by the Diabetes Treatment 

Satisfaction Questionnaire (Bradley, 1994), possible range 10ï36, difference in mean 

change 3, 95% confidence interval 1ï6. This is a small but statistically significant 

improvement in patient satisfaction. In the Seligman et al. (2005) trial of physician 

notification of patientsô limited literacy (without any physician training in the 

appropriate management for such patients) (Seligman, et al., 2005) 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 0.1ï

0.5, p < 0.001). 

Of the 11 trials involving participants with mixed literacy levels, four reported a 

subgroup analysis by literacy. No trial was specifically powered to detect differences 

in subgroups. In a study on motherôs understanding of a hearing screening for 

newborns, Baker et al. (2004) found no difference in knowledge between the 

intervention and control groups for the overall sample. However, for the mothers with 

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 investigation of heart failure self-management reported 

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 rate [adjusted] 0.39, 95% confidence interval 0.16ï 0.91), but not in 

the higher literacy group (incidence ratio rate [adjusted] 0.56, 95% confidence 

interval 0.30ï1.04). For quality of life there was no significant difference between the 

intervention and control groups in either the low literacy subgroup (difference -1.6, 

95% confidence interval -15 to 12, p = 0.81) or in the higher literacy group 

(difference -4.2, 95% confidence interval -14 to 6, p = 0.40). 

Ferrieria et al. (2005) studied colorectal cancer screening in the higher literacy group 

and found there was no significant difference in screening rates between the 

intervention and control groups (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) investigated diabetes management and reported no difference in 

Haemoglobin A1c (HbA1c) levels in the higher literacy subgroup (adjusted difference 

-0.5%, 95% confidence interval -1.4% to 0.3%, p = 0.21), but in the lower literacy 

subgroup the intervention group had a greater reduction in HbA1c levels (adjusted 

difference -1.4%, 95% confidence interval -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 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).  

Summary of the review by DeWalt and Hink (2009) 

The systematic review by DeWalt and Hink (2009) was an extension of an earlier 

systematic review undertaken for the Agency for Healthcare Research and Quality 

(Berkman, et al., 2004). The updated review summarised the available evidence of the 

relationship between literacy and child health outcomes. In particular, the review 

examined the effectiveness of interventions to improve health outcomes for children 

with low literacy or children with low literate parents, or the effectiveness of 

interventions that aimed to reduce disparities in health outcomes associated with low 

literacy. 

The reviewers searched PubMed, and the cumulative index to nursing and allied 

health (CINAHL)  and searches were updated to 2008. PubMed searches used the 

following key words: ñliteracyò, ñWRATò, ñREALMò, ñTOFHLAò, ñnumeracyò, 

ñreading abilityò, ñreading skill,ò ñwide range achievement,ò ñrapid estimate of 

adult,ò and ñtest of functional healthò in the titles and abstracts of articles. The 

interventions included in the review were 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 through September 2008 

evaluating the role of child or parent literacy and child health outcomes were 

included. Specifically, the review limited studies to those conducted in the United 

States, Canada, Western Europe, Japan, Australia, or New Zealand, and the review 

was limited to studies with outcomes related to health and health services and that 

measured literacy skills with a valid instrument (an instrument that had previously 

been used in a published study or one that compared with other published 
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instruments). Eligible health outcomes considered in the review included health 

knowledge, health behaviour, biochemical  health outcomes related to illness or health 

conditions, disease incidence, prevalence, morbidity and mortality, self-reported 

general health status, utilisation of health service, and cost 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 papers, of which 11 addressed the relationship 

between caregiver or child literacy skills to health outcomes (these themes or 

outcomes were beyond the scope of this review). Five studies measured literacy in 

child or the parent and studied the effect of an intervention on health outcomes 

(Campbell, Goldman, Boccia, & Skinner, 2004; T. C. Davis, et al., 1996; T. C. Davis, 

et al., 2009; Robinson, Calmes, & Bazargan, 2008; Yin, et al., 2008). Three of four 

studies that involved children younger than five years stratified their results according 

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

Fredrickson, et al., 1998).  

Four studies looked at effectiveness of interventions on health-related knowledge 

(Campbell, et al., 2004; T. C. Davis, et al., 1996; T. C. Davis, et al., 2006; Yin, et al., 

2008). The two studies by Davis et al. (T. C. Davis, et al., 1996; T. C. Davis, D. D. 

Fredrickson, et al., 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) evaluated the understanding of informed consent by using four different 

strategies. They found that the enhanced written materials were as effective as the 

video and computer-based materials. The study by Yin et al. (2008) found that parents 

who received a pictogram-based medication-instruction sheet combined with brief 

counselling and teach-back sessions showed more knowledge about the medication 

and dose frequency compared with those in a usual-care control group. Yin 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 correct dose. They also showed greater self-reported adherence to the 

prescribed medication regimen. The reviewers noted that although not stated in the 

original article, the author confirmed that the effect sizes were similar for parents with 

low literacy and those with higher literacy.  

One study looked at the effectiveness of an intervention for health services use 

(Robinson, et al., 2008). In this study, the intervention was reading skills and asthma-

education programme for children with asthma. Outcomes measured were 

hospitalisation and emergency visits in the six months before the start of the 

intervention and over the first six months of the intervention. Of the children enrolled, 

63% had an emergency visit before the intervention, and only 33% had an emergency 

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 were less likely to have repeat emergency visits.  

The reviewers concluded that "researchers should seize on the emerging recognition 

of the importance of literacy for child health outcomes".  
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Summary of the review by Schaefer et al (2008) 

In an integrative review of the literature, Schaefer (2008) examined the existing status 

of the interventions used for low health-literate patients. The review examined the 

patientôs ability to understand information regarding self-care and adherence to 

medical regimen. The review included experimental studies that looked at different 

types of health literacy interventions. The reviewers included controlled studies 

published between 1993 and 2006, written in English, that used an established health 

literacy instrument. The review included 16 studies with nearly 3000 subjects. All 

participants were older than 18 years of age. Three studies focused on patients with 

diabetes (Gerber, et al., 2005; Rothman, Malone, et al., 2004; Seligman, et al., 2005),  

another three studied included people with HIV infection (Holzemer, et al., 2006; 

Kalichman, Cherry, & Cain, 2005; Van Servellen, et al., 2005). Other disease 

processes that were studied included breast cancer (T.C. Davis, Holcombe, Berkel, 

Pramanik, & Divers, 1998), congestive heart failure (DeWalt, et al., 2006), prostate 

cancer (Kim, et al., 2001), and patients recovering from hip and knee replacement 

surgical procedures (Wilson & McLemore, 1997). The rest of the studies included 

subjects receiving cancer screening (T. C. Davis, H. J. Berkel, et al., 1998; Ferreira, et 

al., 2005), the elderly (Hayes, 1998; Jacobson, et al., 1999) or persons identified as 

having low income (Hartman, et al., 1997). The studies indicated that health literacy 

interventions have been used in the education of patients with chronic disease and 

cancer, post-operative care, and prevention with varying degrees of success. Various 

health literacy measures were used across the studies including the REALM (by nine 

studies) (rapid estimate of adult literacy in medicine), the TOFHLA (by five studies) 

(test for functional health literacy in adults), the WRAT (by one study) (word 

recognition achievement test-revised 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% (range 10%-77%) of 

participants showed that they could read at the ninth-grade 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 adequate knowledge base regarding different aspects of 

their health and are less likely to seek care or have screening tests done.         

The TOFHLA was used by five studies: the items used include prescription vials, 

appointment slips, informed consents, information regarding an upper gastrointestinal 

x-ray, and information regarding Medicare. There are reading and numeracy sections 

as well. The recommended scoring of this tool is on scale of 0-100 with a score 0-59 

considered as an inadequate functional heath literacy, a score of 60-74 is considered 

as marginal functional health literacy, and a score of 75-100 as adequate functional 

health literacy. In the studies included, many have combined the marginal and 

inadequate levels of functional health literacy together into 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 were years of schooling 

completed (as the years completed increases the TOFLAH score increases), being 

elderly, non-White, and having a lack of knowledge regarding healthcare issues.    

The WRAT was used by one study; it has three subscales for measuring reading, 

spelling and arithmetic. The average grade level for reading in this study was 7.4; 

with 60% of the participants read at an eighth-grade reading level or less. Factors 
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contributing to this were race (in this case, Hispanic young women), living in poverty, 

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 ethnically diverse, had a lower income, and had low literacy skills. More 

than 60% of the study participants read at less than an eighth-grade reading level.  

The efficacy of the interventions was compared in the majority of the studies to usual 

care or the standard care. Most of 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 self-management of his or her disease or condition. 

The interventions were categorised into either those which include personal contact, 

multiple óprongsô, computer, and written materials. 

Results from the review indicated that several of the studies included examined the 

patientôs ability to understand information regarding self-care and adherence to 

medical regimen. Only three of the studies showed improvement in outcome 

measures. There was an increased adherence to medications for the treatment of 

HIV/AIDS following the use of three counselling and educational sessions that were 

nurse delivered (Kalichman, et al., 2005). The authors of the review attributed this to 

the use of motivational style to educate the patient.  

The study by Rothman et al. (2004) showed that the use of intensive one-on-one 

diabetes education sessions helped patients with lower literacy overcome barriers and 

participate in their diabetes self-care management. The authors 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 by Ferrieira et al. (2005) noted that prior knowledge of the health literacy 

status of their patients and the use of better strategies to assist patients with low health 

literacy can improve patient-provider communication 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 needs to be ópitchedô at a lower reading level and use óplain 

Englishô. 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
ÿ
 

Berkman, et 
al. (2004) 

 

Evidence 
Level III* 

 

 

USA 

 

29 studies
À
 - 

RCTs 

Non-randomised 
controlled trials 

Single-group 
ñbefore-and-
afterò studies. 

 

 

 

 

Patients with low 
literacy  

(19 of 29 studies 
measured the 
literacy of each 
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).  

Interventions aimed to 
make health 
information more 
available to patients 
with limited literacy:  
including  

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

Most interventions were 
delivered via one 
session. 

Knowledge and 
comprehension, 
health behaviours, 
biochemical or other 
intermediate markers, 
use of health 
services, and 
disease-related 
functional status 
(knowledge outcomes 
were most commonly 
used). 

 

Available data from multiple studies generally suggest that 
interventions aimed at making health information more 
available to patients with limited literacy can increase 
knowledge and comprehension; limited evidence also 
suggests that they can improve functional outcomes and 
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
ÿ
 

Clement et 
al. (2009) 

 

Evidence 
Level I* 

UK  

 

15  studies ï 

11 RCTs 

4 quasi-
randomised 
trials 

Four studies were 
restricted to 
individuals with 
limited 
literacy/numeracy, 
the reminder having 
samples with mixed 
levels.  

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

Complex (multi-
faceted) interventions 
intended to improve 
outcomes for people 
with limited literacy or 
numeracy. 

Interventions fell into 
three main categories: 

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

Clinical outcomes, 

health knowledge, 

health behaviours, 

self-reported health 
status/ quality of 
life, 

health-related self-
efficacy/confidence, 

utilisation of health 
care, health 
provider 
behaviour/skills. 

The interventions included in the studies fell into three main 
categories, two studies were directed at health professionals, 
one was a literacy education intervention, and the remainder 
were health education/management interventions.  

Overall, findings from this systematic review suggest that the 
complex interventions reviewed are effective in achieving 
improvements in certain outcomes, but not all. Summary data on 
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
ÿ
 

De Walt & 
Hink (2009) 

 

 

Evidence 
Level III* 

 

 

USA 

 

5 (21%) of 24 
(total) studies 
are intervention 
studies. 

Subjects were 
children or parents 
with low literacy 
skills. 

Interventions designed 
to improve child health 
outcomes for children 
or parents with low 
literacy skills. 

 

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 included:  
measures of 
literacy, health 
knowledge, health 
behaviours, 
biochemical health 
outcomes measures 
of disease 
incidence, 
prevalence, 
morbidity, and 
mortality, self-
reported general 
health status, 
utilisation of health 
services, and cost 
of care. 

 

Overall there were only five studies that assessed interventions 
to improve child health outcomes by addressing child or low 
caregiver literacy (the remaining 19 studies addressed the 
relationship between parent and child literacy and child health 
outcomes).  

In four controlled clinical trials, the intervention was targeted 
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)  

 
*Each systematic review has been assigned a level of evidence as high as the studies it contains, excepting where those studies are of level II evidence.  
À 

Plus 44 studies that investigated the relationship between low literacy and health outcomes (outside the scope of this review) - not intervention studies. 

ÿFurther details of the included studies and individual study results are available in Tables 12-15. 

 

 

 

Author/data Country  Population Intervention Outcome/s Main findings
ÿ
 

Schaefer 
(2008) 

 

Evidence 
Level III* 

USA 

 

16  studies ï 

Experimental 
studies. 

Adults (18 and over) 
with low literacy 
skills (measured 
with an established 
health literacy 
instrument). 

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. 

Knowledge/ 

comprehension, 
adherence to medical 
regimes, 
effectiveness/ 

quality of provider-
patient 
communication, 
biochemical 
outcomes, and 
measures of health 
services utilisation. 

The studies included in this review examined the patient's 
ability to understand information regarding self-care and 
adherence to medical regimens.  

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 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.  
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Original primary studies: overview 

The search identified 62 eligible primary research studies, 28 of which are included 

and apprised within previously published systematic reviews. The characteristics and 

results of these 28 studies are already described in the four previously mentioned 

reviews and therefore not repeated in detail here but listed briefly in Table 11. 

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

The study characteristics and main findings of the remaining 30 studies included in 

this review are described in Table 8ï10 and the key results are summarised below. 

Out of 30 studies reviewed in this paper, a total of 22 studies were randomised 

controlled trials, covering 5326 individuals, seven studies were before after study 

designs covering 5578 individuals, one study was a cross sectional survey with 2412 

individuals, and one study was a post-test only study with 60 participants. Together 

these studies covered a total of 13 316 individuals worldwide.  

In this review, the interventions reported in the primary studies were classified into 

three mutually exclusive categories based on the purpose or main aim of the 

interventions. These interventions were as follows: 

1. Interventions that mitigate the impact of low literacy.  

2. Interventions that enhance provider-patient interaction at the point of care or care 

interface. 

3. Interventions that directly build literacy skills.  

 

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

In this group of interventions targeted at mitigation of the impact of low literacy, a 

total of the literacy levels were measured using the Rapid Estimate of Adult Literacy 

in Medicine (REALM) or another literacy measurement tools and were compared and 

reported before and after the interventions. The range of interventions in this group 

included the following: 

1. Image enhanced information content and/or use of large fonts.   

2. Multimedia enhancement, including modified consent form by the addition of 

multimedia, multimedia enhanced standard medical questionnaires, or 

multimedia enhanced vaccine information given to parents of infants and 

children with a view to increasing vaccination understanding and resultant 

vaccination rates. 

3. Education materials created at low reading levels. These included language at the 

level of fifth grade and explanation with multimedia, simulated consent forms 

modified for the purpose of making it óeasy to readô, and illustrated discharge 

advice. 

4. Modified vaccination pamphlets. 

5. Use of cartoon illustration for wound care. 

6. Pharmacist based patient education. 

7. Simplified head injury advice sheets. 

8. Multimedia version of patient questionnaire. 

In general, for this group of interventions, comprehension and recall of the materials 

were tested using different modalities. Information channelled through more than one 
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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 comprehension in an 

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 

authors concluded that patientôs comprehension was improved on adding illustrations 

to discharge instructions for patients who have sustained lacerations. The effects were 

more pronounced among non-whites, women, or individuals with no more than a high 

school education.   

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 questionnaire (AUA-SS), converted the questionnaire to a multimedia format, 

and tested its effectiveness for comprehension among low literate urban patients. 

They found that participants who used the multimedia version scored significantly 

higher in understanding and comprehension 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., 2009). Based on this observation, the authors concluded 

that multimedia conversion of standard 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 reading level 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 indicated that materials prepared at the 

level of third grade reading level, as opposed to tenth 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.  

Carcaise-Edinboro (2008) conducted an RCT to evaluate the efficacy of a theory-

guided, low-intensity, physician-endorsed dietary education intervention for 

improvement in dietary behaviour of rural and minority individuals. The intervention 

was personalised dietary feedback and theory-based, low-literacy nutrition 

information in the form of four self-help booklets (focused on behaviours and skills 

that lead to healthy eating). Intervention materials were developed at a sixth-grade 

literacy level and were administered by mail and telephone. The study indicated that 

while the intervention significantly improved fruit and vegetable behaviour at one and 

six months for all three 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).  Based on this, the authors 

concluded that sustained changes in the less-educated group support the efficacy of an 

appropriate low-literacy effort in the development of the intervention nutrition 
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materials that targeted educational, cultural, and socio-economic indicators of the 

community, and that those with less education may be more amenable to change than 

those with more education. 

Coyne et al. (2003) tested the efficacy of an easy-to-read informed consent statement 

compared with a standard consent statement on participants in a cancer treatment trial 

for comprehension of the clinical treatment protocol, satisfaction with the consent 

document, anxiety, and accrual to the treatment studies. The intervention was a 

modification of the standard consent statements with readability reduced to the 

seventh to eighth-grade level. In comparison, standard consent statements for the 

advanced lung cancer protocol was four pages in length and had a reading level at 

nearly the 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 half 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 easy-to-read consent statement was associated with a positive 

direction with comprehension (P < .01), and that 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 not differ significantly between the two study groups. 

The study had limited generalisability because, according to the authors, patients 

recruited onto clinical research studies tend to have higher levels of education than the 

general population, and this study was 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 outpatients department and examined whether, compared to standard text 

based instructions, cartoons were better for patients to retain information about wound 

self care. They found that compared to those who were provided with standard 

discharge advices,  those who were given cartoon based discharge advice were 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% vs. 54%, p < 0.01). Subset analysis of those patients with 

less than high school education showed that the effects of cartoon on retention and 

comprehension was higher in this subgroup (Delp & Jones, 1996). The results of this 

trial suggest that use of cartoon 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 to compare patient comprehension of materials based on 

combined text and 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 on participants belonging to the Xhosa community who had ten years or 

less of formal schooling. The results suggest a high adherence (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 adherence. Pooled results from the 62 participants who completed 

the literacy test, suggested a significant correlation between literacy and 

understanding (r = 0.56, P < 0.001). 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 pictograms was 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 instructions and adherence to short-term 

antibiotic therapy. 

Greene et al. (2008) conducted an RCT (experimental trial) on the effectiveness of 

different formats of presentation of the same data for individuals with different 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 of 

information about comparison of two plans: the 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 

consideration 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 presented means that no information was presented about 

advantages and disadvantages 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 information and about their impression on the ease of 

understanding and comprehension of the plans. Participants in the study were 

randomly divided into these six mutually exclusive groups and the outcome variables 

were measured for each of these six groups. It was observed that there was no 

significant difference 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 numeracy or those with presumed low levels 

of literacy based on their non-completion of high school, frameworks were found to 

be confusing; on the other hand, those who had higher numeracy skills and higher 

literacy levels, presentation of frameworks was associated with better comprehension 

of information. These observations suggest that while the exact format of information 

presentation may not be significant in improving or affecting comprehension of health 

related information, nevertheless simplification of information is 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 culturally specific, 

pictogram based set of flash cards for improvement in comprehension and knowledge 

about diabetes.  This study involved 105 low literate British-Pakistani women with 

poor knowledge of diabetes and glycaemic control. The flashcards used 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. The study 

measured (before and six months after intervention) 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 six-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 HbA1c levels (post-test minus pre-test)- reduction in total 

HbA1c implying better control. Results from the study showed that 75% of illiterate 

women in intervention group at six months knew what to do if blood or urine sugars 
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were high compared with 88% of literate women (p=.02, two-tail Fisher's test). 

Similar results obtained for knowledge of diabetic complications. 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 study involved participants from non-English 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 authors 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 surpasses that of men to equal 

them six months later. In addition, glycaemic control improved in women receiving 

the intervention. 

Hill  and Bird (2003) compared the efficacy of a drug information leaflet (DIL) for d-

penicillamine (DPA) with and without additional verbal information on 100 RA 

patients to test 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 patients 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 of the 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 study than at baseline 

(p<0.0001). By the end of the 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 voice-over, compared to plain text, for 

improvement of comprehension relating to the consent-giving process, for parents of 

children needing orthodontist care. The authors reported that reducing the reading 

grade level and making formatting changes alone made no significant differences in 

recall or comprehension. The study found that comprehension scores were 

consistently lower than recall scores. Reducing grade level and making formatting 

changes alone made no significant differences in recall or comprehension. However, 

adding the narrated slideshow improved information processing ability of the children 

and improved recall compared with the other interventions. Adding the narrated 

slideshow improved the ability to process information and resulted in increased recall 

compared with the control conditions. This benefited both patients' recall and parents' 

recall and comprehension compared with the usual printed material. 

Mansoor and Dowse (2006) conducted an outpatients based RCT (N = 120) on HIV 

patients and evaluated the efficacy of a pictogram based patient information leaflet 

compared to either no accompanied information of any form, or a plain text based 

information leaflet without pictogram and the outcome measures were responses to a 

questionnaire to measure their knowledge about the medication six months after use 

of the pictograms or other text aids or none.  No pre- testing of the knowledge content 

was done about knowledge and comprehension about HIV medication. The authors 

reported that people who received pictogram based PIL answered, on an average, 
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questions about cotrimoxazole therapy more correctly than the other two groups. 

Based on these observations, 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 information 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 an RCT on low literate English and Spanish speaking 

patients to study the efficacy of large font printed consent information document 

written at a fifth grade reading level containing concrete language presented in an 

organised layout, and including culturally diverse, text-enhancing graphics for óóease 

of use and understandingôô, óópersonal usefulness in treatment decisions and 

discussionsôô, and óógeneral value in care planningôô for advance directive. Tailoring 

information to the reading levels of most recipients was supported by a study on 

advance directives. They found that participants assigned to the redesigned versus the 

standard advance directive reported higher ratings for all acceptability measures: 

óóease of use and understandingôô (69.1% vs. 48.7%, p < .001), óópersonal usefulness 

in treatment decisions and discussionsôô (88.6% vs. 75.9%, p = .001), and óógeneral 

value in care planningôô (86.0% vs. 79.0%, p = .03). Among participants with limited 

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 was preferred over a standard form. It also resulted in higher six-month 

completion rates (Sudore, et al., 2007).  

Yates and Pena (2006) conducted an RCT (n = 200) to test the efficacy of simplified 

head injury advice sheets on patients with head 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 level (measured in 

REALM). They found that in this study population, where most read at high school 

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

or above), the simplified advice sheet was still better understood. The study does 

point to the fact that groups with adequate literacy may still have low health literacy 

and that improvements can be made. 

Results from studies other than RCTs (level III 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 making scenario. 

Secondary objectives of this cross-sectional 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 administered by Survey Sampling International (SSI) who voluntarily 

agreed to receive invitations to fill out questionnaires. Participants were randomised 

to receive numerical information about the risks and benefits of a hypothetical 

medical treatment in one of six graph formats. Findings from the study showed that 

for all respondents with lower numeracy, presentation of formats such as table and pie 

charts resulted in the maximum number of correct answers for verbatim and 

demonstrated knowledge and understanding related 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 pictographs. Among 
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lowest level of low numeracy respondents, those who viewed information in the form 

of pie charts were significantly more likely than those who viewed table to have 

adequate knowledge (OR: 2.03, 95% CI: 1.11-2.56). Among higher numeracy 

respondents none of the graph formats significantly better than table for generating 

gist knowledge related to decision choices about bypass surgery.  

Houts et al. (2001) used a before-after intervention study to study the effectiveness of 

pictograms on people with low literacy (less than fifth grade reading ability) for 

management of symptoms of chronic disease. In this study they created 139 

pictographs representing 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 and four weeks after. The mean years of formal schooling 

of the participants were 9.2 years (range 3-12), 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 Cancer and the American College of Physicians Home Care 

Guide for HIV and AIDS. The books 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 others, representing more complex instruction, 

required several drawings. Participants were taught the meanings of 29 ñconventionsò 

standardised parts of pictographs that always have the same meanings. Next, subjects 

were shown the pictographs grouped by problem, at the end of each problem group, 

the instructor showed the pictographs again and the subject stated their meanings. 

After four weeks of initial training, the recall of pictograph meanings was 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 similar stick 

figures and same scoring method). Increasing the number of pictographs to 236 yields 

an 85% immediate recall rate. While there was some decline in test performance over 

time, on average, 71% of the instructions were, with the help of pictographs, recalled 

correctly after four weeks. Overall, the results from the study indicate that use of 

pictograms enable people with low literacy skills to recall large amounts of medical 

information for significant periods of time. 

Briefly, the following interventions were evaluated and found to be beneficial in 

either retention of information or improvement in comprehension of materials 

presented to people with low literacy levels:  

Á Pictograms and image enhanced messages in addition to text messages. 

Á Combination of video and text messages over text messages or video messages 

alone. 

Á 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 dissemination over either multimedia alone or 

text based information alone. 

Á Rewriting or editing information to make them readable at reading levels lower 

than the average. 

Á Formatting the presentation of materials to make them easy to read and pick up 

key areas in 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 before-after 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 age, and needed 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 pneumococcal vaccination 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 physician-patient discussion about 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 alone for increasing the 

behaviour of vaccination.  

Enhancement of provider patient interaction at the care interface 

A total of eight RCTs and five non-RCTs were identified in this group of 

interventions, where the participants were all individuals with low literacy or English 

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 use of picture flashcards for diabetes management. 

3. A variety of automated telephone call based reminder and reinforcement based 

programmes for diabetes self-management and prescription refill. 

4. Face to face educational intervention to reduce intake of dietary fat. 

5. The establishment and use of interpreter services. 

 

Each of these services was based on personal contact with the participants in some 

form or another and differed in other aspects such as how the information was 

packaged and/or presented.  

Echeverry et al. (2005) conducted an RCT to test the efficacy of low literacy 

reminder cards for outcomes related to control of diabetes 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 find any difference in the end points between those who received 

the reminder cards versus those in the control arms who received usual treatment with 

respect to blood pressure or clinical outcomes. Further, Aspirin and ACE Inhibitor use 

was higher in control group (89% vs. 77% in the intervention group; p = 0.03 and 

92% in control vs. 71% in intervention, p = 0.001), thus 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 better understanding 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 different food values increased from 57% to 71% (adjusted difference 

+11.8%) and knowledge of one diabetic complication from 18% to 78%. Self-caring 

behaviour improved, with 92% of patients undertaking regular glucose tests at six 
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months compared with 63% at the start. However, they also noted that attitudinal 

views were more resistant to change and HbA1c control improved by 0.34% over six 

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 . (2007) conducted an RCT on 236 community dwelling adults 

diagnosed with chronic heart failure in the setting of a hospital outpatients 

department. The purpose of the study was to test the efficacy of a pharmacist-based 

patient-centric education intervention with content, language, organisation, and 

format of instructions using larger fonts designed to address declines in literacy, 

sensory, and cognitive skills suitable for older adults with chronic heart disease and 

limited literacy skills, compared with usual care (with no pharmacist-delivered care 

processes). They found that the patient-centred instructions were 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 patient-centred instructions 

were more likely to be preferred by African-Americans 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 needs and requirements 

of patients to improve knowledge and comprehension, as well as preference, 

specifically for low educational status or elderly population.  

Schillinger et al. (2009) conducted an RCT on 339 English and Spanish speaking 

adults, half of whom had low levels of literacy and who had poorly controlled 

diabetes. The investigators compared either an interactive weekly automated 

telephone self-management support  over 39 weeks with nurse follow-up or 

automated health education message dependent on patient response (ATSM), a 90 

min monthly group (6-10 participants) medical visits over nine months with physician 

and health educator facilitation (GMV), or 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 behaviour, and metabolic outcomes. The investigators 

found that for self-management, those who were allotted to either the ATSM or GMV 

showed improvements in self-management compared to usual care (p < 0.05). Gains 

were greater for the automated telephone self-management support arm than the 

physician and health educator facilitation arm (Difference = 0.27, p = 0.02). The 

authors concluded on the basis of this evidence that patient-centred self-management 

support improved and positively influenced self-management behaviour .  

Winkleby et al. (1997) conducted a cluster randomised controlled trial on 242 

individuals to evaluate the efficacy of a newly developed curriculum that focuses 

primarily on lowering dietary fat intake (SNAP). The SNAP curriculum emphasises 

methods and materials for adults with low literacy and compared that with an existing 

curriculum that focuses on general nutrition.  They found participants with moderate 

baseline dietary fat who participated in the SNAP curriculum based classes achieved a 

59.7% success rate and showed significantly greater improvements in nutrition 

knowledge and nutrition self-efficacy 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 this population 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 classes met the 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. Even though the quality of the execution of 

the study was not very good, nevertheless as an RCT, the evidence base provided by 

this study was significant. In general, the result of this study suggests that 

development and delivery of programmes that are personalised and aimed at specific 

individuals and disease processes or targeted at achieving health outcomes and 

delivered repeatedly as follow ups work better than generic approaches.  

Ziemer et al. (2003) conducted an RCT to evaluate the efficacy of a simplified 

diabetic meal plan based on food pyramid issued by the American Dietetic 

Association compared to exchange-based complex meal planning (N = 648) among 

African Americans with low literacy rate in an inner city hospital based study. An 

exchange-based meal planning is a complex meal planning process where each food 

item is compared with others that have similar calorie and nutritional values. The 

outcomes of interest were HbA1c levels, 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 outcomes. 

The study did not find important 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 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.  

Evidence from Type III 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 improve physician's 

weight loss communication. They also assessed changes in patients' recall of weight 

loss recommendations, patientsô beliefs about health risks of obesity and benefits of 

weight loss, and  patientsô self-efficacy concerning weight loss. The intervention 

included two physician workshops and a small group patient education. The 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 brochure (second grade 

reading level) and poster (first grade reading level), and a group leaderôs guide. 

Patient visit and physiciansô communication regarding weight loss counselling were 

observed before and after the intervention during a structured interview. Overall 63% 

of consenting patients were observed before and after the intervention, and were 

reported on for this study. Characteristics of the patients showed that 75% of patients 

were African American; had a mean 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 recall of weight loss recommendations and were more likely to report 

greater confidence about losing weight (52% vs. 70%, p<0.01). This study is a pilot 

study within a confined group of population, and a very small sample size (N = 64) 

but it provides some information 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 the combined 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 physician 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 three-component patient education programme to improve medication 

adherence. A total of 275 individuals (controls who received no specific 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 and medication 

taking, training of pharmacists to communicate, and picture based prescription to ease 

understanding of prescription taking and adherence. Baseline levels of medication 

adherence were measured by ócumulative medication gapô (CMG), where the number 

of days when the patient did not take the required medication was calculated and 

further a weighted average of the ómedication gapô was calculated for both the control 

and the intervention group. The efficacy of the programme was measured by 

calculating the difference between CMG scores at baseline and at six months post 

intervention.  

The intervention and the control groups had initial differences, thus this was not a true 

randomised controlled trial and the groups were located at two different sites as well. 

The gap in medication adherence was less 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 benefits of the combined programme 

The investigators reported a small but possibly unimportant improvement in 

medication refill adherence; however, the participants who took the intervention 

reported that the pictures helped them to remember the medication schedules. The 

results of this study suggest that efficacy of literacy enhancing programmes could 

better be evaluated based on literacy related relevant outcomes. Outcomes such as 

cumulative medication gap over six months may not be supported by research that is 

otherwise underpowered. However, this study showed that there are potential benefits 

of literacy enhancing protocols such as picture insertion in prescriptions, but their 

downstream effects may be uncertain when studied over short periods of time within 

diverse populations.  

Jacobs et al. (2001) conducted a large two year retrospective study on 4380 

participants with limited English speaking ability (English as their non-first language) 

and enrolled in a staff model HMO to test the effectiveness of comprehensive 

interpreter services scheduled simultaneously with physician visits compared with 

usual care at these services where no additional interpreter services were available for 

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 significant increase in office visits, prescription written and filled, and in the 

utili sation of rectal examinations. In addition, disparities in rates of faecal occult 

blood testing, rectal exams, and flu immunisation between Portuguese and Spanish-

speaking patients compared to the general population were significantly reduced after 

the implementation of the professional interpreter services 

Jones et al. (2001) conducted a one sample pre-post intervention study on 193 

underserved Latino families with asthmatic children to study the effectiveness of a 

culturally appropriate tailored intervention to increase communication and 

assertiveness with medical providers for increase in knowledge and changes to the 

bedroom environment of the children with asthma. The intervention was based on a 

similar tailored programme by Georgetown University titled,  

ñKnow Your Asthmaò and consisted of one on one meeting, and tailored instructions. 

In the follow-up evaluation, after 108 days of administration of the programme, the 

investigators reported that in this population, knowledge of asthma increased 

significantly (39 to 50% correct on a disease questionnaire from pre- to post-test, p < 

.001) and participants 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 < 0.001). The results of this study suggest that 

if a programme can be tailored to suit the cultural values of the patients, then not only 

do such educational programmes increase the knowledge of the participants, but also, 

as a result of such increases in knowledge, downstream health effects tend to emerge.  

Effectiveness of direct literacy skill building 

Three RCTs and one non-RCT were identified in this group of studies that evaluated 

the effectiveness of direct literacy skill building interventions. Briefly, in this set of 

studies, the providers or practitioners directly 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 develop their decision making skills. The specific 

interventions covered in this set of studies were: 

Á Low literacy educational handouts provided at the point of care. 

Á Making available to the patients pocket sized cards with easy to read nutritional 

label guidance using colour codes; to help with proper food group choices.  

Á Multimedia based prostate cancer information where the physician or the health 

care provider and the patients went over with instructions. 

Á Exposing patients to computerised decision support 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 of distributing a 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 intervention arm 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 investigators  found that use of a pocket sized 

card with easy to read nutrition labelling improved nutrition knowledge among the 

participants. The intervention group had greater improvement on the follow up 

questionnaire scores than the control group (p < 0.001). The 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 literacy. The results of 

this study suggest that use of symbols along with multimedia may work well with 

those who have some literacy as opposed to those with very low literacy (Jay, et al., 

2009) . 

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

literate low computer literate and newly diagnosed with breast cancers (and who were 

also identified English as their non-dominant or second or third language) from two 

urban public hospitals and tested the effectiveness of a computerised decision aid on 

decision making ability of these patients. The intervention combined entertainment 

and education using the idiom of a jewellery box to interact with 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 

Computerised Patient Decisional Aid (CPtDA), and perceived clarity of values in 

making a treatment decision (via a low literacy version of the Decisional Conflict 

Scale (DCS). The study found that over half of the participants utilised the jewellery 

box to store issues they found concerning about the treatments. On average, users 

flagged over 13 issues of concern with the treatments. Feeling of un-clarity 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 who attended 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 the knowledge 

improved for all patients, irrespective of the literacy status. Low literacy group showed 

significant improvements in knowledge ï regardless of the decision aid they received and 

there were no significant differences between the aids in subjectsô knowledge gains.  
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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. 
(1995) 

RCT 101 English-speaking 
patients with 

lacerations who were 
willing to give 
informed consent 

(No assessment tool 
bur "Education" as 
less or more than high 
school level).   

Fifty-four patients 
received discharge 
instructions with 
illustrations, and 47 
patients received 
discharge instructions 
without illustrations. 

Comprehension Overall, 55% of patients chose five or more correct 
responses. Patients with illustrations were 1.5 times more 
likely than patients without illustrations to choose five or 
more correct responses (65% versus 43%; P=.033). 

The illustrations made a bigger difference in patients who 
had no more than a high school education. Among patients 
with no more than a high school education (n=71), patients 
with illustrations were 1.8 times more likely to choose five or 
more correct responses (P=.038). 

Bryant et al. 
(2009) 

RCT 232 Under privileged and 
mostly indigent low 
literacy patients as 
measured by the 
REALM. 

Multimedia version of 
a standard medical 
questionnaire. 

Comprehension and 
understanding of 
symptoms. 

Compared to the standard text based information, 
participants who used the multimedia version demonstrated 
higher level of understanding and comprehension of their 
symptoms (error rate 1.97 intervention vs 3.48 control, p < 
.001). The improvements were greater in the lower-literacy 
group.  

Calabro et al. 
(1996) 

RCT 252  
Women 

Pregnant women 
visiting public health 
clinics US, majority 
unemployed, low 
SES,  less than 1% 
English speaking and 
8% Spanish speaking. 

Education materials 
written at lower 
reading level. 

Knowledge content 
of the materials, self 
reported alcohol 
consumption, 

behavioural 
intention. 

Some evidence that materials prepared at the level of 3rd 
grade reading level as opposed to 10th 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. 

Carcaise-
Edinboro et al. 
(2008) 

RCT 754 Forty-nine percent 

of participants had 
less than or equal to a 
high school education, 
while 24% had a 
college degree. 

Low-literacy nutrition 

education materials 
(6th-grade level) and 
personalised dietary 
feedback were 
administered by mail 
and telephone 

Effect of the 

intervention on fruit 
and vegetable intake 
behaviour, 

knowledge, 
intentions, and self-
efficacy 

Education was a moderator of the FFB fruit and vegetable 
subscale (P = .10). 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). 

Coyne et al. 
(2003) 

RCT 44 
institutions, 
with n=226 
(137 
intervention, 
89 control) 

Patients enrolled in 
cancer treatment 
trials. Literacy was 
assessed using the 
REALM. 

Easy-to-read consent 
statement 

Comprehension, 

patient satisfaction 
with the consent 
document, patient 
anxiety, and accrual 
to the treatment 
studies. 

Use of an easy-to-read consent statement was associated 
with reduced patient consent anxiety, an increased 
satisfaction with the informed consent document, but not 
with improved patient comprehension.  
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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    

Delp & Jones 
(1996) 

RCT 57 Patients who 
presented to the ED 
of a community 
teaching hospital with 
lacerations,  who had 
less than high school 
education, presumed 
low literacy. 

 

Cartoon illustrations to 
improve 
comprehension of 
instructions. 

Patientôs recall of, 
understanding of, 
and compliance with 
wound care 
instructions. 

 

 

The patients given cartoon instructions were 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% vs 54%, p < 0.01). Subset analysis of those 
patients who had less than a high school education 
demonstrated even larger differences on compliance. 
Cartoon illustrations were demonstrated to be effective in 
conveying information and may improve patient compliance 
with ED release instructions.  

Dowse et al. 
(2005) 

 

 

RCT 87 Participants were the 
Xhosa group, 
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.  

87 study participants 
were randomly 

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. 

Understanding of 
prescription 
instructions and 
adherence. 

A high adherence of greater than 90% was found for 54% of 
the experimental group, compared with only 2% of the 
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 II:  interventions to mitigate the effects of low literacy    

Greene et al. 
(2008) 

 

RCT 303  Adults between 18-64 
years of age, 45% 
had less than high 
school education. 

Presentation of 
information about 
choosing a health plan 
in the format of first 
putting the 
commonalities of two 
plans, and then citing 
the uniqueness of 
each plan; these 
presentations were 
based on a framework 
based presentations of 
more specific 
information about 
advantages and 
disadvantages. 

Comprehension of 
information or recall, 

choosing one plan or 
another, and ease of 
understanding the 
information. 

It was found that laying out information either side by side or 
by pointing out the commonalities of one and differences 
between the others did not have any influence on ease of 
understanding the information.  

Further, if the plan information layout was modified by 
frameworks (i.e., citing the advantages and disadvantages), 
this tended to confuse the participants and made 
comprehension of information difficult for the participants.   

Hawthorne 

 et al. (2001) 

RCT 200 original 
study, but 
105 this 
study 
(intervention 
n= 59, 
control 
n=46).  

Pakistani women with 
Type 2 diabetes.  

One-to-one structured 
diabetes health 
education, delivered 
by a link worker with 
pictorial flashcards as 
a visual aid. 

Knowledge and 
blood sugar control.  

Assessed before 
and 6 months after 
intervention by 
questionnaire and 
haemoglobin A1c 
blood tests to 
measure their overall 
blood sugar control. 

Improved knowledge scores after 6 months in the 
intervention group, with women showing a catch-up 
improvement such that they equalled men. 

Hill and Bird 
(2003) 

RCT n = 100 

 

Patients with RA to 
start DPA, referred by 
the rheumatologists in 
the rheumatology out-
patient clinic.  

Drug information 
leaflet (DIL) for D-
penicillamine (DPA) 
with additional verbal 
information. 

Knowledge 
questionnaire scores 
at weeks 0 and 24. 

After 24 weeks patients increased their knowledge of DPA, 
the lowest score being 6/14 (in one patient), the highest was 
13 points, scored by eight patients ( p<0.0001).  

Assessment of additional verbal backup showed that 

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.      

 

 

 

 



50 

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. 
(2009) 

RCT 90 (30 
patient-
parent pairs 
in each of 
three 
groups) 

Patient-parent pairs, 
non-dominant, low 
literacy population as 
measured by the  

REALM. 

 

Modified information 
content document for 
consent (MIC) and/or 
addition of narrated 
slideshow (SS) 
slideshow with voice 
over containing same 
18 elements with audio 
visual cues or usual 
orthodontists' printed 
material only.  

Comprehension and 
recall of the 18 
elements. 

 

Comprehension scores were consistently lower than recall 
scores. Reducing grade level and making formatting 
changes alone made no significant differences in recall or 
comprehension. Adding the narrated slideshow improved 
'processability' and improved recall compared with the other 
interventions. Combining improved readability and 
processability benefited both patients' recall and parents' 
recall and comprehension compared with the usual printed 
material. 

 

Mansoor and 
Dowse (2006) 

RCT 120 HIV patients 
presenting at a 
primary care clinic. 

Pictogram based 
patient information 
leaflet or  

patient information 
leaflet but with no 
pictogram. 

Knowledge about 
HIV medication. 

Pictogram PIL performed better on all counts compared to 

non-picto PIL. Both groups performed better than the no 

PILs. 

Sudore et al. 
(2007) 

RCT 205  English and Spanish-
speaking patients, 
literacy level 
assessed with the 
short form Test of 
Functional Health 
Literacy in Adults. 

Large font printed 
consent information 
document written at a 
fifth grade reading 
level containing 
concrete language 
presented in an 
organised layout, and 
including culturally 
diverse, text-
enhancing graphics. 

Acceptability 
measures: óóease of 
use and 
understandingôô, 
óópersonal usefulness 
in treatment 
decisions and 
discussionsôô, and 
óógeneral value in 
care planning" for 
advance directive 
forms.  

Participants assigned to the redesigned versus the standard 
advance directive reported higher ratings for all acceptability 
measures: óóease of use and understandingôô (69.1% vs 
48.7%, p < .001), óópersonal usefulness in treatment 
decisions and discussionsôô (88.6% vs 75.9%, p = .001), and 
óógeneral value in care planningôô (86.0% vs 79.0%, p = .03). 
Among participants with limited 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 was 
preferred over a standard form. It also resulted in higher 6 
month completion rates. 

Yates & Pena 
(2006) 

RCT 200 Patients aged 15 
years or more, 
presenting at ED with 
a head injury, literacy 
level assessed with 
REALM. 

Simplified head injury 
advice sheets. 

Comprehension 
scores for the advice 
sheet, health literacy 
level, demographic 
factors, and form 
preference. 

In this study population, where most read at high school 
level or above (84.5% of the study population had a health 
literacy level of 9th grade or above) the simplified advice 
sheet was still better understood. The study does point to 
the fact that groups with adequate literacy may still have low 
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 III:  interventions to mitigate the effects of low literacy 

Hawley et al. 
(2008) 

Cross-
sectional 
Survey  

2412 Online hypothetical 
medical decision 
making scenario 
tested in low and high 
numeracy individuals. 

Participants were 
randomised to 

receive risk/benefit 
information (likelihood 
of needing bypass 

surgery and 
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 
óósparkplugôô; pie chart; 
or modified pie graph 
(óóclock graphôô); and 
table.  

Verbatim 

(specific numerical) 
and gist (general 
impression) 
knowledge. 

Viewing a pictograph was associated with adequate levels of 
both types of knowledge, especially for lower numeracy 
individuals. Viewing tables was associated with a higher 
likelihood of having adequate verbatim knowledge vs other 
formats (p < 0.001) but lower likelihood of having adequate 
gist knowledge (p < 0.05). 

Thomas et al. 
(2003) 

Two group 
pre post 
intervention   

583 Patients visiting a 
medical clinic of a 
large inner-city 
hospital serving a 
majority black 
population who were 
Ó65 years or had 
heart or lung disease 
or diabetes and had 
not previously been 
vaccinated were 
considered for the 
study. 

A culturally appropriate 
videotape about the 
pneumococcal 
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

th
 grade 

reading level and 
presenting minimal 
information about the 
vaccine and prompting 
the patient to ask the 
doctor about the 
"pneumonia shot" 
today. 

Patient vaccination. 

Patient and primary 
care provider 
discussed vaccine. 

Patient read 
brochure. 

Patient showed 
brochure to primary 
care provider. 

Primary care 
provider 
recommended 
vaccine. 

A culturally appropriate videotape along with a low literacy 
brochure significantly increased pneumococcal vaccination 
rates and physician-patient discussion about the 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. 
(2001) 

Descriptive 
before-and-
after 

21 Adult clients of inner 
city job training 
programme who had 
less than fifth-grade 
literacy skills. 

Pictographs Recall of medical 
information.  

85% mean correct recall of pictographs meanings 
immediately after training, 71% after 4 wks.  

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 & 
Tomlinson 
(1997) 

RCT 201 Pakistani patients 
attending a hospital 
outpatient clinic or 
diabetic clinics in ten 
general practices in 
Manchester. 

Pictorial flashcard 
based one-to-one 
education. 

 

Knowledge scores, 
changes in self-
caring behaviour, 
attitudes, changes in 
cholesterol and 
HbA1c. 

 

All parameters of knowledge were increased in the study group: 
percentage scores for correctly identifying different food values 
increased from 57% to 71% (adjusted difference +11.8%) and 
knowledge of one diabetic complication from 18% to 78%. Self-
caring behaviour improved, with 92% of patients doing regular 
glucose tests at 6 months compared with 63% at the start.  

Attitudinal views were more resistant to change and HbA1c 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. 
(2007) 

RCT 236 Community-dwelling 
older adults 
diagnosed with 
congestive heart 
failure recruited at a 
mid-western, county-
managed urban 
hospital (literacy 
accessed via the 
Short Test of 
Functional Health 
Literacy in Adults). 

Pharmacist-based 
patient education 
intervention with 
content, language, 
organisation, and 
format of 
instructions 
designed to 
address declines in 
literacy, sensory, 
and cognitive skills. 

Health related 
literacy and  
instruction 
preferences. 

Preference for the patient centred instructions was greater for 
intervention versus control participants and for participants with 
lower health literacy. 

Schillinger et al. 
(2009) 

RCT (three 
groups) 

339 Outpatients with 
poorly controlled 
diabetes and low 
literacy as measured 
by the Short version 
of the Test of 
Functional Health 
Literacy in Adults. 

A: Interactive 
weekly automated 
telephone self-
management 
support  

B: 90 min monthly 
group medical visits 
with physician and 
health educator 
facilitation, or C = 
'usual care'. 

Primary outcome = 
one- year change in 
self management 
behaviour; 
additionally, one- 
year changes in 
patient 
communication 
processes, and 
metabolism 
outcomes. 

Both self-management support arms showed improvements in self 
management compared to usual care (p < .05). Gains were greater 
for the automated telephone self-management support arm than 
the physician and health educator facilitation arm (ES = 0.27, p = 
0.02). 

Patient-centred self-management support improves certain 
aspects of diabetes care and positively influences self-
management behaviour.  
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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. 
(1997) 

RCT 351 California adults with 
low literacy skills and 
participating in the 
Stanford Nutrition 
Action Program. 

A newly developed 
curriculum that 
focuses primarily on 
lowering dietary fat 
intake and the 
curriculum 
emphasises 
methods and 
materials for adults 
with low literacy. 

The   binary 
measure, based on 
the probability of 
meeting the three-
month post 
intervention goal of < 
30% of calories from 
total fat.   

  

Participants with moderate baseline dietary fat who participated in 
the intervention classes achieved a 59.7% success rate and 
showed significantly greater improvements in nutrition knowledge 
and nutrition self-efficacy 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 this population of adults with low literacy skills, a large 
proportion of those with moderate baseline dietary fat who 
participated in the newly developed low literacy classes met the 
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. 
(2005)  

RCT 213 Patients with Diabetes 
and with heart attack 
admitted to hospital 
and at the point of 
discharge. 

Brochure explaining 
heart disease, 
diabetes, 
relationship 
between hd. & dm. 

Reminder card with 
info on what to ask 
doctor. 

Multiple outcomes 
including blood 
pressure, lipid levels, 
HbA1c level, and 
Aspirin use. 

The study did not find any difference in the end points between 
those in the treatment versus those in the control arms for blood 
pressure or clinical outcomes. In addition, 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). 

Ziemer et al. 
(2003) 

RCT 648 Simplified meal plan 
as opposed to 
exchange based meal 
plan for diabetics. 

Diabetic patients 
who were low 
literate African 
Americans. 

HbA1c, blood 
pressure and lipid 
levels. 

There was no important 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 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 III:  interventions to  enhance the health system at the care interface 

Gazmararian et 
al. (2009) 

Non-
randomised 
two group, 
before-and-
after trial. 

275 Minority indigent 
population, low 
literacy rates, visiting 
three intervention 
pharmacies or one 
control pharmacy. 
REALM assessment 
of literacy. 

 

6-month 
intervention with 3 
parts; automated 
telephone calls to 
patients for refill, 
pictorial 
representations of 
appearance, 
indication, dosing 
schedule, trained 
pharmacists to 
clearly 
communicate with 
the patients. 

Measured refill 
adherence 

cumulative 
medication gap,  

Self-reported 
adherence, 

self efficacy, 

satisfaction with 
services, 

medication 
understanding. 

 

Small improvements in medication refill adherence, but this 
difference was not statistically significant. Health literacy was not 
significantly associated with medication adherence, but 80% of the 
intervention participants reported that pictures helped them to 
remember. 

 

 

Jacobs et al. 
(2001) 

Two-year 
retrospective 
cohort study. 

4,380 Limited-English-
proficient patients 
continuously enrolled 
in a staff model health 
maintenance 
organisation. 

Comprehensive 
interpreter services  
Scheduled 
simultaneously with 
physician visits and  

available to help 
patients 24 hours a 
day. 

Change in clinical 
services and 
preventive service 
use.  

 

Clinical service use increased significantly in the intervention group 
compared to usual care: for office visits (1.80 vs 0.70; p <.01), 
prescriptions written (1.76 vs 0.53; P <.01), prescriptions filled 
(2.33 vs 0.86; p<.01), rectal examinations (0.26 vs 0.02; p =.05). 
Disparities in rates of faecal occult blood testing, rectal exams, and 
flu immunisation between Portuguese and Spanish-speaking 
patients and a comparison group were significantly reduced after 
the implementation of the professional interpreter services.  

Jones et al. 
(2001) 

Single group 
before-and-
after study 
with multiple 
replications. 

204 Underserved  

Latino families with an 
asthmatic child. 

Cultural tailoring in 
improving 
communication and 
assertiveness with 
medical providers, 
presenting asthma 
information and 
recommendations, 
addressing fatherôs 
lack of involvement 
in childôs health, 
medicine plan.  

Knowledge and 
changes to the 
child's bedroom 
environment. 

Asthma knowledge increased significantly (39 to 50% correct from 
pre- to post-test, p < .001) and participants 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 < 0.001).  
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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. 
(2008) 

Before-and 
after  

64 Nephrology 

fellows and clinic staff 

Patient literacy 
assessed by REALM. 

 

Literacy appropriate 
weight loss 
intervention 
targeting both 
providers (two 2-h 
workshops) and 
patients (15 min 
group educational/ 
motivational 
session led by a 
nurse). 

Physicianôs weight 
loss communication. 
Changes in patientsô 
recall of weight loss 
recommendations, 
beliefs about health 
risks of obesity and 
benefits of weight 
loss, and self-
efficacy concerning 
weight loss. 

Physicianïpatient targeted communication outcomes. 

Physician's outcomes: change in behaviour (such as weight loss 
counselling domains including weight loss behaviour, eating/diet, 
activity/exercise, and seeing a dietician), basic communication 
skills and health literacy communication skills (such as inviting 
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 II: direct literacy skill building interventions 

Jay et al. 
(2009) 

RCT 56 Low income,  

non-dominant 
population (from 
lower east side of 
Manhattan), low 
literacy as measured 
with the Short Test of 
Functional Health 
Literacy in Adults 
(STOFHLA). 

A nutrition label facts 
pocket card (standard 
food label colour 
coded in stop light 
fashion), and an 8 min 
video explaining card 
use vs a control 
condition of written 
materials only.  

Knowledge about 
nutrition (nutrition 
food label quiz).  

 

The intervention group had greater improvement on the quiz 
than the control group (p < 0.001). The greatest improvement 
occurred in patients with adequate health literacy in the 
intervention group (p < 0.05), but there was no improvement in 
patients with limited health literacy. The multimedia 
intervention was shown to improve short-term food label 
comprehension in patients with adequate health literacy only. 

Volk et al. 
(2008) 

RCT 450 Male primary care 
patients with no 
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". 

An entertainment-
based prostate cancer 
screening decision aid 
(EBDA). 

Knowledge of 
prostate cancer and 
screening measured 
by bespoke 
questionnaire 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). 

Knowledge improved for all patients. Low literacy group 
showed significant improvements in knowledge ï regardless of 
the decision aid they received and there were no significant 
differences between the aids in subjectsô knowledge gains. 
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 III: direct literacy skill building interventions 

Jibaja-Weiss 
et al. (2006) 

One 
sample 'pre 
post' 
intervention 
study with 
repeated 
measure. 

51 Patients, who are low 
literate and naive 
computer users, 
newly diagnosed with 
early stage breast 
cancer from 2 urban 
public hospitals. 
English as a second 
language (spoke both 
English and 
Spanish). 

A computerised 
decision aid (cpida) 
that combines 
entertainment-
education 
(edutainment) with 
enhanced (factual) 
content. 

Patients' use of the 
jewellery box to 
store issues during 
completion of the 
CPtDA, and 
perceived clarity of 
values in making a 
treatment decision 
(via a low literacy 
version of the 
Decisional Conflict 
Scale). 

Over half of the participants utilised the jewellery box to store 
issues they found concerning about the treatments. On 
average, users flagged over 13 issues of concern with the 
treatments. Scores on the DCS Uncertainty and Feeling 
Unclear about Values subscales were lower after the 
intervention compared to before the decision was made.  

 

Evidence Level IV: direct literacy skill building interventions 

None identified      

 



59 

 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. 
(2004) 

RCT n = 40 Mothers of 
newborn/mixed 

/newborn hearing 
screening. 

Detailed verbal presentation 
vs brief verbal explanation. 

Knowledge about 
screening test. 

Knowledge about screening test (mean score); 5.2 vs 4.6 
(NS). 

 

Campbell et al. 
(2004) 

RCT n = 233 Low income parents, 
low reading level (n = 
124 sub-group). 

Modified print, video, and 
computer/ consent 
information for a high- and 
low-risk paediatric study 
compared with original print 
materials. 

Recall of consent 
information. 

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 low literacy. 

Davis, Berkel  
et al. (1998) 

RCT n = 445 Low income women 
with limited literacy 
skills > 40 years, and 
never had 
mammogram. 
REALM testing done 
and 

69% African 
American 

50% not graduated 
from high school 
(between 4th ï 6th 
grade reading level). 

Tailored intervention 
including a 12-min 
interactive educational and 
motivational program, 
developed in collaboration 
with women from the target 
population. 

 

Mammography 
rates 6 months and 
24 months post 
intervention. 

 

A significant increase (p = .05) in mammography 
utilisation was observed after the intervention designed in 
collaboration with patients (29%) as compared with 
recommendation alone (21%) or recommendation with 
brochure (18%) at 6 months.  

However, at 2 years, the difference favouring the custom- 
made intervention was no longer significant.  

 

Davis, 
Bocchini, et al. 
(1996) 

Non-RCT n = 522 Parents/adults 
accompanying 
children in 3 
paediatric clinics. 

Specially prepared lower 
grade level parent 
educational pamphlet with 
instructional graphics about 
polio vaccine and standard 
pamphlet. 

Comprehension 
and time needed to 
read. 

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. 
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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, 
Fredrickson, et 
al. (1998) 

RCT n = 610 Parents with a broad 
range of 
demographic 
characteristics 
(stratified by literacy 
level as measured by 
the REALM). 

Easy to read polio vaccine 
pamphlet.  

Reading ability, 
comprehension and 
preference for Polio 
vaccination. 

Survey 
questionnaire. 

These findings demonstrate that simplifying written 
immunisation material will increase appeal (76% easy 
pamphlet vs 21% usual pamphlet, p < 0.001), but such 
modification may not raise comprehension to an 
acceptable level without use of instructional graphics. 
Although readers of the easy to read pamphlet achieved 
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.  

Davis, 
Holcombe, et al. 
(1998) 

Non-RCT n = 183 Participation in 
clinical cancer 
research studies. 

Special low-literacy consent 
form (7th grade level) and 
standard consent form (16th 
grade level) for participation 
in clinical cancer research 
studies. 

Comprehension 
and participant 
preference. 

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. 

DeWalt, et al. 
(2006) 

RCT n = 127 Adults with heart 
failure. 

Educational session with 
pharmacist vs general heart 
failure education pamphlet 
+ usual care. 

Death or hospital 
admission 
(incidence rate 
ratio). 

Death or hospital admission (incidence rate ratio); 42% 
vs 61%; 0.53, 95% CI 0.32 to 0.89, p<0.05) and heart 
failure related quality of life (mean change in score) 2 
(95% CI 9 to 5, P=0.59).  

 

Ferreira et al. 
(2005) 

RCT (cluster) Patients;  

n = 2046; 
HPs: 

n =113 

Colorectal cancer 
screening 
participants: male 
veterans aged 
50+/mixed. 

Professionals attended 
workshop on colorectal 
screening and 
communicating with 
patients+4 group sessions 
(feedback on clinicôs and 
own screening 
recommendation and 
completion rates vs usual 
care). 

Colorectal cancer 
screening (% 
patients screened). 

Colorectal cancer screening (% patients screened); 
41.3% vs 32.4%; p=0.003.  
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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. 
(1997) 

Non-RCT n = 162 Low-literacy workers 
(No measure of 
literacy). 

Year-long worksite anti-
hypertension educational 
intervention designed for 
low-literacy workers. 

Blood pressure.  Intervention participants who were unskilled showed a 
drop in their systolic and diastolic blood pressures (net 
change 2.1 mm Hg). 

 

Gerber et al. 
(2005) 

RCT n = 224 Diabetes patients in 
five clinics. 

Implementation and 
evaluation of a low-literacy 
diabetes education 
computer multimedia 
application.  

 

Diabetes 
knowledge and 
HbA1c. 

The intervention did result in significant improvement in 
HbA1c among low-literacy subjects with poor glycaemic 
control (HbA1c Ó 9.0%); however, this represents a 
fraction of the enrolled sample. Use of the internet by 
patients with low literacy was limited: only 5% of the 
sample used the internet. 

Hartman, et al. 
(1997) 

RCT n = 200 Participants enrolled 
in a nutrition 
education 
programme.  Low 
literacy levels. 

A community-based low-
literacy nutrition education 
program.  

 

Nutritional status, 
fat intake, blood 
cholesterol levels. 

No significant changes in outcome variables. Note: 
groups not homogeneous. 

Hayes (1998) RCT n = 60 Persons discharged 
and receiving 
medication 
instruction. 

A ñgeragogy-basedò 
intervention (large print, 
easy to read, organised for 
elderly) for medication 
instruction or usual 
approach to discharge from 
emergency departments. 

Knowledge. The group of persons discharged and receiving the 
geragogy-based medication instruction had more 
knowledge of medications than those who got the 
standard discharge. 

 

Holzmer et al. 
(2006) 

RCT n = 243 Participants recruited 
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. 

Tailored, nurse-delivered 
adherence intervention 
program--Client Adherence 
Profiling and Intervention 
Tailoring (CAP-IT). 

Adherence  to HIV 
medications. 

No significant differences over time on the 5 medication-
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 
et al. (1997) 

RCT n = 351 Low-literacy 
population (66% at 
8th grade level or 
below). 

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). 

Nutrition 
knowledge, 
attitudes, self-
efficacy. 

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 n = 433 Previously 
unvaccinated 
patients  

who presented for 
routine primary care, 
low literacy/marginal: 
(64.7%) had less 
than a high school 
education; 93% were 
African-American, 
prior estimates 
indicate in this 
population marginal 
or inadequate 
literacy rates approx. 
80%. 

One-page, low-literacy 
(below 5

th
 grade level 

educational handout 
encouraging patients to 'ask 
your doctor about the 
pneumonia shot' (i.e., an 
attempt at direct-literacy 
building to enable patients 
to better navigate the health 
system). 

 

Discussion about 
the vaccine 
between patient 
and doctor and/or 

administration of 
the vaccine at the 
clinic visit. 

 

Patients in the intervention group were 4 times more 
likely to have discussed the pneumococcal vaccine with 
their physicians than patients in the control group, and 
were more than 5 times as likely to have received the 
pneumococcal vaccine as the control group. In a 
multivariate analysis controlling for race, sex, education, 
insurance status, age, level of physician training, health 
status, and vaccine indication, only assignment to the 
intervention group was statistically significantly related to 
the probability of being immunised or discussing the 
issue with their physicians (p <.001 for both trends). A 
simple, low-literacy educational tool increased 
pneumococcal vaccination rates and patient-physician 
discussions about the vaccine in an elderly, low-literate, 
indigent, minority population. 

Kalichman,  et 
al. (2005) 

Pre-post test n = 30 People with low 
literacy skills and 
living with HIV/AIDS. 

Nurse-delivered 
antiretroviral treatment 
adherence intervention. 

Knowledge and 
adherence to 
medications. 

Significant reduction on missed or late doses and 
knowledge. Note: non-randomised trial of small size. 

Kim,  et al. 
(2004) 

Prospective 
observational 

n = 92 Diabetes patients. Diabetes education classes. Diabetes 
knowledge and 
HbA1c. 

 Association of health literacy with self-management 
behaviour in patients with diabetes. However, no 
association with HbA1c. 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 
al. (2001) 

Post-test  n = 30 Men newly 
diagnosed with 
prostate cancer. 

A specially designed CD-
ROM educational program 
given to men newly 
diagnosed with prostate 
cancer. 

Knowledge of 
prostate cancer. 

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 n = 330 Persons 40-70 yrs 
with hypertension or 
high cholesterol. 

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). 

Total cholesterol, 
low density 
lipoprotein 
cholesterol, blood 
pressure. 

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 n = 555 Pregnant smokers 
and ex-smokers. 

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 vs standard 
materials. 

Quit rates. 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. 
(2000) 

Non-RCT n = 192 Persons with sleep 
apnea, 18-72 yrs. 

A 13-minute sleep apnoea 
video written at 12th grade 
level and a brochure written 
at the 12th grade level. 

Knowledge. The 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. 
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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 & 
Daniels (2001) 

RCT n = 60 Parents of children in 
the Head start 
programme. 

Comprehensive family 
services centre versus a 
standard Head Start 
program. 

Family well-being, 
including parental 
depression. 

Overall family well-being increased in the comprehensive 
service centre groupðhigher income, increased literacy, 
and decreased parents with high depression scores. 

 

Robinson et al 
(2008) 

Pre-post test n = 110 Asthmatic children. Classes and 
camp/Asthmatic children 
attended 2-hr literacy and 
asthma education classes 
on Saturdays for 6 mo and 
a 5 day camp. 

ED visits. ED asthma-related visits dropped from 63% 6 mos before 
study to 33% 6 mos 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. 

Rothman,  
DeWalt, et al. 
(2004) 

Case control 
nested in a 
RCT 
(conducted 
2001-2003). 

n = 217 Patients attending a 
university general 
internal medicine 
practice,  type 2 
diabetes with poor 

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

Usual care supplemented 
by intensive diabetes 
management from 3 clinical 
pharmacist practitioners 
and a diabetes care 
coordinator. 

Levels of HbA1c, 
systolic blood 
pressure (SBP). 

 

The low literacy sub-groups were small (n=33 and n=43), 
resulting in a low power to detect a true difference. A 
comprehensive diabetes disease management program 
benefitted patients with low literacy to a greater degree 
than patients with higher literacy. 

Greater improvement in patients receiving the 
intervention (a comprehensive disease management 
programme, n=43) than the control (usual care, n= 33); 
adjusted difference, ï1.4%; 95% CI, ï2.3% to ï0.6%; 
P<.001. Low literacy patients receiving the intervention 
were also significantly more likely to reach goal HbA1c 
levels; adjusted OR, 4.6; 95% CI, 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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Table 1 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, 
Malone, et al. 
(2004) 

 

 

Per-post test 
(conducted 
1999-2000) 

n = 111 Adults with poorly 
controlled type 2 
diabetes/mixed 
literacy and 
numeracy. 

Diabetes disease 
management:  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 vs 1-hour 
educational session plus 
usual care. 

HbA1c level, %, 
mean change,  
Systolic BP,  blood 
cholesterol. 

HbA1c level, %, mean change, net change -2.5 vs-1.6, -
0.8, 95% CI 1.7 to 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.  

 

Van Servellen, 
et al. ( 2005) 

RCT n = 69 Latino Spanish-
speaking adults with 
HIV/ mixed 
literacy/numeracy. 

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 vs 
usual care. 

HIV knowledge' 
medication 
adherence and HIV 
literacy. 

Six week data:  HIV knowledge, mean (SD) change in 
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. 
(2006) 

RCT n = 70 Adults with 
depressive 
symptoms/ all with 
limited 
literacy/numeracy. 

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) 
vs usual care 
(antidepressant + 
counselling). 

Depression score 
(Patient Health 
Questionnaire, 
PHQ-9). 

Depression score (Patient Health Questionnaire, PHQ-9), 
median 6 vs 10, p =0.04. 

Wydra (2001) RCT n = 159 Patients  receiving 
outpatient cancer 
treatment. 

An interactive videodisc 
designed to help cancer 
patients improve self-care 
of illness-related fatigue. 

Self-care of cancer 
fatigue symptoms. 

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. 
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Discussion 

The purpose of this review was to evaluate the effectiveness of different interventions 

that were aimed at improvement of health literacy of low literate and/or minority 

population groups. Four systematic reviews and 58 primary studies of different 

designs were eligible, of them 30 studies were outside those included in the 

previously published reviews 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 specifically designed for low 

literacy patients, computerised 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, pharmacists 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, complex interventions that utilised more than one modality of 

engaging with the patients to educate them, and video based instructions. The 

majority of these interventions were found to be successful, in as much as they were 

found to significantly improve the desired measurable learning outcomes studied. 

These interventions can be organised in three overlapping 'themes': interventions that 

were aimed at direct intervention to remedy effects of low literacy (e.g., pocket cards 

with information on nutritional factors, computerised 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, graphical illustrations, 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 information to the patients), and interventions that 

were delivered and effected at the interface of care between the health providers and 

patients themselves. These interventions included, for instance, any or all of the above 

mentioned interventions but specifically tailored 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 to assess the effectiveness of different 

approaches. The different outcomes include change in knowledge on a range of topics 

including nutrition 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, change in 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 as HbA1c levels. In general, most 

interventions were successful in bringing about changes in either knowledge, 

improved recall, or change in attitude related scores. Notwithstanding these successes, 
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interventions were not as 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 interventions is overwhelmingly more effective than others. Almost all of the 

above mentioned interventions have, in one study or another, shown to be effective. 

Because of the nature of measurement, and the range outcomes considered by 

researchers, and the description of the effect estimates, it was not possible to make 

head-to-head comparisons, but even in positive studies, the differences in the 

outcomes among those who received the intervention and the usual treatment (the 

effect sizes) 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 individuals in particular.  

Nevertheless, critical appraisal of the body of available evidence points to several 

broad based organising principles that have the potential to improve health literacy or 

that may be effective in addressing the downstream effects of low 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 

modalities are engaged to improve literacy. This could be use of video or audio tapes, 

one-on one-counselling 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 such approaches were reported in the systematic review by 

Schaefer (2008) and in addition, in primary studies, classes of provider-patient 

interface programmes that utilised pharmacist delivered programmes, automated 

tailored messages, personal care were more successful than any other single 

component based activities (Gazmararian, et al., 2009; Schillinger, et al., 2009).   

Second, interventions that utilise principles 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 and Hink (2009), and several RCTs where verbal 

information in addition to text based information, or videotape in conjunction with 

textual materials, or multiple 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 by Berkman et al. (2004), video plus one-on-one coaching of the 

patients in addition to brochures was found to be effective in improving 

mammography rates of low literate women; DeWalt and Hink (2009) reported in their 

reviews primary studies where a combination 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 explained 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 characterised by a set of defined 

psychological processes. He identified seven processes and defined their contribution 

to intelligence and information processing; these included 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 (visuo-spatial 

perceptions such as using a computer to locate items), body kinaesthetic (ability to use 

the body movements and physical action), interpersonal (one-on-one training), and 

intrapersonal (based on one's self knowledge and reflections, often part of cultural 

sensitivity) processes (Gardner, 1993). Each individual has more than one process of 

intelligence and information processing and these, in turn, determine the styles of 

learning for each individual. Thus, multiple modalities and use of more than one 

channel of information presentation 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 that were personalised or tailored to specific individuals or 

groups and outcomes focused performed better than usual care generic learning tool 

dissemination. Evidence in favour of these interventions came from the systematic 

reviews and primary studies. The systematic review by DeWalt and Hink (2009) 

found that interventions comprising pictogram enhanced prescriptions, counselling 

and óteaching backô of patients were beneficial in better understanding of medication 

information. Berkman et al. (2004) reported that studies that used specifically 

designed workplace education programmes were beneficial. In the review by Schaefer 

et al. (2008), nurse delivered counselling and education, as well as one-on-one 

diabetes education, was beneficial for improving diabetes knowledge and medication 

compliance. Among the primary studies, interventions targeted at individual 

physicians to improve their communication skills, use of interpreter services, 

culturally tailored asthma education programmes, and personalised nutrition 

education programmes were all successful in increasing comprehension and 

compliance by the patients (T. 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). Personalisation of messages and tailoring of interventions has 

been shown to be effective in bringing about health behavioural change (Noar, 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 levels is beneficial. Systematic reviews by Berkman et al. (2004) and DeWalt 

and Hink (2009) found that the use of videotape, pictograms, and materials written at 

lower grade levels were beneficial in improving behaviour change, increased 

compliance, and benefitted recall (Berkman, et al., 2004; DeWalt & Hink, 2009). 

About 14 out of 30 primary studies reviewed here found beneficial effects of one or 

other form of multimedia, pictorial, diagrammatic, or legibility enhancement of the 

messages (Austin, et al., 1995; Bryant, et al., 2009; Calabro, et al., 1996; Delp & 

Jones, 1996; Dowse & Ehlers, 2005; Hawthorne, 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). This finding suggests that there is a role of 

appropriately designing key health messages and enhancing them where appropriate 

with pictures, pictograms, symbols, videos, audio clips, and other multimedia 

materials.  

Fifth, a realistic assumption is that better information or increased health literacy will 

eventually bring about changes in specific measurable óhardô biochemical or 



70 

physiological or pathological parameters. However, there are usually mediating 

variables in that pathway. Figure 4 illustrates the role that intervening variables may 

play in the relationship between changes in knowledge, attitude, and behaviour, and 

the ódown-streamô physiological changes that may or may now eventuate (labelled as 

óhardô outcomes). In this illustration, the case of a person with relatively poorly 

managed type 2 diabetes is taken as an example. A common óbio-chemicalô measure 

of diabetes self-management is glycosylated haemoglobin (HbA1c) (essentially a 

measure of the amount of glucose binding to red blood cells). HbA1c (the óhardô 

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 HbA1c test result is 

desirable and a high reading indicates that changes in self-management behaviours 

may be warranted. 

 

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

physiological outcomes  

In this example, the level of HbA1c is considered the óhardô outcome that the health 

literacy focused intervention programme sets out to influence. The 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 self-management behaviours and 

The person 

An individual with type 2 diabetes, a high HbA1c level, low health 

literacy and limited self-management skills enters a diabetes education 

programme. One goal of the programme is to help participants improve 

their blood sugar levels. 

The programme 

A diabetes education programme specifically designed for people 

with low health literacy. 

 

Intermediate outcomes 

Improved knowledge, attitude, and self-management skills. 

 

Self-management behaviours improve over time. 

 

 

 

 

If other physiological and pharmacological factors remain favourable  

then 

 

The óhardô outcome 

HbA1c levels eventually reduce. 

 

    The disease management pathway 
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eventually to the improved management of blood sugar levels and this will eventually 

be reflected in significantly reduced HbA1c test result. However, for the desired 

outcomes to be achieved, other individualised physiological, pathological, and 

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 óhard outcomesô.    

Extending this hypothetical example of diabetes, it is possible to construct similar 

concepts for almost any disease management programme for which there are 

measurable biochemical parameters. Biochemical óhard outcomesô are commonly a 

desired goal, but the importance of enhancing the óbasicsô cannot be overstated as 

these óinitial stepsô are absolutely necessary prerequisites for change. It does not 

necessarily follow that a desirable biochemical change process will subsequently 

occur.  

Sixth, introducing changes in the presentation format of printed information, while 

keeping the content unchanged or/or the grade level the same. In the study by Greene 

et al. (2008), the investigators evaluated whether a two column presentation of the 

pros and cons of different health plans versus other types of formatting would 

influence patients' opinion of health plans and impact their choices, but the results 

were equivocal (Greene, et al., 2008). In another study, Ziemer et al. (2003) tested the 

effectiveness of a simplified picture based meal plan as opposed to an exchange 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 enhancement is as good as the traditional format of dense textual 

presentation of information.  

Finally, and in general,  the majority of the studies appraised were based on a mixed 

population. There was no study based primarily on only Pacific Islanders (in any 

country). In addition, there were ten studies altogether in which 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 population 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 pictograms, 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 same types of interventions were also found to be effective for 

other populations in general. From the perspective of the health professional 

communicating with an individual with low health literacy, the individual with a low 

level of health literacy is almost always in a position of limited understanding, faced 

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 antecedents (e.g., English as a second or third language, low general 

literacy, lack of health system knowledge), are perhaps less important than what 

transpires at the point of intervention. Hence, it may be argued that effective 

interventions may be relatively generalisable and 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 the literature 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 searched with 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 reviews in one way or other 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 studies contained 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 to mitigate them. In 

general, the following organising 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 be based on 

principles of multiple intelligence or are sensitive to the different learning styles 

of their participants. 

3. Successful interventions tend to be personalised or tailored to specific 

individuals, groups and  are outcomes focused. 

4. Pictograms, cartoons, 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 multi-component, use     

multimedia, pictures 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 or second 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 not identify any relevant economic 

evaluations that could inform a qualitative discussion of the incremental costs and 

outcomes likely to be associated with interventions aimed at mitigating the effects of 

low health related literacy, direct improvement of patientsô (and/or providersô) health 

literacy skills, or mitigating the adverse impacts of low health literacy on health 

outcomes. 
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The scope of this review encompasses a range of interventions and intervention 

components (rather than any one óstandardô intervention) and multiple outcomes. The 

costs of these interventions are not well documented. Estimating resource utilisation 

and any possible cost off-sets 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 exhibited methodological 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 impact on the internal 

validity of individual clinical trials, including selection bias, performance bias, 

detection bias and attrition bias (Egger et al., 2001).  

Observational studies are particularly subject to selection bias as well as information 

bias and may be profoundly affected by confounding. Biases commonly present in 

observational studies include: 

Á differences in the intervention that is purportedly common to both arms 

Á concurrent controls 

Á historically for controls gathered from an earlier time period 

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

Á failure to adequately define outcome measures 

Á failure to assess outcomes in a manner that is blind to treatment assignment 

Á inadequate follow-up of patients, and failure to account for missing patients in 

analyses 

In addition, some studies suffer from small patient numbers and therefore are 

susceptible to type II error (i.e., failure to detect a true difference). 
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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 to conclusions that are systematically different from the truth.  

Case control study (see also Nested case control study) An epidemiological study 

involving the observation of cases (persons with the disease, such as cervical cancer) 

and a suitable control (comparison, 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. See also nested case control. 

Case series A descriptive study of a subset of a defined population (i.e., a single 

patient or group of patients) which aims to describe the association between factors or 

attributes which the sample are exposed to, and the probability of 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 population 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 involve the observation of a large population, for a prolonged period (years), 

or both.  

Confidence interval The computed interval with a given probability, e.g., 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 associated with 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. 

Coverage The number, percent, or proportion of eligible people reached by a 

programme. 

Cross-sectional 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 one particular 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 intervention, procedure, 

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, resources and 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 produced 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 hospitalisation in 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 is, a count of episodes of care rather than 

individuals.  

Incidence The number of new events (cases, e.g., 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. 

Li teracy  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 values in the 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 in ascending 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   Illness. 

Mortality  The number of deaths 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 study A case control study in which cases and controls are drawn 

from the population in a cohort study. That is, the case control study is ónestedô within 

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 degree or strength of an association.  In a case 

control or a cross-sectional 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 Co-operation and Development.  There 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 Organisations 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 procedure, manoeuvre, or intervention. 

Randomised controlled trials are generally regarded as the most scientifically rigorous 

method of hypothesis testing available in epidemiology. 

Reference standard An independently applied test that is compared to a screening or 

diagnostic test being evaluated in order to verify the latterôs accuracy. A reference 

standard, therefore, provides an accurate or ótruthô diagnosis for verification of 

positive and negative diagnoses. It is sometimes described as providing ñfinal truth 

determinationò. 
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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 RCTs.  

Risk factor An exposure or aspect of personal behaviour or lifestyle, which on 

the basis of epidemiologic evidence is associated with a health-related condition.  

Selection bias Error due to systematic differences in characteristics between those 

who are selected for inclusion 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 in methods, values 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 diagnosing a case, 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 variation shown 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. 
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Appendix A: Search Strategy 
 

All databases searched: 1995-2009. 

 

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

 

ID  Search Hits Edit  Delete 

#1 literacy 272 edit delete 

#2 literate 55 edit delete 

#3 illiteracy 21 edit delete 

#4 illiterate 59 edit delete 

#5 numeracy 13 edit delete 

#6 numerate 6 edit delete 

#7 comprehension 764 edit delete 

#8 comprehend 89 edit delete 

#9 wrat 12 edit delete 

#10 wide range achievement test 121 edit delete 

#11 realm 63 edit delete 

#12 rapid estimate of adult literacy in medicine 9 edit delete 

#13 tofhla 1 edit delete 

#14 s-tohfla 1 edit delete 

#15 test of functional health literacy  7 edit delete 

#16 
reading NEAR (ability OR fluency OR difficulties OR difficulty OR 

problem OR problems OR skill OR skills) 
414 edit delete 

#17 health NEXT knowledge 2368 edit delete 

#18 
(cultural OR culturally) NEAR (competence OR competency OR aware 

OR awareness) 
38 edit delete 

#19 gilmore basic learning examination 0 edit delete 

#20 adult basic learning examination 37 edit delete 

#21 MeSH descriptor Cultural Competency explode all trees 12 edit delete 

#22 

(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR 

#11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 

OR #20 OR #21) 

4012 edit delete 

#23 intervention* 75419 edit delete 

#24 strategy 26030 edit delete 

#25 strategies 26030 edit delete 

#26 tool 7082 edit delete 

#27 tools 7082 edit delete 

#28 program* 40495 edit delete 

#29 MeSH descriptor Patient Education as Topic explode all trees 4604 edit delete 

#30 MeSH descriptor Health Promotion explode all trees 2182 edit delete 

#31 MeSH descriptor Health Education, this term only 2122 edit delete 
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#32 MeSH descriptor Consumer Health Information explode all trees 7 edit delete 

#33 MeSH descriptor Decision Support Techniques, this term only 1238 edit delete 

#34 decision NEXT (aid OR aids) 198 edit delete 

#35 skill NEXT building 103 edit delete 

#36 educational NEXT material* 369 edit delete 

#37 (simplified OR simple OR plain) NEXT language 245 edit delete 

#38 readable OR readability 280 edit delete 

#39 (culturally OR linguistically OR language) NEXT appropriate 97 edit delete 

#40 MeSH descriptor Physician-Patient Relations explode all trees 786 edit delete 

#41 (doctor OR provider) NEAR communication 213 edit delete 

#42 

(#23 OR #24 OR #25 OR #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) 

112577 edit delete 

#43 (#22 AND #42) 3066 edit delete 

#44 <nothing>, from 1995 to 2009 431316 edit delete 

#45 (#43 AND #44)    

#46 oceanic ancestry group 60 edit delete 

#47 MeSH descriptor Oceanic Ancestry Group explode all trees 55 edit delete 

#48 MeSH descriptor Pacific Islands explode all trees 444 edit delete 

#49 pacific NEAR islander* 39 edit delete 

#50 pasifika 0 edit delete 

#51 samoa* 10 edit delete 

#52 tonga* 14 edit delete 

#53 nieuan 0 edit delete 

#54 cook NEXT island* 1 edit delete 

#55 fiji  14 edit delete 

#56 fijian 0 edit delete 

#57 maori 30 edit delete 

#58 tokelauan 0 edit delete 

#59 
(#46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54 

OR #55 OR #56 OR #57 OR #58) 
562 edit delete 

#60 (#59 AND #22) 28 edit delete 
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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:ab,ti 

3. literate:ab,ti 

4. illiterate:ab,ti 

5. nonliterate.ab.ti 

6. numeracy:ab,ti  

7. numerate:ab,ti  

8. ónumerical skill':ab,ti 

9. 'numerical ability':ab,ti  

10. 'reading ability':ab,ti  

11. 'reading fluency':ab,ti  

12. 'reading difficulties':ab,ti  

13.  ('reading' NEAR/3 'difficulty'):ab,ti  

14. ó'reading skill':ab,ti 

15. 'reading skills':ab,ti  

16.  ('reading' NEAR/3 'problem'):ab,ti  

17. ('reading' NEAR/3 'problems'):ab,ti  

18. comprehension:ab,ti  

19. comprehend:ab,ti  

20. 'educational status'/exp  

21. wrat:ab,ti  

22. 'wide range achivement test':ab,ti  

23. 'rapid estimate of adult literacy in medicine':ab,ti  

24. tofhla:ab,ti  

25. 's tofhla':ab,ti 

26. 'test of functional health literacy':ab,ti  

27. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 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 

28. intervention*:ab,ti 

29. strategies:ab,ti 

30. strategy:ab,ti 

31. tool:ab,ti 

32. tools:ab,ti 

33. program*:ab,ti 

34. readable OR readability:ab,ti 

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

36. 'skill building':ab,ti 

37. 'decision support system'/exp 

38. 'health education'/exp  

39. 'patient education':ab,ti 

40. 'culturally appropriate':ab,ti 

41. 'linguistically appropriate':ab,ti 

42. 'language appropriate':ab,ti 

43. ('decision' NEAR/2 'aids'):ab,ti  

44. ('decision' NEAR/2 'aid'):ab,ti) 

45. (óteachô NEAR/2 óbackô):ab.ti) 

46. óeducation programô/exp 

47. 28 OR 29 OR 30 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 

48.  ('crossover procedure'/exp OR 'double blind procedure'/exp OR 'randomized controlled 

trial'/exp OR 'single blind procedure'/exp OR random*:ab,ti OR factorial$:ab,ti OR 

crossover*:ab,ti OR 'cross over':ab,ti OR 'cross-over':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) 

49. 27 AND 47 AND 48 
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50. ('meta analysis'/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)  

51. 27 AND 47 AND 50 

52. 'pacific islander'/exp  

53. 'pacific islands'/exp  

54. 'pacific islands':ab,ti 

55.  'pacific islanders':ab 

56.  pasifika:ab,ti 

57. samoa*:ab,ti 

58. tonga*:ab,ti  

59. 'cook islands':ab,ti 

60. 'cook islanders':ab,ti 

61. fiji*:ab,ti  

62. tokelau*:ab,ti 

63. nieuan:ab,ti 

64. or/52-63 

65. 64 AND 49 

66. 64 AND 51 

67. 65 OR 66 

 

CINAHL (date searched: 17.01.10) 

 

1. TI literacy OR AB literacy 

2. TI literate OR AB literate 

3. TI illiterate OR AB illiterate 

4. TI illiteracy OR AB illiteracy 

5. TI nonliterate OR AB nonliterate 

6. (MH ñliteracyò) 

7. (MH ñInformation Literacy) 

8. TI wrat OR AB wrat 

9. TI wide range achievement test OR AB wide range achievement test 

10. TI rapid estimate of adult literacy in medicine OR AB rapid estimate of adult literacy in 

medicine 

11. TI tofhla OR AB tofhla 

12. TI s-tofhla OR AB s-tofhla 

13. TI test of functional health literacy OR AB test of functional health literacy 

14. TI adult basic learning examination OR AB adult basic learning examination 

15. TI numeracy OR AB numeracy 

16. TI numerate OR AB numerate 

17. TI ñreading fluencyò OR AB ñreading fluencyò 

18. TI ñreading abilityò OR AB ñreading abilityò 

19. TI ñreading difficulty OR AB ñreading difficultyò 

20. TI ñreading difficultiesò OR AB ñreading difficultiesò 

21. TI ñreading problemò OR AB ñreading problemò 

22. TI ñreading problemsò OR AB ñreading problemsò 

23. TI ñreading skillò OR AB ñreading skillò 

24. TI ñreading skillsò OR AB ñreading skillsò 

25. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 

OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 

26. TI intervention* OR AB intervention* 

27. TI strategy OR AB strategy 

28. TI strategies OR AB strategies 

29. TI tool OR AB tool 

30. TI tools OR AB tools 

31. TI program* OR AB program* 

32. TI ñskill buildingò OR AB ñskill buildingò 

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

34. TI readable OR AB readable 

35. TI readability OR AB readability 

36. TI ñteach backò OR AB ñteach backò 
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37. TI ñlanguage appropriateò OR AB ñlanguage appropriateò 

38. TI ñculturally appropriateò OR AB ñculturally appropriateò 

39. TI ñlinguistically appropriateò OR AB ñlinguistically appropriateò 

40. TI education* OR AB education* 

41. TI ñdecision aidò OR AB ñdecision aidò 

42. TI ñdecision aidsò OR AB ñdecision aidsò 

43. (MH ñpatient education+ò) 

44. (MH ñhealth education+ò) 

45. (MH ñteaching materials+ò) 

46. 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 

47. (MH ñclinical trials+ò) 

48. PT ñclinical trialò 

49. TI ñclinical trialò OR AB ñclinical trialò 

50. TI ((single or double or treble or triple) AND (blind* OR mask*) ) or AB ( (single or double 

or treble or triple) AND (blind* OR mask*)) 

51. TI ñrandomized controlled trialò OR AB ñrandomized controlled trialò 

52. TI ñrandomised controlled trialò OR AB ñrandomised controlled trialò 

(MH random assignment) 

53. TI (random* AND allocat*) OR AB (random* AND allocat*) 

54. (MH quantitative studies) 

55. 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 

56. 26 AND 45 AND 55 

57. (MH ñpacific islands+ò) 

58. TI (pacific AND (people* OR island*) OR AB (pacific AND (people* OR island*) 

59. TI pasifika OR AB pasifika 

60. TI samoa OR AB samoa 

61. TI samoan OR AB samoan 

62. TI tonga OR AB tonga 

63. TI tongan OR AB tongan 

64. TI fiji OR AB fiji  

65. TI Fijian OR AB Fijian 

66. TI ñcook island*ò OR AB ñcook island*ò 

67. TI Tokelau OR AB Tokelau 

68. TI Tokelauan OR AB Tokelauan 

69. TI Nieuan OR AB Nieuan 

70. SO ñpacific health dialogò 

71. SO ñnew Zealand medical journalò 

72. 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 

73. 25 AND 72 

 

ERIC (date searched: 17.12.09) 

 

1. DE óLiteracyô 

2. DE óIlliteracyô 

3. DE óAdult Literacyô 

4. DE óReading abilityô 

5. DE óReading comprehensionô 

6. DE óReading difficultiesô 

7. TI literacy OR AB literacy 

8. TI literate OR AB literate 

9. TI illiteracy OR AB illiteracy 

10. TI illiterate OR AB illiterate 

11. TI numeracy OR AB numeracy 

12. TI numerate OR AB numerate 

13. TI ñreading fluencyò OR AB ñreading fluencyò 

14. TI ñreading abilityò OR AB ñreading abilityò 

15. TI ñreading difficulty OR AB ñreading difficultyò 

16. TI ñreading difficultiesò OR AB ñreading difficultiesò 

17. TI ñreading problemò OR AB ñreading problemò 
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18. TI ñreading problemsò OR AB ñreading problemsò 

19. TI ñreading skillò OR AB ñreading skillò 

20. TI ñreading skillsò OR AB ñreading skillsò 

21. TI wrat OR AB wrat 

22. TI wide range achievement test OR AB wide range achievement test 

23. TI rapid estimate of adult literacy in medicine OR AB rapid estimate of adult literacy in 

medicine 

24. TI tofhla OR AB tofhla 

25. TI s-tofhla OR AB s-tofhla 

26. TI test of functional health literacy OR AB test of functional health literacy 

27. TI adult basic learning examination OR AB adult basic learning examination 

28. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 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 OR 27 

29. DE óLiteracy programsô 

30. TI intervention* OR AB intervention* 

31. TI strategy OR AB strategy 

32. TI strategies OR AB strategies 

33. TI tool OR AB tool 

34. TI tools OR AB tools 

35. TI program* OR AB program* 

36. TI ñskill buildingò OR AB ñskill buildingò 

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

38. TI readable OR AB readable 

39. TI readability OR AB readability 

40. TI ñteach backò OR AB ñteach backò 

41. TI ñlanguage appropriateò OR AB ñlanguage appropriateò 

42. TI ñculturally appropriateò OR AB ñculturally appropriateò 

43. TI ñlinguistically appropriateò OR AB ñlinguistically appropriateò 

44. TI ñeducational materialsò OR AB ñeducational materialsò 

45. TI ñeducational materialò OR AB ñeducational materialò 

46. DE ñhealth educationò 

47. DE ñhealth materialsò 

48. DE ñhealth promotionò 

49. 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 or 46 or 47 

50. 28 AND 49 

 

PsycINFO (date searched: 18.01.09) 

 

1. DE ñLiteracyò 

2. DE ñHealth Literacyò 

3. TI literacy OR AB literacy 

4. TI literate OR AB literate 

5. TI illiteracy OR AB illiteracy 

6. TI illiterate OR AB illiterate 

7. TI numeracy OR AB numeracy 

8. TI numerate OR AB numerate 

9. TI ñreading fluencyò OR AB ñreading fluencyò 

10. TI ñreading abilityò OR AB ñreading abilityò 

11. TI ñreading difficulty OR AB ñreading difficultyò 

12. TI ñreading difficultiesò OR AB ñreading difficultiesò 

13. TI ñreading problemò OR AB ñreading problemò 

14. TI ñreading problemsò OR AB ñreading problemsò 

15. TI ñreading skillò OR AB ñreading skillò 

16. TI ñreading skillsò OR AB ñreading skillsò 

17. TI wrat OR AB wrat 

18. TI wide range achievement test OR AB wide range achievement test 

19. TI rapid estimate of adult literacy in medicine OR AB rapid estimate of adult literacy in 

medicine 

20. TI tofhla OR AB tofhla 
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21. TI s-tofhla OR AB s-tofhla 

22. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 

19 or 20 or 21 

23. DE óLiteracy programsô 

24. TI intervention* OR AB intervention* 

25. TI strategy OR AB strategy 

26. TI strategies OR AB strategies 

27. TI tool OR AB tool 

28. TI tools OR AB tools 

29. TI program* OR AB program* 

30. TI ñskill buildingò OR AB ñskill buildingò 

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

32. TI readable OR AB readable 

33. TI readability OR AB readability 

34. TI ñteach backò OR AB ñteach backò 

35. TI ñlanguage appropriateò OR AB ñlanguage appropriateò 

36. TI ñculturally appropriateò OR AB ñculturally appropriateò 

37. TI ñlinguistically appropriateò OR AB ñlinguistically appropriateò 

38. TI ñeducational materialsò OR AB ñeducational materialsò 

39. TI ñeducational materialò OR AB ñeducational materialò 

40. 22 or 24 or 24 or 25 or 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 

41. 22 AND 40 

 

SCIE-Online (date searched: 19.12.09) 

  

freetext="literacy" OR freetext="illiteracy" OR  freetext="illiterate" OR freetext="literate"  OR 

freetext="numeracy" OR freetext="numerate" OR freetext="reading difficulty" OR freetext="reading 

difficulties" OR  freetext="reading fluency"  OR freetext="reading skill" OR  freetext="health 

knowledge" OR  freetext="cultural competency" OR freetext="cultural awareness" OR 

freetext="cultural competence" OR  freetext="cultural sensitivity" OR  freetext="culturally 

appropriate" OR  freetext="language appropriate" 

 

Also browsed the following topic terms: 

  

topic="health education" OR topic="mental health education" 

 

Australian and New Zealand Reference Centre (date searched: 6.01.10) 

 

1. TI literacy OR AB literacy 

2. TI literate OR AB literate 

3. TI illiteracy OR AB illiteracy 

4. TI illiterate OR AB illiterate 

5. TI numeracy OR AB numeracy 

6. TI numerate OR AB numerate 

7. TI ñreading fluencyò OR AB ñreading fluencyò 

8. TI ñreading abilityò OR AB ñreading abilityò 

9. TI ñreading difficulty OR AB ñreading difficultyò 

10. TI ñreading difficultiesò OR AB ñreading difficultiesò 

11. TI ñreading problemò OR AB ñreading problemò 

12. TI ñreading problemsò OR AB ñreading problemsò 

13. TI ñreading skillò OR AB ñreading skillò 

14. TI ñreading skillsò OR AB ñreading skillsò 

15. TI wrat OR AB wrat 

16. TI wide range achievement test OR AB wide range achievement test 

17. TI rapid estimate of adult literacy in medicine OR AB rapid estimate of adult literacy in 

medicine 

18. TI tofhla OR AB tofhla 

19. TI s-tofhla OR AB s-tofhla 
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20. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 

19 or 20 

21. TI (health* OR patient* OR disease* OR condition* OR medicine OR doctor OR physician 

OR medical OR nurse OR nursing OR disorder*) OR AB (TI (health* OR patient* OR 

disease* OR condition* OR medicine OR doctor OR physician OR medical OR nurse OR 

nursing OR disorder*) 

22. 21 AND 22 

 

 

 

Websites searched: 

INAHTA  

MSAC 

ANZHSN 

NZHTA 

NICE 

NHS Evidence 

CADTH 

NZ Literacy Portal 

AHRQ 

National Guidelines Clearinghouse 

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 searched: 

Pacific Health Dialog 

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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Inappropriate outcomes,  
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Excluded. Incorrect intervention,  
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Excluded. Incorrect population. 
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outcomes.  
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Effect of content and format of prescription 

drug labels on readability, understanding, and 

medication use: a systematic review. Annals of 
Pharmacotherapy, 41(5), 783-801.   
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Title/abstract: Included., Full paper: Excluded. 
Incorrect population. 
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Inappropriate study design,  
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population.. 
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Full paper: Excluded. Incorrect population. 
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rural general practice with a predominately 
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Tombaugh, T., & McIntyre, N. (1992). The Mini-mental 
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Excluded. No abstract,  
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population. 

Wong, C. C., Tsoh, J. Y., Tong, E. K., Hom, F. B., 

Cooper, B., & Chow, E. A. (2008). The 
Chinese community smoking cessation project: 

A community sensitive intervention trial. 

Journal of Community Health, 33(6), 363-373.   
Title/abstract: Excluded. Inappropriate study 

design,  

Wright, A. J., Whitwell, S. C. L., Takeichi, C., Hankins, 

M., & Marteau, T. M. (2009). The impact of 

numeracy on reactions to different graphic risk 

presentation formats: An experimental 
analogue study. British Journal of Health 

Psychology, 14, 107-125.   Title/abstract: 
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Appendix D: Data Extraction Tables 

Systematic Reviews (alphabetical)  

Table 12 : Berkman, et al.  (2004)  

Citation Berkman ND, DeWalt DA, Pignone MP, Sheridan SL, Lohr KN, Lux L, Sutton 
SF, Swinson T, Bonito AJ. Literacy and Health Outcomes. Evidence 
Report/Technology Assessment No. 87 (Prepared by RTI Internationalï
University of North Carolina Evidence-based Practice Centre under Contract 
No. 290-02-0016). AHRQ Publication No. 04-E007-2. Rockville, MD: Agency 
for Healthcare Research and Quality. January 2004. 

Level of evidence* Level III 

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-
related articles. Similarly, the terms ñliteracyò or ñhealth literacyò were 
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 
individuals of all ages.  

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, HbA1c, blood pressure), use of health services 
(pneumococcal vaccination rates, mammography rates), and disease-related 
functional status. Knowledge outcomes were most commonly used. Few 



110 

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 
effect of the intervention according to literacy status. This type of analysis is 
necessary to directly measure how the intervention performs for individuals 
with differing literacy levels. 

Data analyses & 
statistics  

One investigator extracted information from each article directly into evidence 
tables. A second investigator checked these entries by re-extraction of the 
information. Disagreements were resolved by consensus of the two extractors. 
Both data extractors independently completed an 11-item quality scale for 
each article; scores were averaged to give a final measure of article quality. 

No statistical analysis was performed on the studies.  

The authors indicated that they graded the strength of the evidence for the 
body of literature on a scale from I (strongest design) to IV (no published 
literature). 

Description of 
included studies  

(Author/year/study 
design; type of 
intervention; literacy 
measure/level 
measurement; main 
findings).  

Bill-Harvey et al. (1989). Separate sample pre-test/post test. Special 10-hour 

educational intervention (SMOG grade level 8) administered by community 
members designed for low-literacy patients with osteoarthritis. No measure of 
literacy. The intervention group had increased knowledge, greater exercise 
behaviour, and improved attitude. 

Coleman et al. (2003). Non-RCT. Educational materials on breast cancer self-

examination for African-American women using versions with drawings or 
photographs. No measure of literacy. Women using both versions had 
increased knowledge of breast cancer screening, confidence in breast self-
examination, and performance scores when practicing with silicone models. 
However, women who had the photographic version had higher rates of 
finding lumps in the silicone breast models. 

Davis, Berkel, et al. (1998). RCT; combinations of video, verbal 

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 II. 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 ñgeragogy-basedò intervention (large print, easy to 

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 groupðhigher 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) ï not reported: outside the publication date range. 

Hugo & Skibbe, (1991)      ï not reported: outside the publication date range. 

Hussey, (1994)                   ï not reported: outside the publication date range. 

Meade et al. (1994)            ï not reported: outside the publication date range. 

Michielutte et al. (1992)     ï not reported: outside the publication date range. 

Mulrow et al. (1987)           ï not reported: outside the publication date range. 

Review quality See 
below for ñA-Gò 
quality criteria 
questionsÀ 

(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 I (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 

ÿÄTOTAL: 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-group ñbefore-and-afterò studies. 

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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participantsô mean age, ethnicity, and mean education levels. Information on 
participantsô income level and health insurance status was available for fewer 
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 III, while 
the literature addressing c and d questions received a grade of IV, indicating 
that there was no published literature. 

Authorsô conclusions Low literacy is associated with several adverse health outcomes, including low 
health knowledge, increased incidence of chronic illness, 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) 
for Evaluating Intervention Studies  
 
ÀThe 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? 
 

 
ÿFor 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:  
 
     ï An overall study score of 1-4 is rated Poor  
     ï An overall study score of 5-10 is rated Fair 
     ï An overall study score of 11-14 is rated Good 
 

Abbreviations: 
RCT = randomised controlled trial; G = good; F = fair.    
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Table 13 : Clement et al. (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 I 

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 (1966ï); CINAHL (1982ï); Cochrane Central 
Register of Controlled Trials (CENTRAL 1800ï); PsycINFO (1887ï); SCOPUS 
database (1966ï); British Education Index (1975ï); Educational Resources 
Information, Centre (ERIC, 1966ï), and Australian Education Index (1979ï). 
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.g., 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 
literacy, other is informing professionals about patientôs literacy status.  

(2) Literacy education intervention (one trial): included referral to an adult 
education programme on literacy. 

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

Material, informing professionals about patientôs literacy status, use of 
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 (I); 
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; (I) 
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; (I) 
professionals attended workshop on colorectal screening and communicating 
with patients+4 group sessions (feedback on clinicôs and own screening 
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; (I) 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; (I) 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 ï 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: I 
significantly >C (indicated by multiple regression, figures not reported).  

Kumanyika et al (1999); USA/ Nutrition education (cardiovascular 

prevention); quasi RCT  (N= 330); (P) AfricanïAmerican adults with elevated 
blood pressure or cholesterol/mixed; (I) Nutrition education, focusing on 
dietary fat, cholesterol and sodium, designed for AfricanïAmerican 
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 I 
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) HbA1c 
level, %, mean change, net change -2.5 vs-1.6, -0.8, 95% CI 1.7 to 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; (I) 
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.o, 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; (I) 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 
below for ñA-Gò 
quality criteria 
questionsÀ 

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. 

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.   

ÿÄ TOTAL: 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 RCTs, 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). In Rothman et al.ôs study (2004 and 2005) of diabetes 
management the intervention group patients were slightly more satisfied 
(Diabetes Treatment Satisfaction Questionnaire (Bradley 1994) possible range 
10ï36, difference in mean change 3, 95% confidence interval 1ï6). This is a 
small but statistically significant improvement in patient satisfaction. In 
Seligman et al.ôs (2005) trial of physician notification of patientsô limited literacy 
(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 0.1ï0.5, 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. 

Authorsô conclusions 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 
question 

 

The review has identified some complex interventions that can be widely 
introduced for people with limited literacy within an evaluation context. 



119 

 

*As per NHMRC Interim Levels of Evidence (NHMRC 2005) 
for Evaluating Intervention Studies  
 
À
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? 
 

 
ÿ
 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:  

     ï An overall study score of 1-4 is rated Poor  

     ï An overall study score of 5-10 is rated Fair 

     ï 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 III 

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 
included studies that reported original data, measured literacy and Ó1 health 
outcome, and assessed the relationship between literacy and health outcomes. 
For the updated search, the following key words were searched: ñliteracy,ò 
ñWRAT,ò ñREALM,ò ñTOFHLA,ò ñnumeracy,ò ñreading ability,ò ñreading skill,ò 
ñwide range achievement,ò ñrapid estimate of adult,ò and ñtest of functional 
healthò in the titles and abstracts of articles. The search was performed by using 
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 
(I)/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 pamphlet (p<0.0001), but not for readers at Ò3rd ïgrade reading level; 
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 intervention pamphlet among those at Ó9th-grade 
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 
below for ñA-Gò 
quality criteria 
questionsÀ 

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.   

ÿÄ TOTAL: 12 points; 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 10ï36), difference in mean change 3, 95% 
confidence interval 1ï6). This is a small but statistically significant improvement 
in patient satisfaction. In Seligman and colleagues' trial (2005) of physician 
notification of patientsô limited literacy (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 0.1ï0.5, 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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Authorsô 
conclusions 

Researchers should seize on the emerging recognition of the importance of 
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 
question 

This study indicates that low parental literacy is related to worse health 
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 
(NHMRC 2005) for Evaluating Intervention Studies  

 
À
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? 

 

 
ÿ
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:  

 

     ï An overall study score of 1-4 is rated Poor  

     ï An overall study score of 5-10 is rated Fair 

     ï 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.    
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Table 15 : Schaefer (2008)  

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

Level of evidence* Level III 

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  

(Author/title)  

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 
below for ñA-Gò 
quality criteria 
questions À 

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 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. 

Authorsô 
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 
question 

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 óplainô English.  

*As per NHMRC Interim Levels of Evidence 
(NHMRC 2005) for Evaluating Intervention Studies  

 
À
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? 

 

ÿ
 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:  

     ï An overall study score of 1-4 is rated Poor  

     ï An overall study score of 5-10 is rated Fair 

     ï An overall study score of 11-14 is rated Good 
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Primary Studies (alphabetical) 

Table 16 : Austin et al (1995)  

Citation Austin, P. E., Matlack Ii, 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 * II 

Country USA 

Research 
question/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 
questions) 

(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 
question 

Provides Level II 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 * II 

Country USA 

Research 
question/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 ï 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% CI 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 (ll)   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 
question 

Provides Level II 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 * II 

Country USA 

Research 
question/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 (1 ï 5). 

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) 

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 3
RD

 grade reading level 
as opposed to the 10

th
  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 
question 

Provides Level II 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 et al . ( 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 * II 

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

th
 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 
questions) 

(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 
question 

Provides Level II 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 * II 

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 
questions) 

(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)  



136 

(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 
question 

Provides Level II 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: 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 * II 

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

th
-8

th
  

grade. 

Intervention Description of the vaccination information package: bright yellow colour, 
mother and child on cover, ñtake care of your child ï all children need the polio 
vaccineò title, 8.5 x 5.5 inches, 391 words on two double faced pages, seven 
instructional graphics, readability measured using Grammatik IV and a Fog 
index of 6

th
  and Flesch-Kincaid index of 6

th
 grade, text written in question and 

answer format, graphics used to reinforce, bullets, bolding, underlining, 
children depicted are male, female, of various ethnicities. 

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, paragraphs, two columns, ñPolio vaccine what you 
need to know before you or your child gets the vaccineò title, Grammatik 
software scored readability of Fog Index of 6th grade and Flesh Kincaid of 4th 
grade. 

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 Since this study was conducted in a research university setting, itôs possible 

that being in that environment might have influenced the parentôs response and 
there was no way to control for that effect (response bias). 

Relevance to study 
question 

Provides Level II 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:  

 



140 

Table 22 : Davis 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 
question/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 literacy defined as Ò6th grade, marginal as 7-8th 
grade, and Ó9 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 skills Ò6th grade, 91% were 
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 
questions) 

(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 
question 

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 * II 

Country USA 

Research 
question/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

th
  

grade level. 

Comparator Patients (n = 129, 55%) received wound care instructions without cartoon 
illustrations. 

Outcome definitions Patientôs recall of, understanding of, and compliance with wound care 
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 
question 

Provides Level II 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 * II 

Country South Africa 

Research 
question/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 
questions) 

(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 
question 

Provides Level II 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 II 

Country USA 

Research 
question/aims 

Study the effectiveness of low literacy reminder card on cardiovascular outcomes 
following discharge from a hospital. 

Study 
type/design 

Parallel group RCT. 

Participant group 213 individuals across 4 sites. 
Alternating sequence to experimental or control. 
Eligible: 
 55 plus, 
 DM c AMI c 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 
definitions/measu
res 

Measured at baseline and at 6 months: 
Blood pressure, 
Lipid levels, 
AiC level, 
Aspirin use. 

Data analyses & 
statistics 

ANOVA. 

Study quality 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. 

(See below for A-
G quality criteria 
questions) 

  

  

Results (within 
scope of this 
review) 

N = 213 (103 control, 110 intervention) 
10 intervention following randomization, removed, 37 lost, 14 died, 2 to NH. 
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' 
conclusions 

Those who received the reminders were less likely than those who did not receive 
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 IIIa 

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 A) Was the assignment to the treatment groups really random? No. 

(See below for A-G 
quality criteria 
questions) 

(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.  



148 

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 et al. ( 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 * II 

Country USA 

Research 
question/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 
question 

Provides Level II 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 * II 

Country UK 

Research 
question/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 HbA1c 
levels (post-test minus pre-test)- reduction in total HbA1c 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 HbA1c 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 
questions) 

(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 HbA1c 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 
questionnaire 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 
question 

Provides Level II 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? 

 

 


















































































