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“Health literacy can be described as both a goal and an 

outcome, becoming the currency and capital needed to develop 

and sustain health” 

 

 

Nutbeam D, 2000 
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Summary of Contents 

 

Introduction 

The 2011 population study on health literacy found that 40% of the Irish 

population had inadequate health literacy. There has been little research in 

Ireland and internationally on health literacy in pregnancy. This research 

explores health literacy levels in women at risk of gestational diabetes 

(GDM). 

 

Methods 

Pregnant women at risk of GDM were interviewed on the day of their oral 

glucose tolerance test (OGTT) at University Hospital Galway. Both 

functional health literacy and general health literacy, using the Newest 

Vital Sign (NVS) (U.K.) and the Health Literacy Survey Questionnaire 

respectively, were measured. Socio-demographic parameters and clinical 

data were captured from a participant questionnaire and from data 

sourced from hospital electronic databases. Pregnancy outcomes were 

collected from the hospital maternity database and results of the OGTT 

were sourced from the hospital laboratory database.   

Results 

There were 297 participants, of which 30 (10.3%) were diagnosed with 

GDM.  Limited functional health literacy was found in 75 participants 

(25.3%) and limited general health literacy in 113 participants (38%). 

Household income, parental ethnic background, education attainment and 

social status were predictors of limited health literacy (p<0.05). A higher 

percentage of mothers with adequate functional health literacy took pre-

pregnancy folic acid compared with mothers with limited functional health 

literacy, 67.8% versus 53.5% (p=0.04). Results indicated that 16.7% (12 of 

75) of pregnant women with limited functional health literacy were 

diagnosed with GDM compared with 6.2% (18 of 222) of pregnant women 
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with adequate functional health literacy. This did not reach statistical 

significance (p = 0.6).  Following adjustment for confounders functional 

health literacy was no longer significantly associated with pre-pregnancy 

folic acid. There were no significant associations found between general 

health literacy and pregnancy-related factors or adverse pregnancy 

outcomes.  

  

Conclusions 

This study confirms that limited health literacy is present in a significant 

proportion of pregnant women at risk of GDM. It also indicates a social 

gradient in health literacy in this population. Further studies are required 

to better define the relationship of health literacy in this cohort and the 

role of confounders. This study provides prevalence data that can be used 

to inform the design of these studies. Inclusion of screening questions or 

short subjective measures of health literacy may identify an accurate and 

practical test to screen for limited health literacy in this population.   
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Section 1. Introduction 

 

1.1 Literature review: search strategy 
 

The aim of the literature review was to identify, summarise and appraise 

current knowledge and understanding in the research subject areas.  It also 

served to refine the research questions by confirming a gap in the 

literature, and demonstrate that my research findings will add something 

new to the current literature on health literacy. Whilst not performing a 

systematic review, I adopted components of the methodology by using the 

following databases in my search: Medline (OVID), CINAHL PLUS (EBSCO) 

and SCOPUS (Elsevier).  I also employed Google Scholar search engine, to 

identify publications in the grey literature, to source additional articles and 

reports on the history of literacy and health literacy and data from 

population studies. Articles and reports were identified using the following 

search terms: health literacy, literacy, health literacy measures, maternal 

health literacy, gestational diabetes, pregnancy outcomes and health 

outcomes. Articles sourced from healthcare databases were review 

articles, original studies and comments (letters and editorials). Publications 

sourced from Google scholar were reports, book chapters and theses. The 

literature search on Medline, CINAHL and SCOPUS was from the period of 

1990 to 2016. Search using Google scholar was not limited by date. The 

review process was traditional and not systematic; the process involved 

skimming of publication titles, followed by reading of relevant abstracts 

and full articles. It was cross-disciplined covering medicine, nursing, public 

health and epidemiology.   
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1.2 History and Definitions of Health Literacy 

 

The term health literacy was first used in 1974 by Simonds in a paper on 

health education as a policy issue affecting the health care system (1). At 

the time there was evidence that increasing health care budgets alone did 

not result in better health outcomes (1). Health education, linked closely to 

schooling and education was becoming recognised as a determinant of 

health. In today’s healthcare systems, which are constantly being updated 

and restructured, with more sophisticated and complex treatment options, 

and with the evolving role of the individual as an active participant in 

his/her own health, health literacy problems are growing (1).  

 

History of Health Literacy 

Health literacy was preceded and influenced by work on literacy which 

evolved from the 1800s. Initially authorities were concerned with 

determining what constituted a literate or illiterate person.  In the 1880s in 

the U.S. authorities crudely determined a person’s literacy status by the 

ability to sign his or her own name, as opposed to putting an X where a 

signature was required on a legal document (2). This was followed by using 

methods, such as self-reported ability to read and write, and recording of 

years of formal schooling. In tandem with the economic development from 

a predominantly agricultural-based economy to an industrial and 

information-based economy, the authorities were concerned with 

measuring functional literacy, which was thought to be linked to a person’s 

ability to fulfil his or her role in employment and in society, in general.  

While levels of illiteracy in the U.S. dropped dramatically, from about 20% 

in the 1870s to less than 0.6% a century later, there was an increasing level 

of sophistication in the workplace and society, and, in response to this, the 

authorities (Department of Education, National Academy of Education) 

gradually increased the number of years in fulltime education which met 
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the definition of literacy. It became apparent, while levels of illiteracy were 

decreasing, there was an increasing number of people with low literacy 

levels, which was becoming a national concern (2). Measures and 

definitions of low literacy were varied, making it difficult to define the scale 

of the problem. This was addressed by the National Literacy Act, which 

defined literacy in 1991 as ‘‘an individual’s ability to read, write and speak 

in English, and compute and solve problems at a level of proficiency 

necessary to function on the job and in society, to achieve one’s goals, and 

develop one’s knowledge and potential’’ (3). This definition, includes not 

only functional literacy (ability to read and write) but implies cognitive 

skills, such as understanding and creating new knowledge. In the 

population literacy surveys which followed, items on health literacy, 

presented as health-related tasks, were included. The results of the 1993 

National Adult Literacy Survey (NALS), which assessed prose literacy, 

document literacy and quantitative literacy skills, indicated that 21–23% of 

the adult population was in the lowest of 5 literacy levels and another 25–

28% was in Level 2; the conclusion that 90 million Americans lacked 

adequate literacy skills received widespread media attention (3). A follow 

up national assessment of adult literacy in 2003 included a component on 

health literacy, defined as the ability to use literacy skills in understanding 

health-related materials and forms (4). Thirty six percent had either basic 

or below basic health literacy skills. Scholarly activities, which focused on 

defining health literacy, development of validated health literacy tools and 

increasing awareness of the link between low health literacy and health 

outcomes have advanced the field of health literacy in the U.S. Health 

outcomes that are associated with low literacy include patient use of 

emergency services, disease prevention measures, adherence to 

medication instruction and mortality. Research studies have shown that 

these associations persist after adjustments for confounders such as 

education attainment, income level, employment status, socio-economic 

status and ethnic background (5). This theme will be explored in more 

detail later in this section (1.4) and in the discussion (section 4).    
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Similarly in Canada literacy levels were originally gauged by recording the 

number of signatures versus marks on documents, such as, church 

baptismal and marriage certificates (6).  Authorities worked on methods to 

develop more accurate ways of capturing literacy and started to define 

literacy according to years of schooling completed. By the 1970s the 

Canadian Association for Adult Education (CAAE) stated that one had to 

have completed the 8th grade in order to be ‘functionally literate’ (7). In 

Canada the 8th grade is part of the middle school (in most Canadian states 

grades 6th to 8th form the middle school) and pupils are aged between 12 

and 14 years (8). This is equivalent to year 10 of the U.K. educational 

system, which is the first year of the General Certificate of Secondary 

Education (GCSE), a 2 year programme (9).  In Ireland the Canadian 8th 

Grade is equivalent to the second year of secondary school, part of the 

junior cycle. Canada conducted a number of national literacy surveys and 

participated in international literacy surveys, including the International 

Adult Literacy survey (IALS) in the 1980s and 1990s. Results from the IALS 

reports that 42% of adults between 16 and 64 years scored at the lowest 2 

levels of literacy (10). Following the IALS report the Canadian Public Health 

Association has conducted a number of health literacy surveys and 

published reports on national health literacy strategies, including “A vision 

for a health literacy Canada” (11).     

Data and strategies on literacy in Ireland, evolved in the 1990s, where its 

development stemmed from the findings of adult literacy surveys, health 

promotion policies and development of a national health literacy strategy 

by the National Adult Literacy Agency (NALA) (12). The first population 

survey on literacy in Ireland was published in 1997 and presented data 

from the 1995 International Adult Literacy Survey (IALS) (13). Almost 2,500 

Irish adults between 16 and 64 years participated, with a response rate of 

60%. The survey measured prose literacy, document literacy and 

quantitative literacy and used a 5 point scale from 1 to 5. Level 3 

represented the minimum level “needed to actively engage in Irish 
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society”. Items involved tasks that one would be required to carry out in 

everyday life, with some related to health e.g. instructions on taking 

aspirin. In comparison to a number of countries in Europe, Canada and the 

U.S. Ireland performed poorly, with 25% being below level 1 (very low 

literacy skills) and 30% below level 2 (people that can only engage with 

literacy tasks that are simply presented and not complex) (12). Twenty 

three percent of Irish adults had difficulty reading directions of use on a 

popular headache package. The report concluded that 53% of the Irish 

sample were not ‘functionally literate’. Participants who scored at the 

lowest level, level 1, were more likely to be unemployed, be in the lower 

income group and have left school before completion of the junior cycle in 

secondary school, than those in the highest levels (levels 4/5). The Survey 

of Lifestyle, Attitudes and Nutrition (SLÁN), conducted in 1998, recruited 

adult participants 18 years and older, and data was collected using a self-

completed questionnaire (14). The sample was stratified across the 26 

counties and the sample size was 6,539, with a response rate of 62.2%. The 

results of SLÁN revealed that 17.4% of participants were unable to read or 

understand information, preventing them from improving their general 

health. When asked 6.4% of respondents also reported that “they think 

their health would be better if they had it easier to read health 

information”. These surveys attracted the attention of policy makers and 

lead to inclusion of adult literacy measures in the National Development 

Plan (NDP) 2000 – 2006, and the first National Adult Literacy Strategy 

published by the Department of Education and Science in 2000 (15). At the 

same time a National Health Promotion strategy was published by the 

Department of Health and Children and this stated that literacy was one of 

the factors contributing to health inequalities (16). In 2003 NALA launched 

a ‘Plain English service’ , followed by the publication of a position paper on 

Health Literacy in 2007, where its mission is stated “to make the Irish 

health service literacy friendly where both the skills of individuals and the 

literacy demands of the health service are analysed. It wants to see a 

health service where literacy is not a barrier. It will work to influence the 
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health service in every context: promotion, protection, prevention, access 

to care and maintenance” (17). More recent developments in this area are 

the development of a Literacy Audit Tool in Healthcare by NALA and the 

joint NALA/MSD health literacy awards (18). A health literacy programme 

has been developed by a joint collaboration between the Irish Pharmacy 

Union, NALA and the Pharmaceutical company Merck Sharp and Dohme 

(MSD), called the Crystal Clear Pharmacy programme which awards 

pharmacies who “deliver a health literacy friendly service to their 

patients”(19). More recently the ICGP has joined the Crystal Clear 

Programme, promoting health literacy in general practice, with the launch 

of a Crystal Clear General Practice Programme (20).  

Data on health literacy levels in Ireland are now available from the recent 

(2011) European Health Literacy Survey, results from Ireland report (21). 

This survey and its results from Ireland will be discussed in detail in 

chapters 2 and 3, Measurement of Health Literacy and Population based 

Surveys on Health Literacy respectively.  

As a member of the European Union, Ireland is governed by the European 

Commission’s policies on health, which promote cooperation among the 

member states on issues that affect all members. The health strategy 

outlined in the 2007 publication of the European Commission “European 

Commission: Together for health: a strategic approach for the EU 2008-

2013” includes the promotion of health literacy programmes as a major 

action point (22).   

 

 Health Literacy Concepts and Definitions  

Weiss describes health literacy as “the ability to use and interpret text, 

documents, and numbers effectively, skills that might seem to be distinct 

but are highly correlated with one another” (23). Definitions of health 

literacy have been proposed and refined since the term was first 
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introduced in the 1970s. Definitions listed in table 1.1 use similar “action 

words” to describe the skills the individual requires to promote and 

maintain good health, such as, ability “to access”, “to use”, “to 

understand” and “to process information”. Other action words used are 

the following:  

to perform, to seek out, to find, to communicate, to act, to take 

responsibility, to interpret, to filter, to derive meaning, to evaluate, to 

appraise, to identify 

It is clear that there is a range of skills needed to maintain health and 

relying solely on task-based actions, such as “to read, to write and to 

calculate” would not be sufficient to function in the healthcare 

environment in promoting and maintaining one’s health (24, 25). Adams et 

al. give examples of terms that a person with low health literacy (but who 

has adequate reading skills) may have difficulty understanding, such as 

“Colon”, “Polyp” and “Prognosis” (25). Limiting the definition of health 

literacy to the tasks of “read, write and calculate” and/or to skills required 

in the healthcare setting are viewed as narrow definitions. Literacy in the 

healthcare setting is sometimes referred to as medical health literacy, 

clinical health literacy, or patient health literacy (26). The term functional 

health literacy is a similar term and corresponds to level 1 in the health 

literacy dimensions described by Nutbeam and which are explained further 

on in this section (27). The skills and competencies which are frequently 

included in more recent and broader definitions of health literacy include 

cognitive skills, communication skills, personal skills and motivation.    

A number of definitions, especially the earlier ones, focus on the individual 

and the skills required to maintain health. Examples are the definitions by 

the American Medical Association (AMA), the Institute of Health (IOH), the 

World Health Organisation (WHO) 1998 definition and Nutbeam’s 

definition; these definitions enumerate skills required to access and 

understand health information and health services to maintain health 
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(table 1.1) (27-30). Some definitions specify the context or settings of 

health literacy; such as the healthcare system (e.g. AMA definition) or 

health services and health information (which could include material in 

printed or digital format or in the media (Institute of Medicine definition).  

Rootman and Gordon-El-Bihbety expand the context further stating that 

health literacy is “the ability to access, understand, evaluate and 

communicate information as a way to promote, maintain and improve 

health in a variety of settings across the life course”; this avoids limiting the 

role of health literacy to maintaining health in healthcare settings, a view 

endorsed by Kickbusch and Maag who clarify that “almost every aspect of 

our lives is faced with questions and decisions about health, as the sphere 

of health has expanded far beyond the confines of the health-care system 

itself” (31). In this age of an information-based economy and society or as 

Kickbusch and Maag describe it “in modern health societies”, people are 

“confronted by a variety of health information from the news media, the 

internet, TV and radio, family and friends, popular 

 

Definitions of health literacy  

American Medical Association  
(1999) 

“The constellation of skills, including the ability to 
perform basic reading and numerical tasks required to 
function in the healthcare environment”(28) 

Institute of Medicine (2004) “The individuals capacity to obtain, process and 
understand basic health information and services needed 
to make appropriate health decisions” (29) 

WHO (1998) “The cognitive and social skills which determine the 
motivation and ability of individuals to gain access to, 
understand and use information in ways which promote 
and maintain good health” (30) 

Nutbeam (2000) “The personal, cognitive and social skills which determine 
the ability of individuals to gain access to, understand, 
and use information to promote and maintain good 
health” (27) 

Berkman et al. (2010) “The degree to which individuals can obtain, process, 
understand, and communicate about health-related 
information needed to make informed health decisions” 
(2)  

 Zarcadoolas et al. (2005) (Dynamic definition) “The wide range of skills and 
competencies that people develop to seek out, 
comprehend, evaluate and use health information and 
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concepts to make informed choices, reduce health risks 
and increase quality of life (32) 

Kickbusch & Maag (2008) The ability to make sound health decisions in the context 
of everyday life-at home, in the community, at the 
workplace, the health care system, the market place and 
the political arena. It is a critical empowerment strategy 
to increase people’s control over their health, the ability 
to seek out information and their ability to take 
responsibility (31) 

Rootman & Gordon-El-Bihbety  
(2008) 

The ability to access, understand, evaluate and 
communicate information as a way to promote, maintain 
and improve health in a variety of settings across the life 
course (11) 

Freedman et al. (2009) Public health literacy is the degree to which individuals 
and groups can obtain, process, understand, evaluate, 
and act upon information needed to make public health 
decisions that benefit the community (33)  

Baker (2006) The ability to function in the health care environment and 
depends on characteristics of both the individual and the 
health care system. An individual’s health literacy is 
context specific (dynamic) and may vary depending upon 
the medical problem being treated, the health care 
provider, and the system providing care. The definition 
includes health knowledge (34) 

Australian Bureau of Statistics 
(2008) 
 

The knowledge and skills required to understand and use 
information relating to health issues such as drugs and 
alcohol, disease prevention and treatment, safety and 
accident prevention, first aid, emergencies, and staying 
healthy (35) 

Macuso (2008) A process that evolves over one’s lifetime and 
encompasses the attributes of capacity, comprehension 
and communication (43) 

Adams et al. (2009) The ability to understand and interpret the meaning of 
health information in written, spoke or digital form and 
how this motivates people to embrace or disregard 
actions relating to health (25)  

Sorensen K et al. (2012) Health literacy is linked to literacy and entails people’s 
knowledge, motivation and competencies to access, 
understand, appraise, and apply health information in 
order to make judgments and take decisions in everyday 
life concerning healthcare, disease prevention and health 
promotion to maintain or improve quality of life during 
the life course (36) 

WHO (2015) Health literacy can be defined as the personal 
characteristics and social resources needed for 
individuals and communities to access, understand, 
appraise and use information and services to make 
decisions about health  

 Table 1.1: Definitions of Health Literacy 
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media, governmental health organizations, healthcare providers, health 

associations, books, peer-reviewed journals, and health insurance 

organizations” (31). Based on the many sources of information on health 

and health-related topics available in modern societies, it is not surprising 

that some definitions include the ability to access, understand and 

interpret information from sources such as the media, social contacts, 

printed and digital communications. Explicit reference to types of health 

information i.e. “written, spoken and digital” is made in the definition by 

Adams et al. (table 1.1) (25). A number of definitions reference skills/action 

words to “health information” (and not healthcare systems), which in our 

modern information-driven society has many and varied sources. We are 

constantly confronted with health information, regardless of the setting, 

information which can be used to help us to stay healthy, outside of the 

healthcare services. For example we can choose to act on health 

information concerned with nutrition and lifestyle to promote health; 

similarly health information can be used in disease prevention and to avoid 

accidents. Making appropriate health decisions in dimensions, such as 

health promotion and disease prevention, may not require seeking 

information or services from the health service providers but from other 

organisations such as citizen centres, social and community organisations. 

Online and printed information are other sources of information for 

individuals.  

These dimensions of health literacy are referred to by the Australian 

Bureau of Statistics who define health literacy as “the knowledge and skills 

required to understand and use information relating to health issues such 

as drugs and alcohol, disease prevention and treatment…” and  Rootman 

and Gordon-El-Bihbety who state health literacy is “the ability to access, 

understand, evaluate and communicate information as a way to promote, 

maintain and improve health…”(11, 35). Sorensen et al. proposed an ‘all 

inclusive’ definition following a systematic review of definitions and 
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concepts of health literacy in the literature (36). They define health literacy 

as making judgments and decisions “concerning healthcare, disease 

prevention and health promotion” (table 1.1). The role of health literacy, 

outside of healthcare settings, and as a determinant of health promotion 

and disease prevention (in addition to treatment) are complementary and 

are now viewed in our broader understanding and definitions of health 

literacy and reflected in many of the definitions in table 1.1. 

There has been some discussion in the literature on whether health literacy 

is a static or dynamic state. Kickbusch et al. propose a definition which is 

“active, dynamic and empowering” and is a life skill required to navigate 

modern society (37).  Zarcadoolas et al. include this concept of a dynamic 

process in their definition: “The wide range of skills and competencies that 

people develop to seek out, comprehend, evaluate and use health 

information and concepts to make informed choices, reduce health risks 

and increase quality of life” (table 1.1) (32).      

Macuso defines health literacy as a “process that evolves over one’s 

lifetime and encompasses the attributes of capacity, comprehension and 

communication” (38). Health literacy contexts vary over one’s lifetime and 

health issues confronting teenagers, parents and the elderly differ widely. 

For example parents are responsible for their children’s health which 

involves understanding immunisations on offer (and making decisions on 

these on behalf of their children), developmental checks and making 

decisions when they are ill as to the appropriate responses to get them 

better. Adult children frequently need to take responsibility of their elderly 

parents’ health which can involve engaging with multiple health care 

services, requiring adequate navigation skills,  and making decisions based 

on health, social, economic and personal preferences, to maintain both 

physical and psychological health of their parents. Kickbusch and Maag 

comment that “Health literacy is also dynamic, as health-literate 

individuals are involved in continuous exchange and dialogue with the 

environments they are living in” (31). While other definitions do not 
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explicitly mention a dynamic process there is reference to understanding 

and interpreting health information, which acts as a changing platform, on 

which an individual’s skills and competencies in health literacy develop.  

Nutbeam describes health literacy, in an outcome model for health 

promotion, as an intermediate health promotion outcome (27). In this 

outcome model of health promotion, health and social outcomes e.g. 

mortality and morbidity outcomes, and quality of life, are the end stage 

outcomes of interventions, with determinants of health and social 

outcomes, and health promotion outcomes, which includes health literacy, 

forming intermediate intervention outcomes. Health literacy is a target for 

interventions aimed at improving knowledge and understanding of the 

determinants of health, changes in attitudes and self-efficacy (27). Within 

this framework Nutbeam describes 3 dimensions of health literacy: basic or 

functional health literacy, communicative or interactive health literacy and 

critical health literacy (27). These dimensions of health literacy are derived 

from similar dimensions in the literacy fields: basic literacy, interactive 

literacy and critical literacy. Level 1, functional health literacy, as an 

outcome is the “communication of factual information on health risks, and 

on how to use the health system”. Outcomes can be measured in terms of 

knowledge of health risk, knowledge of the health service and compliance 

with prescribed medication. Level 2, interactive health literacy, has a focus 

on the “development of personal skills in a supportive environment” (27). 

Skills developed include an individual’s ability to act independently and 

with confidence, with improved motivation. Level 3, critical health literacy, 

reflects the “cognitive and skills development outcomes which are 

orientated towards supporting effective social and political action, as well 

as individual action”. Critical health literacy can lead to engagement in 

community action groups, advocacy and advisory roles in economic, 

political and social issues affecting determinants of health. Benefits are 

both to the individual and the community. These 3 dimensions can be 

viewed as a set of competencies and skills of increasing sophistication and 
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complexity leading to enhanced empowerment of individuals and benefits 

to both the individual and the community (figure 1.1). 

Kickbursh and Maag state that being “health literate means placing one’s 

own health and that of one’s family and community into context, for 

example, by understanding one’s current health state as well as the 

socioeconomic factors and cultural values that influence it”(31). The 

authors describe health literacy as a life skill and as “an essential part of 

social capital”. Social capital is a term used for “the resources embedded in 

social relations among persons and organizations that facilitate 

cooperation and collaboration in communities” (39). This broader concept 

or health literacy extends beyond the individual and involves family, social 

contacts and the community; this is supported by definitions that stem 

from public health and health promotion, and are explicit in Nutbeam’s, 

Kickbusch & Maag’s and Freedmann’s definitions (table 1.1).  This broad 

view of health literacy has been endorsed by the WHO in its updated 

definitions on health literacy 2015 (table 1.1).  Sorensen et al. conducted a 

systematic review on concepts and definitions of health literacy in 

2009/2010 and combined the essential components of definitions to create 

a comprehensive definition (table 1.1) (36).  This definition names core 

competencies, skills, domains and outcomes of health literacy identified in 

the review.    

        

Health literacy and empowerment   

Health policy makers refer to empowerment of individuals and 

communities in their policies (22).  The WHO 7th Global conference on 

health promotion, defines health literacy in this context and states “By 

improving people’s access to health information and their capacity to use it 

effectively, health literacy is critical to empowerment” (40). Kickbusch and 

Maag endorse this concept of health literacy as a moderator of 

empowerment, enabling the individual and the community to take 
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responsibility for and to make decisions on health matters (31). Sorensen 

et al. regard health literacy as “an asset for improving people’s 

empowerment within the domains of healthcare, disease prevention and 

health promotion” (36). Health literacy as an outcome can be measured as 

improved knowledge and understanding of health determinants (social, 

environmental, cultural, political), changes in attitudes and motivations, all 

of which lead to empowerment (27).   

Health literacy is a prerequisite for individuals to participate effectively in 

health care services, which are becoming more and more complex, with 

increasing numbers and type of service providers. This involves navigation 

of the healthcare services and forming a partnership with health care 

professionals, which forms the basis of modern healthcare provision in 

developed countries (31).  With increasing health literacy competencies 

and skills, as depicted by Nutbeam’s levels of health literacy, individuals 

and communities can achieve greater empowerment and health benefits 

(figure 1.1).  
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1.3 Measurement of Health Literacy 

 

A number of measures of health literacy have been developed which can 

be used as screening tools in clinical environments (table 1.2). These 

include the Test of Functional Health Literacy in Adults (TOFHLA), Rapid 

Estimate of Adult Literacy in Medicine (REALM) and the Newest Vital Sign 

(NVS) (23, 41, 42). These tools measure functional health literacy and are 

concerned with the skills, such as reading, writing and numeracy skills, 

which are required to read and act on prescriptions, appointment cards, 

medicine labels and instructions for home health care.  

The TOFHLA tool provides participants with medical information used in 

clinical practice, such as instructions on preparation for procedures, 

prescription instructions, pill boxes and appointment slips; participants 

answer questions which test reading and comprehension, and numeracy 

literacy (41). The test takes 22-25 minutes to administer and is used mostly 

in health literacy research settings. The TOFHLA was shortened by reducing 

the original 3 prose passages to 2 and from 17 numeracy items to 4 in the 

short TOFHLA (S-TOFHLA), which takes 8-12 minutes to administer (43). 

The authors, Baker et al., reported  Cronbach’s α of 0.68 for the numeracy 

items and 0.97 for the prose items (43). Correlation with the REALM was 

high with a correlation co-efficient of 0.80.  The main disadvantage is the 

relative long administration time of TOFHLA and S-TOFHLA which makes 

them unsuitable to administer in busy clinical settings and therefore, these 

health literacy tools are used mostly in health care research.   
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MEASURE DOMAINS of 
HEALTH LITERACY 
MEASURED 

NUMBER of 
ITEMS 

TIME to 
COMPLETE 
in MINUTES 

Used in 
health 
literacy 
surveys 

Correlation with 
health literacy 
measure(s) 
  

Reliability 

 TOFHLA (Test 
Of Functional 
 Health Literacy 
in Adults)  

 Functional health 
literacy 
  

50 reading & 17 
numeracy items 

22 Yes  
(multiple) 

REALM r =0.84 Cronbach’s α = 0.96 
  
 

S-TOFHLA Functional health 
literacy 
 

36 reading & 4 
numeracy items 

7 Yes  
(multiple) 

TOFHLA r= 0.91  
REALM r = 0.80 

Cronbach’s α = 0.97 
  
 

 REALM (Rapid 
Estimate of 
Adult 
Literacy in 
Medicine) 

 Functional health 
literacy  
 

66 reading items 5-6 Yes  
(multiple) 

TOFHLA r = 0.84  Test-retest 
reliability 
coefficient=  0.98 
  

REALM-R Functional health 
literacy 
 

8 reading items <2 Yes  
(multiple) 

REALM r = 0.72  
METER r = 0.73 

Cronbach’s α = 
0.91 

 NVS (Newest 
Vital Sign) U.K. 

Functional health 
literacy 
 

2 reading & 4 
numeracy items 

<3 Yes 
(multiple) 

TOFHLA r = 0.49 
  

Cronbach α = 
0.74 

SLS (Short 
Literacy 
Screening) 

Functional health 
literacy 
 

2 reading & 1 
comprehension 
items 

Not stated 
likely < 5 

Yes 
(multiple) 

S-TOFHLA r = 0.33 
REALM r = 0.26 

Cronbach α = 0.74 

METER (Medical 
Term 
Recognition  
Test) 

Functional health 
literacy 

80 reading items  2 Yes 
(multiple) 

REALM r = 0.74 Cronbach’s α = 0.93 

HALS (Health 
Activity Literacy 
Scale) 

Health Promotion  
health Protection 
Disease Prevention  
Health Care & 
Maintenance 
Systems Navigation 
Total 

60 items 
65 items 
18 items 
16 items 
 
32 items 
191 items 

Approx. 60  No 
(U.S. 
population 
surveys only) 
 

 not stated Cronbach’s α = 0.93 

HLS (Health 
Literacy Survey) 

Health care 
Disease prevention 
Health promotion 
Total  

16 items 
16 items 
15 items 
47 items 

<22 Yes 
(Europe and 
Asia) 

NVS r = 0.25 
 

Cronbach’s α 
GEN HL = 0.97 
HC HL = 0.91 
DP HL = 0.91 
HP HL = 0.92 

Table 1.2 Measures of Health Literacy 

 

The REALM is a 66 item health-related word recognition test, takes 2-3 

minutes to administer and tests reading and word pronunciation. It was 

developed in the U.S. to help physicians identify adults with limited reading 

skills in primary care. Items (medical terms) are presented in a list of 
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increasing difficulty and participants are asked to read them out loud (42). 

This test does not test comprehension or numeracy skills. In addition the 

administration time has been found to be 5-6 minutes in busy clinical 

settings. It demonstrates good correlation with the TOFHLA, with a 

Spearman’s rho of 0.84 and has a test-retest reliability of 0.98; Cronbach’s 

α is not reported by the authors (42). In response to the long 

administration time Bass et al. developed a shortened test of the REALM, 

the REALM-R, which consists of 8 items and takes less than 2 minutes to 

explain and administer (44). The authors reported good internal 

consistency with a Cronbach’s α of 0.91 and a part whole correlation 

between the REALM-R and the REALM of 0.72, confirming high reliability 

and moderately high validity.  

 The SILS consists of 3 items and tests confidence in filling out a form, 

reading and comprehension (1 item each) and has been validated against 

the S-TOFHLA and the REALM (45). The items are “How often do you have 

someone (like a family member, friend, hospital/clinic worker or caregiver) 

help you read hospital materials?”, “How often do you have problems 

learning about your medical condition because of difficulty understanding 

written information?” and “How confident are you filling out forms by 

yourself?” Responses are scored on a Likert scale from 0 to 4.  Internal 

consistency was moderately high with a Cronbach’s alpha of 0.74. 

Correlations with the S-TOFHLA and the REALM were low with a 

Spearman’s rank coefficient of r= 0.33 and r=0.26 respectively.   

Rawson et al. developed the METER test which consists of 80 reading 

terms; 40 medical terms and 40 non words (46). Patients are asked to mark 

items they recognise as actual words and the test takes 2 minutes to 

administer. The advantage of the METER over other measures of functional 

health literacy is that it is self-administered, as the participant is given the 

list of words and is asked to tick those words he/she recognises as actual 

words, and, secondly, there is a lower risk of causing discomfort or 

embarrassment to the participant compared with other measures. The 
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authors reported that the METER had good internal consistency with a 

Cronbach’s alpha of 0.93 and was strongly correlated with the REALM with 

a correlation coefficient of 0.72. This is not surprising as there was 

considerable overlap of medical terms used in the REALM and the METER.  

The NVS was developed by Weiss et al in 2005: this is a fictitious ice cream 

nutritional label accompanied by 6 questions testing reading, 

comprehension and numeracy literacy (20). It takes up to 3 minutes to 

administer. Each item has a score of 1 with a total score of 6. The 

numeracy items test comprehension, ability to locate the required 

information for test items, in addition to calculation skills, while the 

comprehension items demand abstract reasoning skills in addition to 

comprehension. For example the patient is asked to imagine he/she has an 

allergy to peanuts. This measure is indexed in appendix E. A score of 0 or 1 

indicates high likelihood of limited health literacy, a score of 2 or 3 possible 

limited literacy and scores between 4 and 6, adequate literacy.  Rowlands 

et al. amended the NVS to reflect U.K. nutrition labelling and validated the 

new version NVQ-UK against the TOFHLA (47). Pearson’s correlation 

coefficient was 0.49 and internal consistency was moderately high with a 

Cronbach’s alpha of 0.74 (table 1.2).  

Kiechle et al. compared the above 6 brief measures of functional health 

literacy in a busy clinical setting, where they administered the 6 tests to 

400 patients attending an emergency department in the U.S. (48). There 

was good correlation between the 6 tests, with tests containing similar 

tasks showing greater correlation. Measures which tested health literacy, 

such as the NVS, METER, S-TOFHLA, had higher correlation with each other 

that with measures of self-reported health literacy, such as screening 

questions of health literacy. However instruments varied widely in the 

percentage of participants categorised as having limited health literacy; the 

S-TOFHLA classified the lowest percentage (7.5%) and the NVS the highest 

percentage having limited health literacy (48%).   
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More comprehensive measures of health literacy, reflecting the broader 

range of competencies required to maintain health as described in chapter 

1, include the US Health Activity Literacy Scale (HALS) and the European 

Health Literacy Survey (HLS) (49, 50). The HALS was derived from an 

analysis of the National Adult Literacy Survey (NALS) and the International 

Adult Literacy Survey (IALS) and consists of 191 items which represent tasks 

and processes associated with health activities (49). The 5 domains of 

activity in HALS are health promotion, health protection, disease 

prevention, health care and maintenance, and systems navigation (table 

1.2). The items in the HALS are pre-existing items from the NALS, which 

was administered to a large population sample (26,000). While the scale 

items test health related tasks and the scale was derived from a general 

literacy survey there is little detail on the scoring properties and therefore, 

the validity of the scale is unclear (49). Internal consistency of items in the 

scale was high with a Cronbach’s alpha of 0.93.   

A European consortium developed a new health literacy measure, the EU 

Health Literacy Survey questionnaire (EU-HLS-Q) in 2011 (51). This involved 

collaboration and conducting the survey in 8 European countries, namely:  

Austria, Bulgaria, Germany (North Rhine-Westphalia), Greece, Ireland, 

Netherlands, Poland, and Spain. Approximately 1,000 participants from 

each country completed the survey. Health literacy was measured using a 

health literacy survey developed from a conceptual model and definition 

developed by the European consortium, titled the EU-HLS-Q (36). The 

questionnaire has a subjective self-assessment approach and is completed 

by indicating on a 4 point Likert scale (very easy, fairly easy, fairly difficult, 

very difficult) the perceived difficulty of conducting health-related tasks in 

the domains of health care, disease prevention and health promotion. Skills 

or processes testing in the questionnaire are accessing, understanding, 

appraisal and application of health-related information.  The consortium 

also administered the NVS test, a measure of functional health literacy as 

discussed above, in the survey. The general (overall) health literacy 
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measure showed good correlation with the 3 sub-indices (health care, 

disease prevention & health promotion) as did the sub-indices with each 

other. There was a moderate correlation with the NVS, with a Spearman’s 

Rho of 0.25 (table 1.2). The authors explained the limited correlation of the 

HLS-EU-Q with the NVS by pointing out the correlations they found with 

socio-demographic and socio-economic factors and the situational and 

contextual nature of the HLS-EU-Q items, many of which test higher order 

skills and health-related tasks, as is not the case with the NVS.    

Some authors claim that the TOFHLA or the REALM is the ‘gold standard’ 

when it comes to measure health literacy. Justification for this claim is the 

observation that these 2 tests are the most frequently used measures in 

the literature. However a gold standard should mean the test is the best 

possible measure to identify a patient with a condition; it should be linked 

to a definition, which ideally is derived from a conceptual model of the 

condition. Experts should be involved in the process of creation of the 

instrument, the process involved should be clearly detailed and 

psychometric testing in a representative sample should be reported. In 

health literacy there are many issues that prevent the existence of a gold 

standard test at this time. For example as detailed in the definition section 

definitions are varied and over time have expanded to include background 

health knowledge, processes such as navigation of the healthcare system, 

not only individual capacities but also community capacities and a dynamic 

state which varies according to the healthcare domain, the nature of the 

healthcare system and across the life-cycle. With these more 

comprehensive definitions there are challenges to measuring the construct 

of health literacy, in terms of the need to use multiple and/or more 

comprehensive tools and the issue of feasibility. I agree with David Baker, 

who states of the TOFHLA and the REALM “neither instrument is a 

comprehensive measure of health literacy” but it is likely that these tools 

measure domains which reflect an individual’s overall capacity (34).  This 

belief is supported by the observation that, although the 2 tools measure 
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different domains (the TOFHLA measures reading, comprehension and 

numeracy skills and the REALM measures word recognition and 

pronunciation) the 2 tests are highly correlated with a Spearman’s 

correlation coefficient of 0.80.  Shorter tools have the advantage of 

identifying individuals with limited health literacy skills in busy clinical 

environment. This has led to the development of shortened versions of 

existing tools e.g. the S-TOFHLA, new short screening tools e.g. the NVS 

and brief screening tools such as the SLS (table 1.2. These tools need to be 

used and tested in a broad variety of healthcare contexts, in different 

patient samples and against health outcomes to decide on their utility to 

identify those with limited literacy.  
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1.4 Population-based surveys on Health Literacy 

Evidence has been accumulating over the past 20 years of high rates of low 

or inadequate health literacy in many countries.   

 

Health Literacy in the U.S. 

As mentioned in chapter 1 data on levels of health literacy in the U.S. 

stemmed from population studies on adult literacy in the 1990s and 2000s. 

In particular the 2003 National Assessment of Adult Literacy (NAAL) 

included items on health literacy and in 2006 the National Center for 

Educational Studies published data on health literacy from this survey (4). 

The NAAL survey was administered to 19,000 individuals in households and 

prisons across America, aged 16 years and older, and measured literacy 

(and health literacy) by completion of tasks in prose literacy, document 

literacy and numeracy literacy. The health literacy tasks were in the 

domains of health care and health information in clinical, preventive and 

navigation of the health system.  The results showed that 53% 

demonstrated intermediate health literacy, 12% were proficient, 22% had 

basic health literacy and 14% were below basic health literacy.  Health 

literacy levels were lower in the following groups: 

 Men 

 Black, Hispanic, American Indians/Alaska Native & multiracial Ethnic 

groups 

 Adults who spoke a language other than English before starting 

school 

 Adults 65 years and older 

 Adults who did not attend or complete high school 

 Adults living below the poverty threshold 

 Adults who self-reported lower health status 
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The findings listed were statistically significant at the 0.05 level. Of note in 

the group who had completed high school 15% had below basic and 29% 

basic health literacy, indicating that more than 40% had low health literacy.  

 

Canada & Australia 

Data on levels of health literacy in Canada has been obtained from the 

International Adult Literacy Survey (IALS) conducted in 2003; findings on 

health literacy were presented in the report “Health Literacy in Canada: a 

Healthy Understanding” (52). These were derived from the health literacy 

191 health-related tasks in the IALS, which were in the 5 domains of health 

care, disease prevention, health promotion, health protection and 

navigation of the health system. These are the items that were included in 

the Health Activity Literacy Scale by Rudd et al. (49). Just over 20, 000 

Canadians, aged 16 years or older, participated in the IALS survey. Health 

literacy scores are grouped in 5 levels of health literacy, level 1 to 5. Level 3 

on the health literacy scale is regarded as the “minimum required in order 

to participate fairly and fully in society” (52). The results showed that 60% 

of adult Canadians had a health literacy level of 1 or 2, indicating 

inadequate health literacy. Health literacy levels, compared with the 

national average scores, were lower in the following groups: 

 

 Adults 66 years and older 

 Immigrants who do not speak English or French 

 Adults who are not employed 

Similar findings were reported from the Australian Adult Literacy and Life 

skills Survey (ALLS) which reported on health literacy using a health-related 

scale similar to that used in the Canadian population study (53). The 

Australian study was conducted in 2006 in adults aged between 15 and 74 

years. Health literacy levels were lower than level 3 (indicating inadequate 
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health literacy skills) in 59% of participants. This rose to 83% of adults aged 

65 years and older. Heath literacy levels were lower in the following 

groups: 

 Adults aged 65 years and older 

 Adults who completed year 12 of education 

 Adults who did not engage in educational participation in the 

previous 12 months 

 Adults who were not employed 

 Immigrants from non-English speaking countries 

Similarly in an Australian population sample (N= 2,824) Adams et al. found 

that a high likelihood of inadequate functional health literacy, as measured 

with the Newest Vital Sign (NVS), was more common with increasing age, 

lower education attainment, lower annual income, poorer self-reported 

health status and in those who were born outside of Australia, England, 

Ireland and New Zealand (54).  

 

Europe & Ireland 

Population-based data on health literacy in Europe has only been available 

in recent years following analysis of data from the 2011 English National 

Literacy and Numeracy survey (U.K) and in 8 European countries, including 

Ireland in the EU Health Literacy Survey conducted in 2011 (50, 55). 

Rowlands et al. analysed written health materials commonly used by the 

health service in England and categorised these according to the English 

Skills Qualification Framework in terms of text literacy and numeracy 

literacy. The authors linked this analysis to the findings of the population 

literacy survey (the English National Literacy and Numeracy Survey) and 

reported that 61% of UK adults aged 16-65 years found health materials 

commonly used in practice too complex to understand and use. Adults in 

the following groups were at highest risk of being below the health literacy 
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threshold defined in this study (having the skills to fully understand and use 

70% of the health material):  

 Adults aged 45 years and older 

 Adults for whom English is not the first language 

 Adults whose annual income is less than £10, 000 

 Adults from the top 5 most deprived areas in the U.K 

Von Wagner et al. conducted a survey in 759 randomly selected British 

adults and measured functional health literacy, using the TOFHLA. They 

found the risk of having inadequate or marginal health literacy increased 

with age, being male, low educational attainment and low income (56).  

The EU health literacy consortium developed a definition and health 

literacy survey (HLS-Q) in 2011. This consisted of self-reporting items on a 4 

point scale (very easy, fairly easy, fairly difficult, very difficult) based on 

perceived difficulty of the items, covering the domains of health care, 

disease prevention and health promotion. There were 47 items which were 

subdivided into the 4 processes of “access”, “understand”, “appraise” and 

“apply” in relation to health relevant decision-making and tasks (50). The 

consortium conducted a health literacy survey in 2011 using the HLS-Q and 

the NVS (measure of functional health literacy) in 8 European countries 

(Austria, Bulgaria, Germany (North Rhine-Westphalia), Greece, Ireland, 

Netherlands, Poland, and Spain). There were approximately 1,000 

participants, 15 years and older from each of the 8 countries, interviewed 

in the survey. Summary results were presented as a general health literacy 

index (data from all 47 items) and were categorised as inadequate, 

problematic, sufficient or excellent. The survey also reported on 3 sub-

indices: a health care index (16 items), a disease prevention index (15 

items) and a health promotion index (16 items). The consortium devised 

threshold scores for all 4 indices based on “the assessment of the 

likelihood of an individual to be confronted with excessively demanding 

situations” (21). The threshold for inadequate health literacy was 50% of 

total score of the index; the threshold between problematic and sufficient 
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was set at 66%, and the threshold between sufficient and excellent was set 

at 5/6 or approximately 80 percent of the total score. In order to make 

comparisons more transparent scores of the 3 domains and the general 

(total) measure were brought to a uniform scale, with a total score of 50. 

Results from all 8 countries reported that 12% had inadequate health 

literacy and 35% problematic health literacy; the authors interpreted this 

as “nearly every second respondent shows limited health literacy” (50). 

Levels of inadequate and limited (inadequate + problematic) varied 

considerably between the 8 countries with percentages of inadequate 

health literacy ranging from 2% to 27% and limited health literacy from 

29% to 62%. Results of the NVS showed that 21% of all participants (data 

from all 8 countries) had a high likelihood of limited literacy and 45% had 

either a high likelihood or possibility of limited literacy. Low levels of health 

literacy were associated with the following: 

 Financial deprivation 

 Lower self-assessed social status 

 Lower level of formal education 

 Increasing age (except for the Netherlands) 

Doyle et al. present the EU-HLS, results from Ireland (21). There were 1,005 

participants, average age was 45 years and there was a response rate of 

69%. The results showed that 40% had limited health literacy, made up of 

10.3% who had inadequate and 29.7% who had problematic health 

literacy. A further 38.7% had sufficient and 21.3% had excellent health 

literacy. Table 1.3 shows the mean and standard deviations in the 4 scales 

for total and for Irish respondents (50). From this data, Ireland scored 

above the mean in all 4 scales, with Irish respondents scoring highest in 

health care literacy skills and lowest in health promotion literacy skills, 

similar to findings in most of the other 7 European countries (50). 
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Health Literacy Scales Ireland 
Mean  
(SD) 

Total 
Mean  
(SD) 

General Health Literacy Index  35.2 
(7.8) 

32.5  
(9.1) 

Health Care Literacy Index 36.3  
(7.8) 

34.& 
(8.3) 

Disease Prevention Literacy Index  
 

35.1  
(8.5) 

34.2 
(8.8) 

Health Promotion Literacy Index  34 
(7.8) 

 32.5 
(9.1) 

Table 1.3: Summary results from the EU HLS survey (50). 

 

There were significant differences in health literacy in the following groups:  

 Educational attainment 

 Income 

 Gender (female higher than male) 

 Self-perceived social class 

In terms of functional health literacy as measured by the NVS, Ireland 

ranked joint fourth of the 8 countries (based on mean NVS scores). The 

mean NVS score was 3.6 for Ireland, with the range of means, among the 8 

countries, of 2.6 to 4.5. NVS score is a test of numeracy and reading 

comprehension and correlations were significant with the following socio-

demographic factors:  

 Educational attainment 

 Income 

 Self-perceived social class 

 Age (lowest in 76 years or older group) 

 Employment status 

In general items which tested understanding and response to instructions 

from a healthcare professional scored better than items where a 

judgement on health information was required, such as judging the 
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reliability of health information reported in the media. For example 43.7% 

of respondents found it difficult to judge the reliability of information from 

the media while 85.7% of respondents found it easy to use information 

provided by their doctor to make decisions about their health.   

These population studies confirm that limited health literacy is present in a 

significant percentage of populations, meaning many individuals have 

difficulty addressing health-related tasks. The studies also confirm that 

there is a social gradient in health literacy in the developed world. Those at 

increased risk include older adults, certain ethnic groups, those with lower 

socio-economic status, males, those with lower incomes and those with 

lower educational attainment. These factors are associated and in some 

studies have been shown to predict limited health literacy. They are also 

included in a conceptual model of health literacy by Paasche and Wolf, 

where they are linked with health literacy, as will be discussed in the next 

section  (figure 1.2, page 38).   
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1.5 Health Literacy and Health Outcomes  

 As previously discussed in chapter 2 (Health Literacy concepts and 

definitions), in the public health outcome model for health promotion, 

health literacy is an intermediate outcome which can impact on the 

determinants of health, such as lifestyle factors and on the outcomes of 

health, measured as  morbidity and mortality data, and social outcomes, 

such as quality of life and functional independence (27). Secondly, in this 

model, health literacy as an outcome can lead to “improved knowledge 

and understanding of health determinants, and changed attitudes and 

motivation in relation to health behaviour, as well as improved self-efficacy 

in relation to defined task” (27). There is some evidence from the literature 

to support a link between health literacy and these health promotion 

measures.  

 In the outcome model of health promotion, health and social outcomes 

are the end stage outcomes of health promotion, and determinants of 

health, such as lifestyle (modifiable) factors are intermediate outcomes.  

These determinants can be influenced by health promotion outcomes, 

such as health literacy. Therefore, according to this model of health 

promotion, it would be anticipated that health literacy levels are 

associated with both the determinants of health, and health and social 

outcomes. There is a growing body of research examining health literacy 

levels and these outcomes. The following details some of the key areas of 

research and findings in this field.  

 

Disease prevention measures 

A review by Castro-Sánchez et al. on health literacy and infections and 

infection-related behaviour (vaccinations) found that there was a small 

number of studies in this area reporting that limited or insufficient health 

literacy was associated with reduced adoption of protective behaviours 

such as immunization, and an inadequate understanding of antibiotics (57). 
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Berkman et al. report a number of studies which found significantly lower 

rates of uptake of mammography screening for breast cancer in the age 

group 65 years and older, who had basic/ marginal or low functional health 

literacy (5).  Similarly Berkman et al. report a number of studies in 

community dwellers which found significantly lower rates of receipt of the 

influenza vaccine in those with low functional health literacy. Of note 

studies that examined health literacy and other screening tests, such as the 

Papanicolau (pap) test and colon cancer screening, reported mixed results, 

with some reporting associations between health literacy and uptake rates 

and others reporting no association (5).  

 

Lifestyle factors 

Two studies examined health literacy and levels of physical activity and 

found no difference in physical activity by health literacy level (5). After 

adjusting for confounders von Wagner et al. found a small but statistically 

significant higher likelihood of eating 5 portions of fruit or vegetables a day 

in those with higher levels of functional health literacy (56). A study on 

health literacy and lifestyle in 489 adults, 65 years and older, did not find 

that health lifestyle composite measure (exercise, nutrition and health 

responsibility) was higher in those with adequate health literacy (58). In 

relation to obesity Berkman et al. report on 4 studies, which did not adjust 

for confounders; results were mixed with 2 studies reporting differences in 

BMI by health literacy level and 2 studies finding no differences (5). 

Berkman et al. report that there is insufficient evidence to show a link 

between low health literacy and smoking or alcohol consumption (5). 
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Taking Medication, following health instructions  

A low level or limited health literacy has been shown to be associated with 

poorer medication adherence, task completion, such as taking medication 

correctly and interpretation of labels and health messages. Berkman et al. 

summarise a number of studies on medication adherence and functional 

health literacy in patients with HIV; these studies reported significantly 

higher rates of non-adherence to HIV mediations in those with low health 

literacy (5). These findings were significant after adjusting for confounding 

factors such as race, gender, education, income and number of 

medications. Bailey et al. found that parents attending a paediatric clinic, 

had significantly higher rates of misinterpreting prescription label 

instructions if they had low or marginal functional health literacy as 

measured by the REALM test (59). This was after adjusting for age, gender, 

ethnicity and school attainment. Paasche-Orlow et al. examined health 

literacy levels in 73 asthmatic inpatients and, after adjusting for age, 

gender, education, income and history of near fatal asthma, found lower 

probability of mastery of metered dose inhaler technique in those patients 

with inadequate functional health literacy, as measured with the S-TOFHLA 

(60). Yin et al. reported that parents with a high likelihood of limited health 

literacy (NVS) were more likely to inaccurately measure liquid medication 

doses compared with parents with adequate health literacy; odds ratio was 

1.7 and there were 302 participants (61). Waldrop-Valverde et al. carried 

out a cross-sectional study in 155 adults with HIV and found that higher 

health literacy, measured with the TOFHLA test, was associated with better 

medication taking skills, a composite measure which included 

interpretation of medication labels, counting a week’s supply of medication 

and determining missed doses (62). Berkman et al. summarised results 

from a number of studies which reported lower rates of correctly take 

one’s medication in patients with low health literacy (5). The review also 

summarises studies which reported higher rates of misinterpreting one or 
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more prescription instructions, in patients with inadequate functional 

health literacy.  

 Knowledge of disease 

One study in newly diagnosed prostate cancer patients, with a mean age of 

67, who had low functional health literacy, as measured with the Rapid 

Estimate of Adult Literacy in Medicine (REALM), had a more limited 

understanding of prostate cancer knowledge, questioning their ability to 

effectively participate in shared decision-making of complex information 

regarding treatment and quality-of-life issues (63). Gazmararian et al. 

examined functional health literacy in 653 adults aged 65 years and older, 

who had at least one chronic illness and found, after adjusting for 

confounders, that those with inadequate health literacy knew significantly 

less about their chronic illness that those with adequate health literacy 

(64). Participants had one or more of the following chronic illnesses: 

asthma, diabetes, hypertension or congestive heart failure. (63).  Powell et 

al. found a significant relationship between functional health literacy, as 

measured with the REALM, and diabetes disease knowledge in 68 patients 

with type 2 diabetes (65). In a study in 102 patients with diabetes, 

Mancuso reported a significant relationship between functional health 

literacy, as measured with the S-TOFHLA, and diabetes knowledge (38). 

 

Chronic disease prevalence 

A number of studies examined rates of chronic diseases in those with low 

compared to adequate health literacy. These are summarised in the 

systematic review of health literacy and outcomes by Berkman et al. (5). 

The largest study, in 23,889 participants, was linked to the National Adult 

Literacy Survey (NALS) (66). The authors reported that lower health literacy 

was significantly associated with having a long-term illness. Following 

adjustment for literacy levels, education and race were no longer 

significantly associated with having a long term illness, which may indicate 
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that literacy is an important factor in the link between health inequalities 

and health outcomes. Sudore et al. examined health literacy in 2,512 

community-dwelling older people and found higher levels of limited 

functional health literacy, as measured by the REALM in those with 

diabetes and depression (67). Wolf et al. examined health literacy, using 

the S-TOFHLA in 2,923 older community dwellers and found inadequate 

health literacy was associated with higher rates of diabetes and heart 

failure but not with higher rates of hypertension, coronary heart disease, 

bronchitis, asthma, arthritis, or cancer (68) . By comparison the researchers 

found no association between marginal health literacy and chronic illness 

prevalence. In a population study by Adams et al. people with inadequate 

functional health literacy, measured by the NVS, were more likely to have 

diabetes, cardiac disease or stroke (54). McNaughton et al. screened 228 

Guyanese patients attending an emergency department for functional 

health literacy and random plasma glucose and point of care HbA1c. 

Almost half of those screened had low health literacy. They reported a 

significantly higher percentage of those with low health literacy having 

undiagnosed diabetes compared to those with adequate health literacy, 

namely 7.1% and 1.6% respectively (69).   

 

Hospital stay and readmission rates 

Baker et al. and Howard et al. both reported a significant relationship 

between functional health literacy, as measured by the S-TOFHLA, in 3,260 

community dwellers, and rates of inpatient service use and emergency 

department visits (5). Berkman et al. also report a number of smaller 

studies which found higher rates of emergency department use and/or 

hospitalisation in elderly patients attending outpatient services, in 

attendees at inner city hospitals, and in attendees at a public clinic (5). 

Mitchell et al. examined unplanned hospital re-utilisation rates, either 

emergency department and/or readmission rates, in the 30 days post 

discharge from hospital, and found that low functional health literacy, as 
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measured by the REALM, was a significant independent risk factor for 30-

day re-utilisation (70).   

Health status and health literacy 

A number of studies have looked at the relationship between health 

literacy and health status; findings are supportive (though not shown in all 

studies) of an association between lower limited health literacy and lower 

health status (in many studies measured as self-reported health status) (5). 

Some of the studies adjusted for confounders such as age, race, gender 

and/or income while others did not. The EU HLS survey found a significant 

association between lower health literacy and lower self-assessed health 

status (unadjusted) (50).    

 

 Mortality outcomes and health literacy 

Baker et al. conducted a prospective cohort study on 3,260 Medicare 

community dwellers, aged 65 years and older, and found after adjusting for 

confounders such as age, ethnicity, education attainment and income,  that 

functional health literacy independently predicted all-cause mortality and 

mortality from cardiovascular disease (71). Similarly Sudore et al. 

conducted a prospective study on 2,512 elderly community dwellers and 

after adjusting for age, ethnicity, socioeconomic status, health-related 

behaviours, co-morbidities and access to health care reported that limited 

functional health literacy was independently associated with all-cause 

mortality (72).   

 

Hypertension 

A number of studies examined hypertension control and health literacy 

with mixed results (5). One study in patients with elevated blood pressure 

did not find higher levels of controlled blood pressure in those with limited 

compared to those with adequate functional health literacy. A second 
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study found, after allocating patients to 5 categories of functional health 

literacy (using the S-TOFHLA), that those in the lowest category were less 

likely to have controlled blood pressure. Both studies controlled for a 

number of socio-demographic factors and comorbid health conditions.  

 

Diabetes control, complications, and related outcomes. 

In their systematic review on health literacy and disease outcomes  

Berkman et al. reported mixed findings in studies examining the 

relationship between glycosylated hemoglobin (HbA1c) level and health 

literacy level (5). One study by Morris et al. in 1,002 diabetic adults found 

no relationship between HbA1c levels and functional health literacy level, 

after controlling for demographic characteristics, diabetes duration, 

diabetes education, medication, and alcohol use, as measured with the 

TOFHLA (73). Another study conducted in 102 patients with type 1 or type 

2 diabetes also found no relationship between HbA1c and functional health 

literacy levels (measured using the TOFHLA) after controlling for diabetes 

knowledge, patient trust, depression, and performance of self-care 

activities (38). In contrast, a study in 68 patients with type 2 diabetes 

found, after adjusting for education, age, race, gender and treatment, 

significant differences in HbA1c between four functional health literacy 

levels (each one related to a high school grade equivalent), measured with 

the REALM (65). Schillinger et al. conducted a study in 395 patients with 

type 2 diabetes, where they measured functional health literacy using the 

S-TOFHLA (74). After adjusting for age, language other than English, health 

insurance and education, the researchers found that higher health literacy 

was related to better glycemic control and lower rates of retinopathy; 

furthermore the association between educational attainment and HbA1c 

was no longer significant when the data was adjusted for health literacy 

level (74).  The fifth study, reported by Berkman et al. was conducted in 

Hong Kong in 149 patients with diabetes (5). After adjusting for gender, 

insurance, duration of diabetes and management of diabetes score, the 
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researchers found higher functional health literacy levels in those patients 

who had better glycemic control. Kim et al. reported on functional health 

literacy levels and self-management skills, as measured by the S-TOFHLA 

and the Summary of Diabetes Self-Care Activities measure (SDSCA) 

respectively. The SDSCA is a valid self-report tool measure of how often a 

number of self-care, diabetes related tasks are performed per week. Lower 

health literacy was significantly associated with more self-reported 

diabetes complications but not with glycemic control (75). 

  

Causal pathway linking health literacy to diabetes self-care and diabetes 

outcomes 

From the limited number of research papers discussed above there are 

mixed results on the relationships between diabetes and health literacy. It 

is likely that there are a number of variables operating directly or indirectly 

on diabetes self-care and outcomes and that health literacy may be a 

mediator of some of these variables or may act independently.  For 

example Schillinger et al., in their research on health literacy in 395 

patients in a low income population with diabetes, reported that education 

attainment was clinically and statistically significantly associated with 

better glycemic control (74). Similarly the authors found health literacy, as 

measured with the S-TOFHLA, had a significant association with glycemic 

control. Of interest the association between educational attainment and 

HbA1c was no longer significant when the data was adjusted for health 

literacy level. The association between health literacy and HbA1c, however, 

remained statistically and clinically significant after the data was controlled 

for education attainment. The authors conclude “These results suggest that 

in a population of low-income, ethnically diverse patients with diabetes, 

literacy at least partially mediates the observed relationship between 

education and glycemic control”(74). In this model literacy could be an 

outcome of education, which if inadequate, reflects difficulty in written 

and oral communications (prose, documentary and numeracy).  



Introduction 

37   

The modern management of diabetes is modelled on self-care 

management by the patient and multidisciplinary management from the 

health care provider. Self-care involves understanding of illness, goals and 

self-care skills and motivation to reach these goals. Disease knowledge is 

essential for self-care; however low health literacy has been reported to be 

associated with poorer disease knowledge in diabetes and other conditions 

(38, 63, 65, 76). Understanding information about one’s disease is also 

required for effective shared decision-making. Multidisciplinary care 

involves a more complex pathway in the patient’s journey through the 

health care system i.e. navigation skills and the ability to access the system, 

effective communication and shared decision-making with multiple health 

care professionals. This care pathway places higher demands on the 

patient’s literacy skills, in particular navigation and communication skills. 

There is some evidence that communication is better when patients with 

diabetes are cared for predominantly by their main care provider and it 

may be that better communication can lead to improved self-care (77).  

Paasche and Wolf developed a conceptual model of linking limited health 

literacy to health outcomes, recognizing “both individual and system-level 

factors that affect access to health care, medical encounters, and self-care 

activities” (Figure 1.2) (78). At the level of access to health care, the 

authors point out that factors in persons with inadequate health literacy 

affecting access to health care include delays in making initial contact, 

negative feelings towards the healthcare provider and lower satisfaction 

with service provided compared to those with adequate health literacy. 

This can be augmented by a deep sense of shame and reluctance to 

disclose their problem with health care professionals, which has been 

reported on by  
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Figure 1.2 Causal pathways between limited health literacy and health outcomes. 

Reprinted with permission from PNG publications.  

 

Baker et al. (79).  Health care system factors which can impact on ease of 

access to health care, by persons with limited health literacy, include ease 

of navigation of system and complexity of the health care system. At the 

level of patient-provider encounters, inadequate health literacy has been 

shown in some studies to be associated with less engagement with disease 

prevention measures, as discussed above under ’Disease Prevention’. 

Additionally inadequate health literacy may lead to the patient playing a 

more passive role in the provider-patient relationship; this can be due to 

the sense of shame, known associations with mental health issues and 

depression, and communication difficulties as discussed above (78). Input 

by the health care provider depends on allocated time, patient-centred 

communication techniques, such as the teach-back tool and general 

communication skills. Finally at the self-care level patients with limited 

health literacy have been found to have poorer disease knowledge, less 
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adherence to medication instructions, more likely to have inaccurate 

knowledge about their medications, more at risk to misinterpret 

prescription instructions and poorer technique using medication-devices, 

such as metered inhalers (5). These factors contribute to self-efficacy and 

self-management skills. In diabetes Kim et al. reported on functional health 

literacy levels and self-management skills as discussed above (75). There 

was no difference in self-management skills between the group with 

adequate health literacy and the group with limited health literacy. Lower 

health literacy was significantly associated with more self-reported 

diabetes complications and poorer diabetes knowledge. Diabetes 

education was associated with improvements in glycemic control, self-

management and diabetes knowledge in the group with adequate and the 

group with inadequate health literacy. At the self-care level, there is 

evidence from population studies that health information is frequently at 

too high a level for those with limited health literacy, making it difficult for 

them to understand and make appropriate health decisions (80). 

Additionally the nature of self-care involves patient understanding their 

symptoms and point of care readings e.g. glucometer readings, PEFR 

readings, blood pressure readings), interpretation of this information and 

with influence from family and social supports, making decisions and 

responding to improve care and outcomes. Paasche and Wolf point out 

that few of the currently available technologies supplying these point of 

care tests have been tested in those with limited health literacy (78). 

Finally this conceptual model of health literacy and outcomes includes the 

factors which feed into a person’s health literacy level; these include 

factors known to be associated with health literacy, such as age, income, 

education attainment, employment, ethnicity, language. Additional factors 

include physical attributes such as vision and hearing, cognitive skills such 

as memory and reasoning skills, and social supports. The exact mechanisms 

and pathways of how these factors influence health literacy as an outcome 

and how, health literacy in turn, interacts with the variables above to 

influence self-management and health outcomes is poorly understood and 
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more research in this field could lead to a better understanding of where 

resources can be targeted to improve outcomes for patients.   
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1.6 Health Literacy Interventions 

In recent years researchers are starting to address whether or not 

interventions designed to improve and simplify communication can 

ameliorate the impact of limited health literacy on health outcomes. This 

essential area of research is now gaining attention, as researchers, health 

care providers and health authorities are acknowledging the evidence that 

limited health literacy is common and limited health literacy is linked to 

poorer health outcomes.  To date there is some evidence that 

interventions can affect a number of outcomes in diverse patient 

populations.   

Health outcome: Knowledge and comprehension  

Greene et al. and Peters et al. reported on the effect of alternative 

document design on comprehension in a randomised control trial (81, 82). 

There were 303 participants and half of these had low health literacy. 

Participants were asked to view information on fictitious consumer 

directed health plans; in the intervention arm the plans were presented 

detailing the common and unique features of plans, plans were presented 

in a framework detailing the advantages and disadvantages of each plan 

and plans detailed essential information only. Participants were asked 6 

questions about the plans to test comprehension. The authors found that 

participants with low health literacy had significantly greater 

comprehension in the intervention arm compared with the control arm, 

when information was presented in a framework (p<0.05), when only 

essential information was presented in the framework (p<0.01) and when 

the essential information was presented first (p<0.01).  

Only a small number of studies have been reported on the effect of 

alternative numerical presentation of written information. Peters et al., in 

the study detailed in the preceding paragraph, also tested the effect of 

presentation of information on the quality of individual hospitals, where a 

higher number indicated a better quality (rather than a lower number). 
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Compared with the control arm participants with low health literacy had 

greater comprehension in the intervention arm (p<0.001). In participants 

with low numeracy skills (n= 1,047, 49% with low numeracy skills) Rocio 

Garcia-Retamero et al. reported greater comprehension when numerical 

information was presented using common denominators; the authors 

presented data to 1,047 participants on a fictitious drug with health 

outcomes; data was presented using common denominators in the 

intervention arm and different denominators in the control arm (83). 

Participants with low numerical skills had significantly higher 

comprehension in the intervention arm compared to those with low 

numerical skills in the control arm (p<0.01). A study by Galesic (n=162), in 

older adults, reported comprehension when data on genetic testing and 

probability of having a disease was presented using natural frequencies, 

reducing the number of computations participants were required to 

perform, in the intervention arm (84). They found improved 

comprehension in the intervention arm (P< 0.001) compared with the 

control arm in participants with low numeracy skills. 

Use of pictorial representation, additive and alternative, in printed health 

documents and effect on comprehension in individuals with low health 

literacy has been reported in the literature. Peters et al. studied the effect 

of adding symbols to information on hospital quality in their study on a 

fictitious consumer directed health plans and found that adding symbols 

did not improve comprehension in low health literacy participants (82). 

Another study (n=171) examined the effect of adding icon arrays to 

numerical data in 3 fictitious treatment scenarios and reported improved 

comprehension in participants with low numeracy skills when icon arrays 

were added (85). Rocio Garcia-Retamero et al. in their study on the use of 

common denominators also examined the effect of adding icon arrays and 

found the addition of icon arrays improved comprehension in low 

numeracy participants when denominators of risk and risk reduction of 

treatment were different but had little effect when the denominators were 
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the same (83). A study by Wright et al. 140 participants (41% had low 

numeracy skills) compared comprehension when data was displayed using 

grouped versus dispersed dots and found no significant differences in 

comprehension by display type in patients with health low literacy (86). 

Addition of dot displays (dispersed or grouped) did not improve 

comprehension in the low numeracy group.  

Use of video or computer recording or slideshows in addition to or as 

substitutions of printed or verbal communication of health information has 

been reported in a small number of studies. Campbell et al. compared the 

effect of using informed consent forms in print, video and computerised 

forms in 233 adults (53% had low reading comprehension) and found no 

significant difference in recall of information (87). Bryant et al. (J urol 2009; 

182(3): 1120-5) reported that use of a multimedia (print plus video) 

presentation of information on prostate cancer was associated with 

improved comprehension compared with print form only (p<0.001) (88).   

The effect of improved readability of documentation, using techniques 

such as use of larger font size, chunking of information, simplified language 

and using reduced number of words, has been reported in the literature. 

Greene et al. in a study on comprehension of a Medicaid health care plan 

chart explored the effect of using documentation with simplified language 

(89). Sample size was 122 and participants with low health literacy did not 

have significantly different levels of comprehension using the simplified 

compared with the standard chart. However the authors noted that the 

simplified chart was at a high school level of literacy and possibly required 

higher literacy skills than the level of literacy skills on those with limited 

health literacy. A study by Yates et al. compared a simplified advice sheet 

on head trauma and noted improved comprehension in those with low 

literacy with the simplified form (p<0.0001) (90). In their study in 233 

adults Campbell also compared use of a standard with a simplified consent 

form and did not find a significant difference in comprehension in those 

with low literacy (87).   
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Gerber et al. reported the effect of a low literacy diabetes education 

multimedia intervention in 94 participants on diabetes knowledge and 

compared this to 89 participants in the control arm, who received usual 

care (91). The intervention utilised touch screen computers, in the delivery 

of lessons on diabetes education and were easy to navigate; they 

contained simplified text and lesson design was guided by Gagne’s theory 

of learning in adults. Over 50% in each arm had low health literacy, as 

measured with the S-TOFHLA. The authors reported, in the subgroups with 

low health literacy, a greater reduction in HbA1c in the intervention group 

in those with poorer glycemic control (HbA1c >9%) compared with the 

control group, -2.1% versus –0.3%, p=0.04. Perceived susceptibility to 

complications, in those with low health literacy, increased significantly in 

those in the intervention group compared with the control group (p=0.02). 

There were no differences between groups in self-efficacy, knowledge and 

medical care.  

Kim et al. reported glycemic control and self-management behaviour in 92 

patients with diabetes attending diabetes education classes, of which 23% 

had limited health literacy as measured with the S-TOFHLA (75). Glycemic 

control and self-management behaviour were not significantly different in 

the health literacy subgroups (adequate versus limited). Diabetes 

knowledge was significantly great in those with adequate health literacy. At 

3 months post the intervention (diabetes education classes) self-

management, diabetes knowledge and glycemic control improved in both 

groups (adequate and limited health literacy groups) with no significant 

difference in effect size between the groups. Wallace et al. conduced a 

similar study, measuring outcomes pre and post a diabetes education 

intervention, using a “literacy-appropriate diabetes education guide” (92). 

The guide was developed by an inter-disciplinary team of clinical 

researchers and was designed to be easily understood by patients, 

regardless of literacy level. It used plain language, a conversational tone, 

limited information and included pictorial presentations. Design was 
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guided by social cognitive theory for behavioural change.  There were 250 

participants and 44% had limited health literacy, as measured by the S-

TOFHLA. In the low literacy subgroup completion of action plans, self-

efficacy and diabetes knowledge improved significantly, and diabetes 

distress reduced significantly when measured 3 months after the education 

programme compared with baseline (pre-intervention). In both of these 

studies the study design was pre and post intervention only.  

Jay et al. conducted a study on the effect of a multimedia intervention to 

improve understanding of food labels in 56 patients attending a 

community health clinic for preventive care. Approximately 50% had 

limited health literacy as measured by the S-TOFHLA. The intervention 

consisted of a nutrition packs label pocket card, which contains a standard 

food label, colour-coded to indicate foods which are recommended and 

not recommended (or should be limited), and a video, using a question and 

answer format, explaining how to use the card. The control group received 

a publicly available food labels guide, which was printed in black and white. 

In those with low health literacy there was no significant change in 

nutrition knowledge at baseline and after nutrition education, in either the 

intervention or the control group.  

Negarandeh et al. used pictorial representation and a teach back 

communication strategy in 127 patients with type 2 diabetes and low 

health literacy (93). There were 3 group, 1 control group and 2 intervention 

groups. They reported higher knowledge, adherence to medication and 

diet scores in the 2 intervention groups compared with the control group 6 

weeks post intervention. However there are no baseline scores in these 3 

outcomes.   

Physician behaviour and Patient Self-efficacy 

Seligman et al. studied the effect of physician notification of the health 

literacy status of patients with limited health literacy on physician 

behaviour and patient self-efficacy (94). Sixty three physicians were 
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recruited and randomised to the intervention and the control groups. 

There were 182 patients with type 2 diabetes recruited and 26% had 

limited health literacy, as measured with the S-TOFHLA. Compared with 

physicians in the control group, physicians in the intervention arm were 

more likely to use 3 or communication-enhancing measures with the 

patients with low health literacy, 31% versus 44% respectively, p=0.04. 

Communication-enhancing strategies including reviewing understanding of 

medications, referral to a diabetes educator and involving family members 

or friends.  There was no significant difference in self-efficacy scores in 

patients in the control and intervention arms.  

Preventive behaviour and emergency care utilisation 

In the area of preventive health care Ferreira et al. reported on uptake of 

screening for colorectal cancer in 382 participants in 2 clinical centres: one 

centre was the control and in the other centre physicians participated in 

education workshops on communication strategies suitable for busy clinics, 

which the authors describe as training in delivery of “short, powerful, and 

personal messages, that fit individual providers and patients” (95). 

Participants in the intervention clinic received a brochure and viewed a 

video on colorectal cancer screening. In those with low health literacy 

(tested with the REALM) screening completion was higher in the 

intervention centre than in the control centre, 55.7% versus 30.0% 

respectively, p=0.002.  

DeWalt et al. reported on hospitalisations in patients with heart failure 

following an education intervention which was designed for low literacy 

patients and compared this to hospitalisations in patients who received 

usual care (96). Patients in the intervention arm had a 1-hour educational 

session with a healthcare professional; this employed a booklet designed 

for low literacy patients and included clinical scenarios, which were used to 

provide education on recognition of symptoms and signs of heart failure, 

performance of daily weight and dose adjustment of diuretic medication. 
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Oral communication techniques felt to improve comprehension were also 

employed, such as teach back and engagement of the patient filling out the 

booklet. Health literacy was measured with the S-TOFHLA and 127 patients 

participated in the study. In the subgroup with low health literacy the 

incidence rate ratio (hospitalisation) was significantly lower in the 

intervention that the control group, incidence rate ratio 0.39, (95% 

confidence intervals 0.16, 0.91).  

In summary there are a number of studies which explored the effect of 

print, verbal and multimedia materials adapted to improve comprehension 

in patients with limited health literacy. Design features of interventions 

that are likely to improve comprehension are presentation of essential 

information first, limiting non-essential information, presenting 

information where a higher number means better performance/outcome,  

adding icons to numerical data and adding video to verbal or printed 

materials. Mixed intervention studies which reduce emergency room visits 

and hospitalizations are those which focus on self-management and 

disease-management. These interventions can be recommended for use in 

patients with low health literacy and may contribute to improved health 

outcomes through their impact on patient-provider interaction leading to 

improved patient knowledge and improved provider communication, 

factors linking health literacy to health outcomes in the  conceptual model 

by Paasche and Wolf (figure 1.2, page 38). With this conceptual model in 

mind future studies should target one or a number of factors in the model 

and there should be studies conducted not only on interventions which 

target patient interventions but also provider interventions. Further studies 

need to address methodology issues such as sample size and inclusion of 

sufficient numbers of individuals with low health literacy. Also confounders 

need to be addressed, as many of the reported studies do not give baseline 

socio-demographic characteristics of participants and do not adjust results 

for confounders. Qualities of interventions that positively affect health 

outcomes, such as theory driven interventions, piloting of interventions 
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and the intensity of successful interventions should be incorporated into 

the design of future studies of interventions in low health literacy patients.  
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1.7 Health Literacy and Pregnancy 

 

To date little research has been conducted into health literacy levels in 

pregnant women or the factors associated with low or limited health 

literacy in this population. From the national population studies on health 

literacy, as discussed in detail in chapter 3, we do know that a number of 

factors are linked to limited health literacy, such as race, income and 

education, and it is likely that these same factors are linked to low health 

literacy in pregnant women.  

Pregnancy outcomes are being audited in many countries and demographic 

characteristics are being identified that are linked with poorer outcomes. In 

the U.S., for example, African American women are more than twice as 

likely to receive no antenatal care, and have worse pregnancy outcomes, 

than non-Hispanic white women  (97).  Accessing antenatal care for the 

first time at a later gestational age or not at all is associated with less than 

a high school education in African American and other vulnerable groups, 

such as American Indian and Native Alaska Americans. In Canada infant 

mortality rates are higher in certain ethnic groups such as the Aboriginal 

population, where it is twofold higher than in the non-Aboriginal 

population (98). Luo et al. examined socioeconomic status and income in 

relation to outcomes of pregnancies in Quebec between 1991 -2000 (99). 

The researchers reported there were significant differences in rates of 

preterm births, small for gestational age, number of stillbirths, neonatal 

deaths and postnatal deaths across 5 income brackets, with rates highest in 

the lowest income group. After adjusting for maternal education level, 

rates of neonatal and postnatal death were no longer significantly 

different.  Similarly significant differences in rates of preterm births, small 

for gestational age, number of stillbirths, neonatal deaths and postnatal 

deaths were reported in 4 education level brackets with rates highest in 

those with lowest level of education. Following adjustment for income the 
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differences remained significant except in postnatal deaths. The size effect 

on pregnancy outcomes was greater for education than that for income. 

The authors noted that mothers in the poorer neighbourhoods were more 

likely to be unmarried, younger than 20 years, have a language other than 

English as their first language and not have completed high school. While 

this study did not measure health literacy, population studies have shown 

education attainment and income to be related to health literacy, which 

may be a mediator in pregnancy outcomes in these at risk populations. In 

Ireland the Perinatal Mortality report 2014, prepared by the National 

Perinatal Epidemiology Centre, reported 504 perinatal deaths nationally 

(100). Maternal characteristics of those with perinatal deaths showed that 

the minority groups of Irish traveller, Asian and Black were over-

represented in the total perinatal deaths. The report also noted that first 

attendance at the hospital antenatal service was later (after first trimester) 

in the majority of women with a perinatal death. Finally unemployment 

rates were higher in the group of mothers with a perinatal death (14.2%) 

compare with the overall rate of unemployment of all mothers (4.6%). 

There is no reference to health literacy in the report. Both unemployment 

status and disadvantaged ethnic minority groups, both of which are over-

represented in the group of Irish women experiencing a perinatal death, 

are linked to low health literacy. Studies to explore if low health literacy is 

present in this group of at risk women, and whether low health literacy is 

related to perinatal death, have not been conducted in Ireland.  

 

Antenatal care 

Bennett et al. examined antenatal care in 202 African American women 

with low and adequate functional health literacy using the REALM (101).  

Fifty percent of the women had inadequate antenatal care, as measured by 

gestational age at time of first prenatal visit and total number of visits 

during pregnancy, and 16% had low functional health literacy. The authors 

did not find a significant difference in the number of women who had their 
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first antenatal visit after the end of the first trimester or who had 

inadequate antenatal care between the low health literacy group and the 

group with adequate health literacy. From interviews and focus groups the 

researchers reported that “effective communication” described as 

“breaking it down” was viewed by the women with low and adequate 

health literacy as important and promoting attendance at antenatal care 

visits. It may be in this group of overall poor attendees at antenatal 

services, that factors other than health literacy, such as practice of 

effective reciprocal communication by healthcare providers, play an 

important role in antenatal care. Mojoyinola found a significant 

relationship between maternal health literacy and use of antenatal care 

and a healthy pregnancy, but not with pregnancy outcomes, in 231 

pregnant women in Nigeria (102). Of note the measure used for health 

literacy was one the author developed and is not detailed in the 

publication. Kohan et al. reported on health literacy and antenatal care in 

150 pregnant women attending an Iranian hospital (103). The measure 

used for health literacy was developed by the authors and tested for 

content validity and test-retest reliability. Results reported a significant 

difference in number of antenatal visits and gestational age at time of first 

antenatal visit between the “good health literacy” group and the “weak 

health literacy” group. Rates of iron deficiency anaemia were significantly 

different between the 3 health literacy groups, being highest in the low 

literacy group. Endres et al. examined the relationship between low 

functional health literacy in women with diabetes and pregnancy 

preparedness (104). The researchers used the S-TOFHLA and reported 

functional health literacy as low (if score was less than 30) or adequate (if 

score was 30 or higher). This varies from the threshold for adequate 

literacy established by the authors of the S-TOFHLA of 23 -36 for adequate 

health literacy. Of the 74 participants 16 (22%) had low functional health 

literacy. Pregnant women in the group with adequate functional health 

literacy were significantly more likely to have a planned pregnancy, to have 

had a prepregnancy consultation with an obstetrician or a diabetes 
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specialist and to have attended an antenatal clinic at an earlier gestational 

age than the pregnant women in the low literacy group. 

 

Pregnancy outcomes 

In the study by Endres et al. in pregnant women with diabetes, as 

described in the preceding paragraph, the following pregnancy outcomes 

did not differ significantly between the group with low health literacy and 

the group with adequate health literacy: mean gestational age at delivery, 

rates of vaginal delivery, rates of shoulder dystocia or neonatal intensive 

care admission rates. However the group with low functional health 

literacy had a significantly higher percentage of neonates with a birth 

weight greater than 4,000g, 63% versus 19% and were more likely to have 

been hospitalised during pregnancy than the group with adequate 

functional health literacy. Moynihan measured functional health literacy 

using the REALM in women with preterm deliveries and did not find a 

difference in health literacy levels with matched controls (delivery after 37 

weeks gestation) (105). Level of inadequate functional health literacy was 

56.4% overall and 62.5% and 49.6% in the preterm and control group 

respectively. Sample size was small with 56 women in the preterm group 

and functional health literacy was measured after delivery. The author did 

find a significant association of preterm delivery with low education 

attainment and low income.  In the Iranian study by Kohan et al. the rate of 

premature delivery was significantly higher in the low health literacy group 

compared with the good health literacy group (103). In addition frequency 

of low birth weight was highest in the low health literacy group compared 

with the average and good health literacy groups. Of note the rate of 

Caesarean section was highest in the good health literacy group, which 

may reflect the higher birth weight (average birth weight 3,120g) in this 

group or other local factors and practices, compared with the other 2 

health literacy groups. The authors reported no significant differences in 

APGAR score, infant death, meconium plaque or premature rupture of 
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membranes and post-partum haemorrhage in the good, average and weak 

health literacy groups.    

 

Postnatal care 

Ehrenthal examined postnatal care follow up and health literacy in women 

whose pregnancies were complicated by gestational diabetes (106).  

Functional health literacy was measured using the REALM (short form). The 

researchers reported that 81% of those who were referred for postnatal 

glucose testing attended for testing and that follow up was significantly 

more likely to be completed by women who had private insurance, were 

college educated, were married or had adequate health literacy.    

The small number of studies on pregnancy and health literacy show that 

more research is needed in this field to determine the prevalence and 

define the population of pregnant women with low health literacy, and 

describe the demographic and clinical characteristics of this group. Health 

literacy is known to be associated with diabetes outcomes but it is not 

clear if there is a relationship between gestational diabetes outcomes and 

health literacy.    

From the above it can be seen that there is limited data available on health 

literacy in pregnancy and all of the studies have captured functional health 

literacy only. This has influenced the design of this research in pregnant 

women at risk of GDM and data has been collected on both functional 

health literacy, using the Newest Vital Sign (NVS), and overall health 

literacy, using the EU Health Literacy Survey (using the EU HLS-Q).   
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1.8 Gestational Diabetes  

Gestational diabetes (GDM) is defined as “any degree of glucose 

intolerance with onset or first recognition during pregnancy” (107). More 

than 90% of diabetes in pregnancy is gestational diabetes. Pregnancy is a 

physiological condition which is associated with increasing insulin 

resistance in the second and third trimesters. In the non-pregnant adult 

(type 2) diabetes, which is increasing in prevalence globally, there is a state 

of increased inflammation, associated with obesity and increase in visceral 

fat. This pro-inflammatory state leads to cytokine production by 

macrophages in the adipose tissue, which can affect post receptor insulin 

signalling. This results in alterations of insulin signalling resulting in 

increased insulin resistance (108). Pregnancy itself is a pro-inflammatory 

state and this leads to an increase in insulin resistance; in obese pregnant 

women there is a greater degree in insulin resistance, which can lead to 

GDM. In normal pregnancy, there is a 200-250% increase in insulin 

production in order to maintain euglycemia in the mother (109). Women 

who develop GDM have insulin resistance before pregnancy and the 

increase in insulin production is inadequate to compensate for the further 

increase in insulin resistance of pregnancy, leading to elevated plasma 

glucose levels consistent with GDM. In addition, hormone production of 

human placental lactogen and human placental growth hormone lead 

further to increased insulin resistance. The cellular mediators and 

pathways leading to increased insulin resistance in pregnancy are not 

clearly defined but are thought to involve tumour necrosis factor α and 

adiponectin from adiposites.  
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Diagnostic criteria of Gestational Diabetes 

The older diagnostic criteria of GDM were based on thresholds of glucose 

associated with risk of developing adult-onset (type 2) diabetes. For 

example, the O’Sullivan and Mahan criteria, first published in 1964, and 

used to define gestational diabetes for the subsequent 40 years, defined 

thresholds for diagnosis of GDM using a 100g oral glucose tolerance test 

(OGTT) with thresholds of fasting, 1 hour, 2 hour and 3 hour blood glucose 

levels of 5 mmol/L, 9.2 mmol/L, 8.1 mmol/L and 6.9 mmol/L respectively 

(110). To make a diagnosis 2 or more blood glucose readings that met or 

exceeded these thresholds were required. A follow up study by the 

O’Sullivan and Mahan group in these women diagnosed with GDM showed 

they were at greatly increased risk of developing diabetes at a later stage, 

with approximately 50% of the women developing diabetes within 10 years 

(110). The diagnostic criteria for GDM were revised a number of times as 

more research increased understanding of the significance of GDM and the 

associated higher risk of adverse outcomes, both perinatal and maternal. 

The current definitions, widely endorsed by international advisory groups, 

reflect the evidence linking GDM to adverse pregnancy outcomes, and the 

relationship of plasma glucose levels to these outcomes (table 1.4). The 

Hyperglycemia and Adverse Pregnancy Outcomes (HAPO) study has had a 

major influence on our understanding of GDM and on the diagnostic 

criteria currently in use (111).  

 

The HAPO Observational study 

This multi-centre observational study was conducted from 2000 to 2006 in 

15 centres in 9 countries; 23,316 pregnant women completed the study 

and all participants had a 75g glucose tolerance test (GTT) between 24 and 

32 weeks of gestation, cord blood samples for measurement of glucose and 

C-peptide were taken at delivery. The primary outcomes measured were 

birth weight greater than the 90th percentile for gestational age (also 
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known as large for gestational age), Caesarean delivery, neonatal 

hypoglycemia and cord-blood C-peptide levels greater than the 90th 

percentile. The authors found a linear relationship between maternal 

plasma fasting, 1 hour and 2 hour glucose levels and the primary outcomes 

of large for gestational age, primary caesarean section, neonatal 

hypoglycaemia and cord blood C-peptide levels. The adjusted odds ratios, 

for each increase in plasma glucose level by 1 standard deviation, were 

greatest for large for gestational age and cord blood C-peptide > 90th 

percentile. Odds ratios were statistically significant for all primary 

outcomes except for the association between neonatal hypoglycaemia and 

fasting and 2-hour plasma glucose levels. The International Association of 

Diabetes and Pregnancy Study Groups (IADPSG) convened a number of 

workshops and an expert panel between 2008 and 2010 to review the 

research on GDM, especially the data from the HAPO trial and data 

 

 

 Plasma Glucose 
Thresholds 
mmol/L 

OGTT test 

 IADPSG (2010) 
FPG 
1-h plasma glucose 
2-h plasma glucose 

 
5.1 
10.0 
8.5 

2 hour 75g oral glucose 
load 

NICE (2015) 
FPG 
2-h plasma glucose 

 
5.6  
7.8  

2 hour 75g oral glucose 
load 
 
                                                     

Table 1.4. Current broadly endorsed diagnostic criteria for GDM  

 

from similar trials available at the time and presented new (lower) 

diagnostic criteria for GDM (table 1.4) (112). The IADPSG thresholds for 

fasting, 1 hour and 2 hour plasma glucose levels (table 1.4) are the mean 

plasma glucose levels at which there is an odds ratio of 1.75 of birth weight 

> 90th percentile, cord C-peptide > 90th percentile and percent body fat > 
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90th percentile compared with mean plasma glucose readings of the study 

cohort in the HAPO trial. In order to make a diagnosis of GDM at least one 

of these thresholds must be met or exceeded. These diagnostic criteria 

have been endorsed by the American Diabetes Association (ADA) in 2011, 

the World Health Organisation (WHO) in 2013 and more recently by the 

European Board & College of Obstetrics and Gynaecology (EBCOG) and by 

the International Federation of Gynaecology and Obstetrics (FIGO) (113, 

114).   

The IADPSG expert panel also emphasized the subgroup of women who 

have pregestational diabetes first recognised in pregnancy, meeting the 

diagnostic criteria of diabetes, with higher plasma glucose levels, and that 

this subgroup are at higher risk of congenital anomalies and complications 

of diabetes, and need closer follow up during and after pregnancy. They 

labelled this subgroup as having “overt diabetes diagnosed in pregnancy” 

(112). The U.K National Institute for Health and Care Excellence (NICE) have 

published new diagnostic criteria in 2015 (table 1.4), which has a higher 

threshold of fasting glucose and will therefore diagnose fewer women with 

gestational diabetes than the IADPSG criteria. Of note the American 

College of Obstetrics and Gynaecology (ACOG) continue to recommend a 2 

step approach, using a screening 1 hour 50g oral glucose challenge test, 

followed by a 3 hour 100g oral glucose tolerance test in those who fail the 

screening test. There is currently no gold standard for the diagnosis of 

GDM and there are a number of other diagnostic criteria in use around the 

world. This lack of a uniform set of diagnostic criteria poses a challenge in 

estimates of prevalence and comparison of studies in the field of GDM.  
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Prevalence of Gestational Diabetes 

In a public health article on the prevalence of GDM Ferrara states that the 

“frequency of gestational diabetes usually reflects the frequency of type 2 

diabetes in the underlying population” (115). The best prevalence data is 

from the HAPO study showing rates varying from of 9% to 25%, with a 

mean of 17%, across all participating centres. Approximately 7% of 

pregnancies in the U.S. are complicated by GDM, ranging from 1 to 14%. 

Prevalence is higher in at risk populations; for example in the United Arab 

Emirates screening of 10,283 pregnant women using the IADPSG criteria 

yielded a prevalence of gestational diabetes of 37.7% (116). The prevalence 

of GDM in Australia has increased by 45%, from 1995 to 2005, from 3% to 

4.4% (117).  

 The ATLANTIC DIP collaborators conducted universal screening for GDM 

between 2006 and 2009 in 5,500 pregnant women along the Atlantic coast 

in Ireland and reported a prevalence of 12.4% using the IADPSG criteria for 

gestational diabetes (118). The response was 74.1%, with a completion 

rate of 44.1%. Those who did not complete the study had a lower BMI and 

were younger than those who did participate. GDM occurred in 4.1% of 

pregnancies in the National Maternity Hospital in Dublin, Ireland in 2015 

and 6.4% of pregnant women attending University Hospital Galway, Ireland 

in 2014 (119, 120). GDM occurred in 6.6% of pregnant women attending 

the maternity services at University Hospital Galway in 2013 (121).  

 This research was conducted in Galway University Hospital, Ireland, one of 

the centres of the ATLANTIC DIP programme, where the current practice is 

selective screening of women with risk factors, using the IADPSG criteria 

for diagnosis of GDM as determined by the Health Service Executive (HSE) 

recommendations.     
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Adverse Outcomes associated with Gestational Diabetes  

 

Perinatal adverse outcomes 

The hyperglycaemia-hyperinsulinemia hypothesis or more commonly 

known as the Pedersen hypothesis proposes that maternal hyperglycemia 

leads to an exaggerated foetal insulin response during pregnancy. This 

hypothesis states “maternal hyperglycaemia results in foetal 

hyperglycaemia and, hence, in hypertrophy of foetal islet tissue with 

insulin-hypersecretion. This leads to greater foetal utilization of glucose. 

This phenomenon will explain several abnormal structures and changes 

found in the newborn” (108). Outcomes such as foetal macrosomia and 

large for gestational age, which can lead to increased birth complications, 

such as shoulder dystocia and delivery by Caesarean section, and neonatal 

hypoglycaemia can be understood in light of this hypothesis. Adverse 

perinatal outcomes, which have been shown to occur significantly more 

frequently in GDM are large for gestational age, macrosomia, neonatal 

hypoglycaemia, shoulder dystocia and admission to neonatal intensive care 

unit (111, 118, 122). A literature review by Mitanchez on neonatal 

outcomes in GDM concluded that there is a slight increased risk of 

congenital malformations in GDM, with odd ratios ranging from 1.06 to 1.5, 

compared to the general population, with the risk associated with overt 

diabetes diagnosed in pregnancy, higher plasma glucose levels especially 

fasting plasma glucose levels, earlier gestational age at time of diagnosis of 

GDM and maternal obesity (123). Malformations are mostly cardiovascular, 

musculoskeletal and central nervous system defects. Although shoulder 

dystocia is increased in GDM and rates reduce with treatment of GDM, 

birth injuries and brachial plexus injuries are rare in GDM (123). Risk of 

perinatal death is increased in GDM and is likely to be associated with 

undiagnosed type 2 diabetes (123). However, while a WHO systematic 

review reported a clinically significant relative risk of 1.55, this did not 

reach statistical significance (124).    
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In Ireland the ATLANTIC Diabetes in Pregnancy (ATLANTIC DIP) programme 

which involves 5 antenatal centres along the Irish Atlantic coast reported 

that women with GDM (diagnosed using the IADPSG criteria) had 

statistically significant greater prevalence of premature delivery, large for 

gestational age infants, neonatal intensive care unit admission and 

neonatal hypoglycaemia (table 1.5) (118). Prevalence of macrosomia was 

higher in the group with gestational diabetes compared with the group 

with normal glucose tolerance, 23.9% versus 17% but did not reach 

statistical significance. The odds ratios and 95% confidence intervals (CI) 

were 1.7 

 

Prevalence of neonatal outcomes in ATLANTIC DIP study 2006-2009*  

Variable NGT GDM p value OR (95% CI) 

 Premature delivery    223 (4.8)     47 (7.1)   0.002 1.7 (1.1-2.6) 

 LGA    751 (16.2)   149 (22.6)   <0.0001 1.3 (1.0-1.7) 

 Neonatal intensive care 

unit admission 

   419  (9.1)       170 (26.0)   <0.0001   3.9 (3.0-5.1) 

Neonatal hypoglycemia      28 (0.6)       16 (2.4)   <0.0001 3.4 (1.3-9.0) 

Table 1.5 Adverse neonatal outcomes in GDM  *Data from O’Sullivan et al (118) 
              NGT, normal glucose tolerance    
          

 (95% CI 1.1-2.6) for premature delivery, 1.3 (95% CI 1.0-1.7) for large for 

gestational age, 3.9 (95% CI 3.0-5.1) for neonatal intensive care unit 

admission and 3.4 (95% CI 1.3-9.0) for neonatal hypoglycaemia.  

 

 

  

 

 

 

 



Introduction 

61   

Maternal adverse outcomes 

Adverse maternal outcomes associated with GDM are pre-eclampsia, 

hypertension, caesarean section and risk of type 2 diabetes (111) . There is 

an increased risk of preeclampsia in pregnancies complicated by GDM. A 

systematic review by the WHO pooled the results of 4 studies which used 

the 1999 WHO diagnostic criteria for gestational diabetes (75g OGTT with 

plasma glucose thresholds of 7.0mmol/L for fasting plasma glucose and 

7.8mmol/L for 2-hour plasma glucose readings)(124). There was a positive 

and significant association between GDM and risk of preeclampsia with a 

relative risk of 1.69 (95% confidence interval 1.31-2.18; p < 0.001). Pooled 

results from 3 studies using the IADPSG diagnostic criteria similarly showed 

a significant association with a relative risk of 1.71 (95% confidence interval 

1.38-2.13; p < 0.001). The WHO systematic review reported a significant 

positive association between caesarean section and GDM. Four studies 

using the 1999 WHO diagnostic criteria reported a pooled relative risk of 

1.37 (95% confidence interval 1.24-1.51; p<0.001) and 3 studies using the 

IADPSG diagnostic criteria had a pooled relative risk of 1.23 (95% 

confidence interval 1.01-1.51; p=0.03).  

As described in the section on diagnostic criteria for GDM, there is a long 

association between prior GDM and risk of developing type 2 diabetes. This 

was recognised as far back as 1917, when Elliot P. Joslin described a case of 

hyperglycemia in pregnancy, which resolved after pregnancy but 9 years 

later the patient developed diabetes (125). Kim et al. carried out a 

systematic review of GDM and the risk of type 2 diabetes in 2007 (126). 

Twenty eight studies were included in the systematic review and the 

conversion rate to type 2 diabetes raged from 2.6% to 70%, in those 

screened between 6 weeks and 28 years post-delivery. Of note the rates of 

follow up testing varied from 38% to 100% in the studies i.e. between 38% 

and 100% of women with gestational diabetes had a follow up glucose 

tolerance test. Cumulative risk of developing type 2 diabetes is greatest in 

the first 5 years and then the risk increases more slowly after 10 years. The 
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authors reported fasting plasma glucose, 1-hour and 2-hour plasma glucose 

levels, as part of an OGTT performed during pregnancy predicted risk of 

developing type 2 diabetes. For example one study found that a fasting 

glucose level greater than 6.0mmol/L was associated with an 11-fold 

increased risk for future diabetes. Pre pregnancy BMI and average BMI 

during pregnancy were found to be associated with risk of conversion to 

type 2 diabetes in some studies but not in others. It was not possible to 

define the rate of progression to type 2 diabetes due to variations in 

diagnostic criteria used to define gestation diabetes and type 2 diabetes 

and variations in rates of retention and duration of follow up.  

In Ireland the ATLANTIC Diabetes in Pregnancy (ATLANTIC DIP) programme,   

reported that women with GDM (diagnosed using the IADPSG criteria) had 

significantly greater prevalence of gestational hypertension, pre-eclampsia, 

polyhydramnios and delivery by Caesarean section (table 1.6) (118). Odds 

ratios were 1.5 (95% CI 1.0-2.0) for gestational hypertension, 1.1 (95% CI 

0.7-1.8) for pre-eclampsia, 2.5 (95% CI 1.2-5.2) for polyhydramnios and 1.3 

(95% CI 1.0-1.6) for Caesarean section associated with GDM.   

 

Prevalence of maternal outcomes in ATLANTIC DIP study 2006-2009*  

Variable NGT GDM p value OR (95% CI) 

 Gestational 

hypertension 

   332 (7.5)   86 (13.8) <0.0001 1.5 (1.0-2.0) 

 Pre-eclampsia    176 (4.0)   39 (6.3)   0.007 1.1 (0.7-1.8) 

 Polyhydramnios      37 (0.8)    21 (3.4) <0.0001 2.5 (1.2-5.2) 

Caesarean section 1,165 (24.9) 246 (37.2) <0.0001 1.3 (1.0-1.6) 

Table 1.6 Adverse maternal outcomes in GDM *Data from O’Sullivan et al (118) 
NGT, normal glucose tolerance 
          

 

Treatment of gestational diabetes and outcomes  

Treatment of women with GDM has been controversial as it was not 

evident until the 21st century that milder levels of carbohydrate intolerance 
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found in most cases of GDM, as opposed to the higher levels of 

hyperglycemia in prepregnancy diabetes, respond to treatment and with 

benefits in terms of perinatal and maternal outcomes. Results from 2 

randomised controlled trials have demonstrated that treatment of GDM 

lowered rates of adverse outcomes: the Australian Carbohydrate 

Intolerance Study in Pregnancy (ACHOIS) and the Maternal Fetal Medicines 

Unit Network trial (122, 127).   

 

The ACHOIS randomised controlled trial 

The Australian Carbohydrate Intolerance Study in Pregnancy (ACHOIS) was 

conducted between 1993 and 2003 and randomised 1,000 women with 

gestational diabetes to usual antenatal care (control group) or received 

dietary advice, glucose monitoring and, if required, insulin therapy (122). 

Diagnosis of gestational diabetes was made if there was a positive 50g 

glucose challenge test (1-hour plasma glucose >7.8mmol/L) and a fasting 

plasma glucose <7.8mmol/L or 2-hour plasma glucose level between 7.8 

and 11.1mmol/L, in a subsequent 75g oral glucose tolerance test carried 

out at 24 – 32 week gestation. In the intervention group (treatment of 

GDM), compared with control group, there were significantly lower 

perinatal adverse outcomes (one of more of shoulder dystocia, bone 

fracture and/or nerve injury), lower mean birth weights, lower rates of 

large for gestational age infants and macrosomia, higher rates of induction 

of labour, lower rates of preeclampsia and less maternal weight gain during 

pregnancy (table 1.7). Rates of hypoglycaemia and neonatal 

hyperbilirubinemia requiring treatment were not significantly different 

between the intervention and the control group.  
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Maternal and neonatal clinical outcomes in ACHOIS intervention trial in GDM  

Outcome Intervention 
group 
no. (%)    

Routine-care 
group 
no. (%) 

Relative risk 
(95% CI) 

 P 
value 

Infants total no. 506 524   

Adverse perinatal outcomes*  

Mean birth weight +/-SD (g)^ 

LGA  

Macrosomia 

Neonatal hypoglycaemia 

Neonatal hyperbilirubinemia 

 7 (1)     

3335+/- 551  

68 (13)     

49 (10) 

35 (7) 

44 (9) 

 23 (4) 

2482+/-660   

115 (22)    

110 (21) 

27 (5) 

48 ((9) 

 0.32 (0.14 to  0.73) 

-145  (-219 to -70) 

0.62 (0.47 to 0.81) 

0.47 (0.34 to 0.64) 

1.42 (0.87 to 2.32) 

0.93 (0.63 to 1.37) 

    0.04 

<0.001 

<0.001 

<0.001 

0.16 

0.98 

Women total no. 490 510   

Induction of labour 

Pre-eclampsia 

Mean weight gain +/- SD (kg)^ 

189 (39) 

  58 (12) 

8.1+/-0.3 

150 (29) 

93 (18) 

9.8+/-0.4 

1.31 (1.10 to 1.56) 

0.7 (0.51 to 0.95) 

-1.4 (-2.3 to – 0.4) 

0.002 

0.02 

0.01 

Table 1.7 ACHOIS trial outcomes *one or more of death, shoulder dystocia, bone fracture,  

nerve injury   ^ mean difference between groups 

 

The Maternal Fetal Medicines Unit Network RCT  

Landon et al. conducted a multi-centre randomised controlled trial, 

between 2002 and 2007, in pregnant women with mild GDM. Diagnosis of 

GDM was made using the Carpenter and Coustan criteria, with a 100g 

OGTT, which required 2 or more readings that met or exceeded the 

following thresholds: fasting plasma glucose 5.3mmol/L, 1-hour plasma 

glucose level 10.0mmol/L, 2-hour plasma glucose level 8.6mmol/L and 3-

hour plasma glucose level 7.8mmol/L (127).  Women in the intervention 

arm received formal dietary therapy and, if required, were treated with 

insulin; the control group had usual antenatal care. Nine hundred and fifty 

eight women were diagnosed with GDM and randomly assigned to the 

intervention or control arm of the study. Mean birth weight and body fat in 

grams were statistically significantly higher in the control group compared 

with the intervention group, as were the frequencies of macrosomia, large 

for gestational age and shoulder dystocia (table 1.8). The maternal 

outcomes that reached statistical significance between the control and 

intervention arm of the trial were: higher rate of preeclampsia, higher rate 

of caesarean section, greater mean weight gain during pregnancy and  

 



Introduction 

65   

Maternal and neonatal clinical outcomes    

Outcome Intervention 
group 
no. (%)    

Routine-care 
group 
no. (%) 

Relative risk 
(95% CI) 

 P value 

Infants total no. 485 473   

Mean birth weight +/- SD (g)  

Mean fat mass +/-SD (g) 

LGA  

Macrosomia 

Neonatal hypoglycaemia 

Neonatal hyperbilirubinemia 

 3302+/-502.4   

 427+/-197.9  

34 (7.1)     

28 (5.9) 

25 (5.3) 

43 (9.6) 

3408+/-589.4 

 464.3+/-222.3  

66 (14.5)    

65 (14.3) 

31 (6.8) 

54 ((12.9) 

   

 

0.49 (0.32-0.76) 

0.41 (0.26-0.66) 

0.77 (0.44-1.36) 

0.74 (0.49-1.12) 

 <0.001 

   0.003 

 < 0.001 

 <0.001 

   0.32 

   0.12 

Women total no. 476 455   

Caesarean section 

Pre-eclampsia 

Mean weight gain +/- SD (kg)^ 

128 (26.9) 

  12 (2.5) 

2.8+/-4.5 

154 (33.8) 

25 (5.5) 

5.0+/-3.3 

0.79 (0.64-0.99) 

0.46 (0.22-0.97) 

-  

0.002 

0.02 

<0.001 

Table 1.8 Maternal Fetal Medicine Unit Network RCT ^refers to weight gain from 

enrolment in the trial until delivery 

 

higher mean BMI at delivery in the control group. Similar to the findings in 

the ACHOIS study there was no significant difference between the 2 groups 

in rates of neonatal hypoglycaemia or hyperbilirubinemia requiring 

treatment. While shoulder dystocia occurred less in the ACHOIS and 

Landon studies, this did not reach statistical significance in either of the 

studies.  

Horvath et al combined the data from both the ACHOIS and the MFMU 

trials in their systematic review and the odds ratio for shoulder dystocia 

was significantly reduced with treatment of GDM compared with usual 

care (128) . This analysis also looked at  trials comparing less intensive with 

more intensive glycemic control in GDM and concluded that shoulder 

dystocia rates were lower in the intensive treatment but that an observed 

reduction in macrosomia was not significant (128). 

  

1.9 Risk Factors for Gestational Diabetes 

There is considerable overlap in the risk factors for GDM and type 2 

diabetes. This is not surprising since both conditions are associated with 

insulin resistance and obesity. The 5th International Workshop Conference 
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on Gestational Diabetes Mellitus recommended an assessment of all 

pregnant women at the first antenatal visit to determine the risk of 

developing gestational diabetes (129). Table 1.9 details risk factor 

categories and recommendations for screening reported by Metzger et al 

from this conference.  

SCREENING FOR GESTATIONAL DIABETES MELLITUS* 

Risk Category and Clinical 

Characteristics 

Recommendation for glucose 

screening 

High risk (one or more of the 
following) 
   Severe obesity 
   Strong family history of type 2 
diabetes 
   Previous history of: gestational 
diabetes, 
   impaired glucose metabolism, or 
glucosuria.  
 

At initial antepartum visit or as soon as 
possible thereafter; repeat at 24-28 
weeks if no diagnosis of gestational 
diabetes mellitus at that time 

Average risk 
   The patient fits neither the low- nor 
the 
    high-risk profile 
 

Between 24 and 28 weeks of gestation 

Low risk (all of the following) 
   Belongs to low-risk race or ethnic 
group 
   No diabetes in first-degree relatives 
   Age < 25 years 
   Weight normal before pregnancy 
   Weight normal at birth  
   No history of abnormal blood 
glucose     
   concentrations 
   No prior poor obstetrical outcome 

Not required 

 Table 1.9 Clinical screening for GDM *Data are from Metzger et al  
  

 

 

In Ireland, the Health Service Executive (HSE) recommends selective 

screening for risk factors at the first antenatal visit, with a 75g OGTT 
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between 24 and 28 weeks in pregnant women who have one or more of 

the following:  

 

 Family history of diabetes in a first degree relative 

 Body mass index ≥30kg/m2 

 Maternal age ≥ 40years 

 Previous unexplained perinatal death 

 Current glycosuria 

 Women on long term steroids 

 Previous delivery of a baby weighing ≥4.5kg 

 Polycystic Ovary Syndrome 

 Polyhydramnios and/or macrosomia in existing pregnancy 

 Ethnicity associated with a high prevalence of diabetes: (India/ 

Pakistan/ Bangladesh/ Black Caribbean/ Saudi Arabia/ United Arab 

Emirates/ Iraq/ Jordan/ Syria/ Oman/ Qatar/ Kuwait/ 

Lebanon/Egypt) (130) 

 

This is similar to the NICE guideline on screening for GDM in the U.K. 

Screening for GDM in centres participating in the ATLANTIC DIP 

program is according to the ‘Clinical Guidelines for the Management of 

Diabetes in Pregnancy’, 3rd edition, published in August 2015 (131). The 

maternity hospital in University Hospital Galway, where the study 

participants were recruited for this research is a participating centre 

and follows this screening protocol. Table 1.10 shows the details of this 

screening guideline. 
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SCREENING FOR GESTATIONAL DIABETES MELLITUS* 

Risk Category and Clinical 

Characteristics 

Recommendation for glucose screening 

High risk  
   Severe obesity (BMI>30) 
   Prior history of gestational diabetes 
or   
   delivery of large-for-gestational-age 
infant 
   Presence of glycosuria 
   Diagnosis of polycystic ovarian 
syndrome 
   (PCOS) 
  Strong family history of Type 2 
Diabetes 
  Ethnic subgroup (all ethnic subgroups) 
 

If one of more risk factors are present 
then should undergo a glucose 
tolerance test as soon as is feasible. If a 
woman is found not to have GDM at 
this initial screening, she should be re-
tested between 24-28 weeks gestation.   

Medium risk 
   Body mass index 25-30 
   Maternal age >30 years 
   Long term steroids 
   Previous unexplained perinatal death 
   Polyhydramnios and/or macrosomia 
in existing pregnancy 

If one or more of these risk factors are 
present then should be screened at 24 
to 28 weeks gestation  

  

Low risk  
    Age < 25 years 
   Weight normal before pregnancy 
(BMI</=25) 
   Caucasian 
   No know diabetes in first-degree 
relatives 
   No history of abnormal glucose 
tolerance  
   No history of poor obstetrical 
outcome 

If ALL of these characteristics are 
present the screening is not required 

Table 1.10 Screening for GDM (ATLANTIC DIP) (131) 

 

This guideline is similar to the guideline of the 5th International 

Workshop Conference on GDM in table 1.9.  

Pregnant women attending the antenatal service at the Department of 

Obstetrics and Gynaecology in UHG with one or more of the high or 

medium risk factors are invited for a 75g OGTT and a diagnosis of GDM 
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is made according to the IADPSG criteria. It is anticipated that a higher 

prevalence of GDM is in this population of pregnant women attending 

for an OGTT than in the general population i.e. in excess of 12.4%, as 

found in the ATLANTIC DIP study (118). The ATLANTIC DIP programme 

reports that 37% of attending pregnant women are overweight (BMI 

25-30) and 21% are obese (BMI>30). From this data it is probable that 

at least 58% of all pregnant women, attending the antenatal services in 

UHG, are invited for an OGTT (132). There is no data on health literacy 

levels in these pregnant women at risk of GDM, a number of whom will 

be diagnosed with GDM. This is the population of interest in this 

research. The next section will define the research question and aims of 

the research. 
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Section 2. Methods 

2.1 Research questions 

Pregnant women at risk of GDM have higher rates of overweight and 

obesity. Currently it is estimated that 60% or more of pregnant women 

attending the antenatal services in University Hospital Galway are at risk of 

GDM. These women are at higher risk of adverse maternal and perinatal 

outcomes as described in the Introduction section. Health literacy levels, in 

this population of pregnant women, are unknown and is the focus of my 

research. Health literacy is associated with worse outcomes in chronic 

diseases, poorer adherence to medications and instructions, reduced 

ability to access preventive health services and other health-related 

activities. There is some evidence that prevalence of inadequate health 

literacy is higher in patients with diabetes and obesity.  

 

Research Questions 

1. What is the prevalence of inadequate health literacy in pregnant 

women at risk of GDM? 

2. Is there an association between socio-demographic factors and 

health literacy in pregnant women at risk of GDM? 

3. Is health literacy related to pregnancy-related factors (folic acid pre-

pregnancy and breast-feeding) and adverse pregnancy outcomes in 

women at risk of GDM? 

 

A number of adverse pregnancy outcomes, maternal and neonatal, were 

analysed by health literacy level. The outcomes selected were guided by 

those outcomes reported in the literature to be significantly associated 

with plasma glucose levels, GDM and/or pregnant women with risk factors 

for GDM. For example the HAPO observational study found a linear 

relationship between maternal plasma glucose levels and pre-eclampsia, 
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gestational hypertension and Caesarean section delivery (111). The 

ATLANTIC DIP programme reported significantly higher risk of gestational 

hypertension, pre-eclampsia and delivery by Caesarean section in women 

with GDM compared with controls, as discussed in section 1.6 (118). The 

systematic review by Wendland et al. on GDM and pregnancy outcomes 

reported increased risk of pre-eclampsia and Caesarean section delivery in 

women with GDM compared with controls (124). A meta-analysis of 

pregnancy outcomes in women with polycystic ovary syndrome (PCOS), 

who are at increased risk of GDM, reported that PCOS is associated with a 

significant increased risk of GDM, pregnancy induced hypertension, pre-

eclampsia and Caesarean section delivery (133).  Based on these 

observations I selected GDM, gestational hypertension, pre-eclampsia and 

Caesarean section delivery adverse maternal outcomes in my health 

literacy analysis to test for associations with health literacy levels. Neonatal 

adverse outcomes which are  reported to occur significantly more 

frequently in women with GDM compared with controls are LGA, 

macrosomia, neonatal hypoglycaemia, shoulder dystocia, prematurity and 

admission to neonatal intensive care unit ((111, 118, 122). Boomsma et al. 

in their meta-analysis of pregnancy outcomes in women with PCOS 

reported increased risk of prematurity and admission to a neonatal 

intensive care unit (NICU) (133). The association between GDM and small 

for gestational age (SGA) is not as strong: for example although O’Sullivan 

et al. found 60% higher levels of SGA in the GDM group compared with 

pregnant women with normal glucose tolerance in the ATLANTIC DIP study, 

this association was no longer significant following adjustments for insulin 

use and smoking (118).  Most researchers include SGA as an adverse 

outcome in GDM studies, most likely in an effort to further explore the 

relationship between this adverse outcome with GDM, hypertensive 

disorders in pregnancy and obesity and other factors. SGA is a clinical 

relevant adverse outcome as infants with SGA are at significantly higher 

risk of neonatal morbidity and mortality and increased risk of dyslipidemia, 

hypertension and type 2 diabetes in later life (134). From this observations 
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the following adverse neonatal outcomes included in the data analysis 

were prematurity, macrosomia, LGA, SGA, neonatal intensive care 

admission, neonatal hypoglycaemia and shoulder dystocia.     

Finally I created a composite neonatal outcome and a composite maternal 

outcome, representing the presence of one or more adverse neonatal 

outcomes and adverse maternal outcomes, respectively. Composite 

outcomes have the advantage that more participants will have the 

composite than any of the individual adverse outcomes and can increase 

the power of a study, especially where outcomes occur in low numbers of 

participants. A number of research studies on pregnancy outcomes in 

women with diabetes create and use composite outcomes in their analyses 

(135-137). The individual outcomes included in the composite outcomes in 

these studies vary and there is no standard definition of a composite 

outcome of adverse pregnancy outcomes. I included all of the individual 

adverse maternal and individual adverse neonatal outcomes, included in 

the data analysis by health literacy levels, in the maternal and neonatal 

composite outcomes respectively.   
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2.2 Study design  

 

Introduction 

This study was a prospective cohort study to determine health literacy 

levels in pregnant women at risk of GDM attending University Hospital 

Galway for a glucose tolerance test. This was a single-centre study. 

Recruitment and interviews took place between January 25th and April 1st, 

2016. The consent form contained the participant’s name, address and 

date of birth, which was necessary to record, in order that data on the 

results of the glucose tolerance test and pregnancy outcomes from patient 

and laboratory databases could be collected. Consent forms were coded 

and each participant was given a unique code number, which was used on 

all data collection forms. Therefore data collected was confidential and 

coded for participants. The participants’ codes and identifying details i.e. 

names, home addresses and dates of birth were stored in an encrypted file 

and kept separate from all demographic, health literacy, laboratory and 

clinical data. The codes were accessed by a research assistant at the time 

of collection of laboratory and clinical data from the electronic databases. 

Data was treated confidentially and data collected was entered into the 

data spreadsheets (Excel 2013 and SPSS 22.0), which was linked to 

participants’ study codes. In our participant information leaflet (PIL) we 

explained to each participant that data would be obtained from hospital 

information sources in a secure manner for the purpose of this study.  

 

Role of author in data collection 

On the day of attendance for an OGTT the author and 1 research assistant 

approached eligible patients and distributed the PIL and consent forms. 

Once consented the participant completed the demographic form. The 

author and research assistant interviewed participants individually in 

separate private rooms. At the time of the administration of the 2 health 
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literacy measures neither the author nor the research assistant were 

knowledgeable of any of the details collected in the demographic form, 

including those factors known to be associated with limited health literacy, 

as detailed in section 1. This reduced the possibility of the author making 

assumptions or estimations as to the likelihood of a participant having 

good or limited health literacy. However it must be acknowledged that the 

ethnicity of the participant was unavoidably apparent to the author at the 

time of the administration of the health literacy measures; this is a known 

risk factor of inadequate health literacy. The tools used were structured 

and validated health literacy measures. The NVS (U.K.) is a direct test of 

reading, comprehension and numeracy literacy and there are 6 questions, 

which are asked of each participant. There is also a detailed instructions for 

administration and marking of responses to these 6 questions. The second 

health literacy tool is a self-reporting of a participant’s perceived difficulty 

of health-related tasks and, by definition, there are no right or wrong 

answers. The author and the research assistant met in advance of the data 

collection to review and discuss the administration of both tools and agree 

on a standardised approach to administration. The author also had prior 

experience in administration of a health literacy measure (NVS) in a 

previous study. The aim was to increase the likelihood of administration of 

both tools under similar conditions. With 2 researchers present in the 

department each day of data collection it was possible to identify and 

approach all eligible pregnant women.  If only 1 researcher had been 

present there would have been an increased risk of not identifying all 

eligible pregnant women. This may have introduced a degree of bias in the 

recruitment process. Finally all research is exposed to some bias and the 

aim must be to conduct the research in order to minimise bias and, 

thereby, maintain the validity of the research. For these reasons I decided 

that assisting in the recruitment and data collection on the day of the OGTT 

would keep the risk of bias lower than had I decided not to attend with the 

researcher.  All other data from the electronic databases was collected by 

the research assistant, without any assistance from the author.   
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Ethical approval 

An application was submitted to the Clinical Research Ethics Committee at 

Galway University Hospitals (GUH). The application is designed to ensure 

that all issues of ethical importance are addressed and that the research 

complies with the ethical principles for medical research involving human 

subjects according to the World Medical Organisation’s Declaration of 

Helsinki (138).  Ethics approval was granted in December 2015 (Appendix 

3). 

Health literacy measures 

The selection of 2 health literacy measures employed in my research was 

based on the literature review of measures of functional and general 

health literacy and the most recent population data on health literacy in 

Ireland.  The selection was made at a time where there is no consensus on 

which measures of health literacy should be used in research settings.  I 

decided to use 2 measures, a measure of functional health literacy and a 

general health literacy measure, to allow me to obtain a comprehensive 

overview of health literacy in my sample. This selection also has the 

advantage of a mixed methods approach, using a self-reported measure 

(HLS) and a direct test (NVS U.K.) of health literacy. Both measures 

selected, the N.V.S. and the HLS, have been employed in the recent 

European Health literacy survey, in which a population sample from 

approximately 1,000 Irish citizens participated in 2011. The NVS has been 

amended and validated in a U.K. sample, with input from content experts 

and has been validated against the TOFHLA (47). The terms and phrases 

employed in the U.K. version of the ice-cream nutritional label are similar 

to the everyday language in use in the U.K. and Ireland; for example the 

term “half a cup” as a serving size of ice cream, which is used in the original 

(American) version of the NVS has been replaced with U.K. versions with 

the term “100mls”.  As U.K. and Irish citizens use similar English terms and 

phrases in everyday language I selected the U.K. version of the NVS in this 

study.  The HLS, described below has been developed by content experts 
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and derived from a conceptual framework and definition of health literacy, 

and has been validated by the HLS consortium. It measures health literacy 

in the clinically relevant domains. Using these same 2 instruments allowed 

comparisons to be made between the results of the population data from 

Ireland and the results in my sample of women at risk of GDM. 

Functional health literacy 

The Newest Vital Sign (NVS) was originally developed by Weiss et al. for a 

U.S. population as a test of functional health literacy, testing both reading 

comprehension and numeracy skills (23).  More recently Rowlands et al. 

amended and validated the original NVS nutritional sheet and 

questionnaire for a U.K population and this U.K version of the NVS was 

employed in my study (47). This involved handing the participant a 

fictitious ice cream nutritional label to read and review. The participant is 

given time to read the label and then myself or my research assistant asked 

the accompanying 6 questions of the NVS. There is no time limit, as the 

participant can answer the questions in her own time. A participant can 

return to a previously answered question to change her answer if she 

requests to do so. A frequently asked questions sheet was supplied from 

Barry Weiss (personal communication) and guided the administration of 

the test. In general, the NVS takes approximately 3 minutes to administer. 

Each item has a score of 1 with a total score of 6. A score of 0 or 1 indicates 

high likelihood of limited health literacy, a score of 2 or 3 possible limited 

literacy, and scores between 4 or higher indicate adequate functional 

health literacy.  

General health literacy  

The EU HLS –Q survey was developed by the EU Health Literacy Survey 

consortium in 2011 (50). This involved collaboration among 8 European 

countries, namely Austria, Bulgaria, Germany (North Rhine-Westphalia), 

Greece, Ireland, Netherlands, Poland, and Spain. The health literacy survey 

was developed from a conceptual model and a broad definition of health 
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literacy in the domains of health-care, health promotion and disease 

prevention.  Approximately 1,000 participants from each country 

completed the survey. There are 47 items in the questionnaire, which 

measure self-experienced or self-rated ability to perform health related 

tasks in different situations (Appendix 5). Each item starts with the 

question “On a scale from very easy to very difficult how easy would you 

say it is to:….”. The subject has the choice to answer ‘very easy’, fairly 

easy’, fairly difficult’ and ‘very difficult’. If the subject answers 

(spontaneously) ‘don’t know’ then this can be recorded as the answer. 

Skills or processes tested in the questionnaire are abilities to access, 

understand, appraise and apply health-related information.  Data from all 

47 items gives a Health Literacy Index; data from items 1 to 16 inclusive 

give a Health Care- Health Literacy index (HC-HL), data from items 17 to 31 

inclusive give a disease prevention health literacy index (DP-HL) and data 

from items 32 to 47 inclusive give a health promotion health literacy index 

(HP-HL).  The authors of the EU HLS-Q describe the technical handing of the 

data, specifying the number of minimum number of valid answers for each 

index calculation and creation of standardized metrics to allow comparison 

between indices (table 2.1).  

  

 

EU HEALTH LITERACY SURVEY – QUESTIONNAIRE (EU HLS-Q) 

 GEN-HL HC-HL DP-HL HP-HL 

Items  Q1.1-Q1.47 

  

Q1.1 –Q1.16 Q1.17-

Q1.31 

Q1.32-

Q1.47 

Number of Items  
 

47 16 15 16 

Minimum number 
of valid answers 
for index 
calculation  

43 15 14 14 

Table 2.1 Health literacy indices and respective items in index calculations 
                 in EU HLS-Q (50). GEN-HL General Health Literacy Index, HC-HL Health-
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care Health Literacy Index, DP-HL Disease prevention Health Literacy Index, HP-HL 
Health promotion Health Literacy Index 

 

For calculation of indices the answer for each item was scored as follows: 1 

= very difficult, 2 = fairly difficult, 3 = fairly easy and 4 = very easy. All 

indices were standardized on a metric between 0 and 50, as described by 

the EU HLS consortium, using the following formula: 

 Index = (mean-1) x (50/3) 

Where: 

Index is the specified index calculated 

Mean is the mean of all participating items for each individual 

1 is the minimal possible value of the mean, as very difficult is scored with 1 

3 is the range of the mean (possible values are from 1 to 4) 

50 is the chosen maximum value of the new metric 

 

 The results of the HSL-Q were entered in the data spreadsheets using the 

scoring system and calculations of indices as described above, as specified 

by the EU HLS consortium.  This provided a score for each participant (who 

meet the minimum of valid answers per index as stated in table 2.1) in 

each of the 4 indices, namely, Gen-HL, HC- HL, DP-HL and HP-HL.    

Population  

Pregnant women attending antenatal services at the Department of 

Obstetrics and Gynaecology at University Hospital Galway are screened for 

risk of gestational diabetes according to the screening guideline for 

Gestational Diabetes from ATLANTIC DIP collaborators and the HSE 

National Guidelines(131). Briefly the guideline recommends clinical 

screening for risk factors at the first antenatal visit and pregnant women in 

the high risk and moderate risk categories are referred for an oral glucose 

tolerance test. High risk factors are obesity (BMI equal or greater than 30), 
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prior history of gestational diabetes or delivery of large-for-gestational-age 

infant, presence of glycosuria, diagnosis of polycystic ovarian syndrome 

(PCOS), strong family history of Type 2 Diabetes and ethnic subgroup (all 

ethnic subgroups), and a pregnant woman with one or more of these risk 

factors is invited to undergo a glucose tolerance test a soon as feasible. If 

the pregnant woman is not diagnosed with GDM at this time, then 

arrangements are made to repeat the glucose tolerance test between 24-

28 weeks gestation. Medium risk factors are overweight (BMI equal to or 

greater than 25 and less than 30), maternal age >30 years, history of long 

term steroid treatment, previous unexplained perinatal death, and 

polyhydramnios and/or macrosomia in existing pregnancy. Pregnant 

women with one or more medium risk factors are referred for an oral 

glucose tolerance test between 24-28 weeks gestation.    

Participant recruitment 

Participants were approached on the day they attended for a glucose 

tolerance test at the phlebotomy services, in the Department of Obstetrics 

and Gynaecology at University Hospital Galway, informed of the study and 

given a participant information leaflet (PIL) to read (Appendix 2). Patients 

who agreed to participate signed an informed consent form and were 

given a demographic form to complete (Appendix 3). 

On the morning patients were approached, confirmed that they were 

attending for a glucose tolerance test, given a brief explanation of the 

study and provided with a PIL attached to a clipboard to read. It was 

explained in the PIL and consent forms that participation was optional and 

if a patient did not wish to participate that this would not affect any aspect 

of her care in the department. Patients had the opportunity to ask any 

questions about the study prior to consent. Participants signed a consent 

form, which was countersigned by myself or my research assistant. The 

number of patients who did not consent or withdrew from the study were 

noted.  
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Sample size 

In 2014 there were 2,914 births in University hospital Galway, which is an 

average of 56 births per week (120). According to the criteria in use for 

selective screening for GDM approximately 60% of pregnant women would 

be expected to be referred for an OGTT. This means that over a 9 week 

period it was estimated that approximately 300 women at risk of GDM 

would be referred for an OGTT. This formed the basis of the recruitment 

duration of approximately 9 weeks. The prevalence of limited health 

literacy from studies in pregnant women, as reviewed in section 1.5, was 

variable: Ehrenthal et al. reported 8.9% (measured with REALM, short 

form), Bennett et al. reported 16% (measured with REALM), Endres 

reported 22% (measured by the S-TOFHLA) and Moynihan reported 56.4% 

(measured with the REALM) (101, 104-106). It must be noted that Endres 

used a high cut-off for limited literacy of 30/36, which is at variance of that 

specified by the authors of the S-TOFHLA; no explanation was given by the 

authors for this. None of these studies used the NVS to measure health 

literacy and although significant correlations have been found between the 

measures used in these studies and the NVS (see table 1.2), there is also 

considerable variation in the percentage of participants categorized with 

limited health literacy according to the instrument used, varying from 7.5% 

using the S-TOPHLA to 48% using the NVS (48). The sample sizes in these 

studies were low and less than my estimated sample size: it ranged from 

74 (Endres et al.), 169 (Moynihan), 202 (Bennett et al.) to 249 (Ehrenthal et 

al.). Another observation I made was that these studies were conducted in 

the U.S. and the socio-demographic characteristics of the pregnant women 

in these studies, as described in the article, is likely to be different to that 

of pregnant women in the West of Ireland. Based on these observations I 

concluded that there was poor validity of using prevalence data of limited 

health literacy in any of these studies to estimate a prediction of precision 

with my estimated sample size.  
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Exclusion criteria  

 Pregnant women whose native tongue was not English and who 

had difficulty understanding spoken and/or written English. 

 Pregnant women, whose native tongue was English but who had 

difficulty understanding written English 

 Pregnant women who were under 18 years of age 

 Pregnant women who lacked capacity to give informed consent 

 

Consideration of exclusion criteria 

 

Women whose native tongue was not English and who had difficulty 

understanding spoken and/or written English. 

It was necessary to exclude pregnant women who had difficulty 

understanding spoken and/or written English for a number of reasons. 

Both of the health literacy measures used in this study were in the English 

language and administration of these required the participant to 

understand communications in English, written and verbal. Both of the 

measures used were validated tools in the English language. The validity of 

the tools as measures of health literacy is maintained when the tools are 

delivered in accordance with the instructions of the authors. Introduction 

of additional steps in their administration, such as the employment of 

interpreters, would create opportunities for mis-interpretation and 

influence of interpreter factors/ biases and cultural influences on 

participants’ responses. The researcher would not understand the 

communication between participant and interpreter and would not be in a 

position to identify these errors or respond to them.  The author 

acknowledges that this exclusion criterion will lead to exclusion of some 

pregnant women, who because of their ethnic background, are at 

increased risk of both GDM and limited health literacy. This is the case as 

one of the screening criteria for risk of GDM is pregnant women from all 

ethnic subgroups (table 1.8) and women from ethnic subgroups who have 
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communication difficulties in English will be excluded. This is a limitation of 

the study and is shared by most studies in the literature where health 

literacy measurement is conducted with validated tools which are usually 

only available in 1 or 2 languages.  

 

Proxy consent 

Proxy consent would be required if pregnant women under the age of 18 

years and/or who lack mental capacity to consent were included in the 

study. Those who lack capacity to consent are likely to be at higher risk of 

limited health literacy and exclusion of this group from the study may 

result in the finding of lower levels of limited health literacy than the true 

(measured and unmeasured) level in women at risk of GDM. Lack of 

capacity to consent can be due to visual impairment, hearing impairment, 

mental health conditions and/or intellectual disability, all of which may also 

impair health literacy skills. Pregnant women who lack capacity to consent 

would also have difficult in understanding written and/or spoken 

communication and these women would fall under a second exclusion 

criterion i.e. difficulty understanding English and be excluded from the 

study, and so, provision of proxy consent would not be a requirement in 

this study. The prevalence of women who lack capacity to consent to 

participate in research studies in pregnancy in Ireland is not known(139).  

 

Data collection 

Once consented each participant completed the demographic form while 

in the waiting area. Participants were subsequently brought into a quiet 

room to administer the 2 health literacy measures. Consideration was 

taken in the timing of the interview for each participant, taking care that 

the participant’s next blood sample in the glucose tolerance test was not 

scheduled in the next 30 minutes, thus ensuring that the glucose tolerance 

test was conducted according to protocol. The NVS (U.K.) was first 

administered, followed by the EU HLS. For the NVS the participant was 
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handed the fictitious ice cream label and, following the instructions of the 

authors, the researcher explained the label, asked the participant to look at 

the label and to indicate when she was ready to answer some questions 

(appendix E). Explanations, test questions and responses to answers or 

queries were given in accordance with the NVS test instructions (140). The 

EU HLS was administered by explaining the nature of the survey i.e. no 

right or wrong answer and that answers reflect the participant’s 

perceptions of the task difficulty. It was explained to the participant the 

answer options and each item started with the question “On a scale from 

very easy to very difficult how easy would you say it is to:….” (appendix F). 

The participant had the choice to answer ‘very easy’, fairly easy’, fairly 

difficult’ and ‘very difficult’. If the subject answer (spontaneously) ‘don’t 

know’ then this was recorded as the answer. The interview lasted 

approximately between 15 and 25 minutes. Interview duration was not 

recorded. Results of glucose tolerance tests, clinical data and pregnancy 

outcomes were accessed from the Hospital laboratory database (Patient 

Administration System), the Maternity electronic database (E3) and the 

DIAMOND ® database (records of those diagnosed with gestational 

diabetes) at a later date and entered in the datasheet.  

 

Demographic Data 

The data collected included:   

 Data required to describe in detail the demographic, social and 

economic characteristics of the study population 

 Inclusion of factors which are known to be associated with health 

literacy 

 Inclusion of factors which are known to be associated with GDM  

 Inclusion of factors which are known to be associated with adverse 

pregnancy outcomes  
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The demographic data was collected from the self-completed form by 

participants (appendix D) and from the maternity information database 

(E3), see next section. 
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2.3 Clinical Databases  

E3 (Maternity Information database) 

This is a Maternity Information System, commercially available, and is used 

for all pregnant patients attending the Department of Obstetrics and 

Gynaecology in University Hospital Galway (141). All data is recorded 

electronically throughout the patient’s journey from the first antenatal 

booking of pregnancy through to post-natal discharge. It is accessed at 

point of care which means that data is recorded in real time for each 

clinical encounter with the health service. For my research this system was 

accessed for 2 purposes:  

(a) to supplement the demographic data sheet collected from 

participants on the day of their glucose tolerance tests 

(b) collect data on participants’ labour and pregnancy outcomes, both 

maternal and perinatal 

DIAMOND ® Diabetes database    

Each participant who received a diagnosis of GDM was referred directly to 

the joint diabetes antenatal clinic where she was jointly cared for by a 

multi-disciplinary team of obstetrician, diabetologist, diabetes nurse 

specialist, midwife and dietitian throughout the remainder of her 

pregnancy and up to the postnatal visit. The diabetes healthcare staff 

(doctors and nurses) recorded in real time all clinical data from each 

patient encounter from this point onward in the patient’s journey. This is 

recorded in a commercially available electronic database in use for all 

patients with diabetes in University Hospital Galway, namely the DIAMOND 

® database. This database is a web-based tool widely used in clinical 

practice in the management of diabetes and is commercially available from 

the U.K. company Hicom (Woking, UK). This captures demographic, clinical 

and laboratory data on each patient with diabetes attending our hospital. 

Access is restricted to institutional authorised users only. Our participants 



Methods 

86   

who were diagnosed with GDM had all data recorded from each clinical 

encounter in the DIAMOND ® database.   

Data accessed was treated confidentially and data was recorded in the 

study data spreadsheets in coded form, with no identifying participant 

details. All datasheets were encrypted and stored in a password protected 

computer. 
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2.4 Oral glucose tolerance test and IADPSG diagnostic criteria for GDM  

The oral glucose tolerance test is a 75g 2-hour glucose tolerance test 

following a 12-hour overnight fast and smokers are asked to refrain from 

smoking during this time. The glucose tolerance test is scheduled in the 

morning. A fasting venous glucose sample is obtained in a fluoride oxalate 

bottle. Then the patient drinks 200 mls of solution, containing 113 mls of 

Polycal ® equivalent to 75g glucose. This is labelled time 0-hours. At 1-hour 

and 2-hours the venous samples are taken and samples are labelled as 0-

hours, 1-hour, 2-hour glucose samples. Samples are send to the local 

laboratory in University Hospital Galway for measurement of plasma 

glucose concentrations, reported as mmol/L. The protocol for screening 

and the glucose tolerance test are in Appendix A.  Diagnosis of GDM is 

based on the IADPSG diagnostic points and is made if any one of the 3 

plasma glucose readings are at or in excess of the thresholds of 5.1mmol/L, 

10.0mmol/L, 8.5mmol/L for fasting, 1-hour or 2-hour measurements 

respectively (table 2.2). The IADPSG criteria are used at University Hospital 

Galway and have been endorsed by the ATLANTIC DIP Guidelines (112, 

131). 

 

Current Diagnostic criteria for GDM* Plasma Glucose 
Thresholds 
mmol/L 

OGTT test 

 IADPSG (2010) 
FPG 
1-h plasma glucose 
2-h plasma glucose 

 
5.1 
10.0 
8.5 

2 hour 75g oral 
glucose load 

Table 2.2 IADPSG Diagnostic Criteria for Gestational Diabetes.  
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Glucose laboratory testing 

 

In University Hospital Galway the laboratory testing for the concentration 

of plasma glucose is performed using the commercially available GLUC 3 

laboratory kit from Roche/Hitachi COBAS C systems. This is an enzymatic 

process involving the following 2 steps:  

 

1. Hexokinase catalyses the phosphorylation of glucose to glucose-6-

phosphate by ATP as follows: 

                                Hexokinase 
Glucose + ATP                                 Glucose-6-phosphate + ADP 
 

2. Glucose-6-phosphate dehydrogenase (G-6-PDH) oxidizes glucose-6-
phophate in the presence of NADP to gluconate-6-phosphate   as 
follows: 

 
                                                            G-6-PDH                
Glucose-6-phosphate + NADP                                 Gluconate-6-phosphate + 
NADPH 
 
 
NADPH concentration is measured photometrically and this is directly 

proportional to the glucose concentration. Calibration frequency is in 

accordance with manufacturers’ and local health service guidelines. Blood 

samples were taken in fluoride oxalate tubes and analysed within 4 hours 

of sample collection in our local laboratory in University Hospital Galway 

using this method.  
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2.5 Maternal and Neonatal Biometric measures 

 Participants had weight and height measurements taken at the time of the 

first antenatal visit between 14 and 22 weeks. These measurements were 

taken by health care professionals in the antenatal clinic and recorded in 

the electronic record of the participant (E3, maternity information 

database). Height and weight data of participants was sourced from this 

database and was not measured by the author or assistant researcher. In 

the department weight is measured to the nearest 100g in light clothing, 

without shoes, and height is measured to the nearest 0.5cm using a 

calibrated digital (Seca 799 electronic column scales with BMI function, 

Seca Deutschland, 22089, Hamburg, Germany). using a calibrated digital 

weighing scales (Seca ® 799 flat scales)  BMI in kg/m2 was calculated and  

participants were categorised according to the World Health Organization 

(WHO) standards as underweight, normal, overweight or obese (142). 

Underweight is defined as a BMI of < 18.5 kg/m2, normal BMI is in the 

range 18.5 – 24.99 kg/m2 , overweight BMI is in the range from 25 – 29.99 

kg/m2 and obese is 30 kg/m2 or higher. Calculation of neonatal size for 

gestational age was done by referencing the child growth charts from the 

Child Growth Foundation (143). Large for gestational age (LGA) is defined 

as >90th centile for gestational age and small for gestational age as <10th 

centile for gestational age. Macrosomia is defined as birth weight 4kg or 

greater, regardless of gestational age.   

In clinical practice weight and height measurements of pregnant women 

are taken at the first antenatal visit and BMI (kg/m2) is calculated. This is 

recommended by the NHS at the time of the first booking appointment 

(144). The gestational age at which measurements are taken vary, 

according to when the pregnant woman attends the antenatal clinic for the 

first time. From this observation it could be argued that pre-pregnancy BMI 

using pre-pregnancy weight would be more closely associated with adverse 

pregnancy outcomes than BMI at time of first attendance at the antenatal 

clinic. Studies on pre-pregnancy BMI have reported significant associations 
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with adverse pregnancy outcomes, with researchers reporting significantly 

positive associations between pre-pregnancy BMI and pre-eclampsia, 

GDM, Caesarean section delivery, neonatal hypoglycaemia, admission to 

NICU and premature delivery (145, 146). However in practice there is a 

reliance on the patient to accurately recall her pre-pregnancy weight or 

BMI (132). Russell et al. examined the ability of a sample of pregnant 

women to accurate recall their pre-pregnancy weight by comparing 

patients’ recall of their pre-pregnancy weight with measured and recorded 

pre-pregnancy weight in the patients’ records. They found that there was a 

tendency to under-report pre-pregnancy weight (by a mean of 1.52 kg) and 

that approximately 1/3 could not recall their pre-pregnancy weight (147). 

These problems when using pre-pregnancy BMI in studies on associations 

between BMI and pregnancy outcomes have resulted in many researchers 

using BMI measured at the first antenatal visit as a surrogate indicator of 

pre-pregnancy BMI. Overweight and obese pregnant women, as defined by 

BMI at first antenatal visit (booking BMI) have been found to have 

significantly higher rates of pre-eclampsia, gestational hypertension, 

gestational diabetes, Caesarean section delivery, macrosomia, LGA, 

shoulder dystocia  (148-150). Furthermore Natamba et al. found that self-

reported pre-pregnancy BMI was significantly correlated with BMI 

measured at first antenatal visit (151). These findings support the utility of 

using BMI at booking as a surrogate for pre-pregnancy BMI.  
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2.6 Data Analysis 

 Study datasheets with codes for variables and values were set up. A 

codebook was created with the key and explanations for codes used. Both 

Excel 2013 (Microsoft Office, Washington) and SPSS (Statistical Package for 

the Social Sciences- IBM, New York) version 22.0 were used in the data 

collection and analysis process. Health literacy data was entered, indices 

calculated in the case of the EU HLS-Q and data categorised in the case of 

the NVS according to authors’ instructions (see EU HSL-Q and NVS (U.K.) 

sections above). Demographic data, collected on the day of interview and 

from the clinical databases, and laboratory results were similarly entered. 

‘Dummy’ variables were created for variables used in the multivariable 

analysis. Monthly household income was converted to a binary variable of 

less than €1,350 and €1,350 or higher.  Parental ethnic background was 

converted to one or both parents Irish or neither parent Irish. Education 

status was converted to the dummy variable of lower secondary education 

or less and third level education. Self-rated social status was converted to 

the dummy variable of low or middle/higher. Finally self-rated health was 

converted to the dummy variable of fair/poor or good/very good. These 

were the variables which were included in a multivariate analysis as they 

have been shown to predict health literacy in other studies (4, 49, 48, 53). 

Categorical data on prevalence of limited health literacy was presented 

according to the categories described by the authors of the EU HLS-Q and 

the NVS. There are 4 categories in the HLS, namely ‘inadequate’, 

‘problematic’, sufficient’ and ‘excellent’ with defined threshold values. The 

European HLS consortium describe the process of the fixation of thresholds 

between these categories and the dichotomous grouping into limited and 

adequate health literacy groups. According to the authors “The guiding 

criterion for the fixation of thresholds was the assessment of the likelihood 

of an individual to experience health relevant tasks and situations as 

difficult.”(50). For ‘inadequate’ health literacy a threshold of below score 

26 was chosen, i.e. individuals with inadequate health literacy have at least 
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rated 50% of the items as difficult or very difficult. The border between 

sufficient and problematic health literacy was fixed by a score value of 33, 

i.e. below 2/3 of the possible points that could be reached. This score 

coincides with the modus, median and mean of the distributions of the four 

indices, in the European HLS data from 8 countries, which lie between 33 

and 34 points. The authors comment that the threshold between problematic 

and sufficient health literacy approximates important point estimators of the 

distribution of the indices. The cutting point between ‘sufficient’ and 

‘excellent’ health literacy was designated by 42, which is equivalent to 5/6 

of possible index points and approximately marks the point at which a 

participant finds 80% of tasks as very or fairly easy. The authors grouped 

‘inadequate’ and ‘problematic’ to define limited health literacy, which 

equates to an index score of less than 33, indicating a person who is likely 

to have difficulty with at least 1/3 of health related tasks, reflecting the 

interaction between the individual’s competencies and situational 

complexities or demands, as reflected in the items in the EU HLS-Q. By 

contrast a person who scores 33 or higher is labelled as having adequate 

health literacy, and he/she is likely to have difficulty with less than 1/3 of 

health related tasks.  

The NVS has 3 categories of functional health literacy, namely ‘adequate’ 

(score 4-6), ‘possibility of limited literacy’ (score 2-3) and ‘high probability 

of limited literacy’ (score 0-1). The NVS was validated by the authors (Weiss 

et al.) against the TOFHLA (23). A NVS score < 2 had a sensitivity of 72% and 

a specificity of 87% for predicting limited literacy and a score <4 had a 

sensitivity of 100% and a specificity of 64% for predicting limited literacy 

(TOFHLA <75, out of a total score of 100). There was a likelihood ratio of 0 

for marginal/inadequate HL if NVS score was 4 or higher, which Weiss et al. 

interpreted as the threshold between adequate and limited literacy. Thus 

the categories of high likelihood of limited and possibility of limited literacy 

can be combined to form a limited literacy category. This guided the 

dichotomous grouping of the 3 categories of health literacy with the NVS in 

this study.  
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Health literacy and demographic data analysis was conducted using the 

data from all participants. The data analysis on pregnancy outcomes and 

health literacy excluded twin pregnancies, as is the case in most studies 

examining pregnancy outcomes that are not addressing outcomes in twin 

and/or multiple pregnancies. Twin pregnancies are at increased risk of 

adverse maternal outcomes compared with singleton pregnancies. For 

example the relative risk of pre-eclampsia is 3.7, the relative risk of 

gestational hypertension is  1.3 and the relative risk of Caesarean section 

delivery is 2.4, compared with singleton pregnancies (152). Similarly 

adverse neonatal outcomes occur more frequently in twin pregnancies 

compared with singleton pregnancies; for example there is a 6-fold 

increased risk of prematurity and a 3-fold increased risk of admission to 

NICU compared with singleton pregnancies (152, 153).  

Chi square test was used to explore for associations between the health 

literacy indices, expressed as dichotomous categorical variables and the 

demographic characteristics, pregnancy-related factors and pregnancy 

outcomes. A multiple regression analysis was conducted to determine if 

determinants of health literacy, such as education attainment, predicted 

health literacy in my study. This was explored in the general health literacy 

and functional health literacy indices. In addition, correlation between 

these health literacy indices was determined by calculating Spearman’s 

correlation coefficient.  

Finally both the HLS general index and the NVS measure scores were 

analysed as continuous variables. Parametric data was described as mean 

and standard deviation (SD) and non-parametric data as median and 

interquartile range (IQR). Between group differences were analysed using 

student T test for 2 groups and ANOVA for 3 or more groups for parametric 

data. For non-parametric data the Mann-Whitney U test was used to test 

for differences between 2 groups and the Kruskal-Wallis test when there 

were 3 or more groups in the independent variable.  
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Section 3. Results 

 

 

3.1 Participants’ socio-demographic characteristics 

 

All pregnant women, at the first antenatal visit to University Hospital 

Galway, are screened for risk of GDM according to the screening guideline 

from the ATLANTIC DIP collaborators and the National HSE guidelines 

(2010). Those at medium or high risk are referred for a 75g OGTT. All 

pregnant women at the time of their OGTT who met the inclusion criteria 

were invited to participate. Recruitment took place between 28th January 

and 1st April 2016. Over the recruitment period a total of 330 pregnant 

women attended for an OGTT of which 17 were ineligible because of poor 

English (figure 3.1). The 313 eligible pregnant women were invited to 

participate, of which 304 accepted, representing a response rate of 97.4%. 

Participants were consented and completed the demographic form 

(appendix 4). Interviews were conducted in quiet rooms in the department. 

The interviewers administered the NVS (U.K.) and the EU HLS – Q health 

literacy measures (appendices 5 and 6).  Seven participants out of the 304 

consented participants withdrew from the study, representing a 

completion rate of 97.7%. The 75g OGTT was carried out on the same 

morning and GDM was diagnosed according to the IADPSG (WHO 2013) 

criteria.  

Figure 3.2 shows a breakdown of risk factors of participants according to 

the ATLANTIC DIP GDM screening tool.  There was missing data on the 

following risk factors: presence of glycosuria, prior delivery of LGA infant, 

and BMI measure. In the case of 4 participants there was no recorded risk 

factor and so it was unclear as to the indication for an OGTT.  For the 

remaining participants at least 1 risk factor was identified. From the data 

available 130 participants had 1 recorded risk factor, 11 participants had 2 

recorded risk factors, 37 participants had 3 recorded risk factors and 13 

participants had 4 or more recorded risk factors.   
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Figure 3.1 Flow diagram of study participants 

* risk factors in ATLANTIC DIP screening for GDM (table 1.8)  

 

  

 

 

 

 

 

 

 

 
 
 
 
Table 3.1 Risk factors for GDM (ATLANTIC DIP clinical screening tool)  
 
 

330 
at risk of GDM 

313 
eligible participants 

(met inclusion 
criteria) 

 

17 ineligible 
(poor English) 

9 declined  

304 consented 
to participate 

7 
withdrew/did 
not complete 

297 participants  
(completed study) 

                   Characteristics*                         Number 

Aged 30 years or older 
BMI ≥25kg/m2 

PCOS 
Previous GDM 
Family history of diabetes 
Ethnic subgroups 
 Polyhydramnios in current 
pregnancy 
Macrosomia in current 
pregnancy 

266 
122 
  30 
   9 
 79 
 16 
  2 
  
 1  
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 Baseline Demographic Data of 297 Pregnant women at increased risk of 

GDM 

 N (%) 

Age, mean, range (years) 33.9 (19-49) 

Ethnicity No. (%) n= 296 
    Both parents born in Ireland 
    One parent born in Ireland and the other another EU state 
   Both parents born in another EU member state 
   One parent born in Ireland and the other born outside of 
EU 
   Both parents born outside of EU 
Marital status No. (%) n = 296 
   Married 
   Not married 
   Separated/Divorced 
Smoking status No. (%) n= 296 
   Never smoked 
   Stopped before pregnancy 
   Stopped when pregnant 
   Current smoker 
Alcohol in past 30 days No. ( %) n= 294 
   Yes  
    No 
   Don’t know 
Employment status No. (%) n= 293 
   Full-time employment 
   Part-time employment 
   Self-employed 
   Unemployed 
   Full-time homemaker or carer 
   Student or on work experience 
Education attainment No. (%) n= 293 
   Pre-primary education 
   Primary education 
   Lower secondary 
   Upper secondary 
   Post-secondary/non-third level 
   Third level 
   Third level/postgrad Diploma/Master/PhD 
Exercise No. (%) n=291 
    Almost every day 
    A few times a week 
    A few times a month 
    Not at all 
    Not able to exercise 
Health Insurance No. (%) n= 296 
   Public 
   Private 
   Public & Private 

 
220  (74.3) 
  14    (4.7) 
  37  (12.5) 
    5    (1.7) 
 
  20    (6.8) 
 
218 (73.6) 
  72 (24.3) 
    6  (2.0) 
 
183 (61.8) 
 72  (24.3) 
 29  (9.8) 
 12    (4.1) 
 
   32 (10.9) 
 260 (87.5) 
     2   (0.7) 
 
  192 (64.5) 
   36  (12.3) 
    13    (4.4)  
    17    (5.8) 
    31  (10.6) 
      5    (1.7) 
 
     1 (0.3) 
     3 (1.0) 
     4 (1.4) 
   18 (6.1) 
   40 (13.6) 
   89 (30.4) 
 138 (47.5) 
 
    41 (14.1) 
  104 (35.7) 
    90 (30.9) 
    33 (11.3) 
    23  (7.9)  
 
    61 (20.6)   
  133 (44.9) 
    37 (12.5) 
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   None 
Self-rated Health No. (%) n= 293 
   Very good 
   Good 
   Fair 
   Poor 
Social status (self-rated) No. (%) n=290 
   Very high 
   High 
   Upper middle 
   Middle 
   Lower middle 
   Low 
   Very low 
Monthly Income (net) 
   Less than €800 
   €800 to under €1,350 
   €1,350 to under €1,850 
   €1,850 to under €2,400 
   €2,400 to under €2,950 
   €2,950 to under €3,600 
   €3,600 to under €4,400 
   €4,400 to under €5,250 
   €5,250 to under €6,450 
   €6,450 or more 
Self-perceived Health Literacy 
   High 
   Above average 
   Adequate 
   Low/inadequate 

    65 (22.0) 
 
  128 (43.7) 
  148 (50.5) 
   16    (5.5) 

1 (0.3) 
 
    9  (3.1) 
  41 (14.1) 
  93 (32.1) 
  80 (27.6) 
  56 (19.3) 
    6  (2.1) 
    5  (1.7) 
 
   11 (3.8) 
   18 (6.2) 
   25 (8.6) 
   28 (9.6) 
   30 (10.3) 
   30 (10.3) 
   49 (16.8) 
   44 (15.1) 
   41 (14.1) 
   14 (4.8) 
 
45  (15.4) 
  74  (25.3) 
 168 (57.3) 
     6   (2.0) 

Table 3.2 Socio-demographic Characteristics of participants 

 
Table 3.2 summarises the socio-demographic characteristics of 

participants. Mean age of participants was 33.9 years, with a range from 19 

to 49 years. Two hundred and eighteen participants (73.6%) were married, 

72 participants (24.3%) were not married or were single and 6 participants 

(2.0%) were separated or divorced. Two hundred and twenty participants 

(74.3%) indicated that both their parents were born in Ireland; 14 

participants (4.7%) indicated that one parent was born in Ireland and the 

other in another European Union (EU) member state; 37 participants 

(12.5%) indicated that both parents were born in another EU member 

state; 5 participants (1.7%) indicated that one parent was born in Ireland 

and the other was born outside of the EU and the remaining 20 

participants (6.8%) indicated that both parents were born outside of the 
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EU. Ethnicity data was available on 296 participants. One hundred and 

eighty three participants (61.8%) indicated they had never smoked, 72 

(24.3%) stopped smoking before the current pregnancy, 29 (9.8%) stopped 

smoking when the current pregnancy was confirmed and 12 (4.1%) were 

current smokers. The majority of participants (88.4%) did not have an 

alcoholic drink in the preceding 30 days. Data on alcohol consumption in 

the past 30 days was available on 294 participants. 

Third level education was successfully completed by 227 participants 

(76.5%). A further 40 participants (13.6%) successfully completed a post-

secondary/non-third level education course and a further 18 participants 

(6.1%) completed upper secondary education. Four participants (1.4%) 

finished formal education at the lower secondary level, 3 participants 

(1.0%) at the end of primary education and 1 participant (0.3%) did not 

attend primary education. Education data was available on 293 

participants.  

Employment status of participants, showing that 192 (65.5%) were in 

fulltime employment, 36 (12.3%) were in part-time employment, 13 (4.4%) 

were self-employed, 17 (5.8%) were unemployed, 31 (10.6%) were either 

fulltime homemaker or carer and 5 (1.7%) were students. Employment 

data was available on 293 participants.  

 With regard to exercise 104 (35.7%) participants exercised a few times a 

week, while 41 (14.1%) exercised almost every day. The remaining 146 

participants (50.2%) exercised only a few times a month or not at all. Data 

on exercise was available on 291 participants. One hundred and twenty 

eight participants (43.7%) rated their health as very good, 148 (50.5%) as 

good, 16 (5.5%) as fair and only 1 participant (0.3%) rated her health as 

poor. Self-rated health was available on 293 participants. 

Participants were given an explanation of health literacy as “Health literacy 

refers to your level of understanding of information about your own 

health, general health information and information about the health 

service” and asked to indicate their level of health literacy (appendix D). 

One hundred and sixty eight participants (57.3%) rated their health literacy 
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as adequate, 74 (25.3%) as above average, 45 (15.4%) as high. Only 6 

participants (2.0%) rated their health literacy as low or inadequate.  

One hundred and thirty three participants (44.9%) had private health 

insurance and a further 37 (12.5%) participants had public and private 

health insurance. The remaining 42.5% had either public health insurance 

(61 participants) or no health insurance (65 participants). Health insurance 

data was available on 296 participants. 

Self-perceived social status was measured on a scale from 1 to 10. It was 

explained to participants that step ‘1’ on this scale corresponds to “the 

lowest level in the society” and step ‘10’ corresponds to the highest level in 

the society. Participants were then asked to pick which step between 1 and 

10 where they would place themselves. This self-assessed social status 

equates with a subjective indicator of socio-economic status. Fifty 

participants (17.2%) had a social status position in the high or very high 

position, 93 participants (32.1%) had a self-rated social status in the upper 

middle position, 80 participants (27.6%) had a middle position self-

assessed social status, 56 participants (19.3%) had a lower middle position 

and 11 participants (3.8%) had a self-assessed social status in the low or 

very low position. The median self-assessed social status was 6. Self-rated 

social status was available on 290 participants. 

Finally household income results revealed that eleven participants (3.8%) 

had a net income less than €800, 18 participants (6.2%) had a net 

household income from €800 to under €1,350, 25 participants (8.6%) had a 

net household income from €1,350 to under €1,850, 28 participants (9.6%) 

had a net household income from €1,850 to under €2,400, 30 participants 

(10.3%) had a net household income from €2,400 to under €2,950 and a 

further 30 participants (10.3%) from €2,950 to under €3, 600. In the 

income ranges €3,600 to under €4,400 , €4,400 to under €5,250 and €5,250 

to under €6,450 there were 49 participants (16.8%), 44 participant (15.1%) 

and 41 participants (14.1%) respectively. The remaining 14 participants 

(5.8%) indicated that they had a net household income of €6,450 or more.   
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3.2 Health Literacy results 
 
 Functional Health Literacy: results of Newest Vital Sign (NVS) 
 

 
Figure 3.2 Newest Vital Sign (U.K.) results 

 
Median Newest Vital Sign (NVS) score was 5 with an interquartile range of 

3 to 6. Figure 3.2 demonstrates that 8 participants (2.7%) had a high 

likelihood of limited health literacy, 67 participants (22.6%) a possibility of 

limited health literacy and 222 (74.7%) participants had adequate health 

literacy. Combining the ‘possibility of limited health literacy’ group with the 

‘high likelihood of limited health literacy’ group gives a total of 75 

participants (25.3%) who had limited health literacy. This equates to 1 in 4 

participants having limited functional health literacy.   

Test for normality was conducted and revealed a non-normality 

distribution, with a median of 5 and interquartile range of 3. The histogram 

of the NVS data confirmed the skewedness of the distribution of scores in 

the NVS, with scores of 4-6 more frequent than scores of 1-3 (figure 3.3).  
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Figure 3.3 Distribution of NVS scores 

 
 
 
 
 
 
 EU HLS Indices Results 
 
Data of all 4 HLS indices was tested for normality by exploring mean, 

median, 5% trimmed mean, skewedness score and creation of histograms. 

Figure 3.4 displays the histograms for all 4 indices, which depicts normal 

distribution for these indices. 
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Figure 3.4 Distribution of HLS health literacy indices. 
 
 
EU HLS Indices Results 
 
As detailed in the methods section, chapter 8, four indices of health 

literacy (HL), were calculated from the EU HLS questionnaire (EU HLS-Q), 

namely a General health literacy (GEN HL) index, a Health Care health 

literacy (HC HL) index, a Disease Prevention health literacy (DP HL) index 

and a Health Promotion health literacy (HP HL) Index. Data of the 4 indices 

was tested for normality by exploring mean, median, 5% trimmed mean, 

skewedness score and creation of histograms  

Calculations and conversion of data to a standardized metric with each 

index having a value between 0 and 50 to facilitate comparisons are 
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detailed in the methods section. Table 3.3 depicts summary results of the 4 

health literacy indices of the EU HLS –Q.    

 

 

 

 

 

 

 
 Table 3.3 EU HLS-Q indices results  

 GEN-HL general health literacy index. HC-HL health care health literacy. 

 DP-HL disease prevention health literacy. HP-HL health promotion health literacy. 

*Number represents the number of participants’ scores in the index calculation. 

 

The mean values for indices show that participants scored higher in the 

health care index than in the disease prevention and health promotion 

indices and, lowest in the health promotion index. Score intervals for the 4 

categories of the metric for all indices were defined by the authors of the 

EU HLS as follows:   

Inadequate: 0-25 

Problematic: >25 to 33 

Sufficient: >33 to 42 

Excellent: >42 to 50 

The mean values for all 4 indices, therefore, fall into the sufficient category. 

 

Results of the GEN HL index (calculated from all 47 items in the scale) 

reveal that 4% had inadequate and 34% problematic health literacy; this 

means that 38% or approximately 4 in 10 had inadequate health literacy 

(table 3.4).  Forty nine percent had sufficient health literacy and 13% 

excellent health literacy. Table 3.4 shows the number of participants and 

Health Literacy Indices 

Index Mean SD Number*   

GEN HL   35.07 5.8 293 

HC-HL    36.63  5.7   294 

DP-HL    34.61      7.4 294 

HP-HL    33.96  6.7 293 
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percentages in each of the 4 indices. This confirms that more participants 

fell into the sufficient or excellent categories in the health care index (HC-

HL) than in the disease prevention or health 

 

 

 

 

 

 

 

 

 

 

 

Table 3.4 Frequencies in each category in the 4 indices of the EU HLS-Q   

   

promotion health literacy indices. The health promotion index (HP-HL) had 

a lower percentage of participants who scored sufficient or excellent scores 

(56.31%) compared with the health care index (75.51%) and the disease 

prevention index (62.93%).   

 

Functional Health Literacy and Health Literacy Index (HL GEN index) 

Calculation of Spearman’s rho was conducted to explore the relationship 

between Newest Vital Sign measure of functional health literacy and the 

general health literacy index scores. Rho was -0.04 which indicates almost 

no correlation between these 2 measures of health literacy in our sample. 

 

 

 

 Health Literacy Indices  

Category GEN-HL 

No. (%) 

HC-HL 

No. (%) 

DP-HL 

No.  (%) 

HP-HL 

No. (%) 

 

Inadequate    13 

  (4%) 

 

    6 

(2.04%) 

 

 31 

(10.54%) 

 31 

(10.58%) 

Problematic    100 

(34%) 

  66 

(22.45%) 

 

 78   

(26.53%) 

 97 

(33.11%) 

 

Sufficient    142 

(49%) 

 

166  

(56.46%)    

 

132 

(44.9%) 

134 

(45.73%) 

Excellent    38 

(13%) 

  56 

(19.05%) 

 53 

(18.03%) 

 31 

(10.58%) 
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EU HLS-Q items’ Results 

Tables 3.5, 3.6 and 3.7 list the items in the 3 sub-indices of the HLS and 

provide the numbers and percentages of participants, who selected each of 

the 5 possible answers, i.e. very difficult, fairly difficult, fairly easy, very 

easy or don’t know, in each item. Participants were given the answer 

options and asked each item starting with the phrase “On a scale from very 

easy to very difficult, how easy would you say it is to…?” 
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Table 3.5 Frequency table of items in the Health care HL index. Values are number 

(percentage). 

 

Health care Index findings 

Table 3.5 lists the first 16 items of the 47 items of the HLS, which are 

included in the calculation of the health care index. From this we can 

identify a number of items that a high percentage of participants found 

difficult, either fairly difficult or very difficult. These results reveal that 

36.5% of participants found it difficult to judge the advantages and 

Health Care Health Literacy Items                                                                       
         

1 
very 

difficult 

2 
fairly 

difficult 

3 
fairly 
easy 

4 
very 
easy 

5 
don’t 
know 

Q 1.1 find information about symptoms 
of illnesses that concern you? 

3 
(1.0) 

4 
(1.3) 

129 
(43.4) 

161 
(54.2) 

0 
(0.0) 

 

Q1.2 find information on treatments of 
illnesses that concern you? 

2 
(0.7) 

27 
(9.1) 

170 
(57.2) 

97 
(32.7) 

1 
(0.3) 

Q.1.3 find out what to do in case of a 
medical emergency?  

0 
(0.0) 

36 
(12.1) 

159 
(53.5) 

102 
(34.3) 

0 
(0.0) 

Q.1.4 find out where to get 
professional help when you are ill? 

1 
(0.3) 

9 
(3.0) 

128 
(43.1) 

159 
(53.5) 

0 
(0.0) 

Q.1.5 understand what your doctor 
says to you? 

0 
(0.0) 

26 
(8.8) 

161 
(54.4) 

109 
(36.8) 

0 
(0.0) 

 

Q.1.6 understand the leaflets that come 
with your medicine? 

4 
(1.4) 

55 
(18.6) 

141 
(47.6) 

96 
(32.4) 

0 
(0.0) 

 

Q.1.7 understand what to do in a 
medical emergency? 

4 
(1.4) 

69 
(23.3) 

156 
(52.7) 

67 
(22.6) 

0 
(0.0) 

 

Q1.8 understand your doctor’s or 
pharmacist’s instruction on how to take 
a prescribed medicine? 

0 
(0.0) 

5 
(1.7) 

104 
(35.1) 

187 
(63.2) 

0 
(0.0) 

 

Q1.9 judge how information from your 
doctor applies to you? 

0 
(0.0) 

12 
(4.1) 

157 
(53.0) 

127 
(42.9) 

0 
(0.0) 

 

Q1.10 judge the advantages and 
disadvantages of different treatment 
options? 

10 
(3.4) 

98 
(33.1) 

152 
(51.4) 

34 
(11.5) 

2 
(0.6) 

 

Q1.11 judge when you may need to get 
a second opinion from another doctor? 

21 
(7.1) 

141 
(47.6) 

96 
(32.4) 

34 
(11.5) 

4 
(1.4) 

 

Q1.12 judge if information about illness 
in the media is reliable? 

45 
(15.3) 

152 
(51.5) 

78 
(26.4) 

18 
(6.1) 

2 
(0.7) 

 

Q1.13 use information the doctor gives 
to make decisions about your illness? 

2 
(0.7) 

34 
(11.6) 

190 
(64.6) 

68 
(23.1) 

0 
(0.0) 

 

Q1.14 follow the instruction on 
medication? 

0 
(0.0) 

7 
(2.4) 

114 
(38.6) 

174 
(59.0) 

0 
(0.0) 

 

Q1.15 call an ambulance in an 
emergency? 

2 
(0.7) 

18 
(6.1) 

80 
(27.2) 

192 
(65.3) 

2 
(0.7) 

 

Q1.16 follow instructions from your 
doctor or pharmacist? 

0 
(0.0) 

3 
(1.0) 

104 
(35.3) 

188 
(63.7) 

0 
(0.0) 
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disadvantages of different treatment options, 54.7% of participants found 

it difficult to judge when they may need to get a second opinion from 

another doctor and 66.8% of participants found it difficult to judge if 

information about illness in the media is reliable. Furthermore one in five 

(20%) found it difficult understanding the leaflets that come with 

medicines. Items where the participant had to find information or follow 

instructions, such as follow instructions from your doctor or pharmacist, or 

find information such as find information on illnesses were easy for the 

majority of participants.  

 

 

Disease Prevention Index findings 

Table 3.6 lists items 17 to 31 of the HLS, which are used in the calculation 

of the disease prevention index. Notable findings from this table are items 

26, 28, 29, 30 and 31. A high number of participants, namely 42.3% found it 

difficult to judge which vaccinations they might need; similarly 42.4% found 

it difficult to decide if they should have the flu vaccination. Judging how 

reliable information in the media is on health risks was difficult for 58.5% 

of participants and deciding how to protect oneself from illness based on 

information in the media was difficult for 49.7% of participants. Deciding 

how to protect oneself from illness based on advice from family and friends 

was difficult for almost half of the participants (45.9%). Finally 

approximately 1 in 5 found it difficult to judge when they need to go to a 

doctor for a check-up (19.4%); to judge which health screenings they might 

need (22.7%) and to understand why they need vaccinations (22.1%).  
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Table 3.6 Frequency table for items in the Disease Prevention HL index. Values are 

number (percentage). 

  

 

 

 

Disease Prevention Health Literacy Items                                                            1 
very 

difficult 

2 
fairly 

difficult 

3 
fairly 
easy 

4 
very 
easy 

5 
don’t 
know 

Q1.17 find information about how to 
manage unhealthy behaviour such as 
smoking, low physical activity and drinking 
too much? 

2 
(0.7) 

6 
(2.0) 

86 
(29.2) 

200 
(67.8) 

1 
(0.3) 

 

Q1.18 find information on how to manage 
mental health problems like stress or 
depression? 

7 
(2.4) 

76 
(25.8) 

140 
(47.5) 

71 
(24.1) 

1 
(0.3) 

Q.1.19 find information about vaccinations 
and health screenings that you should have? 

6 
(2.0) 

48 
(16.3) 

149 
(50.5) 

92 
(31.2) 

0 
(0.0) 

Q.1.20 find information on how to prevent 
or manage conditions like being overweight, 
high blood pressure or high cholesterol? 

3 
(1.0) 

20 
(6.8) 

155 
(52.7) 

117 
(39.7) 

0 
(0.0) 

Q.1.21 understand health warnings about 
behaviour such as smoking, low physical 
activity and drinking too much? 

1 
(0.3) 

7 
(2.4) 

79 
(26.9) 

207 
(70.4) 

0 
(0.0) 

 

Q.1.22 understand why you need 
vaccinations? 

5 
(1.7) 

60 
(20.4) 

110 
37.4) 

119 
(40.5) 

0 
(0.0) 

 

Q.1.23 understand why you need health 
screenings? 

1 
(0.3) 

13 
(4.4) 

109 
(37.1) 

171 
(58.2) 

0 
(0.0) 

 

Q1.24 judge how reliable health warnings 
are, such as smoking, low physical activity 
and drinking too much? 

0 
(0.0) 

18 
(6.1) 

96 
(32.7) 

180 
(61.2) 

0 
(0.0) 

 

Q1.25 judge when you need to go to a 
doctor for a check-up? 

5 
(1.7) 

52 
(17.7) 

127 
(43.3) 

109 
(37.2) 

0 
(0.0) 

 

Q1.26 judge which vaccinations you may 
need? 

14 
(4.8) 

110 
37.5) 

104 
(35.5) 

63 
(21.5) 

2 
(0.7) 

 

Q1.27 judge which health screenings you 
may need? 

6 
(2.0) 

61 
(20.7) 

137 
(46.6) 

90 
(30.6) 

0 
(0.0) 

 

Q1.28 judge if the information on health 
risks in the media is reliable? 

27 
(9.2) 

145 
(49.3) 

100 
(34.0) 

22 
(7.5) 

0 
(0.0) 

 

Q1.29 decide if you should have the flu 
vaccination? 

29 
(9.9) 

95 
(32.5) 

83 
(28.4) 

85 
(29.1) 

0 
(0.0) 

 

Q1.30 decide how you can protect yourself 
from illness based on advice from family and 
friends? 

26 
(8.8) 

109 
(37.1) 

108 
(36.7) 

49 
(16.7) 

2 
(0.7) 

 

Q1.31 decide how you can protect yourself 
from illness based on information in the 
media? 

32 
(10.9) 

114 
(38.8) 

122 
(41.5) 

25 
(8.5) 

1 
(0.3) 
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Table 3.7 Frequency table for items in the Health Promotion HL index. Values are number 

(percentage). 

 

 

 

 

 

 

Health Promotion Health Literacy Items                                                  1 
very 

difficult 

2 
fairly 

difficult 

3 
fairly 
easy 

4 
very 
easy 

5 
don’t 
know 

Q1.32 find information on healthy activities 
such as exercise, healthy food and nutrition? 

3 
(1.0) 

13 
(4.4) 

93 
(31.6) 

185 
(62.9) 

0 
(0.0) 

 

Q1.33 find out about activities that are good 
for you mental well-being? 

3 
(1.0) 

24 
(8.2) 

125 
(42.5) 

142 
(48.3) 

0 
(0.0) 

Q.1.34 find information on how your 
neighbourhood could be more health 
friendly?   

40 
(13.6) 

133 
(45.2) 

90 
(30.6) 

28 
(9.5) 

3 
(1.0) 

Q.1.35 find out about political changes that 
may affect health? 

49 
(16.7) 

142 
(48.3) 

92 
(31.3) 

11 
(3.7) 

0 
(0.0) 

Q.1.36 find out about efforts that promote 
your health at work? 

17 
(5.8) 

67 
(22.9) 

147 
(50.2) 

51 
(11.7) 

11 
(3.8) 

 

Q.1.37 understand advice on health from 
family and friends? 

10 
(3.4) 

69 
(23.5) 

154 
(52.4) 

61 
(20.7) 

0 
(0.0) 

 

Q.1.38 understand information on food 
packaging? 

25 
(8.5) 

80 
(27.2) 

136 
(46.3) 

52 
(17.7) 

1 
(0.3) 

 

Q1.39 understand information in the media 
on how to get healthier? 

3 
(1.0) 

44 
(15.0) 

170 
(57.8) 

77 
(26.2) 

0 
(0.0) 

 

Q1.40 understand information on how to 
keep your mind healthy? 

4 
(1.4) 

51 
(17.4) 

168 
(57.3) 

70 
(23.9) 

0 
(0.0) 

 

Q1.41 judge how where your live affects 
your health and well-being? 

22 
(7.5) 

69 
(23.5) 

137 
(46.6) 

66 
(22.4) 

0 
(0.0) 

 

Q1.42 judge how your housing conditions 
help you to stay healthy? 

22 
(7.5) 

32 
(10.9) 

142 
(48.3) 

98 
(33.3) 

0 
(0.0) 

 

Q1.43 judge which everyday behaviour is 
related to your health? 

2 
(0.7) 

10 
(3.4) 

118 
(40.1) 

164 
(55.8) 

0 
(0.0) 

 

Q1.44 make decisions to improve your 
health? 

5 
(1.7) 

42 
(14.3) 

130 
(44.4) 

116 
(39.6) 

0 
(0.0) 

 

Q1.45 join a sports club or exercise class if 
you want to? 

9 
(3.1) 

28 
(9.6) 

96 
(32.8) 

160 
(54.6) 

0 
(0.0) 

 

Q1.46 influence your living conditions that 
affect your health and well-being?   

5 
(1.7) 

39 
(13.3) 

119 
(40.6) 

130 
(44.4

0 

0 
(0.0) 

 

Q1.47 take part in activities that improve 
health and well-being in your community? 

10 
(3.4) 

49 
(16.7) 

120 
(41.0) 

114 
(38.9) 

0 
(0.0) 
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Health promotion Index findings 

Table 3.7 lists items 32 to 47of the HLS, which are used in the calculation of 

the health promotion index. Items 34, 35, 36, 38 and 41 are notable in that 

a significant percentage of participants had difficulty with these health 

promotion-related tasks. For example 58.8% found it difficult to find 

information on how their neighbourhood could be more health friendly 

and 65% found it difficult to find out about political changes that may 

affect health. A high number of participants (35.7%) had difficulty 

understanding information on food packaging; 31% also found it difficult to 

judge how where they lived affected their health and well-being. Finding 

out about efforts to promote health at work was difficult for 28.7% of 

participants and 20.1% of participants found it difficult to take part in 

activities that improve health and well-being in their community.  
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3.3 Pregnancy-related factors and adverse pregnancy outcomes 

 

Five of the participants moved away from the region and did not continue 

to attend the obstetrical department in our hospital. A further 5 were twin 

pregnancies and were excluded from the analysis of antenatal 

complications, delivery and pregnancy outcomes. 

OGTT results 

The 75g OGTT was conducted according to the protocol described in the 

methods section. GDM was diagnosed based on the AIDPSG diagnostic 

criteria.  Table 3.8 provides the mean and standard deviations for fasting, 

 

 

 

 

 

 

 

 
 
 
 

Table 3.8 Glucose tolerance test results SD is standard deviation 
*Thresholds for GDM according to the AIDPSG diagnostic criteria.   

 

 1-hour and 2-hour plasma glucose levels.  A total of 30 participants were 

diagnosed with GDM, representing 10.3% of participants. GTT results are 

on 292 participants who completed the OGTT. Ten of those diagnosed with 

GDM (33.3%) required treatment with insulin.  

 

Summary statistics of pregnancy characteristics and outcomes are shown in 

table 3.9. There was a family history of diabetes (first and/or second 

GTT results 

Time Glucose mmol/L 
Mean (SD) 

Number 
meeting or 
exceeding 
threshold* 

 

Fasting 4.40 (0.42)  
 

  17  

1-hour   7.17 (5.65) 
 

  16  
   

2-hour  
 
 GDM  
(one or more thresholds 
met or exceeded) 

 5.14 (1.31)     5 
 
  30 
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degree relatives) in 84 participants (29.47%). Nine participants (3.19%) had 

an obstetrical history of GDM. The mean gravida of participants was 2.54 

and mean parity was 1.03 with a standard deviation of 1.59. Pre-pregnancy 

folic acid treatment was taken by 181 (64.18%) of participants. A normal 

BMI, 

 

Characteristics                       Mean  +/- SD 
                                                 Number (%) 

    Characteristics                     
                                                

Mean  +/- SD 
 Number (%) 

Parity 

Gravida 

Booking BMI, kg/m2 

Booking BMI category 

     Normal 

     Overweight 

     Obese 

Pre-pregnancy folic acid 

Family history of DM 

History of GDM  

SBP 

DBP 

Breast feed (first feed) 

APGAR at 1 minute 

APGAR at 5 minutes     

1.03 +/- 1.14 

2.54 +/- 1.59 

25.96 +/-5.06     

 

149 (53.8%) 

   81 (29.2%)       

   47 (17.0%) 

 181 (64.2%)    

   84 (29.5%) 

     9  (3.2%)      

121.68 +/-10.92 

  68.91 +/- 9.67 

190 (65.6%) 

   8.73 +/- 0.82 

   9.38 +/- 0.56    

Adverse outcomes 

     Gestational hypertension 

     Pre-eclampsia 

     Polyhydramnios 

     Antepartum haemorrhage 

     Postpartum haemorrhage 

     GDM* 

     Caesarean section delivery 

     Assisted vaginal delivery 

     Prematurity 

     Stillbirths 

     Macrosomia 

     LGA 

     SGA 

    Shoulder dystocia 

    Malformations 

     (cystic hygroma) 

    Neonatal hypoglycemia 

    NICU admission 

 

17 (6.0 %) 

    4  (1.4%) 

    2  (0.7%) 

   4 (1.4%) 

  40 (14.1%) 

  30 (10.3%)  

101 (35.4%) 

  47 (16.5%) 

  16 (5.2%) 

    1 (0.3%) 

  46 (16.1%) 

  31 (10.9%) 

  23 (8.1%) 

    0  (0.0%) 

    1 (0.3%) 

     

    0 (0.0%) 

  12 (4.2%) 

    

  Table 3.9 Pregnancy characteristics and outcomes    *see table 3.8 

 

at the time of first antenatal visit to the department, was recorded for 149 

participants (53.8%), while 81 participants (29.2%) were overweight and 47 

participants (17%) were obese. Caesarean section delivery was conducted 

in 101 cases (35.4%). Of these 101 cases 50 were emergency caesarean 

sections. After GDM, gestational hypertension was the next most frequent 

antenatal complication, occurring in 17 participants (6%), followed by pre-

eclampsia in 4 participants (1.4%) and polyhydramnios in 2 cases (0.7%). 

The incidence of stillbirth was low, occurring in 1 participant (0.3%). There 
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were 46 neonates (16.1%) with macrosomia; LGA and SGA were diagnosed 

in 31 (10.9%) and 23 (8.1%) neonates respectively. There were no cases of 

neonatal hypoglycaemia. Twelve neonates were admitted to the neonatal 

intensive care unit (NICU). Eight were admitted with respiratory distress, 2 

with infections, 1 had feeding difficulty and 1 was admitted for 

prematurity. 
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3.4 Health literacy and socio-demographic factors   

 

Functional Health Literacy 

Functional health literacy was converted to a dichotomous variable by high 

likelihood of limited literacy and possibility of limited literacy to form a 

limited health literacy category.  Table 3.10 details the socio-demographic 

characteristics by functional health literacy status, as measured by the NVS 

(U.K.). When numbers were sufficient in each crosstab cell (minimum of 5), 

Pearson Chi-Square p value is provided. P values < 0.05 were interpreted as 

statistically significant differences between the groups.  
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  All Limited 
health 
literacy 

 

Adequate 
health 
literacy 

 

P Value 

All 
Education 

297 (100) 75 (25.3) 222 (74.7)  

Lower secondary or less 
Upper secondary or post-
secondary 
   Third level  
  Employment status  
    Full-time employment 
    Part-time employment 
    Self-employed 
    Unemployed 
    Full-time homemaker or carer 
    Student or on work 
experience 
  Parental Ethnic Background  
     Both parents born in Ireland 
     One parent born in Ireland  
     Both parents born in another 
     EU member state 
     Both parents born outside of 
     EU 
 Exercise 
   A few times a week or more 
   A few times a month or less 
   Not able to exercise 
Smoking 
   Never smoked 
   Former smoker 
   Current smoker 
BMI  
  Normal 
  Overweight 
  Obese 
Health Insurance 
   Private 
   Public  
   None 
Self-rated health status 
  Very good 
  Good 
  Fair or Poor  
 Social status (self-rated) 
   High 
   Middle 
   Low 
Income (monthly) 
   Level 1 < €1,350 
   Level 2 €1,350 to < €3,600 
   Level 3  €3,600 to < €5,250 
   Level 4 >=  €5,250 

    8 (2.7) 
58 (19.8) 

 
  227 (77.5) 

 
192 (65.3) 
36 (12.2) 
13 (4.4) 
17 (5.8) 

31 (10.5) 
5  (1.7) 

 
 

220 (74.3) 
19 (6.4) 

37 (12.5) 
 

20 (6.8) 
 
 

145 (49.8) 
122 (41.9) 

24 (8.2) 
 

183 (61.8) 
101 (34.1) 

12 (4.1) 
 

147 (53.5) 
81 (29.5) 
47 (17.0) 

 
170 (57.4) 
61 (20.6) 
65 (22.0) 

 
128 (43.7) 
148 (50.5) 

17 (5.8) 
 

49 (16.9) 
174 (60.0) 
67 (23.1) 

 
29 (10.0) 

113 (39.0) 
93  (32.0) 
55 (19.0) 

5  (6.8) 
 22  (30.1) 

 
46 (63.0) 

 
39 (52.7) 
12 (16.2) 

1 (1.4) 
10 (13.5) 
8 (10.8) 
4 (5.4) 

 
 

  43 (57.3) 
5 (6.7) 

16 (21.3) 
 

11  (14.7) 
 
 

45  (61.6) 
25  (34.2) 
3   (4.1) 

 
45 (60.0) 
23 (30.7) 

7 (9.3) 
 

35 (52.2) 
22 (32.8) 
10 (14.9) 

 
25 (33.3) 
26  (34.7) 
 24  (32.0) 

 
33  (44.6) 
 38  (51.4 
3    (4.1) 

 
10 (14.1) 
39 (54.9) 
22 (31.0) 

 
18 (25.4) 
35 (49.3) 
 13 (18.3) 
  5 (7.0) 

3 (1.4) 
36 (16.4) 

 
181 (82.3) 

 
153 (69.5) 
24 (10.9) 
12 (5.5) 
7 (3.2) 

23 (10.5) 
1 (0.5) 

 
 

177  (80.1) 
14  (6.3) 
21  (9.5) 

 
9 (4.1) 

 
 

100  (45.9) 
97 (44.5) 
21 (9.6) 

 
138 (62.4) 
78 (35.3) 
   5 (2.3) 

 
112 (53.8) 
59 (28.4) 
 37 (17.8) 

 
145 (65.6) 
35 (15.8) 
 41 (18.6) 

 
95 (43.4) 

 110 (50.2) 
    14 (6.4) 

 
39 (17.8) 

135  (61.6) 
 45 (20.5) 

 
11 (5.0) 

78 (35.6) 
80 (36.5) 
 50 (22.8) 

 
 

 
 
 
 
 
 
 
 
 
 
 

< 0.001 
 
 
 
 
 
 

 
 
 
 

0.02 
 
 
 

0.73 
 
 
 

<0.001 
 
 
 
 
 
 
 

0.18 
 
 

  
<0.001 

 
 

Table 3.10 Demographic characteristics by functional health literacy status   

                Values are numbers and percentages in brackets 
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Functional Health Literacy and Education 

More than three quarters of participants (77.5%) had completed third level 

education. As numbers were less than 5 in some cells it was not possible to 

test for statistically significant differences in the frequencies of limited and 

adequate functional health literacy across the educational groups. The 

data, however, shows a higher percentage of participants with third level 

education in the adequate functional health literacy group compared with 

the limited functional health literacy group, 82.3% versus 63% respectively.   

Functional Health Literacy and Employment status 

The majority were in fulltime employment (65.3%) and a small percentage 

were unemployed (5.8%). As numbers were less than 5 in some cells it was 

not possible to test for statistically significant between group differences in 

functional health literacy. The data does show a lower percentage of the 

limited functional health literacy group in fulltime employment (52.7%) 

compared with those with adequate functional health literacy who are in 

fulltime employment (69.5%). In the group with limited functional health 

literacy 13.5% are unemployed but the unemployed make up only 3.2% of 

the group with adequate functional health literacy. 

Functional Health Literacy and Ethnicity 

Differences in the frequencies of limited and adequate functional health 

literacy were statistically significant across the ethnic groups, with higher 

levels of limited functional health literacy when one or both parents were 

born outside of the EU than and lower functional health literacy levels 

when both parents were born in Ireland. For example while 12.5% of all 

participants had one parent born outside of the EU, 21.3% of those with 

limited health literacy were from this ethnic group. Conversely 74.3% of 

participants had parents who were both born in Ireland but in the limited 

functional health literacy group this group made up only 57.3%. Differences 

in functional health literacy and ethnic origins were significant at the 0.001 

level.  
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Functional Health Literacy and Exercise 

As numbers were less than 5 in some cells it was not possible to test for 

statistically significant differences in the frequencies of limited and 

adequate functional health literacy across exercise groups. The data does 

show that approximately half (49.8%) exercised daily or a few times a 

week, while the other half of the whole group exercised infrequently or not 

at all. The data also show that a higher percentage of those with limited 

functional health literacy exercised at least a few times a week compared 

with those with adequate functional health literacy, 61.6% versus 45.9% 

respectively.   

Functional Health Literacy and Smoking 

Overall 4.1% of participants were current smokers. In those with limited 

functional health literacy this rose to 9.3% and only 2.3% of those with 

adequate functional health literacy were current smokers. Differences in 

functional health literacy and smoking status were statistically significant at 

the 0.02 level.  

Functional Health Literacy and BMI 

 In my study sample 53.5% had a normal BMI, 29.5% were overweight and 

17% were obese. These were no statistically significant differences in 

health literacy across the 3 BMI groups.   

Functional Health Literacy and Health Insurance 

While 22% of all participants had no health insurance, this was higher in 

those with limited functional health literacy (32%) and lower in those with 

adequate health literacy (18.6%). Differences in functional health literacy 

and health insurance status were statistically significant at the <0.001 level.  
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Functional Health Literacy and Self-rated Health status 

As numbers were less than 5 in some cells it was not possible to test for 

statistically significant differences in the frequencies of limited and 

adequate functional health literacy. Overall the majority of participants 

rated their health as very good or good (94.2%) and only 5.8% rated their 

health as fair or poor  

Functional Health Literacy and self-assessed Social status 

Overall the majority of participants perceived their social status to be in the 

middle level (60%) with 16.9% in the high and 23.1% in the low (perceived) 

social status levels. A higher percentage of those with limited functional 

health literacy perceived their social status as low compared with those 

with adequate functional health literacy (20.5%). Differences were not 

statistically significant.    

 Functional Health Literacy and Income 

There was a statistically significant difference across the income groups 

with those on lower incomes having a higher percentage of participants 

with limited functional health literacy. For example, 25.4% of those with 

limited functional health literacy were in the lowest income group 

(monthly income less than €1,350) and only 7% with limited functional 

health literacy had incomes in the highest income group (greater or equal 

to €5,250). Also only 5% of those with adequate functional health literacy 

were in the lowest income group. Differences in functional health literacy 

levels across the income groups were statistically significant at the <0.001 

level.  
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Determinants of Functional Health Literacy 

My next question was how much variance in functional health literacy can 

be explained by the following demographic variables: household income, 

parental ethnic background, education attainment, social status and self-

rated health status? I was also interested in the magnitude of the 

prediction, in the case of those factors found to significantly predict 

functional health literacy.  My selection of which variables to include in the 

regression analysis was based on findings in the literature on socio-

demographic factors associations with health literacy. In the population 

studies in US, Canada, Australia and Europe the socio-demographic factors 

of education, age, employment, ethnicity, income, self-rated health status 

and self-perceived social status were found to be significantly associated 

with health literacy (4, 50, 52, 53). This influenced my selection of variables 

to include in my multiple regression analysis to determine predictors of 

health literacy. I did not include age as the age range was limited to women 

of child-bearing age. I also excluded employment as a high percentage of 

my sample were employed (88%) and there was a significant correlation 

between employment and income with a Pearson’s correlation co-efficient 

of 0.40 (p= 0.01). Including both employment status and income in the 

regression analysis would introduce multicollinearity in the model. Similarly 

there was likely to be a strong correlation between health insurance status 

and income in this age group and therefore in my sample. This can be 

explained by the eligibility criteria for public health insurance in Ireland 

(the General Medical Services card); in this age-group it is linked to income 

and the issue of multicollinearity would make it unsuitable to include both 

of these variables in the regression analysis. This lead to the selection of 

the variables of income (household), parental ethnic background, 

education, social status and self-rated health for inclusion in the regression 

analysis.   

 



Results 

121   

Table 3.11 summarises the multiple regression analysis of functional health 

literacy. The R square value is 0.203, which means that 20.3% of the 

variance in functional health literacy is explained by the factors included in 

the analysis. This value is statistically significant with a p value of 0.0005. 

Household income, parental ethnic background and education 

independently predicted functional health literacy at the level of 

significance p ≤.05. From the β values we can conclude that household 

income and education positively predicted functional health literacy. 

Parental ethnic background, across the categories of both parents born in 

Ireland, one parent born in Ireland, both parents born in another EU state 

and both parents born outside of the EU, negatively predicted functional 

health literacy. The strongest predictor was household income.    

  

 

 

 

 

 

 
Table 3.11 Predictors of functional health literacy   
                  *p= 0.0005; **p = 0.008 

 

 

 

 

 

 

 

 

 

 

Demographic factors  
  

 

Household income Β= 0.267** 

Parental ethnic background Β= -0.251** 

Education 
Social status 
Self-rated health 

Β=  0.128** 
Β= -0.017 
Β=  0.042 

R2    0.203* 

*p≤0.001; ** p=0.009 
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General Health Literacy Index (GEN HL)  

 All Limited HL 
 

Adequate 
HL 

 

P 
Value 

All 

Education 

293 (100) 113 (38.6) 180 (61.4)  

  Lower secondary or less 
  Upper secondary or post-
secondary 
  Third level  
Employment status  
    Full-time employment 
    Part-time employment 
    Self-employed 
    Unemployed 
    Full-time homemaker or carer 
    Student or on work experience 
Parental ethnic background  
     Both parents born in Ireland 
     One parent born in Ireland  
     Both parents born in another EU 
     member state 
     Both parents born outside of EU 
 Exercise 
   A few times a week or more 
   A few times a month or less 
   Not able to exercise 
Smoking 
   Never smoked 
   Former smoker 
   Current smoker 
BMI  
  Normal 
  Overweight 
  Obese 
Health Insurance 
   Private 
   Public  
   None 
Self-rated health status 
  Very good 
  Good 
  Fair or Poor  
Social status (self-rated) 
   High 
  Middle 
  Low 
Income (monthly) 
   Level 1 < €1,350 
   Level 2 ≥ €1,350 to < €3,600 
   Level 3  ≥€3,600 to < €5,250 
   Level 4 >=  €5,250 

7 (2.4) 
57 (19.7) 

 
225 (77.8) 

 
192 (61.9) 
36 (11.6) 
13 (4.2) 
17 (5.5) 

31 (10.0) 
5 (1.6) 

 
220 (74.3) 

19 (6.4) 
37 (12.5) 

 
20 (6.8) 

 
144 (50.2) 
119 (41.5) 

24 (8.3) 
 

181 (62.0) 
99 (33.9) 
12 (4.1) 

 
145 (53.5) 
80 (29.5) 
46 (17.0) 

 
169 (57.9) 
60 (20.5) 
63 (21.6) 

 
127 (43.9) 
147 (50.9) 

15 (5.2) 
 

49 (17.0) 
173 (59.9) 
67 (23.2) 

 
29 (10.0) 

112 (38.8) 
93 (32.2) 
55 (19.0) 

3  (2.7) 
 22  (19.6) 

 
87 (77.7) 

 
79 (70.5) 
13 (11.6) 

3 (2.7) 
3 (2.7) 

14 (12.5) 
0 (0.0) 

 
  92 (82.1) 

7  (3.9) 
9 (8.0) 

 
5  (4.4) 

 
53  (47.3) 
51  (45.5) 
8   (7.2) 

 
65 (57.5) 
40 (35.4) 

8 (7.1) 
 

54 (51.9) 
32 (30.8) 
18 (17.3) 

 
62 (54.9) 
24  (21.2) 
 27  (23.9) 

 
40  (35.7) 
 64  (57.1) 

8  (7.1) 
 

15 (13.5) 
65 (58.5) 
31 (27.9) 

 
15 (13.3) 
44 (38.9) 
 38 (33.6) 
 16 (14.2) 

4 (2.2) 
35 (19.8) 

 
138 (78.0) 

 
112 (62.9) 
21 (11.8) 
9  (5.1) 
14 (7.9) 

17 (17.4) 
5 (2.8) 

 
126  (70.4) 

12  (6.7) 
27  (15.1) 

 
14 (7.8) 

 
91  (52.0) 
68  (38.9) 
16  (9.1) 

 
116 (64.8) 
59 (33.0) 
   4 (2.2) 

 
91 (54.5) 
48 (28.7) 
 28 (16.8) 

 
107 (59.8) 
36 (20.1) 
 36 (20.1) 

 
87 (49.2) 
 83 (46.9) 

7 (4.0) 
 

34 (19.1) 
108  (60.7) 
36  (20.2) 

 
14 (8.0) 

68 (38.6) 
55 (31.3) 
 39 (22.2) 

 
 
 
 
 
 
 
 
 
 
 
 

0.16 
 
 
 
 
 

0.51 
 
 
 
 
 
 
 

0.91 
 
 
 

0.67 
 
 
 

0.06 
 
 
 

0.22 
 
 
 

0.22 
 
 

Table 3.12 Socio-demographic characteristics by general health literacy category 

                 Values are number and percentages in brackets 
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Table 3.12 shows the results of overall health literacy, as measured with 

the general health literacy survey (GEN HL) index. Findings are described in 

the following paragraphs.  

General Health Literacy and Education 

As numbers were less than 5 in some cells it was not possible to test for 

statistically significant differences in the frequencies of limited and health 

literacy across the educational groups. The data shows similar frequencies 

of limited and adequate health literacy in the educational groups.  

General Health Literacy and Employment status 

As numbers were less than 5 in a number of cells it was not possible to test 

for statistically significant differences in health literacy between groups.  

 General Health Literacy and Ethnicity 

There was no statistically significant difference in health literacy across 

ethnicity groups. Participants, whose parents were born outside of the EU 

comprised a lower percentage of the limited health literacy group 

compared to the adequate health literacy group, 4.4% versus 7.8% 

respectively. Conversely participants, where both parents were born in 

Ireland comprised 82.1% of the limited health literacy group and only 

70.4% of the adequate health literacy group.   

 General Health Literacy and Exercise 

There was no statistically significant difference in health literacy across 

exercise groups.  

General Health Literacy and Smoking 

There were more current smokers in the limited health literacy group than 

in the adequate health literacy group, 7.1% and 2.2% respectively. As there 

was less than 5 in one of the cells chi square test for statistically significant 

difference across group was not tested.  

 



Results 

124   

General Health Literacy and BMI 

There was no statistically difference in health literacy across BMI 

categories.  

General Health Literacy and Health Insurance 

There was a trend where a lower percentage of those with limited health 

literacy had private health insurance compared to those with adequate 

health literacy, 54.9% versus 59.8% respectively. Conversely a higher 

percentage of those with limited health literacy had no health insurance 

compared to those with adequate health literacy, 23.9% versus 20.1%. 

These differences did not reach statistical significance.   

 General Health Literacy and Self-rated Health status 

Frequencies in table 3.12 show that a lower percentage of those with 

limited health literacy rated their health as very good compared to those 

with adequate health literacy, 35.7% versus 49.2%. Conversely a higher 

percentage of those with limited health literacy rated their health as fair or 

poor compared to those with adequate health literacy, 7.1% versus 4.0% 

respectively. These differences did not reach statistical significance.   

General Health Literacy and Social status 

A lower percentage of those with limited health literacy perceived their 

social status as high compared to those with adequate health literacy, 

13.1% versus 19.1%. Conversely a higher percentage of those with limited 

health literacy perceived their social status as low compared to those with 

adequate health literacy, 27.9% versus 20.2%. These differences did not 

reach statistical significance.   

General Health Literacy and Income 

These was no statistically significant difference in health literacy across the 

4 income groups. However the data in table 3.12 shows that the 

percentage of those with an income of less than €1,350 was higher in the 
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limited health literacy group compared to the adequate literacy group, 

13.3% versus 8% respectively. Conversely there was a lower percentage of 

those in the higher income level in the limited health literacy group 

compared to the adequate health literacy group, 14.25 versus 22.2%.  

 Determinants of Health Literacy (GEN-HL) Index 

My next question was how much variance in general health literacy can be 

explained by the following demographic variables: household income, 

parental ethnic background, education attainment, social status and self-

rated status? I was also interested in the magnitude of the prediction, in 

the case of those factors found to significantly influence general health 

literacy.     

Table 3.13 summarises the multiple regression analysis of the GEN-HL 

index. The R square value is 0.054, which means that 5.4% of the variance 

in this health literacy index is explained by the factors included in the 

analysis. This value is statistically significant with a p value of 0.009. 

Parental ethnic background and social status were positive predictors of 

health literacy. The other factors did not significantly impact on general 

health literacy.   

  

 

 

 

 

 

 

Table 3.13 Predictors of general health literacy: multiple regression analysis 

*p=0.009; **p= 0.005  

 

 

 

Demographic factors  
  

 

Household income Β=   0.046  

Parental ethnic background Β=   0.167** 

Education 
Social status 
Self-rated health 

Β=  -0.167 
Β=   0.125** 
Β=  -0.061 

R2    0.054* 

*p≤0.001; ** p=0.009 
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Health Care Literacy Index (HC-HL)  

 All Limited HL 
 

Adequate 
HL 

 

P 
Value 

All 

Education 

293 (100) 113 (38.6) 180 (61.4)  

   Lower secondary or less 
   Upper secondary or post-secondary 
   Third level  
Employment status  
    Full-time employment 
    Part-time employment 
    Self-employed 
    Unemployed 
    Full-time homemaker or carer 
    Student or on work experience 
  Parental ethnic background 
     Both parents born in Ireland 
     One parent born in Ireland  
     Both parents born in another 
     EU member state 
     Both parents born outside of EU 
 Exercise 
   A few times a week or more 
   A few times a month or less 
   Not able to exercise 
Smoking 
   Never smoked 
   Former smoker 
   Current smoker 
BMI  
  Normal 
  Overweight 
  Obese 
Health Insurance 
   Private 
   Public  
   None 
Self-rated health status 
  Very good 
  Good 
  Fair or Poor  
Social status (self-rated) 
   High 
   Middle 
   Low 
Income (monthly) 
   Level 1 < €1,350 
   Level 2 ≥ €1,350 to < €3,600 
   Level 3 ≥ €3,600 to < €5,250 
   Level 4 >=  €5,250     

7 (2.4) 
57 (19.7) 

225 (77.8) 
 

192 (66.0) 
34 (11.7) 
13 (4.5) 
16 (5.5) 

31 (10.7) 
5 (1.7) 

 
219 (74.7) 

19 (6.5) 
36 (12.3) 

 
19 (6.5) 

 
143 (49.7) 
121(42.0) 
24 (8.3) 

 
180 (61.4) 
101 (34.5) 

12 (4.1) 
 

146 (53.5) 
79 (28.9) 
47 (17.2) 

 
170 (58.0) 
59 (20.1) 
64 (21.8) 

 
128 (44.1) 
146 (50.3) 

16 (5.5) 
 

49 (17.0) 
174 (60.2) 
66 (22.8) 

 
28 (9.7) 

113 (39.1) 
93 (32.2) 
55 (19.0) 

0  (0.0) 
 14  (19.7) 
57 (80.3) 

 
50 (70.4) 

7 (9.9) 
2 (2.8) 
2 (2.8) 

7 (12.7) 
1 (1.4) 

 
61 (84.7) 

4 (5.6) 
5 (6.9) 

 
2  (2.8) 

 
30 (42.3) 
36  (50.7) 
5   (7.0) 

 
44 (61.1) 
24 (33.3) 
4  (5.6) 

 
31 (48.5) 
23 (35.9) 
10 (15.6) 

 
42 (58.3) 
16 (22.2) 

  14 (19.4) 
 

25  (35.2) 
 40  (56.3) 
   6  (8.5) 

 
8 (11.1) 

42 (58.3) 
 2 (30.6) 

 
8 (11.3) 

29 (40.8) 
 23 (32.4) 
  11 (15.5) 

7 (2.4) 
35 (19.7) 

138 (79.9) 
 

142 (64.5) 
27 (11.7) 
11 (5.0) 
14 (6.4) 

22 (10.0) 
4 (1.8) 

 
158  (71.5) 

15  (6.8) 
 31  (14.0) 

 
17 (7.7) 

 
113  (52.1) 
85  (39.2) 
19  (8.8) 

 
136 (61.5) 
77 (34.8) 

8 (3.6) 
 

115 (55.3) 
56 (26.9) 
 37 (17.8) 

 
128 (57.9) 
43 (19.5) 
  50 (22.6) 

 
103 (47.0) 
 106 (48.4) 
     10 (4.6) 

 
41 (18.9) 

132 (60.8) 
   44  (20.3) 

 
20 (9.2) 

  84 (38.5) 
  70 (32.1) 

   44  (20.2) 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

0.51 
 
 
 

 
 
 
 

0.38 
 
 
 

0.67 
 
 
 

0.06 
 
 
 
 
 
 
 

0.82 
 
 
  

Table 3.14 Socio-demographic characteristics by health care literacy (HC-HL) 

status Values are numbers and percentages in brackets 
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Table 3.14 shows the results of the health care index (HC-HL). As 

assumptions were not met i.e. there were fewer than 5 participants in one 

or more cells, it was not possible to test for statistically significant 

differences in health literacy levels in the demographic characteristics of 

education, employment, ethnicity, smoking status and social status. To 

summarize no statistically significant differences in health care literacy 

were found across the remaining demographic characteristics.  

Key findings 

A higher percentage of those with limited health care literacy had parents 

who were born in Ireland, compared with those who had adequate 

literacy, 84.7% versus 71.5% respectively. A lower percentage of those with 

limited health care literacy exercised a few times a week or more 

compared to those with adequate literacy, 42.3% versus 52.1%. Conversely 

a higher percentage of those with limited health care literacy exercised a 

few times a month or less compared to those with adequate literacy, 

50.7% versus 39.2%. Differences were not statistically significant.  

There was a lower percentage of those with normal BMI in the limited 

health care literacy group compared to the group with adequate literacy, 

35.9% versus 55.3%. There were no statistically significant differences 

between groups. There was a lower percentage of those with limited 

health care literacy who rated their own health as very good compared to 

those with adequate health care literacy 35.2% versus 47%. While not 

significant the p value for between group differences in self-rated health 

and health care category was 0.06. A higher percentage of those with 

limited health care literacy perceived their social status as low compared 

with those with adequate literacy, 30.6% versus 20.3%. Conversely a lower 

percentage of those with limited health care literacy perceived their social 

status as high compared with those with adequate literacy, 11.1% versus 

18.9%. None of these trends reach statistical significance in this index of 

health literacy.   
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 Disease Prevention Literacy Index (DP-HL) 

 All Limited 
health 
literacy 

Adequate 
health 
literacy 

P 
Value 

All 

Education 

294 (100) 109 (35.2) 185 (69.7)  

   Lower secondary or less 
   Upper or post-secondary 
   Third level  
  Employment status  
    Full-time employment 
    Part-time employment 
    Self-employed 
    Unemployed 
    Full-time homemaker or carer 
    Student or on work experience 
  Parental ethnic background  
     Both parents born in Ireland 
     One parent born in Ireland  
     Both parents born in another EU 
     member state 
     Both parents born outside of EU 
 Exercise 
   A few times a week or more 
   A few times a month or less 
   Not able to exercise 
Smoking 
   Never smoked 
   Former smoker 
   Current smoker 
BMI  
  Normal 
  Overweight 
  Obese 
Health Insurance 
   Private 
   Public  
   None 
Self-rated health status 
  Very good 
  Good 
  Fair or Poor  
Social status (self-rated) 
   High 
  Middle 
  Low 
Income (monthly) 
   Level 1 < €1,350 
   Level 2 ≥ €1,350 to < €3,600 
   Level 3 ≥ €3,600 to < €5,250 
   Level 4 >=  €5,250     

7 (2.4) 
57 (19.7) 

226 (77.9) 
 

191 (65.6) 
34 (11.7) 
13 (4.5) 
17 (5.8) 

  31 (10.7) 
5 (1.7) 

 
218 (74.4) 

19 (6.5) 
 36 (12.3) 

 
20 (6.8) 

 
144 (50.0) 
120 (41.7) 
24  (8.3) 

 
181 (61.8) 
100 (34.1) 

12 (4.1) 
 

146 (53.7) 
80 (29.4) 
46 (16.9) 

 
170 (58.0) 
60 (20.5) 
63 (21.5) 

 
128 (44.1) 
147 (50.7) 

15 (5.2) 
 

49 (17.0) 
173 (59.9) 
67 (23.2) 

 
 29 (10.0) 
112 (38.8) 
 93 (32.2) 
55 (19.0)  

2  (1.9) 
 21 (19.4) 
84 (78.7) 

 
78 (72.2) 

     11 (10.2) 
5 (4.6) 
1 (0.9) 

 12 (11.1) 
1 (0.9) 

 
 91 (83.5) 

5 (4.6) 
8 (7.3) 

 
5  (4.6) 

 
49 (45.8) 
 52  (48.6) 

6   (5.6) 
 

59 (54.1) 
43 (39.4) 

7 (6.4) 
 

54 (53.5) 
30 (29.7) 
17 (16.8) 

 
62 (56.9) 
21 (19.3) 
 26 (23.9) 

 
41  (38.0) 
 59  (54.6) 
   8  (7.4) 

 
14 (13.2) 
62 (58.5) 
 30 (28.3) 

 
10 (9.3) 

 47 (43.5) 
 34 (31.5) 
  17 (15.7)  

5 (2.7) 
36 (19.8) 

141 (77.5) 
 

113 (61.7) 
23 (12.6) 

8 (4.4) 
16 (8.7) 

  19 (10.4) 
4 (2.2) 

 
127  (69.0) 

14  (7.6) 
  28  (15.2) 

 
15 (8.2) 

 
 95 (52.5) 
  68 (37.6) 
18  (9.9) 

 
122 (66.3) 
57 (31.0) 

5 (2.7) 
 

92 (53.7) 
50 (29.2) 
 29 (17.0) 

 
108 (58.7) 
 39 (21.2) 
  37 (20.1) 

 
 87 (47.8) 

     88(48.4) 
  7 (4.8) 

 
35 (19.1) 

111 (60.7) 
  37  (20.2) 

 
19 (10.0) 

  65 (35.9) 
   59 (32.6) 
    38 (21.0) 

 
 
 
 
 
 
 
 
 
 
 

0.05 
 
 
 
 
 

0.13 
 
 
 

0.07 
 
 
 

0.99 
 
 
 

0.74 
 
 
 

0.16 
 
 
 

0.19 
 
 
 

0.55 
 
  

 Table 3.15 Socio-demographic characteristics by disease prevention literacy index  

                    (DP-HL) Values are number (percentage) 



Results 

129   

Table 3.15 shows the results of the disease prevention literacy index (DP-

HL). As assumptions were not met i.e. there were fewer than 5 participants 

in one or more cells, it was not possible to test for statistically significant 

differences in health literacy levels in the demographic characteristics of 

education and employment.  

Key findings  

There were no significant between group differences in employment 

categories in those with limited and those with adequate disease 

prevention literacy. A higher percentage of those with limited disease 

prevention literacy had parents who were born in Ireland, compared with 

those who had adequate literacy, 83.5% versus 69% respectively.   

Differences were not statistically significant. A higher percentage of those 

with limited disease prevention literacy were current smokers compared to 

those with adequate literacy, 6.4% versus 2.7%. This difference did not 

reach statistical significance.  

There was a lower percentage of those with limited disease prevention 

literacy who rated their own health as very good compared to those with 

adequate literacy 38% versus 47.8%.  Differences did not reach statistical 

significance. A higher percentage of those with limited disease prevention 

literacy perceived their social status as low compared with those with 

adequate literacy, 28.3% versus 20.2%. Differences did not reach statistical 

significance. A lower percentage of those in the limited disease prevention 

literacy group were in the highest income level compared to the adequate 

literacy group, 15.7% versus 21%. Differences did not reach statistical 

significance.   

In summary while there were no significant between group differences in 

socio-demographic characteristics across the disease prevention literacy 

index there were trends across a number of factors, whereby limited 

health literacy in this index was more prevalent in those whose 
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characteristics categorised them in a lower (rather than higher) socio-

economic status.  
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Health Promotion Literacy Index (HP-HL) 

 All Limited 
health 
literacy 

Adequate 
health 
literacy 

P 
Value 

All 

Education 

293 (100) 128 (41.3) 165 (53.2)  

   Lower secondary or less 
   Upper or post-secondary 
   Third level  
Employment status  
    Full-time employment 
    Part-time employment 
    Self-employed 
    Unemployed 
    Full-time homemaker or carer 
    Student or on work experience 
Parental ethnic background  
     Both parents born in Ireland 
     One parent born in Ireland  
     Both parents born in another EU 
     member state 
     Both parents born outside of EU 
 Exercise 
   A few times a week or more 
   A few times a month or less 
   Not able to exercise 
Smoking 
   Never smoked 
   Former smoker 
   Current smoker 
BMI  
  Normal 
  Overweight 
  Obese 
Health Insurance 
   Private 
   Public  
   None 
Self-rated health status 
  Very good 
  Good 
  Fair or Poor  
Social status (self-rated) 
   High 
  Middle 
  Low 
Income (monthly) 
   Level 1 < €1,350 
   Level 2 ≥ €1,350 to < €3,600 
   Level 3  ≥ €3,600 to < €5,250 
   Level 4 >=  €5,250    

7 (2.4) 
57 (19.7) 

225 (77.9) 
 

191 (65.9) 
34 (11.7) 
12 (4.1) 
17 (5.9) 

  31 (10.7) 
5 (1.7) 

 
218 (74.7) 

19 (6.5) 
 36 (12.3) 

 
19 (6.5) 

 
143 (49.8) 
120 (41.8) 
24  (8.4) 

 
180 (61.6) 
100 (34.2) 

12 (4.1) 
 

144 (53.1) 
80 (29.5) 
47 (17.3) 

 
168 (57.7) 
60 (20.5) 
64 (21.9) 

 
127 (43.9) 
146 (50.5) 

16 (5.5) 
 

49 (16.9) 
174 (60.0) 
67 (23.1) 

 
 29 (10.0) 
113 (39.0) 
 93 (32.1) 
55 (19.0)  

3  (2.4) 
 22 (17.5) 
101 (80.2) 

 
89 (70.6) 

     15 (11.9) 
4 (3.2) 
4 (3.2) 

 14 (11.1) 
0 (0.0) 

 
102 (80.3) 

7 (5.5) 
     12 (9.4) 

 
6  (4.7) 

 
61 (48.8) 

 54  (43.2) 
10  (8.0) 

 
80 (63.0) 
39 (30.7) 

8 (6.3) 
 

56 (47.5) 
39 (33.1) 
23 (19.5) 

 
74 (58.3) 
26 (20.5) 
 27 (21.3) 

 
44  (34.9) 
 73  (57.9) 
   9  (7.1) 

 
16 (12.7) 
79 (62.7) 
 31 (24.6) 

 
16 (12.6) 
 49 (39.3) 
 44 (34.6) 
  18 (14.2)  

4 (2.5) 
35 (21.5) 

124 (76.1) 
 

102 (62.2) 
19 (11.6) 

8 (4.9) 
13 (5.9) 

  17 (10.4) 
5 (3.0) 

 
116  (70.3) 

12  (7.3) 
  24  (14.5) 

 
13 (7.9) 

 
82 (50.6) 
 66 (40.7) 
14  (8.6) 

 
100 (60.6) 
61 (37.0) 

4 (2.4) 
 

88 (57.5) 
41 (26.8) 
 24 (15.7) 

 
94 (57.0) 
 34 (20.6) 
  37 (22.4) 

 
 83 (50.9) 

     73 (44.8) 
  7 (4.3) 

 
     33 (20.1) 

  95 (57.9) 
  36  (22.0) 

 
 13 (8.0) 

   64 (39.3) 
   49 (30.1) 
    37 (22.7)  

 
 
 
 
 
 
 
 
 
 
 

0.27 
 
 
 
 
 

0.13 
 
 
 
 
 
 

 
0.26 

 
 
 

0.74 
 
 
 

0.02 
 
 
 

0.24 
 
 
 

0.19 
 
 
 

Table 3.16 Demographic characteristics by health promotion literacy status  

                   (HP-HL) Values are numbers and percentages in brackets 
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Table 3.16 shows the results of the health promotion literacy index (HP-

HL). As assumptions were not met i.e. there were fewer than 5 participants 

in one or more cells, it was not possible to test for statistically significant 

differences in health promotion literacy levels in the demographic 

characteristics of education, employment and smoking status.  

 Key findings 

A higher percentage of those with limited disease prevention literacy had 

parents who were born in Ireland, compared with those who had adequate 

literacy, 80.3% versus 70.3%. Differences did not reach statistical 

significance. A higher percentage of those with limited health promotion 

literacy were current smokers compared to those with adequate literacy, 

6.4% versus 2.4%.  The percentage of participants in the limited health 

promotion literacy group who had a normal BMI was lower when 

compared with the adequate literacy group, 47.5% versus 57.5%; this 

difference did not reach statistically significance.   

There was a lower percentage of those with limited health promotion 

literacy who rated their own health as very good compared to those with 

adequate literacy 34.9% versus 50.9%.  Overall between group differences 

were significant with a p value of 0.02. A lower percentage of those in the 

limited health promotion literacy group were in the highest income level 

compared to the adequate literacy group, 14.2% versus 22.7%. Conversely 

a higher percentage of those in the limited health promotion literacy group 

were in the lowest income group compared with the adequate literacy 

group, 12.6% versus 8%. Differences did not reach statistical significance.   

 In summary there were trends across a number of socio-demographic 

factors, whereby limited health literacy in this index was more prevalent in 

those whose characteristics categorised them in a lower (rather than 

higher) socio-economic status. Differences were statistically significant in 

self-rated health status.   
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3.5 Health literacy, pregnancy-related factors and adverse pregnancy 

outcomes  

Pre-pregnancy folic acid, breast feeding (first feed), pregnancy 

complications and adverse pregnancy outcomes were calculated in limited 

and adequate literacy levels of functional health literacy, general health 

literacy and the sub-indices of the HLS results. Where assumptions were 

met Chi square test was carried out and p values were calculated. Tables 

summarizing the results are presented in this section.  

Functional Health Literacy 

  All 
 
 
Number (%) 

Limited 
health 
literacy 

Number (%) 

Adequate 
health 
literacy  

Number (%) 

p Value Odds ratio (CI)^ 
adequate compared 

to limited FHL 

All 
Pregnancy related factors 
   Pre-pregnancy folic acid 
   Breast feed (first feed) 
 Adverse pregnancy outcomes 
   GDM 
   Gestational Hypertension 
   Pre-eclampsia 
   Caesarean delivery 
   Composite adverse maternal 
   outcomes*  
   Prematurity 
   Macrosomia 
   LGA 
   SGA 
   NICU admission  
   Composite adverse neonatal  
   outcomes** 

 297 (100) 
 

181 (64.2) 
 190 (69.6) 

 
30 (10.3) 
17 (6.0) 
4 (1.4) 

101 (35.4) 
125 (43.9) 

 
16 (5.6) 

  46 (16.1) 
 31 (10.9) 
23 (8.1) 
12 (4.2) 
94 (33) 

75 (25.3) 
 

 38 (53.5) 
40 (60.6) 

 
12 (16.7) 

6 (8.6) 
3 (4.3) 

25 (35.7) 
71 (50.7%) 

 
4 (5.7) 

11 (15.7)  
9 (12.9) 

     4 (5.7) 
4 (5.7) 

23 (32.9) 

222 (74.7) 
 

143 (67.8) 
150 (72.5) 

 
18 (6.2) 
11 (5.1) 
1 (0.5) 

76 (35.3) 
89 (41.6) 

 
12 5.6) 

35 (16.3) 
22 (10.2) 
19 (8.8) 
8 (3.7) 
71 (33) 

 
 

0.04 
0.09 

 
0.06 
0.45 

 
1.0 

0.23 
 
 

1.0 
0.69 

 
 

 
 

0.95 (0.49-1.82) 
1.82 (0.89-3.73) 

 
0.80 (0.31-2.08) 
0.46 (0.15-1.40) 

      0.08 (0.01-0.82) 
1.05 (0.55-1.97) 
0.82 (0.24-2.78) 

 
0.90 (0.25-3.20) 
0.85 (0.37-1.96) 
0.75 (0.29-1.91) 
2.32 (0.68-7.86) 
0.84 (0.19-3.61) 
1.06 (0.56-2.03) 

 

Table 3.17 Pregnancy-related factors and adverse outcomes by functional health literacy status 

(NVS) *One or more adverse maternal outcome (GDM, gestational hypertension, pre-eclampsia, 

Caesarean section). **One or more adverse neonatal outcome (prematurity, macrosomia, LGA, SGA, 

NICU admission). FHL functional health literacy   

^Odds ratios after adjustment for income, education and parental ethnic background   

 

Functional health literacy and pre-pregnancy folic acid 

Pre-pregnancy folic acid treatment was recorded in 64.2% of women in the 

study (Table 3.17). There was a lower percentage of those with limited 

functional health literacy who took pre-pregnancy folic acid compared with 
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those who had adequate literacy, 53.5% versus 67.8%. This was statistically 

significant with a p value of 0.04. 

Functional health literacy and breast feeding (first feed) 

The first feed was recorded as a breast feed in 69.9% of cases. A lower 

percentage of those with limited functional health literacy breast fed the 

first feed compared with those with adequate literacy, 60.6% versus 72.5%. 

This difference did not reach statistical significance. 

Functional health literacy and GDM 

In the limited functional health literacy group 16.7% had GDM, while in the 

group with adequate literacy 6.2% had GDM. This difference was close to 

statistical significance (p = 0.06).  

Functional health literacy and Gestational Hypertension 

The rate of gestational hypertension was higher in the group with limited 

functional health literacy than in the group with adequate functional health 

literacy, 8.6% versus 5.1%. This did not reach statistical significance.  

Functional health literacy and Pre-eclampsia 

There were only 4 cases of pre-eclampsia in total, 3 in the limited 

functional health literacy group and 1 in the adequate functional literacy 

group.  

Functional health literacy and Caesarean section delivery 

Caesarean section delivery was performed in 35.4% of all deliveries. There 

was no difference in the rates of Caesarean section delivery in those with 

limited compared to those with adequate functional health literacy. 

Functional health literacy and adverse maternal outcomes 

Overall 125 participants (43.9%) had one or more adverse maternal 

outcomes. A higher percentage of those with limited functional health 

literacy had adverse maternal outcomes (50.7%) compared with those with 
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adequate functional health literacy (41.6%). This difference did not reach 

statistical significance. 

Functional health literacy and Prematurity 

The rate of prematurity (< 37 weeks) was 5.6% overall. There was no 

difference in the rate of prematurity in those with limited compared to 

those with adequate functional health literacy.  

Functional health literacy and Macrosomia 

Macrosomia was present in 16.1% of all neonates. Rates were similar in 

those with limited and adequate functional health literacy, 15.7% versus 

16.3%. 

Functional health literacy and LGA 

LGA was present in 10.9% of all neonates. Rates were higher in those with 

limited functional health literacy compared to those with adequate 

functional literacy, 12.9% versus 10.2%. This difference was not statistically 

significant.  

Functional health literacy and SGA 

SGA was present in 8.1% of all neonates. The rate was lower in those with 

limited functional health literacy compared to those with adequate 

functional literacy, 5.7% versus 8.8%. This difference was not statistically 

significant.  

Functional health literacy and NICU admission 

Admission to NICU occurred in 4.2% of neonates. The rate was higher in 

those with limited compared to those with adequate functional health 

literacy, 5.7% versus 3.7%. 

Functional health literacy and adverse neonatal outcomes 

Overall 94 neonates (33%) had one or more adverse outcomes. Rates were 

similar in limited and adequate functional health literacy groups. 
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A binary logistic regression analysis on pregnancy-related factors and 

pregnancy outcomes was conducted with functional health literacy and the 

variables found to significantly predict functional health literacy were 

entered as covariates (table 3.11). The variables entered in the analysis 

were, therefore, functional health literacy, household income, parental 

ethnic background and education. The odds ratios and confidence intervals 

are reported in table 3.17. The odds ratios presented represent the odds of 

those with adequate functional health literacy having the outcome 

compared to those with limited functional health literacy.   

Following adjustment for income, education and parental ethnic 

background there was no longer a significant association between 

functional health literacy category and pre-pregnancy folic acid. Odds ratio 

of breast feeding (first feed) was 1.82 but this was not significant as the 

confidence interval was 0.89-3.73. All of the (individual) adverse pregnancy 

outcomes, with the exception of Caesarean section delivery and SGA, had 

odds of less than 1 occurring in those with adequate compared to those 

with limited functional health literacy. Odd ratio was significant only for 

pre-eclampsia (OR 0.08 and CI 0.01-0.82). The number of participants with 

this complication was small, 4 in total. Composite adverse maternal and 

composite neonatal outcomes had odds ratio just greater than 1, (1.05 and 

1.06 respectively) and these were not significant.  
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General Health literacy index (GEN HL)  

Table 3.18 show results of pregnancy factors and adverse outcomes in 

participants with limited and adequate health literacy as measured with 

the GEN HL index. 

 All Limited HL 
 

Adequate 
HL 

 

P Value 

All 

Pregnancy related factors 

293 (100) 113 (38.6) 180 (61.4)  

  Pre-pregnancy folic acid  
  Breast feed (first feed) 
 Adverse pregnancy outcomes 
   GDM 
   Gestational Hypertension 
   Pre-eclampsia 
   Caesarean delivery 
  Composite adverse maternal  
   outcomes*  
   Prematurity 
   Macrosomia 
   LGA 
   SGA 
   NICU admission     
   Composite adverse neonatal 
   outcomes** 

178 (64.0) 
186 (69.1) 

 
28 (9.7) 
17 (6.0) 
4 (1.4) 

99 (35.2) 
121 (43.1) 

 
16 (5.7) 

45 (16.4) 
31 (11.0) 
23 (8.1) 
12 (4.3) 

 93 (33.1) 

  63  (58.9) 
71 (68.3) 

 
12 (10.6) 

5 (4.6) 
2 (1.8) 

37 (33.9) 
44 (40.4) 

 
2 (1.8) 

21 (19.3)  
9 (8.2) 

10 (9.2) 
5 (4.6) 

35 (32.1) 

 115 (67.3) 
  115 (69.7) 

 
16 (9.1) 
12 (7.0) 
2 (1.2) 

62 (36.0) 
77 (44.8) 

 
14 (8.1) 

24 (13.9) 
22 (12.8) 
13 (7.6) 
7 (4.1) 

58 (33.7) 

    0.19 
0.91 

 
0.83 
0.57 

 
0.82 
0.55 

 
 

0.31 
0.32 
0.79 
1.00 
0.88 

Table 3.18 Pregnancy-related factors and adverse outcomes by general health literacy 

status *One or more adverse maternal outcome (GDM, gestational hypertension, pre-

eclampsia, Caesarean section). **One or more adverse neonatal outcome (prematurity, 

macrosomia, LGA, SGA, NICU admission).   Values are number and percentages in brackets 

 

Key findings 

Overall there were no significant differences in adverse pregnancy 

outcomes in the adequate and limited general health literacy groups. There 

was a trend whereby a lower percentage of those with limited health 

literacy took pre-pregnancy folic acid compared with those who had 

adequate literacy, 58.9% versus 67.3%. Similar percentages of those with 

limited and adequate general health literacy had adverse maternal 

outcomes.    

Overall there were no significant differences in individual and composite 

adverse neonatal outcomes in the general health literacy categories of 
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adequate and limited literacy. Only 2 (1.8%) neonates born of women in 

the limited health literacy group were premature compared with 14 (8.1%) 

in the group with adequate health literacy. Macrosomia occurred more 

frequently in the group with limited health literacy compared to the group 

with adequate health literacy, 19.3% versus 13.9%. The rate of LGA was 

lower in the group with limited health literacy compared with those with 

adequate functional literacy, 8.2% versus 12.8%. This difference was not 

statistically significant. The rate of SGA was lower in those with limited 

health literacy compared to those with adequate literacy, 8.2% versus 

12.8% respectively. Overall 93 neonates (33.1%) had one or more adverse 

outcomes. Rates were similar in limited and adequate functional health 

literacy groups. 
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Health Care Literacy Index (HC-HL) 

 All Limited 
health 
literacy 

 

Adequate 
health 
literacy  

P 
Value 

All 

  Pregnancy related factors 

293 (100) 113 (38.6) 180 (61.4)  

    Pre-pregnancy folic acid 
    Breast feed (first feed) 
  Adverse pregnancy outcomes 
   GDM 
   Gestational Hypertension 
   Pre-eclampsia 
   Caesarean delivery 
   Composite adverse maternal  
   outcomes*  
   Prematurity 
   Macrosomia 
   LGA 
   SGA 
   NICU admission    
   Composite adverse neonatal  
   outcomes** 

179 (64.2) 
187 (69.3) 

  
29 (10.0) 
17 (6.0) 
4 (1.4) 

99 (35.1) 
122 (43.3) 

 
16 (5.7) 

45 (16.0) 
31 (11.0) 
23 (8.2) 
12 (4.3) 
93 (33) 

 35 (53.0) 
44 (65.7) 

 
7 (9.9) 
6 (8.7) 
2 (2.9) 

18 (26.1) 
24 (34.8) 

 
2 (2.9) 

12 (17.4)  
4 (5.8) 

9 (13.0) 
5 (7.2) 

25 (36.2) 

144 (67.6) 
143 (70.4) 

  
22 (10.1) 
11 (5.2) 
2 (0.9) 

81 (38.0) 
      98 (46) 

 
14 (6.6) 

 33 (16.0) 
 27 (12.7) 

      14 (6.6) 
 7 (3.3) 

68 (31.9) 

0.04 
0.56 

 
0.95 
0.29 

 
0.07 
0.13 

 
 

0.71 
 

0.15 
0.28 
0.61 

Table 3.19 Pregnancy-related factors and adverse pregnancy outcomes by health care 

literacy status *One or more adverse maternal outcome (GDM, gestational hypertension, 

pre-eclampsia, Caesarean section). **One or more adverse neonatal outcome 

(prematurity, macrosomia, LGA, SGA, NICU admission). Values are number and 

percentages in brackets 

 

Table 3.19 shows results of pregnancy factors and adverse outcomes in 

participants with limited and adequate health literacy as measured with 

the HC-HL index.  I tested for statistical significance between frequencies in 

a number of variables who met the assumptions for Chi Square test (table 

26). The rate of pre-pregnancy folic acid was lower in those with limited 

compared to those with adequate literacy in this index, 53% versus 67.6%. 

This was statistically significant with a p value of 0.04. Differences in the 

other variables did not reach statistical significance.  
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Disease Prevention Literacy Index (DP-HL) 

 All Limited 
health 
literacy  

 

Adequate 
health 
literacy 

 

P 
Value 

All 

Pregnancy related factors 

294 (100) 109 (35.2) 185 (69.7)  

   Pre-pregnancy folic acid  
   Breast feed (first feed) 
 Adverse pregnancy outcomes 
   GDM 
   Gestational Hypertension 
   Pre-eclampsia 
   Caesarean delivery 
  Composite adverse maternal  
  outcomes*  
   Prematurity 
   Macrosomia 
   LGA 
   SGA 
   NICU admission    
  Composite adverse neonatal 
  outcomes** 

179 (64.2) 
187 (69.3) 

 
29 (10.0) 
17 (6.0) 
4 (1.4) 

99 (35.1) 
122 (43.3) 

 
16 (5.7) 

45 (16.0) 
31 (11.0) 
23 (8.2) 
12 (4.3) 
93 (33) 

62 (59.6) 
70 (70.0) 

 
9 (8.3) 
6 (5.7) 
2 (1.9) 

35 (33.3) 
40 (38.1) 

 
4 (3.8) 

17 (16.2)  
8 (7.6) 
 8 (7.6) 
4 (3.8) 

30 (28.6) 

117 (66.9) 
117 (68.8) 

 
20 (11.1) 
11 (6.3) 
2 (1.1) 

64 (36.2) 
82 (46.3) 

   
  12 (6.8) 

28 (15.8) 
23 (13.0) 

     15 (8.5) 
8 (4.5) 

63 (35.6) 

0.27 
0.95 

 
0.56 
1.0 

 
0.72 
0.22 

 
 

1.0 
0.23 
0.98 

 
0.28 

Table 3.20 Pregnancy-related factors, adverse pregnancy outcomes by disease prevention 

literacy status (DP HL) *One or more adverse maternal outcome (GDM, gestational 

hypertension, pre-eclampsia, Caesarean section). **One or more adverse neonatal 

outcome (prematurity, macrosomia, LGA, SGA, NICU admission).  Values are number 

(percentage) 

 

 Table 3.20 presents results of pregnancy factors and adverse outcomes in 

participants with limited and adequate health literacy as measured with 

the DP-HL index. I tested for statistical significance between frequencies in 

a number of variable who met the assumptions for Chi Square test but did 

not find any statistically significant differences between the group with 

limited and the group with adequate literacy in the disease prevention 

literacy index.  
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Health Promotion Index (HP-HL) 

Table 3.21 show results of pregnancy factors and adverse outcomes in 

participants with limited and adequate health literacy as measured with 

the HP-HL index.  

 All Limited 
health 
literacy  

Adequate 
health 
literacy 

 

P 
Value 

All 

Pregnancy related factors 

293 (100) 128 (41.3) 165 (53.2)  

   Pre-pregnancy folic acid Yes 
      Breast feed (first feed) 
 Adverse pregnancy outcomes 
   GDM 
   Gestational Hypertension 
   Pre-eclampsia 
   Caesarean delivery 
   Composite adverse maternal  
   outcomes*  
   Prematurity 
   Macrosomia 
   LGA 
   SGA 
   NICU admission   
   Composite adverse neonatal  
   outcomes** 

177 (63.7) 
186 (69.1) 

 
28 (9.7) 
17 (6.1) 
4 (1.4) 

100 (35.6) 
122 (43.4) 

 
16 (5.7) 

 45 (16.0) 
 31 (11.0) 
23 (8.2) 
12 (4.3) 

93 (33.1) 

75 (62.0) 
80 (69.0) 

 
13 (10.1) 

6 (4.9) 
3 (2.4) 

46 (37.4) 
54 (43.9) 

       
 3 (2.4) 

20 (16.3)   
    12 (9.8) 
    12 (9.8) 
      7 (5.7) 
    39 (31.7) 

  102 (65.0) 
  106 (69.3) 

 
15 (9.4) 
11 (7.0) 
 1  (0.6) 

54 (34.2) 
     68  (43) 
    
  13 (8.2) 

25 (15.8) 
19 (12.0) 

     11 (7.0) 
5 (3.2) 

54 (34.2) 

0.69 
1.0 

 
0.94 
0.63 

 
0.66 
0.98 

 
 

1.0 
0.68 
0.53 
0.46 
0.76 

Table 3.21 Pregnancy-related factors and adverse pregnancy outcomes by health 

promotion literacy status *One or more adverse maternal outcome (GDM, gestational 

hypertension, pre-eclampsia, Caesarean section). **One or more adverse neonatal 

outcome (prematurity, macrosomia, LGA, SGA, NICU admission).  Data are expressed as 

number and percentages in brackets 

 

I tested for statistical significance between frequencies in a number of 

variables who met the assumptions for Chi Square test but did not find any 

statistically significant differences between the group with limited and the 

group with adequate literacy in the health promotion literacy index (table 

3.21).  
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3.6 Health literacy measures as continuous variables, socio-demographic 

factors and pregnancy outcomes   

As both the NVS and HLS measures provide literacy scores as continuous 

variables, I did an additional analysis on health literacy expressed as 

continuous variables. The results of functional health literacy (NVS) and the 

GEN-HL index are presented.  

 

Functional health literacy as a continuous variable analysis   

 In table 3.22 results are presented as median and IQR and p values were 

calculated by conducting Kruskal-Wallis testing for between group 

differences in scores. 

Notable findings 

Functional health literacy scores increased as education attainment level 

increased and the differences reached statistical significance with a p value 

of 0.001. Employment status data revealed lower scores in those who were 

unemployed and students/on work experiences groups, although the 

number in the latter category was small at 5. Differences across the 

categories of employment reached statistical significance with a p value of 

0.001. Parental ethnic background categories had variable median scores 

with those with one or both parents from non-EU countries having lower 

scores compared to those with one or both parents born in Ireland. 

Differences were statistically significant between groups.  Those who were 

current smokers had lower functional health literacy compared to non-

smokers and this was statistically significant with a p value of 0.04. 

Participants with private health insurance had higher functional health 

literacy scores than those with public or no insurance and between group 

differences were statistically significant with a p value of 0.001. 
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 Demographic characteristics n Median  
(IQR) 

P value 
 

  
Education 

      

   Lower secondary or less 
   Upper secondary or post-secondary 
   Third level  
  Employment status  
    Full-time employment 
    Part-time employment 
    Self-employed 
    Unemployed 
    Full-time homemaker or carer 
    Student or on work experience 
  Parental ethnic background 
     Both parents born in Ireland 
     One parent born in Ireland  
     Both parents born in another EU 
     member state 
     Both parents born outside of EU 
 Exercise 
   A few times a week or more 
   A few times a month or less 
   Not able to exercise 
Smoking 
   Never smoked 
   Former smoker 
   Current smoker 
BMI  
  Normal 
  Overweight 
  Obese 
Health Insurance 
   Private 
   Public  
   None 
Self-rated health status 
  Very good 
  Good 
  Fair or Poor  
 Social status (self-rated) 
   High 
   Middle 
   Low 
Income (monthly) 
   Level 1 < €1,350 
   Level 2 ≥ €1,350 to < €3,600 
   Level 3  €3,600 to <  €5,250 
   Level 4 >=  €5,250 

8 
58 

227 
 

192 
36 
13 
17 
31 
5 
 

220 
19 
37 
20 

 
 

145 
122 
24 

 
183 
101 
12 

 
147 
81 
47 

  
170 
61 
65 

 
128 
148 
17 

 
49 

174 
67 

 
29 

113 
93 
55 

 2.5  (2.-4.5) 
       4     (3-5) 
       5     (4-6) 

 
       5      (4-6) 
      4.5   (3-6) 
       5      (5-6) 
       3      (2-4) 
       5      (3.5-5) 
       3      (2-3) 

 
      5       (4-6) 
      5       (3.5-5.5)  
      4       (3-5) 
      3       (2.5-4) 

 
 

       5     (3-6) 
       5     (4-6) 
       5    (4-6) 

  
      5     (4-6) 
      5     (4-6) 
      3     (2-4.5) 

 
      5     (4-6) 
      5     (3-6) 
      5     (4-6) 

 
5 (4-6) 
4 (3-5) 
4 (3-6) 

 
5 (3-6) 

5 (3-5.5) 
5 (4-6) 

  
5 (4-5) 
5 (4-6) 
4 (3-5) 

 
3 (2-4) 
5 (3-5) 
5 (4-6) 
5 (4-6) 

0.001  
 
 
 

0.001  
 
  
  
 
 
 

0.001 
 
 
 
 
 

0.1 
 
 
 

0.04 
 
 
 

0.9 
 
 
 

0.001 
 
 
 

0.38 
 
 
 

0.02 
 
 
 

0.001 

Table 3.22 Functional health literacy scores by socio-demographic factor categories 

                   Values are median and IQR in brackets 
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Self-perceived social status data shows that those who rate themselves as 

low on the scale have lower functional health literacy and between group 

differences reached statistical significance. Finally functional health literacy 

scores were lower in those on the lowest income level and between group 

differences were statistically significant with a p value of 0.001.   

 

Pregnancy-related factors and adverse outcomes 

The NVS data is presented as median and a p value is calculated from the 

Mann-Whitney U test (table 3.23). From this table participants who were 

taking folic acid prior to pregnancy had statistically significant higher NVS 

scores compared to those who did not take folic acid.  

 

 Yes/Present 
 

No/Absent 
 

P Value 

 Pregnancy related factors      

   Pre-pregnancy folic acid 
   Breast feed (first feed) 
 Adverse pregnancy outcomes 
   GDM 
   Gestational Hypertension 
   Pre-eclampsia 
   Caesarean delivery 
  Composite adverse maternal  
  outcomes*  
   Prematurity 
   Macrosomia 
   LGA 
   SGA 
   NICU admission   
   Composite adverse neonatal 
   outcomes** 

5 (4-6) 
5 (4-6) 

 
4   (3-6) 
4   (3-5) 
3   (3-4) 
5   (4-6) 
5 (3-6) 

       
 4   (3.5-5) 

4.5 (4-5) 
      4    (3-5) 
      5    (4-5.5) 
      5    (4-6)  
      5    (3.75-5) 

4    (3-5) 
      4    (3-5 

 
5 (4-6) 
5 (4-6) 
5 (4-6) 
5 (4-6) 
5 (4-6) 

 
5 (4-6) 
5 (4-6) 
5 (4-6) 
5 (3-6) 
5 (4-6) 
5 (4-6) 

   0.02 
0.001 

 
0.09 
0.38 
0.10 
0.53 
0.21 

 
0.27 
0.38 
0.05 
0.76 
0.65 
0.14 

Table 3.23 Functional health literacy scores by pregnancy-related factors and adverse 

                   outcomes status * One or more adverse maternal outcome (GDM, gestational 

hypertension, pre-eclampsia, Caesarean section). **One or more adverse neonatal 

outcome (prematurity, macrosomia, LGA, SGA, NICU admission). Values are median and 

IQR in brackets 

 

Similarly the NVS score was statistically higher in those who breast fed 

compared with those who did not breast feed. Median MVS scores were 
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lower in those with GDM, gestational hypertension, pre-eclampsia, 

caesarean delivery, macrosomia and LGA, compared with those who did 

not have these complications. These differences did not reach statistical 

significance. 
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GEN Health Literacy Index expressed as a continuous variable analysis 

 

Demographic characteristics N Mean   
(SD) 

P value 
 

  
Education 

      

   Lower secondary or less 
   Upper secondary or post-secondary 
   Third level  
  Employment status  
    Full-time employment 
    Part-time employment 
    Self-employed 
    Unemployed 
    Full-time homemaker or carer 
    Student or on work experience 
  Ethnicity No.  
     Both parents born in Ireland 
     One parent born in Ireland  
     Both parents born in another EU 
     member state 
     Both parents born outside of EU 
 Exercise 
   A few times a week or more 
   A few times a month or less 
   Not able to exercise 
Smoking 
   Never smoked 
   Former smoker 
   Current smoker 
BMI  
  Normal 
  Overweight 
  Obese 
Health Insurance 
   Private 
   Public  
   None 
Self-rated health status 
  Very good 
  Good 
  Fair or Poor  
 Social status (self-rated) 
   High 
   Middle 
   Low 
Income (monthly) 
   Level 1 < €1,350 
   Level 2 €1,350 to less than €3,600 
   Level 3  €3,600 to less than €5,250 
   Level 4 >=  €5,250 

7 
57 

225 
 

191 
34 
12 
17 
31 
5 
 

218 
19 
36 

 
19 

 
144 
119 
24 

 
181 
99 
12 

 
145 
80 
46 

  
169 
60 
63 

 
127 
147 
15 

 
49 

173 
67 

 
29 

112 
93 
55 

34.4 (4.0)  
35.7 (6.0) 
34.9 (5.8) 

 
34.6 (5.8) 
36.0 (6.7) 
36.5 (4.8) 
38.0 (5.9)) 
33.9 (5.5) 
27.2 (3.3) 

 
34.5 (5.7) 
35,3 (4,4) 
37.3 (6.6) 

 
36.8 (5.8) 

 
35.4 (5.7) 
34.4 (6.1) 
35.6 (5.1) 

 
35.2 (5.7) 
35.3 (6.1) 
31.4 (5.1) 

 
35.4 (5.7) 
34.4 (6.0) 
34.8 (5.6) 

 
35.0 (5.2) 
35.2 (6.5) 
35.0 (5.8) 

 
36.0 (6.0) 
34.4 (5.6) 
33.5 (5.5) 

 
36.1 (5.8) 
35.3 (5.4) 
33.7 (6.6) 

 
34.2 (6.5) 
34.9 (5.9) 
34.4 (5.6) 
36.8 (5.7) 

0.6 
 
 
 

0.11 
 
 
 
 
 
 

0.03 
 
 
 
 
 

 0.34 
 
 
 

0.08 
 
 
 

0.49 
 
 
 

0.96 
 
  
 

0.04 
 
 
 

0.06 
 
 
 

0.1 
 

Table 3.24 General health literacy scores by socio-demographic factor categories   

                    Values are mean and SD in brackets 
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In table 3.25 results are presented as mean and SD and p values were 

calculated by conducting a one-way between-groups analysis of variance 

testing for between group differences in scores.  

Notable findings 

Differences in health literacy reached statistical significance in parental 

ethnic background and self-rated health status categories. In the ethnic 

categories those who had one or both parents born outside of the EU had 

higher health literacy compared to those with one or both parents born in 

Ireland. The differences across categories were statistically significant with 

a p value of 0.03.  

 Those who rated their health as very good had higher health literacy 

compared to those who rated their health as good, with health literacy 

lowest in those who rated their health as fair/poor. Differences between 

groups were statistically significant with a p value of 0.04.  

  

 

Pregnancy-related factors and adverse outcomes 

The GEN-HL index data is presented in table 3.24. Independent t-test was 

used to test for statistically significant differences between the groups.  

The results show no statistically significant differences in health literacy 

scores between the groups across the pregnancy-related factors and 

outcomes.  
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 Yes/Present 
 

No/Absent 
 

P Value 

 Pregnancy related factors      

   Pre-pregnancy folic acid 
   Breast feed (first feed) 
 Adverse pregnancy outcomes 
   GDM 
   Gestational Hypertension 
   Pre-eclampsia 
   Caesarean delivery 
   Composite adverse maternal  
   outcomes*  
   Prematurity 
   Macrosomia 
   LGA 
   SGA 
   NICU admission   
   Composite adverse neonatal 
   outcomes** 

35.2 (5.7) 
35.2 (6.1) 

 
35.4 (5.8) 

     35.1 (4.6) 
     33.6 (6.0) 

35.2 (5.3)     
35.6 (5.5) 

 
37.4 (4.2) 
35.1(6.0)   

     36.8 (6.0) 
34.3 (5.2) 
33.5 (4.5) 
35.4 (5.5) 

34.6 (5.9) 
34.8 (5.0) 

 
34.9 (5.6) 
35.0 (5.8) 
35.0 (5.8) 
34.9 (6.0) 
34.7 (5.9) 

 
34.9 (5.8) 
35.0 (5.7) 
34.8 (5.7) 
35.1 (5.8) 
35.1 (3.2) 
34.9 (5.9) 

0.45 
0.53 

 
0.67 
0.94 
0.67 
0.69 
0.19 

 
0.09 
0.98 
0.07 
0.52 
0.34 
0.46 

Table 3.25 General health literacy scores by pregnancy-related factors and adverse 

outcomes status  *One or more adverse maternal outcome (GDM, gestational 

hypertension, pre-eclampsia, Caesarean section). **One or more adverse neonatal 

outcome (prematurity, macrosomia, LGA, SGA, NICU admission). Values are mean and 

standard deviation in brackets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Results 

149   

3.7 Perceived Health Literacy and measured Health Literacy 

 

Functional health literacy and perceived health literacy 

Table 3.26 depicts the numbers and percentages of participants, when 

asked to rate their own health literacy, who rated this as low, adequate, 

above average and high. The data is presented for all participants and in 

the subgroups of those with limited and adequate functional health 

literacy. 

 

 Perceived Health Literacy  and Functional Health Literacy (NVS (U.K.))   

Perceived Health Literacy All Limited FHL 
 

Adequate FHL 

 Low 
Adequate 
Above average 
High 

 6 (2.0) 
169 (57.7) 
 73 (24.9) 
 45 (15.4) 

2 (2.8) 
50 (69.4) 
11 (15.3) 
9 (12.5) 

4 (1.8) 
   119 (53.8) 

73 (33.0) 
36 (16.3) 

Total 293 (100) 72 (100) 221 (100) 

Table 3.26 Perceived Health Literacy by Functional Health Literacy status  

                    Data represents numbers and percentages in brackets  

 

Only 6 participants (2%) rated their health literacy as low, which contrasts 

with the findings of limited functional health literacy in 72 participants 

(24.6%). The majority of those with limited functional health literacy, 

97.2%, did not perceive this to be the case and stated that their literacy 

skills were adequate (69.4%), above average (15.3%) or high (12.5%).  
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Perceived Health Literacy  and HLS General Index   

Perceived Health Literacy All Limited GEN HL Adequate GEN 
HL 

 Low 
Adequate 
Above average 
High 

  6 (2.1) 
  166 (57.4) 

72 (24.9) 
     45 (15.6) 

3 (2.6) 
78 (69.0) 
24 (21.2) 

8 (7.1) 

3 (1.7) 
88 (50.0) 
48 (27.3) 
37 (21.0) 

Total 289 (100) 113 (100) 176 (100) 

 Table 3.27 Perceived Health Literacy by general health literacy status  

                     Data represents numbers and percentages in brackets  

 

Table 3.27 depicts the results of perceived health literacy and measured 

health literacy using the HLS, GEN-HL index. Data is presented for all 

participants and in the subgroups of those with limited and adequate 

health literacy. Only 6 participants (2.1%) perceived their health literacy as 

low, which contrasts with the finding of limited health literacy (GEN-HL 

index) found in 113 of 289 participants (39.1%). The majority of those with 

limited health literacy (97.4%) did not perceive this to be the case and 

stated that their literacy skills were adequate (69%), above average (21. 

2%) or high (7.1%).   
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Section 4: Discussion  

  

4.1 Main findings 

Prevalence of limited health literacy 

In my study I found limited functional health literacy in 25.3% of pregnant 

women, with 2.7% having a high likelihood and 22.6% a possibility of 

limited literacy, as measured by the NVS (U.K.). These pregnant women 

scored 3 or less, out of a total score of 6 in the NVS, indicating that they 

answered 50% or more of the questions incorrectly. Results indicate that 1 

in 4 pregnant women in my study had limited reading, comprehension and 

numeracy skills.  

The results of the EU HLS-Q show that the presence of limited health 

literacy was high at 38%, indicating that in excess of 1 in 3 participants 

scored in the inadequate or problematic categories in the general index 

(GEN-HL). This means that 38% of my sample of pregnant women, who 

were at risk of GDM, had limited general health literacy. The Gen-HL index 

(calculated from all 47 items in the scale), measures health literacy in the 

key competencies of accessing, understanding, appraising and applying 

information in the domains of health care, disease prevention and health 

promotion. Results from the 3 sub-indices namely health care (HC-HL), 

disease prevention (DP-HL) and health promotion (HP-HL) showed that the 

highest percentage of sufficient or excellent health literacy was in the HC-

HL index and the lowest percentage was in the HP-HL index, at 75.5% and 

56.31% respectively. The DP-HL index was in between the 2 other sub-

indices, with 62.93% having sufficient or excellent literacy in this index.   

HC-HL index 

In general tasks that involve following medical instructions or finding 

where to get health information were rated as easier to do than tasks 

where judgement on quality and source of health information was 
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required. For example only 1% rated following instructions from their 

doctor or pharmacist as difficult but 54.7% rated as difficult or very difficult 

the task of judging when they may need to get a second opinion from 

another doctor. Judging how reliable “information about illness in the 

media is” was rated as difficult or very difficult by two thirds of participants 

(66.8%) and 37.8% rated judging the advantages and disadvantages of 

different treatment options as difficult or very difficult. One in 5 found it 

difficult or very difficult to read the leaflets that come with their medicine. 

DP-HL index 

Very few pregnant women rated how to find information on how to 

manage unhealthy behaviour as fairly or very difficult (2.7%); however 

28.2% rated how to find information on how to manage mental health 

problems as fairly or very difficult. Forty two point three percent of 

participants found it difficult or very difficult to judge which vaccinations 

they may need. Similar to the question on judging ‘how reliable 

information about illness in the media is’ in the HC-HL index, a high 

percentage, namely 58.5% of participants found it difficult or very difficult 

to judge how reliable information in the media is on health risks. Judging 

when they may need to go to the doctor for a check-up or which health 

screens they might need  was rated as difficult by approximately 1 in 5 

participants. 

HP-HL index 

More than half of the participants (58.8%) rated as fairly or very difficult to 

‘find information on how their neighbourhood could be more health 

friendly’. Sixty five percent found it difficult to ‘find out about political 

changes that may affect health’ and 1 in 3 had difficulty understanding 

information on food packaging.  

In summary a significant proportion of pregnant women in my study 

limited functional health literacy and limited general health literacy. This is 

reflected in the findings of items whereby participants had difficulty with 
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health-related tasks, in particular, those which required or multiple steps in 

reasoning, such as finding, interpreting and making judgements on health-

related information relevant to their health. This likely reflects a lack of 

education, training and/or practice in developing these types of skills in 

different domains of health, such as health-care, disease prevention and 

health promotion. It is also likely that these inadequate skills spill over into 

other domains such as navigation of the health services, ability to engage 

in conversations on health topics and the motivation to self-help, and seek 

out choices to maintain and improve health. These findings, in a sample of 

women at risk of GDM, are of relevance as education and self-management 

are core steps in the management of GDM. Those with limited health 

literacy are likely to require additional and/or more intensive support to 

achieve successful management of GDM, which has been shown to reduce 

the occurrence of adverse pregnancy outcomes (122, 127).   

 

Limited health literacy and socio-demographic factors 

Both measures of health literacy, the NVS U.K. and the EU HLS-Q, were 

significantly associated with a number of socio-demographic factors.  I 

found a significant association between functional health literacy and the 

following socio-demographic factors: 

 Education attainment 

 Employment status 

 Income level 

 Parental ethnic background 

 Smoking status 

 Health insurance status 

 Self-rated social status 

Functional health literacy was higher in those with higher educational 

attainment, earning a higher income and those who had a higher self-rated 

social status. By contrast functional health literacy was lower in those who 

were current smokers, whose parents were from non-EU countries and 
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who were unemployed or in part-time employment.  Participants with 

private health insurance were more likely to have adequate functional 

health literacy. Associations were stronger for income, education, 

employment status, parental ethnic background, health insurance status 

with p values of 0.001. P values were not as significant for smoking status 

(p=0.04) and social status (p=0.02).  

General health literacy was significantly associated with the following 

socio-demographic factors:   

 Self-rated health status 

 Parental ethnic background 

Participants who had one or both parents born outside of Ireland had 

higher mean scores than those who had one or both parents born in 

Ireland. This finding is in contrast to the functional health literacy results, 

which found lower NVS scores in those whose parents were born outside 

of Ireland. Self-rated health was significantly associated with general health 

literacy, whereby those who rated their health as very good or good had 

higher general health literacy scores compared with those who rated their 

health as fair or poor, with a p value of 0.04.  

  

Predictors of Health Literacy 

My analysis found that 20.3% of the variance in functional health literacy 

was explained by income, education, social status, parental ethnic 

background and self-rated health. Household income, education and 

parental ethnic background significantly predicted functional health 

literacy. Household income and education positively predicted functional 

health literacy and parental ethnic background negatively predicted 

functional health literacy. These five factors only predicted 5.4% of the 

variance in general health literacy; of these social status and parental 

ethnic background were significant, and both positively predicted general 

health literacy. 



Discussion 

155   

 

Adverse pregnancy outcomes 

There were 30 cases of GDM (10.3%) and 17 cases of gestational 

hypertension (6%) in my sample. Rates of polyhydramnios and pre-

eclampsia were low, at 0.7% and 1.4% respectively. The Caesarean section 

rate was 35.4%.  The most frequent adverse neonatal outcomes were 

macrosomia and LGA, at 16.1% and 10.9% respectively. Eight point one 

percent of neonates were SGA and 5.2% were born prematurely. Other 

adverse outcomes were rare and, in some cases, there were no neonates 

with the adverse outcome (neonatal hypoglycaemia, shoulder dystocia) in 

my study sample.  Admission to NICU occurred in 4.2% of neonates.  

 

Pregnancy-related factors, adverse pregnancy outcomes and health literacy 

There was a significant positive association between taking pre-pregnancy 

folic acid and functional health literacy. Following adjustment for income, 

education and parental ethnic background this association was no longer 

significant. This result can be interpreted as indicating that functional 

health literacy is associated with pre-pregnancy folic acid but that 

confounders are also associated with pre-pregnancy folic acid. It may also 

be the case that confounders are more strongly associated with pre-

pregnancy folic acid than functional health literacy. Alternatively it may be 

that functional health literacy is only weakly associated with pre-pregnancy 

folic acid and confounders such as income are driving this association. 

There is a need for studies in larger samples to clarify the relationship 

between functional health literacy and confounders with pre-pregnancy 

folic acid.   

Breast feeding was initiated by more women in the adequate functional 

health literacy subgroup (72.5%) compared with the limited functional 

health literacy subgroup (60.6%) but this difference did not reach statistical 
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significance (p=0.09). Regression analysis testing for confounders did not 

change this finding as the odds ratio did not reach statistical significance.  

GDM was diagnosed in 16.7% of those with limited functional health 

literacy compared with in only 6.2% of those with adequate functional 

health literacy. The difference did not reach statistical significance 

(p=0.06), which may reflect that there is no difference or that the sample 

size was insufficient to detect a statistically significant difference, if 

present. Regression analysis did not reveal a significant association 

following adjustment for confounders, which can be interpreted as the 

result from the raw data as unchanged. There were no significant 

association between functional health literacy and gestational 

hypertension, pre-eclampsia, Caesarean section delivery and a composite 

of adverse maternal outcomes. After adjustment for confounders (income, 

education and parental ethnic background) there was a significantly lower 

odds ratio for pre-eclampsia only. As the number of cases of pre-eclampsia 

was small (n=4) it is not possible to interpret this finding.  

Adverse neonatal outcomes were not significantly associated with 

functional health literacy and these findings did not change after 

adjustment for confounders. A similar analysis of general health literacy 

with pregnancy-related factors and adverse pregnancy outcomes did not 

reveal any significant associations.  
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4.2 Study sample socio-demographic characteristics  

 Age, Ethnic background, marital status 

In our sample the mean age was 33.9 years, which is older than the 

national average of mothers registered at maternity services, of 32.7 years 

(2016, first quarter) as reported by the Central Statistics Office (CSO) on 

births in the Republic of Ireland (154). A total of 16,480 births were 

registered in the first quarter of 2016, of which 78.2% were to mothers of 

Irish nationality and 6.5% were to mothers whose nationality was non-EU. 

Our sample of pregnant women had a similar ethnic composition, with 

74.3% of participants stating that both of their parents were Irish and 6.8% 

stating that both of their parents were born outside of the EU. However 

those participants whose parents were born outside of the EU may 

themselves have been born in Ireland and/or were educated in Ireland and 

so a smaller percentage than the national average were likely to have been 

born outside of Ireland and the EU. The first quarter results, 2016, from the 

CSO report that 36.6% of all births in Ireland were to mothers who were 

single (not married/not in a civil partnership) (154). In my study this was 

lower at 26.3%, with almost three quarters (73.6%) stating they were 

married.  

Educational status 

The Central Statistics Office’s latest report on education status in Ireland 

(2013) reported that 55.3% of women between 25 and 34 years had 

achieved a third level qualification (155). In my sample this was higher, at 

76.5%, indicating that the education attainment was higher in this group 

than in the national average.    

Employment 

The HSE Crisis Pregnancy Programme and the Equality Authority of Ireland 

commissioned a report on pregnancy and employment in Ireland and this 

was published in 2011 (156). The review reports a trend of increasing rates 
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of employment of women over the 10 year period from 1997 to 2009.  In 

2009, the final year included in the report, three quarters of all women in 

childbearing age (22 to 44 years) and 60% of mothers of pre-school 

children were in employment in Ireland. A more recent report by the Irish 

Business and Employers’ Confederation (IBEC) on women working in 

Ireland  reports a similar percentage of mothers with children under 5 

years in employment (55.6%) and 85.6% of women with no children in 

employment (157). The percentage of the pregnant women in my study 

who were in employment was high at 82.2%. Thirty four point four percent 

were expecting their first child. Overall it is likely that more of the pregnant 

women in my study were in employment compared to the national average 

of women of childbearing age in Ireland. 

Smoking 

The Growing up in Ireland, maternal health behaviours and child growth in 

infancy reported that 17.6% of the 11,134 mothers who participated in the 

study smoked at some stage during their pregnancy and 12.6% smoked 

during all three trimesters of pregnancy (158). This refers to pregnancies 

between December 2007 and May 2008. There is a trend of reduction in 

smoking during pregnancy; for example the report compares the rate in 

2007/2008 to that of a previous report where the rate of smoking in 

pregnancy was 28.1%. In my sample only 4.1% were smokers, which may 

be either lower than the national average and/or reflects the continuing 

trend of lower numbers of women smoking during pregnancy. 

Exercise 

The HSE in collaboration with the Institute of Obstetricians and 

Gynaecologists (Royal College of Physicians of Ireland) published a clinical 

practice guideline in 2011 (updated 2013) on obesity and pregnancy (159). 

This report concurs with the report from the American College of 

Obstetrics and Gynaecology, which recommends regular exercise, both 

aerobic and strength-conditioning exercises throughout pregnancy for 
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women with uncomplicated pregnancies (160). There is little data available 

on levels of exercise during pregnancy. In my study only 35.7% exercised 

daily or a few times a week, which leaves 64.3% who did not meet the 

above recommendations.   

 

BMI 

Data from the ATLANTIC DIP study, which is a prospective observational 

study, across 5 obstetrical service centres in the West of Ireland, including 

University Hospital Galway, reported booking BMI in 3,929 pregnant 

women as normal, overweight and obese in 42%, 37% and 21% 

respectively in a cohort of pregnant women with normoglycaemia (132). A 

study conducted in 2008-2009 in a Dublin hospital found rates of normal 

BMI, overweight and obesity in 1,200 pregnant women in attendance at 

51.75%, 27.4% and 18.1% (161). In my study the rates of normal BMI, 

overweight and obesity were 53.8%, 29.2% and 17% respectively; these 

rates are similar to the data from the Dublin hospital study.   

Income 

Overall incomes were higher in my study sample compared with incomes in 

the 1005 participants from Ireland in the EU HLS, data collected in 2011. 

For example, 46% of my sample had a monthly net income of €3,600 or 

higher compared with only 13.6% in the Irish sample from the EU HLS. The 

CSO reports that the ‘at risk poverty threshold’ in 2014 was a disposable 

income of €10,786 and that 16.3% of the population were at risk (162). In 

my sample 11% had a monthly disposable (net) income of €1,350 or less, 

indicating that the ‘at risk of poverty’ was less than 11%. 

Self-rated social status 

The population European HLS included 1005 participants from Ireland, with 

mean age 45 years, ranging from 15 to 91 years (21). In the Irish sample 

13.9% perceived their social status as high or very high. In my study, the 
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mean age was 33.9 years and ranged from 19 to 49 years; 17.2% perceived 

their social status as high or very high. The is higher than the population 

data from the HLS and, conversely, while the HLS data reported that 15.3% 

perceived their social status as low or very low, only 3.8% of my sample 

rated their social status at this level.  

Perceived health 

The latest report on health trends in Ireland was published in 2015 and this 

reports, in 2013, that 89.8% of women between 25 and 44 years perceive 

their health as good or very good (163). In my study the percentage of 

participants who rated their health as good or very good was even higher 

at 94.2%. Ireland has the highest percentage of its population (aged 16 

years and older) who rate their health as good or very good in the EU.  

In summary comparison of the pregnant women in my study with pregnant 

women attending maternity services in Ireland reveal that my sample were 

older (mean age 33.9 versus 32.7 years nationally), a higher percentage 

were in a long-term relationship (73.6% versus 63.4% nationally), more had 

achieved a higher education level (76.5% versus 55.3% nationally in a 

similar age group) and more were in employment compared to the 

national employment rate of women of child bearing age. Monthly 

household incomes were higher and fewer were at risk of poverty than the 

national average. Self-perceived social status, a measure of socio-economic 

status, was higher in my sample with more rating their social status as high 

and less rating their social status as low compared with the Irish population 

sample in the EU-HLS.   A very high percentage of my sample rated their 

health as good or very good (94.2%) which is higher than reported 

nationally. Only 4.1% were current smokers, which is low compared with 

available data on smoking in pregnancy nationally.  

Overall participants in my study were more educated, earned more, had a 

higher social status and were healthier than pregnant women in the region 

and at a national level.  It is likely that exclusion criteria for this study and 
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the screening criteria for risk of GDM contributed to the socio-economic 

profile of my sample. For example pregnant women who had difficulty 

understanding written and/or spoken English were excluded. This exclusion 

criterion means that pregnant women from overseas and who may have 

had lower educational attainment were likely to be excluded and women 

whose native tongue is English were more likely to be recruited. This also 

led to a higher percentage of participants, whose both parents were Irish, 

being recruited. The educational system in Ireland is such that a high 

percentage of girls complete secondary level, for example ninety two 

percent of girls who started secondary school in 2008 sat the leaving 

certificate examinations in 2013/2014. Ireland is ranked eighth in the 28 EU 

member states in second level education completion rate. Also, as noted, 

those participants whose parents were born outside of Ireland, may have 

themselves grown up in Ireland and this is also contributing to the high 

level of post-secondary and third level educational attainment.  Galway city 

and county has 2 maternity services; one in University Hospital Galway 

were I recruited my participants and which serves the city and surrounding 

area, and therefore a more urban population, and Portiuncula University 

Hospital which serves a more rural population. This may have also 

influenced the socio-demographic profile of my sample as living in or near 

a city which has a university and a third level institute of technology, likely 

contribute to a high uptake of third level education. Those who live in more 

rural and disadvantaged areas have lower rates of completion of second 

level education and attendance at third level institutions.  These factors 

likely contributed to the observed differences in my sample compared with 

the socio-economic profile of pregnant women in Ireland.  

Issus of biases  

Selection bias  

My population of interest is women at increased risk of GDM. The 

recruitment process was limited to those who (a) were referred for an 

OGTT and (b) those who turned up to the department for this test, over the 
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recruitment period. There is a possibility of selection bias here as it may be 

the case that not all women at risk of GDM are referred for an OGTT and 

secondly some of those referred may not attend for an OGTT. This may 

have a negative impact on the generalisability of my findings.  

Some studies on health literacy in pregnancy suggests that those with 

limited health literacy may be late at attending antenatal care, and have 

fewer antenatal visits during pregnancy (101-103). Uptake of other health 

screenings, such as breast cancer screening, was found to be significantly 

associated with health literacy, with uptake lower in those with low health 

literacy (164). This may also be the case in my study, which studied women 

referred for GDM screening, which could mean that, of those, who do not 

attend for GDM screening, a higher percentage may have limited literacy 

compared with those who do attend. On the other hand, it is also apparent 

that selection bias is less of a problem in my study design (a cohort study) 

where the outcomes of interest are not known at the time of data 

collection, than, for example, in a case control study.  

Information bias 

Information bias is another source of bias in clinical research studies. The 

data entered from data collection is only as good as the accuracy of which 

the data represents the true information on the participants. In my study 

my data was obtained from self-completion of a questionnaire on socio-

demographic details of participants or data sourced from electronic 

databases (clinical and laboratory). While completion of demographic 

details by participants is likely to more accurate that collection of such data 

from clinical files, there is still the possibility of inaccurate information 

collection. This can occur if participants misinterpret one or more items in 

the questionnaire during completion.  

As detailed in the methods section, the 2 health literacy measures were 

administered at the time of attendance for the OGTT. The measures were 

administered by the study author and a research assistant. Efforts were 

made to minimise risk of information bias by (a) prior both the author and 
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research assistant being blinded to the socio-demographic characteristics 

of participants, with the exception of those who were likely to be from 

ethnic minorities (which was unavoidable at time of interview) and (b) by 

standardisation of administration of health literacy measures. This included 

a discussion on the instructions from the health literacy measure authors 

(NVS (U.K.) and EU HLS-Q) and administration of both measures under 

similar conditions, by the researchers in advance of study data collection. 

The EU HLS-Q is a self-reporting measure of likely ease or difficulty in 

performing health-related tasks, many of which the participant may have 

experienced in real life. This can introduce recall bias and the participant 

can under-report or over-report either ease or difficulty in performing the 

health-related tasks in the questionnaire. Similarly participants can over-

estimate or under-estimate ease or difficulty in performing those tasks in 

the questionnaire which they have not experienced. This is termed self-

report bias and can lead to error in categorising participants in the wrong 

health literacy category of the EU HLS-Q.   

Retrieval of information from participants’ electronic records was 

conducted by an assistant researcher, who has many years of experience in 

accessing, navigating and retrieving clinical information from the maternal 

database and laboratory database for results of OGTT tests. This is 

expected to reduce the error in collecting of data from these sources, as a 

research assistant with little or no knowledge or experience of these 

databases would be at higher risk of retrieval bias/error. At the time of 

collection of clinical and laboratory data the research assistant was blinded 

as to the health literacy results of participants. Despite these precautions 

there is always a residual risk of missing data, inaccuracies in data recorded 

and retrieval bias.  

Confounding bias 

Confounding bias can be explained as a “distortion of the association 

between an exposure and an outcome that occurs when the study groups 

differ with regard to other factors that influence the outcome” (165).  This 
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means that an inaccuracy can be introduced in the estimated measure of 

association that occurs when the measured factor of interest is mixed up 

with some other factor(s) that are associated with the outcome. In health 

literacy there are a number of confounding factors such as age, education, 

income, employment and ethnicity. From research in health literacy, as 

summarised in the introduction section, these factors increase risk of both 

limited health literacy and adverse health outcomes i.e. they are 

confounders. This is supported by studies, which report unadjusted 

findings of significant associations between limited health literacy and 

health outcomes, but when adjusted for a number of confounders these 

associations are no longer significant. On the other hand, there are a 

number on health outcomes which have been shown to have significant 

associations with health literacy, even after adjustment for confounders. 

For example the authors of the updated systematic review on health 

literacy and health outcomes conclude that there is moderate strength of 

evidence (defined as having “moderate confidence that the evidence 

reflects the true effect”) that low health literacy is associated with higher 

rates of hospitalisations, emergency service utilisation, breast cancer 

screening uptake and influenza vaccination (164). These associations are 

reported following adjustment for confounders. In the case of other health 

outcomes the evidence is low or insufficient due to low number of studies, 

lack of adjustment for confounders, small number of participants and/or 

poor methodology. In pregnancy, adverse outcomes are associated with 

lower education, ethnic minorities, lower incomes, and unemployment and 

there is some evidence that it may be associated with limited health 

literacy. The number of studies on health literacy in pregnancy is small to 

date and the strength of evidence linking health literacy to adverse 

pregnancy outcomes is likely to be low/insufficient. My results confirm 

that, a number of these risk factors known to be associated with adverse 

pregnancy outcomes, are associated with low functional health literacy. 

These include ethnicity, education attainment, employment and income. 

Ethnicity, income and education also predicted functional health literacy. 
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These factors are confounders, as we know they are also associated with 

health outcomes.  From my results it is unclear if health literacy is 

independently associated with pregnancy-related factors or adverse 

pregnancy outcomes in women at risk of GDM: the results may reflect no 

associations where no association exists or there may be inadequate 

numbers of participants with adverse pregnancy outcomes to detect 

significant associations. Further studies in pregnant women at increased 

risk of adverse pregnancy outcomes, may confirm that health literacy is 

significantly associated with adverse outcomes; multivariate analysis of 

results will determine if associations found are independent of 

confounders.   
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4.3 Incidence of adverse pregnancy outcomes   

There were 30 cases of GDM (10.3%) and 17 cases of gestational 

hypertension (6%) in my sample. The ATLANTIC DIP collaborators 

conducted universal screening for GDM between 2006 and 2009, using the 

IADPSG criteria, which are the same diagnostic criteria used in my study  

(118). Universal screening of 5,500 pregnant women yielded a rate of GDM 

of 12.4%. The response rate in the ATLANTIC DIP study was 74.1%, with a 

completion rate of 44.1%. Those who did not complete the study had a 

lower BMI and were younger that those who did participate, which may 

explain, in part, the higher GDM rate found in the study, compared to my 

data. In addition the ATLANTIC DIP was a universal screening programme 

and it has been shown that selective screening programmes can omit 

between 5% and 20% of pregnant women who develop GDM, depending 

on the screening guideline applied (166). By comparison, the rate of GDM 

in my study is higher than reported in the National Maternity Hospital in 

2015 at 4.1%  and the annual report from University Hospital Galway in 

2014 at 6.4% (119, 120). It is not surprising that the incidence was higher in 

my sample, as participants in my study were, by definition, at increased risk 

of developing GDM.  

In the 2014 University Hospital Galway maternity annual clinical report 

shoulder dystocia was reported in 25 cases (0.9%), congenital 

abnormalities were diagnosed in 42 cases (1.4%) and macrosomia was 

reported in 16.3% of births.  Overall adverse neonatal outcomes occurred 

less frequently in my sample of pregnant women, with no cases of shoulder 

dystocia or neonatal hypoglycaemia, 1 case of congenital abnormality 

(0.3%) and a similar rate of macrosomia at 16.1%. In my study preterm 

delivery occurred in 5.2%, compared with 6.5% in the 2014 annual report 

from University Hospital Galway. Admission to the neonatal intensive care 

unit (NICU) was reported at 13.4% in the 2014 annual report; this was 

lower at 4.2% in my sample. The University Hospital Galway annual report 

2014 includes cases of multiple pregnancies (twins, triplets), which 
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occurred in 2.5% of cases; I did not include multiple pregnancies in my 

pregnancy outcomes analysis and this may explain, in part, the higher rate 

of NICU admissions in the hospital annual report. Caesarean section and 

assisted vaginal delivery rates in my study were similar to those reported 

nationally while antenatal complications, with the exception of GDM, 

occurred less frequently in my sample. To summarize, my participants were 

more educated, earned more, had a higher social status, had higher self-

rated health and had less adverse pregnancy outcomes (excluding GDM) 

than reported in pregnant women regionally and nationally.    
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4.4 Interpretation of Health Literacy findings   

Newest Vital Sign results   

There was a lower percentage of limited functional health literacy in my 

sample compared with the population sample from Ireland in the EU HLS; 

42.4% had limited functional health literacy (comprised of 19.9% with a 

high likelihood of, and 22.5% with a possibility of, limited functional 

literacy) compared with 25.3% (comprised of 2.7% having a high likelihood 

and 22.6% a possibility of limited functional health literacy) in my sample. 

The higher frequency of limited functional literacy may be partly explained 

by the older age group, lower education attainment and lower perceived 

social status and the inclusion of both male and female participants in the 

Irish population study. There are to date no other reported studies on 

functional health literacy in pregnant women in an Irish setting.  In the U.S. 

Bennett et al. reported that 16% of a sample of 202 pregnant African 

American women attending had low functional health literacy, as 

measured by the REALM. Moynihan reported that 56.4% of women who 

had delivered preterm infants (sample size was low with n=56) had 

inadequate functional health literacy, as measured using the REALM,  in a 

study in the U.S. state of Georgia (105). Ehrenthal measured functional 

health literacy, after delivery and prior to hospital discharge, in 249 women 

whose pregnancies were complicated by GDM, in a single centre in the U.S. 

(106).  Functional health literacy was measured using the REALM (short 

form) and they report limited literacy in 8.9% of the sample. The REALM is 

a word recognition test, which unlike the NVS does not test comprehension 

and numeracy literacy. One study which compared these 2 measures of 

functional health literacy found that 15% of patients who achieved 

adequate functional health literacy with the REALM, had a possibility of 

limited literacy according to their NVS score (167). Endres et al. measured 

functional health literacy, using the S-TOFHLA, in pregnant women with 

diabetes attending antenatal clinics (104). They reported that 22% (sample 

size 74) had low functional health literacy, using a cut-off of 30 or less. This 
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threshold varies from the threshold established by the authors of the S-

TOFHLA of 22 or less for low functional health literacy.   

Direct comparison of levels of functional health literacy in these studies 

and the findings of my studies are difficult to make, due to the different 

measures used and the differing percentages of limited functional literacy 

with these tools: Kiechle et al. compared 6 measures of functional literacy, 

which included the NVS, the S-TOPHLA and the REALM-R and found that 

the S-TOFHLA categorised the lowest percentage (7.5%) and the NVS the 

highest percentage (48%) as having limited functional health literacy (48).  

Also the sample sizes are small, less than 100 in some of the studies, and 

these prevalence data may not be confirmed in larger samples. 

EU HLS-Q results 

In the population EU HLS data from Ireland, 10.3% had inadequate and 

29.7% had problematic general health literacy; the authors described the 

combination of these 2 categories as limited health literacy, which means 

that 40% had limited health literacy (21). This is similar to the finding in our 

study, where 38% had limited health literacy. The data from Ireland 

reported 38.7% had sufficient health literacy, in my study this was higher; 

49% had sufficient health literacy. There was a higher percentage with 

excellent health literacy in the Irish sample in the EU-HLS (21.3%), 

compared with 13% in my study. However the percentage with adequate 

health literacy was similar in both groups; 63% in my sample and 60% in 

the population sample from Ireland.  

Similar to my findings, results from the population data from Ireland 

reports   that the highest percentage of sufficient or excellent health 

literacy was in HC-HL index and the lowest percentage was in HP-HL index, 

at 75.5% and 56.31% respectively. DP-HL index was positioned between 

the 2 other sub-indices, with 62.93% having sufficient or excellent literacy 

in this index.   
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Items of note 

HC-HL index 

In general tasks that involve following medical instructions or finding 

where to get health information were rated as easier to do than tasks 

where judgement on quality and source of health information was 

required. In my study 54.7% rated as difficult or very difficult the task of 

judging when they may need to get a second opinion from another doctor 

compared with 36% in the EU HLS data from Ireland. Judging how reliable 

“information about illness in the media is” was rated as difficult or very 

difficult by two thirds of participants (66.8%) in my sample, while the EU 

HLS data from Ireland reports that 43.7% rated this task as difficult or very 

difficult. In my sample 37.8% of participants rated judging the advantages 

and disadvantages of different treatment options as difficult or very 

difficult, which is similar to the population data from Ireland, where 36% 

rated this task as difficult or very difficult. Similar percentage of the Irish 

population sample in the EU HLS and in my sample found it difficult to 

understand the leaflets that come with medications, namely approximately 

1 in 5. Lack of ability to understand medication leaflets can lead to 

misinterpreting instructions, which has been shown to be linked to low 

functional health literacy (59). The significance of 20% of this patient 

population having difficulty in understanding medication leaflets is 

augmented by the fact that pregnant mothers follow instructions on 

medications, not only for themselves and their unborn babies, but 

frequently for other dependents/children in the family. This result must 

also be viewed in the light of current EU legislation which requires the 

pharmaceutical industry to design information leaflets in consultation with 

target patient groups (168). If 20% of the population have difficulty 

understanding leaflets with medications then it is likely that this is not 

taking place universally or that the process does not adapt medication 

leaflets in response to concerns from those with limited literacy.   
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DP-HL index 

Very few pregnant women rated how to find information on how to 

manage unhealthy behaviour as fairly or very difficult (2.7%); however 

28.2% rated how to find information on how to manage mental health 

problems as fairly or very difficult. In the EU survey 31.2% of the Irish 

sample rated this as fairly or very difficult. This may reflect the fact that 

efforts to promote mental health and increase awareness of mental health 

issues have gained momentum in recent years only, compared with public 

health campaigns promoting other areas of public health. Key policies and 

publications in recent years in this field are the Mental Health Action Plan 

for Europe (2005) and the Irish policy documents ‘A vision for Change, 

2006’ and ‘Reach Out, 2005’ (169).   

Forty two percent of pregnant women found it difficult to decide whether 

they should have the flu vaccine. The HSE website explains the flu vaccine 

recommendation for pregnant women, including risks and benefits (170). 

There is also an annual campaign to promote information and uptake on 

the seasonal flu vaccine for at risk groups, which includes pregnant women. 

In spite of these measures 2 in every 5 pregnant women in my study found 

it difficult or very difficult to decide if they should have the flu vaccine.  To 

address this difficulty public health groups will need to explore the values 

and beliefs of pregnant women, health knowledge, cultural and social 

conditions, which are contributing to this difficulty. It is likely that provision 

of information alone, will not address this difficulty.   

Similar to the question on judging ‘how reliable information about illness in 

the media is’ in the HC-HL index, a high percentage, namely 58.5% of 

participants found it difficult or very difficult to judge how reliable 

information in the media is on health risks. In the EU HLS, data from Ireland 

36.5% of participants rated this as fairly or very difficult.   

These results demonstrate that 1 in 2 pregnant women are not sure if 

sources of information in the media on health and health-related matters 
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are reliable. This could be due to poor skills in recognising the nature of the 

information posted in the media; for example this could be a patient story 

and his/her experience, an opinion, a report on medical research, an 

advertisement or a reader’s response to a previous piece of writing. A 

reader can also have difficulty in recognising the source of the information 

in the media; for example is the report given by someone who has read or 

experienced the content of the piece of writing and has the skills to 

accurately report the findings? Is there any possibility of bias in the 

reporting e.g. reporter has an affiliation with a party who stands to benefit 

from a particular interpretation of the facts? A poor ability to understand 

and make decisions on the evidence being presented could also lead to 

difficulty deciding if information in the media is reliable. Finally poor ability 

to decide if the evidence presented is sufficient to reach the conclusions 

given may lead to difficulty in judging how reliable information is in the 

media. If there is poor ability in one or more of these processes then this 

can account for difficulty in judging the reliability of information in the 

media.  

 

HP-HL index 

More than half of the participants (58.8%) rated as fairly or very difficult to 

‘find information on how their neighbourhood could be more health 

friendly’. This is higher that the Irish population sample in the EU HLS, 

where 37.2% found it fairly or very difficult (21).  In my study 65% found it 

fairly or very difficult to ‘find out about political changes that may affect 

health’, compared with 43.6% in the Irish population study. The proportion 

of participants who indicated that both parents were born in Ireland was 

lower in my study, at 74.3%, compared with 91.7% in the Irish population 

sample of the EU HLS, which may, in part, contribute to the difference 

between the 2 groups on this item. Difficulty understanding information on 

food packaging was an issue for 1 in 3 participants, similar to the finding in 

the Irish population study. This is despite an EU directive on the provision 
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of food information to consumers which states “food labels should be clear 

and understandable in order to assist consumers who want to make better-

informed food and dietary choices” (171).  
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4.5 Health Literacy and socio-demographic factors 

 

Functional Health Literacy 

Those with a third level education had a higher median NVS score 

compared with those who left formal education at lower secondary or 

primary level. This is not surprising as there are numerous population 

studies which report an association between health literacy and education 

attainment. For example in the U.K. von Wagner et al., measured 

functional health literacy using the TOFHLA and found the risk of having 

limited health literacy was associated with low educational  attainment 

(56). This association was also found by Adams et al., in an Australian 

population sample (n=2,824), where the authors measured functional 

health literacy using the NVS (54). The European HLS found a significant 

association between NVS score and education attainment (21).   

My results found that functional health literacy was significantly lower in 

the unemployed and student/on work experience groups, and highest in 

those who were in full-time employment or self-employed. Similarly 

pregnant women on the lower income levels had lower functional health 

literacy compared to those on the higher income levels. These findings are 

in agreement with findings in population studies on functional health 

literacy, such as the Adams study in Australia, which employed the NVS and 

the von Wagner study in the U.K. which used the TOFHLA to measure 

functional health literacy (54, 56). 

Participants whose parental ethnic background was non-Irish had lower 

functional health literacy compared to the women who had one or both 

parents who were Irish. The differences across groups were statistically 

significant.  Functional health literacy in the Australian population study, as 

measured by the NVS, found lower functional health literacy in adults who 

were born outside of Australia, New Zealand, England and Ireland, 
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reflecting the increased risk of limited functional literacy in adults from 

other ethnic backgrounds (54). In the U.K. Rowlands et al. reported lower 

text literacy and numeracy literacy, in the healthcare setting, in those for 

whom English was not the first language (55).  

My results found significantly lower NVS scores in current smokers 

compared with former smokers and non-smokers. The population study in 

the U.K by von Wagner et al. and a community based study of health 

insurance enrolees in the U.S. explored smoking status and functional 

health literacy: the authors measured functional health literacy using a 

modified TOFHLA and the STOFHLA respectively (56, 68). Findings from 

these 2 studies are conflicting. The U.K. study reported a “higher health 

literacy was associated with a small increased likelihood of not smoking” 

while the U.S. study found no difference in smoking status in those with 

adequate, marginal and inadequate health literacy.   

My results found higher NVS scores in those with private health insurance 

and lower scores in those with public only or no health insurance. A U.S. 

study reported a significant association between parental low health 

literacy and children more likely to be without health insurance (5). Morris 

et al. conducted a study in 1,002 patients with a diagnosis of diabetes in 

primary care in the U.S. and found a significant associations between 

functional health literacy, as measured by the STOFHLA, and health 

insurance status (73). 

The EU HLS-data from Ireland reported that the NVS score was significantly 

correlated with self-reported social status, reporting lower functional 

health literacy in those who rated their social status as low or very low 

(21). This is in agreement with my results which found statistically 

significant differences between the subgroups of low, middle or high self-

rated social status. 

I found no difference in NVS scores between pregnant women who 

exercised frequently, infrequently or not at all. In their study von Wagner 
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et al. measured functional health literacy using a modified TOFHLA and did 

not find health literacy to be associated with “having exercised in the last 

week” (56). In the U.S. study of elderly medicare enrollees lower functional 

health literacy was more common in those who exercised infrequently 

(71). Half of my participants did not exercise regularly; the reasons for this 

are not apparent but lack of knowledge of guidelines on exercise during 

pregnancy and busy work and home lives may be contributing factors.  

Levels of functional health literacy were not significantly different across 

the 3 BMI categories of normal BMI, overweight and obese. The systematic 

review of functional health literacy measures by Berkman et al. reported 

on a small number of studies on BMI and concluded that the strength of 

evidence on the relationship between BMI and functional health literacy as 

“inconclusive” (164). None of the studies were conducted in either 

pregnant women or in the women of child-bearing age group.  

I did not find an association between self-rated health and functional 

health literacy. As mentioned above the percentage of pregnant women 

rating their health as good or very good was very high at 94.2%.  Berkman 

et al. reported the evidence of lower health literacy associated with lower 

self-reported health status as “moderate”  (5). For example, one study by 

Cho et al., reported higher health literacy was associated with higher 

health status; functional health literacy was measured with the S-TOFHLA 

and the sample was  489 elderly Medicare patients in the U.S. (58). 

Conversely Baker et al. reported no significant association between 

functional health literacy level and health status in 3,260 New Prudential 

Medicare enrollees in the U.S. (55).   

Finally there were significant differences in functional health literacy status 

across income categories. This is in agreement with population studies on 

functional health literacy which found higher prevalence of inadequate 

functional health literacy in those on lower incomes (52, 53).   
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This analysis included 10 demographic characteristics and two measures of 

health literacy and the issue of multiple comparisons arises in the 

interpretation of the findings of statistically significant associations in the 

results. Multiple comparisons increase the likelihood that the observed 

differences have occurred due to the play of chance. This can be 

interpreted as the more factors included in an analysis the greater the 

chance of finding one or more factors to be significantly associated with 

the outcome in question, even when no association exists. For example, in 

the case of 20 variables there is a 1 in 20 chance of finding a significant 

association, which can mean that p value of <0.05 would be inappropriate 

and that a p value of <0.001 may be more suitable to detect a significant 

difference between a variable and a measured outcome, if one exits. This 

will help in avoiding what is termed a type 1 error in statistics: that is 

where there is a false conclusion that an observed difference is real when 

no difference exists. In my study where I tested 10 demographic 

characteristics for associations with limited health literacy I can conclude 

that those variables with the lowest p values have the strongest 

associations with functional health literacy. As detailed in table 3.10 (page 

115) there were significant between group differences in functional health 

literacy status (limited and adequate) in the demographic variables of 

parental ethnic background, health insurance status and monthly 

household income with a p value of <0.001; these findings can be 

interpreted as robust and not influenced by chance. At the same time the 

finding of between group differences in smoking status with a p value of 

0.02 can be interpreted more cautiously in the light of the multiple 

variables tested.  

 

General Health Literacy (EU HLS) 

My results on general health literacy, as measured by the GEN HL index, 

found statistically significant differences between groups in parental ethnic 

background and self-rated health status.  Participants who had one or both 
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parents born outside of Ireland had higher mean scores than those who 

had one or both parents born in Ireland. This finding is in contrast to the 

functional health literacy results, which found lower NVS scores in those 

whose parents were born outside of Ireland. The EU HLS data did not find a 

significant association between parental ethnic background and general 

health literacy (50). Participants who rated their health as high had higher 

general health literacy, compared to those who rated their health as low.   

I did not find a trend between education attainment and general health 

literacy. In the EU HLS, data from Ireland, there was a progressively higher 

mean general health literacy scores as levels of education attainment 

increased (21). Differences were significant between the groups. 

Differences between my sample and that of the Irish sample in the EU HLS 

were age, gender and a higher proportion of those with third level 

education. My sample was also smaller and may not have been sufficient 

to detect significant differences, if present.  

Self-rated social status, is a subjective indicator for socio-economic status; 

my results found those who rated their social status as high had the highest 

mean score in the GEN HL index, while those who rated their social status 

as low had the lowest mean score. Differences across the 3 levels of self-

rated social status i.e. low, middle and high did not reach statistical 

significance. The EU HLS, data from Ireland, found a similar progression in 

general health literacy across social levels, with the differences across 

groups reaching statistical significance (21).  

My finding of a significantly positive association of self-rated health with 

general health literacy has been found in population health literacy studies.  

A study from a U.S. population sample (n= 2,668) found a positive 

association between health literacy level and self-reported health status 

(172). Findings from a population sample in Canada also found that health 

literacy was positively associated with self-reported health status (173).  In 

contrast the EU HLS, data from Ireland, found that general health literacy 

was inversely associated with self-rated health (21). The Canadian data is 
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from the adult literacy and skills survey and the U.S. study from the 

National Adult Literacy Survey, where items are direct testing of literacy 

skills, which is in contrast to the HLS, where the individual self-reports 

his/her literacy skills. This may explain some of the contrasting findings in 

these studies.  Delaney et al. reported that education and income are 

positively related to self-reported health in a population Irish sample from 

the European social survey (174). Health literacy, however, was not 

included in this analysis.  

  

Summary of sociodemographic factors and general health literacy levels 

The U.S., Canadian and Australian population based studies of general 

health literacy conducted in the 2003, 2003 and 2006 respectively found 

significant association between lower health literacy and those who were 

unemployed (Canadian and Australian studies), had a lower level of 

education (U.S. and Australian studies), immigrants from a non-English 

speaking country (all 3 studies), older adults (all 3 studies), male 

participants (U.S. study), low self-reported health status (U.S. study) and 

adults living below the poverty line (U.S. study) (4, 52, 53). In my results I 

found statistically significant between groups differences in general health 

literacy in parental ethnic background and self-rated health status, and 

trends, which were not statistically significant, in income levels and social 

status.     

The National Assessment of Adult Literacy (NAAL) in the U.S. contained a 

health literacy component which was a task-based assessment in the 

domains of health care and health information in clinical, preventive and 

navigation of the health system (4). Similarly the Australian Adult Literacy 

and Life skills Survey (ALLS) and the Canadian International Adult Literacy 

Survey (IALS) ask the participant to complete tasks relating to health in 

broadly similar domains (52, 53). These general health measures therefore, 

share similarities with the EU HLS in terms of the domains and processes 
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measured; however, there is a difference in how literacy is measured, as 

the U.S., Canadian and Australian surveys ask the participant to complete 

tasks, while the EU HLS asks the participant to self-report his/her likely 

difficult in performing tasks related to health (51). By comparison my 

sample was from a population of pregnant women at risk of GDM and 

employed a self-reporting measure of health literacy (EU-HLS). These 

factors, and the possibility of my sample size being too small to detect 

statistically significant differences in socio-demographic associations of 

general health literacy likely contribute to my findings. 

 

Predictors of Health Literacy 

My results found that household income and education positively 

predicted functional health literacy. By comparison parental ethnic 

background negatively predicted functional health literacy. Social status 

and parental ethnic background positively predicted general health 

literacy. In the EU HLS, data from Ireland, social status and income 

positively predicted general health literacy, and parental ethnic 

background was not a predictor (18). Predictors of functional health 

literacy are not reported in the EU-HLS report. These variables have been 

identified in population based studies as risk factors for low health literacy 

(4, 49, 50, 53). The finding that non-EU parental ethnic background 

positively predicted general health literacy may reflect the nature of the 

EU-HLS, being a self-reported measure of health-related tasks. Functional 

health literacy, by comparison, which is a direct test of literacy, found that 

non-EU parental ethnic background negatively predicted functional health 

literacy level. This is in agreement with the population based studies which 

found that immigrants and ethnic minorities negatively predicted 

functional health literacy.  

The conceptual model by Paasche and Wolf (figure 1.2, page 38) linking 

health literacy to health outcomes includes a number of factors which are 

associated with health literacy; these include ethnicity, education and 
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income, which I found were predictors of functional health literacy in my 

results. The model includes a number of other factors associated with 

health literacy; this may, in part, explain the finding that the variables I 

included in my multiple regressions explain only 20.3% of the variance in 

functional health literacy and 5.4% of the variance in general health 

literacy. The EU HLS, data from Ireland, reported that confounders entered 

in their regression analysis accounted for 7.2% of the variance in general 

health literacy, with only income and social status reaching statistical 

significance (p<0.05). The other variables entered in their regression 

analysis were age, gender, education and parental ethnic background. 

Other factors which are linked to health literacy that Paasche and Wolf 

include in their conceptual model are occupation, employment, social 

support, culture, language, health status (vision, hearing) and cognitive 

skills (verbal ability, memory and reasoning). Factors that may play a role in 

health literacy in my sample and which I did not measure are likely to 

include some of these factors in Paasche and Wolf’s model (social support, 

occupation, language). Other additional factors in this cohort that could 

influence health literacy are attendance at community-based activities, for 

example attendance at the gym, weight-reduction classes, exercise classes, 

public seminars on diet and health living; participation in self-help groups, 

caring roles for dependents (children, the elderly, those with disabilities), 

previous interactions with health care systems and informal self-education 

activities such as reading and/or listening to health information in the 

media, participation in conversations and debates on health. The definition 

of health literacy by Baker explicitly refers to health literacy as being 

“dynamic” i.e. changing over one’s life course and includes health 

knowledge (34).  It is likely that health knowledge, which can be delivered 

in formal education, by Government departments (Department of Health, 

Public Health agencies), by the health services and through media 

campaigns and general media communications, can also influences health 

literacy in pregnant women. In particular in my study where the majority of 

participants were highly educated, had comparatively high incomes and a 



Discussion 

182   

high social status they were likely to be well informed and have a relatively 

good health information and knowledge relevant to their and their families 

health.  Health knowledge would likely influence health literacy, therefore, 

in my sample of pregnant women.  
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4.6 Identifying individuals with limited health literacy 

Identifying individuals with limited health literacy using risk factors such as 

education or income as a proxy for health literacy 

Population studies and studies in diverse patient groups confirm that there 

are a number of common risk factors that increase likelihood of limited 

health literacy. As discussed in the introduction these include age, 

ethnicity, education attainment, income, self-rated health, self-rated social 

status and employment status. I have confirmed in my study that a number 

of these are significantly associated with risk of limited functional health 

literacy. This observation raises the question if persons with limited health 

literacy can be identified by their risk factor profile, negating the need to 

employ a health literacy measure, to identify those at risk of low health 

literacy. This could be an attractive proposal as it would allow easy and 

quick estimation of health literacy status, without the need to administer a 

health literacy measure, and would be beneficial in identifying patients 

likely to be at risk in busy clinical settings, allowing appropriate tailoring of 

health service communication and delivery.  

To address this proposal, the first issue I want to highlight is that there is 

some evidence that physicians and other healthcare professionals have low 

level of knowledge of health literacy and frequently overestimate patients’ 

health literacy. Studies confirm that there is a lack of awareness of health 

literacy among health care professionals and misconceptions about what 

health literacy is, among those who were aware of health literacy (175, 

176). In the U.S. 2  studies found that physicians inaccurately rated 

patients’ literacy levels in 34% and 39% of participating patients and that 

overestimation of health literacy occurred in 32% and 25% of participants 

respectively (177, 178). Overestimation can lead to a mismatch between 

the patient’s ability to comprehend information and concepts and the level 

of complexity used by the physician when communicating with the patient.  
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It could be proposed that these issues could be addressed by education 

programmes for healthcare professionals on health literacy and, in 

particular, risk factors of low health literacy. It could be argued that 

identification of an individual’s level of formal education, ethnic 

background, or income level could provide sufficient information to make a 

judgement of his/her health literacy level. This proposal can be considered 

by (a) observation of the socio-demographic characteristics of those with 

low health literacy from population studies and (b) the performance of risk 

factors as predictors of low health literacy and (c) change/improvement 

when a health literacy measure is added to one or more risk factor.  

From the International Adult Literacy Skills survey (2003), results from 

Canada, low health literacy was more prevalent in older Canadians, 

immigrants and the unemployed (52). However in each of these at risk 

groups there was a significant percentage with adequate health literacy. In 

addition, there are significant percentages in those aged less than 65 years, 

non-immigrants and in the employed who have limited health literacy. In 

the NAAL study in the US (2003) 40% of those who had completed a high 

school education had low health literacy (4). If education was used to 

predict those with limited health literacy 40% of those with a high school 

education would be mislabelled as having adequate health literacy. Van der 

Heide et al. analysed data from the Dutch population study using the NALS 

(2003) and found that 32.3% of those with third level education and 53.5% 

of those with upper secondary education had inadequate health literacy 

(179).  

If education were used as a proxy health literacy would be overestimated 

in these individuals. My results show similar findings with 22.3% and 37.9% 

of those with third level and upper secondary level education respectively 

had limited functional health literacy; limited general health literacy was 

found in 38.6% of those with third level and upper secondary level 

education. This is supported further by a study on numerical literacy in a 

population sample (n= 463), the majority of whom had completed a high 
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school education, which reported that approximately 20% answered the 

easiest items incorrectly (180). Similarly a U.S. study in African American 

patients with cardiovascular disease reported only moderate correlation of 

years in education and literacy scores in a word recognition and 

pronunciation  test (Spearman’s rank order correlation 0.55, p<0.0001) 

(181). Similarly Gazmararian et al. and others report a significant 

percentage of those with high school completion or higher have limited 

functional health literacy (42, 182). These findings support the argument 

that achievement of a minimum level of formal education alone may not 

be sufficient to estimate health literacy.   

Income is also linked to health literacy, as detailed in the introductory 

section on population studies and confirmed in my results. There are 

difficulties using income as a proxy for health literacy as income is reported 

in a number of different ways, which can alter the relation of an income 

bracket to level of affluence and/or relation to poverty thresholds and is 

expressed in varying currencies, making comparisons difficult. For example, 

income can be expressed as gross income, net income, individual income, 

household income, monthly income, yearly income. Nevertheless there is a 

gradient across income brackets in terms of health literacy, with limited 

health literacy more prevalent in those on lower incomes. This is also 

confirmed in my study in women at risk of GDM, which found that income 

was the strongest predictor of health literacy; these participants ranged in 

age from 19 years to 49 years and the majority were employed and earned 

an income (88%). However in an older population income may not predict 

health literacy, as people in this age bracket are mostly no longer in paid 

employment.  The strength of association and predictive power of income 

will vary according to the demographics of study participants, other 

baseline characteristics and the prevalence of limited health literacy of 

study samples. Similarly demographic factors associated with select 

populations may not be associated with health literacy in the general 

population. 
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Combining a number of risk factors may improve the prediction of limited 

literacy. For example Miller et al. developed a predictive model of limited 

health literacy using the variables of gender, age, education and ethnicity, 

and found that the model correctly classified 73% of an elderly subgroup 

from the 1992 NALS survey (183). Similarly Martin et al. developed a 

predictive model of health literacy, which allows estimation of population 

health literacy from available census data (184). The authors included in 

the model variables known to predict health literacy and others strongly 

hypothesized to be associated with health literacy, which were included in 

the US national population literacy survey (NAAL, 2003) and available from 

census data. The analysis extracted the data on health literacy from the 

NAAL results. The variables used in the model were gender, age, ethnicity, 

education, income, marital status, language spoken in home, rurality and 

time in US. Results indicated that use of the predictive model explained 

almost double the variance compared with using education alone, 30% 

versus 15.5% and more than double the variance explained by income 

alone, 30% versus 11%.   

Many objective measures of health literacy have the disadvantage of being 

time-consuming, require training and can be labour-intensive to 

administer, and patients can feel intimidated or have feelings of 

inadequacy if they are struggling with the answers. For these reasons these 

objective measures can be difficult to administer in busy clinical settings, 

where both time and space are limited and are better suited in research 

settings. On the other hand subjective measures are preferred by patients 

and, if they can be delivered in a few minutes, can be more attractive to 

patients and clinical staff alike. The objective measure I used in my study, 

the NVS (U.K.), was quick to administer (3 minutes) and from my research I 

can conclude it is suitable to administer even in busy clinical settings. From 

administering the HLS-Q and from my results I also recognise that using the 

HLS-Q in clinical settings would be time-consuming for patients and staff. 

Shorter, subjective measures which can rapidly estimate health literacy and 
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which have acceptable correlations with objective measures of health 

literacy could be employed in clinical settings. If these measures could be 

shown to predict clinical outcomes then this would further support their 

use in clinical practice. Screening questions, such as those in the SLS, also 

have the advantage in directly comparing the patient’s abilities with the 

literacy demands of the health service and can guide use of interventions 

to address a mismatch, when identified.  

McNaughton et al. conducted a regression analysis on a number of 

variables and a short subjective measure of health literacy (the SLS) using 

the S-TOFHLA and the REALM as outcome measures (185). The SLS was a 

stronger predictor of the S-TOFHLA than education, gender, age and race, 

accounting for 36% for the S-TOFHLA and 38% for the REALM (p<0.05). The 

area under the curve (AUC) for the receiver operator curve (ROC) for the 

SLS using the S-TOFHLA as standard was 0.74 (95% CI 0.68, 0.80) and using 

the REALM was 0.72 (95% CI 0.65, 0.78), indicating good performance in 

predicting health literacy. In addition, inclusion of the SLS in a predictive 

model of health literacy with education, age, gender and ethnicity, 

increased the variance of the model in explaining health literacy by 15.5%. 

These results indicate that these short subjective measures of health 

literacy measure different and/overlapping aspects of the construct of 

health literacy and can improve prediction of health literacy. Further 

research is needed to test how well short subjective measures of health 

literacy are associated with health outcomes.  Similar findings were 

reported by Wallace et al. using the 3 items in the SLS, who reported that 

the screening question “How confident are you filling out medical forms by 

yourself?” was a better predictor of health literacy (measured by the 

REALM) compared to a demographic model that included age, ethnicity 

and education (186).  

Some authors, such as Altin et al. recommend using a mixed methods 

approach, combining objective and subjective measures, and thereby 

testing a broad range of health literacy skills. Mixed methods and use of 
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comprehensive measures are likely to measure more aspects of the 

construct of health literacy. However there is limited data on the 

performance of comprehensive measures such as the NALS and the EU HLS 

as predictors of health outcomes and shorter measures such as the S-

TOFHLA, the REALM and the NVS have been shown to significantly predict 

a number of health outcomes. As an objective measure of health literacy 

the NVS is short and is likely to be more acceptable to patients as it uses a 

nutritional food label, which patients are likely to encounter and be 

familiar with compared with the word lists or selection of single best 

option items in the REALM and TOFHLA respectively. Use of short objective 

and subjective tools which have been validated against more established 

objective measures, and which are associated with health outcomes can 

achieve Altin’s recommendation for mixed methods and be acceptable to 

patients.  

To answer the question what is the best tool or tools to use to measure 

health literacy one needs to consider the purpose of gathering this 

information. If, for example, the aim is to determine levels of low health 

literacy in the general population, to inform and guide public health and 

health policy makers then a predictive tool that can use available socio-

demographic data, such as those developed by Miller et al. and Marin et al. 

will provide estimates of low health literacy. Such tools will need to be 

developed and tested at national levels for countries to determine the 

predictive model that performs best in the target population. On the other 

hand, in local community or select groups, where more accurate estimates 

of low health literacy in groups and individuals are required, employing a 

short objective and/or a short subjective measure of health literacy is more 

appropriate. This will allow tailoring of resources, communication and 

interactions between the health service and patients at the levels of access 

and utilisation of health care, provider-patient interaction and self-care, as 

detailed in the conceptual model linking health literacy to health outcomes 

by Paasche and Wolf (78).     
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In summary use of health literacy measures and adding these to 

demographics in predictive models increase the strength of prediction of 

models of health literacy. Shorter measures and screening questions 

provide more practical ways of measuring health literacy and a number 

have been tested and shown to have good correlations with longer 

(original) versions and objective measures and enhance the predictive 

strength when added to models. Performance of these shorter measures 

needs to be tested in selected patient groups and the ability to predict 

health outcomes and improve prediction when added to demographics in 

target groups will need to be determined. By doing so, researchers can 

establish which of the short objective and subjective measures best 

perform in different patient groups, guiding other researchers and 

clinicians in identifying patients at risk of low health literacy.  
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4.7 Health literacy, pregnancy-related factors and adverse pregnancy 

outcomes  

Pre-pregnancy folic acid 

Almost two thirds of my participants had taken folic acid pre-pregnancy. 

Folic acid is recommended peri-conceptually since the early 1990s when 

research showed that this could reduce the first occurrence or 

reoccurrence of neural tube defects (187). The uptake on pre-pregnancy 

folic acid in Ireland has greatly improved since the late 1990s’, when it was 

reported in only 16% of a sample of pregnant women attending 3 

maternity hospital in the East coast of Ireland (188). The authors reported 

that having a planned pregnancy and not have a medical card, which was 

interpreted as a marker of affluence and a higher educational attainment, 

were predictors of taking pre-pregnancy folic acid. In my study I found a 

statistically significant difference in rates of pre-pregnancy folic acid 

between those who had limited and those who had adequate functional 

health literacy; 53.5% versus 67.8%.  My findings that functional health 

literacy was significantly higher in those with higher incomes, higher 

educational attainment, private health insurance and those who took pre-

pregnancy folic acid are suggestive that health literacy may have been a 

factor linking a higher pre-pregnancy folic acid uptake in those who did not 

have a medical card in the study in the East of Ireland.  Following 

adjustment for household income, parental ethnic background and 

education attainment, functional health literacy was no longer significantly 

associated with pre-pregnancy folic acid. As discussed in section 4.1 this 

may indicate functional health literacy is associated with pre-pregnancy 

folic acid but that confounders are more strongly associated with pre-

pregnancy folic acid than functional health literacy. Alternatively it may be 

that the association with functional health literacy is driven by confounders 

such as income.  
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Breast feeding (first feed)  

The breast feeding initiation rate was 65.6% in my study. The 2003 Survey 

of Lifestyles, Attitudes and Nutrition in Ireland (SLAN) reported that 32% of 

all mothers in Ireland initiated breast feeding (189). More recently Ladewig 

et al. report on breastfeeding rates from September 2008 to April 2009 

from the Growing Up in Ireland longitudinal study (190). The authors 

report an overall breast-feeding initiation rate of 56%. The annual report 

from the National Maternity Hospital, 2015, reported a breast feeding 

initiation rate of 74% (191). These figures confirm a trend of increasing 

rates of breast feeding initiation in Ireland in recent years, which may 

reflect breast feeding policies and campaigns in recent years.   

There are a number of known predictors of breast feeding initiation; these 

include increasing maternal age, maternal grandmothers having breast-fed, 

non-smoking, higher social class and higher education attainment. Recently 

Ladewig et al. reported that breast feeding initiation was higher in mothers 

who were born outside of Ireland (82.2%) compared to mothers who were 

born in Ireland (48.8%), a difference which was statistically significant 

(190). My results add to this list of predictors, with the finding that the 

women who initiated breast feeding had higher functional health literacy 

compared to those who did not initiate breast feeding; this difference was 

statistically significant at the 0.001 level.  

 

Adverse maternal outcomes 

GDM 

There was a trend whereby GDM was associated with lower NVS scores, 

suggesting a link between limited functional health literacy and GDM. This 

trend did not reach statistical significance, which may reflect that there is 

no difference or that the sample size was insufficient to detect a 

statistically significant difference, if present.  While there are no reported 

studies on health literacy and GDM there is some evidence that socio-
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demographic factors associated with health literacy are associated with 

increased risk of GDM. For example a large Australian study of GDM 

between 1995 to 2005 identified that women of South Asia origin were at 

the highest risk of developing GDM; they also identified that the risk of 

developing GDM was approximately two thirds higher in women living in 

the lowest socio-economic postal areas compared to women living in the 

highest socio-economic postal area (117). A study in Taiwan found that 

pregnant women with GDM (n=106) were more likely to have a lower level 

of education than those with normal glucose tolerance (n=406) (192). Innes 

et al. conducted a large study in 23,395 pregnant women in New York state 

and found that the risk of GDM was inversely related to the level of 

education (193). Similarly a study in 700 pregnant women in Italy found 

that higher levels of maternal education were associated with lower risk of 

GDM (194). However studies in Chinese and Iranian pregnant women did 

not find an association between health literacy and education or 

occupation (194).  In the Italian study the authors report a higher levels of 

GDM in those who were unemployed or blue collar employment compared 

with pregnant women in white collar employment. Endres et al. conducted 

a small study (n=74) in pregnant women with pregestational diabetes and 

health literacy (104). Low functional health literacy was statistically 

associated with ethnic minorities, educational attainment and 

employment. In terms of pregnancy outcomes the study found a higher 

rate of macrosomia in those with low functional health literacy. There was 

no difference in rates of prematurity, Caesarean section delivery, shoulder 

dystocia, or neonatal intensive care admission rates. Ehrenthal et al. 

studied functional health literacy and postpartum care in women after 

pregnancy complicated with GDM and or a hypertensive disorder of 

pregnancy (pre-eclampsia, gestational hypertension or Haemolysis, 

Elevated liver enzymes, Low platelet count (HELLP) syndrome) (106). A 

total of 249 women participated, of which 127 had GDM and 111 had a 

hypertensive disorder of pregnancy. Functional health literacy was 

measured with the REALM-SF. GDM, gestational hypertension and pre-



Discussion 

193   

eclampsia are conditions which all carry risk of adverse pregnancy 

outcomes for the neonate and the mother. In the case of GDM and 

gestational hypertension there is increased lifetime risk of diabetes and 

cardiovascular disease. The authors found that women with a REALM-SF 

score consistent with less than high school education were less likely to 

attend for follow up screening for diabetes, dyslipidemia and hypertension. 

Other factors which were also associated with a lower attendance at 

follow-up care were lack of private health insurance, a lower social-

economic class or not having a third level qualification (106).   

Other adverse Maternal Outcomes 

My results found that NVS scores were lower in those with the maternal 

adverse outcomes of gestational hypertension and pre-ecalmpsia. The rate 

of gestational hypertension was higher in those with limited functional 

health literacy (8.6%), compared to the rate in those with adequate 

functional health literacy (5.1%). A similar trend was found with pre-

eclampsia where 4.3% of those with limited literacy and only 0.5% of those 

adequate literacy had this complication. Numbers were small. Larger 

studies in population samples or cohorts at higher risk of adverse 

pregnancy outcomes are required to test if these trends are significant. 

NVS scores and the rate of limited functional health literacy were similar in 

those with a vaginal delivery and those with a Caesarean section delivery.  

Only one study in Iran in 150 pregnancies, which used a non-validated 

health literacy measure, reported on health literacy and Caearean section: 

the authors reported a higher Caesarean section rate in those with 

adequate literacy (103). Higher birth weights in the adequate literacy group 

and other local practices may have contributed to this finding.  

Adverse Neonatal outcomes 

My results found lower NVS scores in participants who had neonates who 

were preterm, had macrosomia and/or were LGA. Overall the number of 

pregnancies with these adverse outcomes was low and differences 
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observed did not reach statistical significance. The study by Aimee 

Moynihan on functional health literacy and prematurity did not find a 

significant difference in functional health literacy, as measured with the 

REALM, between the mothers who had premature neonates and matched 

controls (105). There was a higher percentage of inadequate health literacy 

in the preterm group and numbers in both groups were small. Kohan et al, 

who used a measure of health literacy developed by themselves, did a 

study in 150 pregnant women and found that preterm delivery was higher 

in the lower health literacy group(103).  Endres et al. who looked at health 

literacy in pregestational diabetes found that the group with low functional 

health literacy had a higher rate of macrosomia which is in agreement with 

the trend found in my results in women at risk of GDM. Larger studies are 

required to determine if these differences are replicated and, if so, if they 

are statistically significant. Endres et al. did not find any difference in the 

rate of neonatal intensive care unit admission between the low and 

adequate literacy groups. Numbers were small with a total of 74 

participants with pregestational diabetes. In my study NVS scores in the 

women who had neonates with SGA and admission to the neonatal 

intensive care unit were similar to those who did not have these adverse 

outcomes. They did not report on SGA as an adverse neonatal outcome.  

It is evident that there is insufficient research on health literacy and both 

maternal and neonatal adverse outcomes. At present we can only draw 

from published data on the association between adverse outcomes and 

demographic factors, which are also associated with health literacy. For 

example the analysis by Lou et al on pregnancy outcomes over 10 years in 

Quebec found that educational attainment and income were significantly 

associated with prematurity, SGA, stillbirths and neonatal deaths (99). In 

Ireland the perinatal mortality report 2014, found associations between 

this adverse pregnancy outcome, and both the educational attainment and 

mothers from ethnic minority groups (100). It may be that health literacy 

levels, which have been shown in numerous studies to be associated with 
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education, income and ethnicity, are also associated with these adverse 

pregnancy outcomes. Whether or not, such an association, if established, is 

an independent predictor of adverse pregnancy outcomes or is driven by 

confounders, cannot be answered at this time. Further larger studies are 

needed to answer these questions. 
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 4.8 Correlation between functional health literacy and general health 

literacy measures 

 The Spearman’s rho correlation between NVS and the GEN-HL is -0.04 and 

demonstrates no correlation between the 2 measures of health literacy. In 

the EU HLS Spearman’s rho between these 2 health literacy measures was 

statistically significant but correlation was low with r = 0.245. The 

explanation for these findings may be that each of these measures, 

measure different constructs of health literacy and one is an objective 

measure, while the other is a subjective measure of health literacy. The EU 

HLS measures health literacy across 3 domains (health care, disease 

prevention and health promotion) and the competencies assessed are 

access, understand, evaluate and apply health information. The survey is 

subjective, as it asks the participant to self-report his/her ability to do the 

tasks in the 47 items of the measure. By comparison the NVS is an 

objective measure of health literacy and tests print literacy and numeracy 

literacy; this measure contains 6 task performance items. These 2 tools 

measure different aspects of the construct of health literacy; the NVS (U.K.) 

measures functional health literacy which is the lowest dimension of health 

literacy in Nutbeam’s model of health literacy, while the EU HLS-Q 

measures health literacy at the next level (interactive literacy) in this 

model, in different domains (195).  Other studies which used 2 measures of 

health literacy, one objective and one subjective measure, found similar 

low or no correlation between the 2 measures (196, 197).  
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4.9 Measured health literacy and self-rated health literacy 

Ninety eight percent of participants self-reported their health literacy as 

adequate or higher. In contrast adequate functional health literacy, as 

measured with the NVS U.K., was found in 74.7% or participants. Adequate 

general health literacy, as measured by the EU-HLS, was found in only 62% 

of participants. Studies have been conducted which have used screening 

health literacy questions and compared these with validated functional 

health literacy measures. Validation of a number of self-reported screening 

questions have shown satisfactory correlation with the TOFHLA and the 

REALM (198, 199). Stagliano et al. reported that the screening question 

“How confident are you filling out medical forms by yourself?” was a good 

predictor of limited health literacy as measured by the NVS (200). Wallace 

et al. also report this screening question, “confidence with forms”, as being 

a good predictor of limited functional literacy (186). However there is 

evidence that patients tend to over-report their reading level which raises 

the possibility that patients could also over-report their level of health 

literacy (201).   

There are a number of factors which may contribute to the difference 

found between measured and self-reported health literacy in my study. 

Firstly I explained the concept of health literacy as “Health literacy refers to 

your level of understanding of information about your own health, general 

health information and information about the health service” and asked 

participants to self-report their health literacy based on this definition. 

Those with limited text literacy may have had difficulty understanding this 

explanation. Secondly, as discussed, there is a recognised tendency of 

patients to over-report literacy levels. Thirdly there is much variability in 

levels of limited health literacy, depending on the measure employed. For 

example when compared with 5 other measures of functional health 

literacy, including the REALM and the S-TOFHLA the NVS measured 48% of 

a sample as having limited health literacy compared with the S-TOFHLA 

which only categorised 7.5% of the same sample as having limited health 
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literacy (48).  On reflection it may have been more appropriate to use one 

or more of the validated screening questions, e.g. the SLS, for limited 

health literacy rather than this question. This would have allowed 

validation of the screening questions against the 2 measures used in my 

study in this cohort.  
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Chapter 5: Conclusions 

5.1 Conclusions 

 There has been little research on health literacy in pregnant women 

internationally and no prior studies in Ireland. My findings demonstrate 

that limited health literacy is common in pregnant women at risk of 

gestational diabetes attending the antenatal services in University Hospital 

Galway.   

Measurement of health literacy in this cohort can identify patients with 

limited health literacy to the service providers; education and training of 

healthcare professionals could then lead to use of plain language and 

checking of understanding of health information and instructions given to 

these patients.  Information on the prevalence of limited health literacy in 

patient groups attending health care services can allow management to 

adapt measures known to improve communication, such as presentation of 

essential information only in printed materials, use of illustrations and use 

of video recordings. This will lead to improved patient understanding, 

adherence with medications and improved self-care.  

Deciding on which is the best measure can be done by testing measures in 

target patient groups and adding these to demographic variables in 

predictive models in selected patient groups. Using short measures which 

are validated and tested in the target groups are likely to enhance strength 

of prediction, when added to demographic variables, but this needs to be 

confirmed.  Inclusion of a verbal test, such as a screening question, which 

does not require reading ability, may capture participants with reading 

and/or writing difficulties, and who are likely to be at risk of limited health 

literacy. 

My findings confirm that there is a social gradient in health literacy in 

women at risk of GDM. Predictors found to independently predict limited 

health literacy in the study sample, such as income, education and 

ethnicity, have also been found in population studies and in studies in 
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other patients groups.   A number of risk factors for GDM are also risk 

factors for limited health literacy; these include lower socio-economic 

class, lower education, employment status, ethnic minorities. These 

associations supports the possibility of a significant association between 

GDM and health literacy.  

Significant associations between health literacy and pregnancy-related 

factors and adverse pregnancy outcomes were only noted in pre-

pregnancy folic acid and this association was no longer significant after 

adjustment for confounders. Larger studies are required to determine 

whether the association between health literacy and pre-pregnancy folic 

acid is independent or if it is dependent on confounders. No significant 

associations were found between adverse pregnancy outcomes and health 

literacy. For GDM there was a trend, where there was a higher percentage 

of those with limited health literacy diagnosed with GDM compared to 

those with adequate health literacy. As my sample was relatively affluent 

and healthy, with a low incidence of adverse pregnancy outcomes, it may 

be that health literacy is not associated with adverse outcomes in this 

group. Alternatively my sample size may have been too small to detect 

significant associations, if present. 

Finally my study has identified several health-related tasks, of public health 

importance, that pregnant women find difficult. These include 

understanding information on food packaging, understanding the leaflets 

that come with medicine and deciding if they should have a flu vaccine.  
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5.2 Strengths 

My study had a high response rate with a completion rate of 97.7%. This 

makes my sample generalizable to the population of women at risk of GDM 

attending obstetrical services at University Hospital Galway. My data on 

demographic and socio-economic characteristics of participants was 

collected through self-completion of a questionnaire, which is more 

accurate than data collected from hospital records, which can be 

inaccurate if not updated at regular intervals. This study was a prospective 

study with health literacy measured several months before delivery and 

outcomes took place. Measurement of health literacy was 

multidimensional using a mixed measure, combining a self-report measure 

of health literacy skills (EU-HLS) and a direct test of functional health 

literacy (NVS (U.K.)).  

Measurement was multidimensional, testing functional health literacy 

(reading, comprehension and numeracy literacy) and the skills of accessing, 

understanding, evaluation and application of health information. This 

multidimensional approach provides a comprehensive measurement of 

health literacy skills. Almost all of the research to date on health literacy 

and health outcomes are based on functional health literacy measurement 

only.   

Finally GDM was diagnosed according to the IADPSG diagnostic criteria, 

which have been endorsed by the WHO, American Diabetes Association 

and both the European Board & College of Obstetrics and Gynaecology and 

the International Federation of Gynaecology and Obstetrics. 
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5.3 Limitations 

This is a single centred study and findings may not be generalizable across 

other geographical areas in Ireland. As I selected pregnant women at risk of 

GDM, my findings on health literacy levels, may likewise not be 

representative of all pregnant women in the region. The participants 

agreed to participate as it was convenient for them to do so at the time of 

their visit to the outpatients department in University Hospital Galway; by 

definition this was a convenience sample. As discussed there is risk of bias 

in the participant selection, gathering of the information and the role of 

confounders. Our sample size may have limited our ability to detect 

significant associations between health literacy and socio-demographic 

factors and adverse pregnancy outcomes. It remains unclear whether 

health literacy is independently associated with pregnancy outcomes and, 

if so, whether this is dependent on confounders. Seventeen pregnant 

women did not meet the eligibility criteria because of poor English 

language skills; these women were likely to have non-Irish parents and may 

have been at increased risk of limited health literacy. Finally a mixed 

methods approach, with inclusion of focus groups and/or semi-structured 

interviews, would have strengthened this study and permitted exploration 

of associations of limited health literacy which may influence any and all 

aspects of healthcare across domains and processes.   
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5.4 Future directions 

This is the first study on health literacy in pregnant women in Ireland. 

Larger multi-centred studies, using validated health literacy measures, are 

required to determine if the findings in this study are replicated and if the 

prevalence of limited health literacy in pregnant women in general is 

similar to that in women at risk of GDM in this study. Studies in cohorts, 

known to be at higher risk of adverse pregnancy outcomes, could be 

conducted to determine if limited health literacy is associated with adverse 

pregnancy outcomes. These cohorts include pregnant women with GDM, 

raised BMI or from low socio-economic backgrounds. Another area that I 

recommend research into is postpartum follow-up in women after GDM 

and gestational hypertension, who are at an increased risk of 

cardiovascular disease later in life, to determine if health literacy is 

associated with completion of follow-up testing. Qualitative studies should 

also be included to provide insights into the processes linking health 

literacy with health and healthcare in pregnant women at risk of adverse 

outcomes.  

Use of screening questions and validation and testing their performance in 

pregnant cohorts may facilitate a quick and easy assessment of health 

literacy in clinical settings. Screening questions, if shown to have good 

correlation with established objective measures of health literacy, such as 

the NVS (U.K.), could be used instead of comprehensive measures of 

general health literacy, such as the EU HLS-Q.   

GDM and health literacy share a number of common risk factors. The role 

of limited health literacy as a potential risk factor and/or predictor of 

poorer outcomes in pregnant women with GDM could be explored in a 

health literacy study in this cohort of patients. A multi-centred approach 

would be feasible if this is conducted through the ATLANTIC DIP 

programme.    
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Finally all research on health literacy serves to raise awareness among 

health care providers that not all patients they provide service to have 

adequate health literacy skills. As Regina Benjamin, the 18th Surgeon 

General of the U.S. states: 

 

“….health professionals cannot assume that everything we tell our patients 

is perfectly clear to them. What we say doesn’t matter as much as what 

patients understand, remember, and do. If their understanding is incorrect 

or incomplete, we did not find the right way to reach them.” 

Benjamin, 2010 (152) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Conclusions 

205   

 

 

  

 

  

 



References 

206   

Section 6: References 

 

1. Ratzan SC. Health literacy: communication for the public good. Health 
Promot Int2001 Jun;16(2):207-14. 
2. Berkman ND, Davis TC, McCormack L. Health literacy: what is it? J Health 
Commun2010;15 Suppl 2:9-19. 
3. Kirsch I.S. J, A., Jenkins, L., and Kolstad, A. Adult Literacy in America: A first 
look at the results of the National Adult Literacy Survey. Princeton, NJ: National 
Center for Education Statistics2002. 
4. Kutner M. WS. The Health Literacy of America's Adults Results from the 
2003 National Assessment of Adult Literacy: National Center for Education 
Statistics2006. 
5. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Viera A, Crotty K, et al. 
Health literacy interventions and outcomes: an updated systematic review. Evid 
Rep Technol Assess (Full Rep)2011 Mar(199):1-941. 
6. UNESCO. World Illiteracy at Mid-Century: a statistical study. Switzerland: 
UNESCO1957. 
7. Shohet L. Development of ABE/Literacy in Canada. Literacy across the 
Curriculum Media Focus2001;16(1):4-7. 
8. Education in Canadian Schools. 
9. Education System in the U.K. 
10. OECD, Statistics Canada (2011), Literacy for Life: Further Results from the 
Adult Literacy and Life Skills Survey Second National ALL Report2011. 
11. Rootman I. G-E-BD. A Vision for a Health Literate Canada Report of the 
Expert Panel on Health Literacy. Ottawa, Oontario, Canada: Canadian Public 
Health Association2008. 
12. O'Connor T. Health Literacy in Ireland: Benchmarking the Present State of 
the Art and Examining Future Challenges and Opportunities: National Adult 
Literacy Agency NALA2012. 
13. Department of Education and Science I. International Adult Literacy Study: 
Results from Ireland1997. 
14. The National Health & Lifestyle Surveys. Dublin: Department of Health 
and Children1999. 
15. Bailey I, editor. Overview of the Adult Literacy System in Ireland and 
Current Issues in its Implementation. Adults Learning Mathematics ALM; 2007; 
Limerick, Ireland: ALM. 
16. The National Health Promotion Strategy 2000-2005. Dublin, Ireland: 
Department of Health and Children2000. 
17. NALA position paper on health literacy 20072007: Available from: 
https://www.nala.ie/resources/nala-position-paper-health-literacy-2007. 
18. Literacy Audit for Healthcare Settings.  Dublin, Ireland: National Adult 
Literacy Agency NALA; 2009; Available from: https://www.healthpromotion.ie/hp-
files/docs/HSE_NALA_Health_Audit.pdf. 
19. The Crystal Clear Pharmacy Programme. The National Adult Literacy 
Agency; 2015; Available from: https://www.nala.ie/resources/crystal-clear-
pharmacy-programme-overview. 
20. A guide to becoming a Crystal Clear General Practice. The National Adult 
Literacy Agency;  [14.07.2016]; Available from: 
https://www.nala.ie/sites/default/files/content-
page/attachments/crystal_clear_programme_gp_booklet.pdf. 

http://www.nala.ie/resources/nala-position-paper-health-literacy-2007
http://www.healthpromotion.ie/hp-files/docs/HSE_NALA_Health_Audit.pdf
http://www.healthpromotion.ie/hp-files/docs/HSE_NALA_Health_Audit.pdf
http://www.nala.ie/resources/crystal-clear-pharmacy-programme-overview
http://www.nala.ie/resources/crystal-clear-pharmacy-programme-overview
http://www.nala.ie/sites/default/files/content-page/attachments/crystal_clear_programme_gp_booklet.pdf
http://www.nala.ie/sites/default/files/content-page/attachments/crystal_clear_programme_gp_booklet.pdf


References 

207   

21. Doyle G, Cafferkey, K., Fullam, J. The European Health Literacy Survey: 
Results from Ireland. 2012. 
22. Together for Health: A Strategic Approach for the EU 2008-2013 Brussels, 
Belgium2007. 
23. Weiss BD, Mays MZ, Martz W, Castro KM, DeWalt DA, Pignone MP, et al. 
Quick assessment of literacy in primary care: the newest vital sign. Ann Fam 
Med2005 Nov-Dec;3(6):514-22. 
24. Rootman I, Maag D. Health literacy: Compendium of prior research. 
Studies in Communication Sciences2005;5:11-28. 
25. Adams RJ, Stocks NP, Wilson DH, Hill CL, Gravier S, Kickbusch I, et al. 
Health literacy--a new concept for general practice? Aust Fam Physician2009 
Mar;38(3):144-7. 
26. Peerson A, Saunders M. Health literacy revisited: what do we mean and 
why does it matter? Health Promot Int2009 Sep;24(3):285-96. 
27. Nutbeam D. Health literacy as a public goal: a challenge for contempory 
health education and communication strategies into the 21st century. Health 
Promot Int; 2000. p. 259-67. 
28. Health literacy: report of the Council on Scientific Affairs. Ad Hoc 
Committee on Health Literacy for the Council on Scientific Affairs, American 
Medical Association. JAMA1999 Feb 10;281(6):552-7. 
29. Institute of Medicine: Health literacy: a prescription to end confusion. The 
National Academies. 2004. 
30. Nutbeam D. Health Promotion Glossary. Healt Promot Int; 1998. p. 349-
64. 
31. Kickbusch I, Maag, D. Health Literacy.  International Encyclopedia of Public 
Health. First Edition ed2008. p. 204-11. 
32. Zarcadoolas C, Pleasant A, Greer DS. Understanding health literacy: an 
expanded model. Health Promot Int2005 Jun;20(2):195-203. 
33. Freedman DA, Bess KD, Tucker HA, Boyd DL, Tuchman AM, Wallston KA. 
Public health literacy defined. Am J Prev Med2009 May;36(5):446-51. 
34. Baker DW. The meaning and the measure of health literacy. J Gen Intern 
Med2006 Aug;21(8):878-83. 
35. Australia Bureau of Statistics: In Adult literacy and life skills survey. 
Summary Results. Canberra, Austtralia: Australia Bureau of Statistics2008. 
36. Sorensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, et 
al. Health literacy and public health: a systematic review and integration of 
definitions and models. BMC Public Health2012;12:80. 
37. Kickbusch I, Wait, S., Maag, D. Navigating health: the role of health 
literacy. Alliance for Health and the Future, International Longevity Centre, UK; 
2006. 
38. Mancuso JM. Impact of health literacy and patient trust on glycemic 
control in an urban USA population. Nurs Health Sci2010 Mar;12(1):94-104. 
39. Gittell R, Vidal, A. Community Organizing. Thousands Oaks, CA: Sage 
Publications; 1997. 
40. 7th Golbal Conference on Health Promotion World Health Organisation; 
2009; Available from: 
www.who.int/healthpromotion/conferences/7gchp/track2/en/. 
41. Parker RM, Baker DW, Williams MV, Nurss JR. The test of functional 
health literacy in adults: a new instrument for measuring patients' literacy skills. J 
Gen Intern Med1995 Oct;10(10):537-41. 

http://www.who.int/healthpromotion/conferences/7gchp/track2/en/


References 

208   

42. Davis TC, Long SW, Jackson RH, Mayeaux EJ, George RB, Murphy PW, et al. 
Rapid estimate of adult literacy in medicine: a shortened screening instrument. 
Fam Med1993 Jun;25(6):391-5. 
43. Baker DW, Williams MV, Parker RM, Gazmararian JA, Nurss J. 
Development of a brief test to measure functional health literacy. Patient Educ 
Couns1999 Sep;38(1):33-42. 
44. Bass PF, 3rd, Wilson JF, Griffith CH. A shortened instrument for literacy 
screening. J Gen Intern Med2003 Dec;18(12):1036-8. 
45. Chew LD, Griffin JM, Partin MR, Noorbaloochi S, Grill JP, Snyder A, et al. 
Validation of screening questions for limited health literacy in a large VA 
outpatient population. J Gen Intern Med2008 May;23(5):561-6. 
46. Rawson KA, Gunstad J, Hughes J, Spitznagel MB, Potter V, Waechter D, et 
al. The METER: a brief, self-administered measure of health literacy. J Gen Intern 
Med2010 Jan;25(1):67-71. 
47. Rowlands G, Khazaezadeh N, Oteng-Ntim E, Seed P, Barr S, Weiss BD. 
Development and validation of a measure of health literacy in the UK: the newest 
vital sign. BMC Public Health2013;13:116. 
48. Kiechle ES, Hnat AT, Norman KE, Viera AJ, DeWalt DA, Brice JH. 
Comparison of brief health literacy screens in the emergency department. J 
Health Commun2015;20(5):539-45. 
49. Rudd R. KI, Yamamoto K. Literacy and Health in America. Princeton, NJ: 
Educational Testing Center2004. 
50.  Comparative Report of Health Literacy in Eight EU Member States. The 
European Health Literacy Survey HLS-EU2012. 
51. HLS_EU Consortium (20120; Comparative Report of Health Literacy in 
Eight EU Member States. The European Health Literacy Survey HLS-EU, online 
Publication2012. 
52. Health Literacy in Canada: A Healthy Understanding 2008. Ottawa2008. 
53. Health Literacy, Australia 2006: Australian Bureau of Statistics2008. 
Report No.: 4233.0. 
54. Adams RJ, Appleton SL, Hill CL, Dodd M, Findlay C, Wilson DH. Risks 
associated with low functional health literacy in an Australian population. Med J 
Aust2009 Nov 16;191(10):530-4. 
55. Rowlands G, Protheroe J, Winkley J, Richardson M, Seed PT, Rudd R. A 
mismatch between population health literacy and the complexity of health 
information: an observational study. Br J Gen Pract2015 Jun;65(635):e379-86. 
56. von Wagner C, Knight K, Steptoe A, Wardle J. Functional health literacy 
and health-promoting behaviour in a national sample of British adults. J Epidemiol 
Community Health2007 Dec;61(12):1086-90. 
57. Castro-Sanchez E, Chang PW, Vila-Candel R, Escobedo AA, Holmes AH. 
Health literacy and infectious diseases: why does it matter? Int J Infect Dis2016 
Feb;43:103-10. 
58. Cho YI, Lee SY, Arozullah AM, Crittenden KS. Effects of health literacy on 
health status and health service utilization amongst the elderly. Soc Sci Med2008 
Apr;66(8):1809-16. 
59. Bailey SC, Pandit AU, Yin S, Federman A, Davis TC, Parker RM, et al. 
Predictors of misunderstanding pediatric liquid medication instructions. Fam 
Med2009 Nov-Dec;41(10):715-21. 
60. Paasche-Orlow MK, Riekert KA, Bilderback A, Chanmugam A, Hill P, Rand 
CS, et al. Tailored education may reduce health literacy disparities in asthma self-
management. Am J Respir Crit Care Med2005 Oct 15;172(8):980-6. 



References 

209   

61. Yin HS, Mendelsohn AL, Wolf MS, Parker RM, Fierman A, van Schaick L, et 
al. Parents' medication administration errors: role of dosing instruments and 
health literacy. Arch Pediatr Adolesc Med2010 Feb;164(2):181-6. 
62. Waldrop-Valverde D, Jones DL, Jayaweera D, Gonzalez P, Romero J, 
Ownby RL. Gender differences in medication management capacity in HIV 
infection: the role of health literacy and numeracy. AIDS Behav2009 Feb;13(1):46-
52. 
63. Kim SP, Knight SJ, Tomori C, Colella KM, Schoor RA, Shih L, et al. Health 
literacy and shared decision making for prostate cancer patients with low 
socioeconomic status. Cancer Invest2001;19(7):684-91. 
64. Gazmararian JA, Williams MV, Peel J, Baker DW. Health literacy and 
knowledge of chronic disease. Patient Educ Couns2003 Nov;51(3):267-75. 
65. Powell CK, Hill EG, Clancy DE. The relationship between health literacy 
and diabetes knowledge and readiness to take health actions. Diabetes Educ2007 
Jan-Feb;33(1):144-51. 
66. Sentell TL, Halpin HA. Importance of adult literacy in understanding health 
disparities. J Gen Intern Med2006 Aug;21(8):862-6. 
67. Sudore RL, Mehta KM, Simonsick EM, Harris TB, Newman AB, Satterfield S, 
et al. Limited literacy in older people and disparities in health and healthcare 
access. J Am Geriatr Soc2006 May;54(5):770-6. 
68. Wolf MS, Gazmararian JA, Baker DW. Health literacy and functional health 
status among older adults. Arch Intern Med2005 Sep 26;165(17):1946-52. 
69. McNaughton CD, Korman RR, Kabagambe EK, Wright SW. Health literacy 
and blood glucose among Guyanese emergency department patients without 
diagnosed diabetes: a cross-sectional study. Diabetol Metab Syndr2015;7:31. 
70. Mitchell SE, Sadikova E, Jack BW, Paasche-Orlow MK. Health literacy and 
30-day postdischarge hospital utilization. J Health Commun2012;17 Suppl 3:325-
38. 
71. Baker DW, Wolf MS, Feinglass J, Thompson JA, Gazmararian JA, Huang J. 
Health literacy and mortality among elderly persons. Arch Intern Med2007 Jul 
23;167(14):1503-9. 
72. Sudore RL, Yaffe K, Satterfield S, Harris TB, Mehta KM, Simonsick EM, et 
al. Limited literacy and mortality in the elderly: the health, aging, and body 
composition study. J Gen Intern Med2006 Aug;21(8):806-12. 
73. Morris NS, MacLean CD, Littenberg B. Literacy and health outcomes: a 
cross-sectional study in 1002 adults with diabetes. BMC Fam Pract2006;7:49. 
74. Schillinger D, Barton LR, Karter AJ, Wang F, Adler N. Does literacy mediate 
the relationship between education and health outcomes? A study of a low-
income population with diabetes. Public Health Rep2006 May-Jun;121(3):245-54. 
75. Kim S, Love F, Quistberg DA, Shea JA. Association of health literacy with 
self-management behavior in patients with diabetes. Diabetes Care2004 
Dec;27(12):2980-2. 
76. Williams MV, Baker DW, Honig EG, Lee TM, Nowlan A. Inadequate literacy 
is a barrier to asthma knowledge and self-care. Chest1998 Oct;114(4):1008-15. 
77. Piette JD, Schillinger D, Potter MB, Heisler M. Dimensions of patient-
provider communication and diabetes self-care in an ethnically diverse 
population. J Gen Intern Med2003 Aug;18(8):624-33. 
78. Paasche-Orlow MK, Wolf MS. The causal pathways linking health literacy 
to health outcomes. Am J Health Behav2007 Sep-Oct;31 Suppl 1:S19-26. 



References 

210   

79. Baker DW, Parker RM, Williams MV, Pitkin K, Parikh NS, Coates W, et al. 
The health care experience of patients with low literacy. Arch Fam Med1996 
Jun;5(6):329-34. 
80. Safeer RS, Keenan J. Health literacy: the gap between physicians and 
patients. Am Fam Physician2005 Aug 1;72(3):463-8. 
81. Greene J, Peters E, Mertz CK, Hibbard JH. Comprehension and choice of a 
consumer-directed health plan: an experimental study. Am J Manag Care2008 
Jun;14(6):369-76. 
82. Peters E, Dieckmann N, Dixon A, Hibbard JH, Mertz CK. Less is more in 
presenting quality information to consumers. Med Care Res Rev2007 
Apr;64(2):169-90. 
83. Garcia-Retamero R, Galesic M. Communicating treatment risk reduction 
to people with low numeracy skills: a cross-cultural comparison. Am J Public 
Health2009 Dec;99(12):2196-202. 
84. Galesic M, Gigerenzer G, Straubinger N. Natural frequencies help older 
adults and people with low numeracy to evaluate medical screening tests. Med 
Decis Making2009 May-Jun;29(3):368-71. 
85. Galesic M, Garcia-Retamero R, Gigerenzer G. Using icon arrays to 
communicate medical risks: overcoming low numeracy. Health Psychol2009 
Mar;28(2):210-6. 
86. Wright AJ, Whitwell SC, Takeichi C, Hankins M, Marteau TM. The impact 
of numeracy on reactions to different graphic risk presentation formats: An 
experimental analogue study. Br J Health Psychol2009 Feb;14(Pt 1):107-25. 
87. Campbell FA, Goldman BD, Boccia ML, Skinner M. The effect of format 
modifications and reading comprehension on recall of informed consent 
information by low-income parents: a comparison of print, video, and computer-
based presentations. Patient Educ Couns2004 May;53(2):205-16. 
88. Bryant MD, Schoenberg ED, Johnson TV, Goodman M, Owen-Smith A, 
Master VA. Multimedia version of a standard medical questionnaire improves 
patient understanding across all literacy levels. J Urol2009 Sep;182(3):1120-5. 
89. Greene J, Peters E. Medicaid consumers and informed decisionmaking. 
Health Care Financ Rev2009 Spring;30(3):25-40. 
90. Yates K, Pena A. Comprehension of discharge information for minor head 
injury: a randomised controlled trial in New Zealand. N Z Med J2006 Aug 
04;119(1239):U2101. 
91. Gerber BS, Brodsky IG, Lawless KA, Smolin LI, Arozullah AM, Smith EV, et 
al. Implementation and evaluation of a low-literacy diabetes education computer 
multimedia application. Diabetes Care2005 Jul;28(7):1574-80. 
92. Wallace AS, Seligman HK, Davis TC, Schillinger D, Arnold CL, Bryant-
Shilliday B, et al. Literacy-appropriate educational materials and brief counseling 
improve diabetes self-management. Patient Educ Couns2009 Jun;75(3):328-33. 
93. Negarandeh R, Mahmoodi H, Noktehdan H, Heshmat R, Shakibazadeh E. 
Teach back and pictorial image educational strategies on knowledge about 
diabetes and medication/dietary adherence among low health literate patients 
with type 2 diabetes. Prim Care Diabetes2013 Jul;7(2):111-8. 
94. Seligman HK, Wang FF, Palacios JL, Wilson CC, Daher C, Piette JD, et al. 
Physician notification of their diabetes patients' limited health literacy. A 
randomized, controlled trial. J Gen Intern Med2005 Nov;20(11):1001-7. 
95. Ferreira MR, Dolan NC, Fitzgibbon ML, Davis TC, Gorby N, Ladewski L, et 
al. Health care provider-directed intervention to increase colorectal cancer 



References 

211   

screening among veterans: results of a randomized controlled trial. J Clin 
Oncol2005 Mar 01;23(7):1548-54. 
96. DeWalt DA, Malone RM, Bryant ME, Kosnar MC, Corr KE, Rothman RL, et 
al. A heart failure self-management program for patients of all literacy levels: a 
randomized, controlled trial [ISRCTN11535170]. BMC Health Serv Res2006 Mar 
13;6:30. 
97. Healthy People 2010 Final Review. Hyattsville, MD: National Center for 
Health Statistics2012. 
98. Joseph KS. An Overview of Perinatal Health in Canada: Canadian Perinatal 
Surveillance System 2008. 
99. Luo ZC, Wilkins R, Kramer MS, Fetal, Infant Health Study Group of the 
Canadian Perinatal Surveillance S. Effect of neighbourhood income and maternal 
education on birth outcomes: a population-based study. CMAJ2006 May 
9;174(10):1415-20. 
100. Perinatal Mortality in Ireland: National Perinatal Epidemiology 
Centre2014. 
101. Bennett I, Switzer J, Aguirre A, Evans K, Barg F. 'Breaking it down': patient-
clinician communication and prenatal care among African American women of 
low and higher literacy. Ann Fam Med2006 Jul-Aug;4(4):334-40. 
102. Mojoyinola JK. Influence of Maternal Health Literacy on Healthy 
Pregnancy and Pregnancy Outcomes of Women Attending Public Hospitals in 
Ibadan, Oyo State, Nigeria. African Research Review2011;5(3):28-39. 
103. Kohan S GS, Dodangeh M. Associations between maternal health literacy 
and prenatal care and pregnancy 
outcome Ir J o Nurs & Mid Res2007;12(4):146-52. 
104. Endres LK, Sharp LK, Haney E, Dooley SL. Health literacy and pregnancy 
preparedness in pregestational diabetes. Diabetes Care2004 Feb;27(2):331-4. 
105. Moynihan A. The Association of Maternal Health Literacy Levels and 
Preterm Birth: Walden University; 2015. 
106. Ehrenthal DB, Maiden K, Rogers S, Ball A. Postpartum healthcare after 
gestational diabetes and hypertension. J Womens Health (Larchmt)2014 
Sep;23(9):760-4. 
107. American Diabetes A. Diagnosis and classification of diabetes mellitus. 
Diabetes Care2006 Jan;29 Suppl 1:S43-8. 
108. Catalano PM, Hauguel-De Mouzon S. Is it time to revisit the Pedersen 
hypothesis in the face of the obesity epidemic? Am J Obstet Gynecol2011 
Jun;204(6):479-87. 
109. Barbour LA, McCurdy CE, Hernandez TL, Kirwan JP, Catalano PM, 
Friedman JE. Cellular mechanisms for insulin resistance in normal pregnancy and 
gestational diabetes. Diabetes Care2007 Jul;30 Suppl 2:S112-9. 
110. Knopp RH. John B. O'Sullivan: a pioneer in the study of gestational 
diabetes. Diabetes Care2002 May;25(5):943-4. 
111. Group HSCR, Metzger BE, Lowe LP, Dyer AR, Trimble ER, Chaovarindr U, et 
al. Hyperglycemia and adverse pregnancy outcomes. N Engl J Med2008 May 
8;358(19):1991-2002. 
112. International Association of D, Pregnancy Study Groups Consensus, Panel, 
Metzger BE, Gabbe SG, Persson B, Buchanan TA, Catalano PA, et al. International 
association of diabetes and pregnancy study groups recommendations on the 
diagnosis and classification of hyperglycemia in pregnancy. Diabetes Care2010 
Mar;33(3):676-82. 



References 

212   

113. Benhalima K, Mathieu C, Damm P, Van Assche A, Devlieger R, Desoye G, 
et al. A proposal for the use of uniform diagnostic criteria for gestational diabetes 
in Europe: an opinion paper by the European Board & College of Obstetrics and 
Gynaecology (EBCOG). Diabetologia2015 Jul;58(7):1422-9. 
114. Agarwal MM. Gestational diabetes mellitus: An update on the current 
international diagnostic criteria. World J Diabetes2015 Jun 25;6(6):782-91. 
115. Ferrara A. Increasing prevalence of gestational diabetes mellitus: a public 
health perspective. Diabetes Care2007 Jul;30 Suppl 2:S141-6. 
116. Agarwal MM, Dhatt GS, Shah SM. Gestational diabetes mellitus: 
simplifying the international association of diabetes and pregnancy diagnostic 
algorithm using fasting plasma glucose. Diabetes Care2010 Sep;33(9):2018-20. 
117. Anna V, van der Ploeg HP, Cheung NW, Huxley RR, Bauman AE. 
Sociodemographic correlates of the increasing trend in prevalence of gestational 
diabetes mellitus in a large population of women between 1995 and 2005. 
Diabetes Care2008 Dec;31(12):2288-93. 
118. O'Sullivan EP, Avalos G, O'Reilly M, Dennedy MC, Gaffney G, Dunne F, et 
al. Atlantic Diabetes in Pregnancy (DIP): the prevalence and outcomes of 
gestational diabetes mellitus using new diagnostic criteria. Diabetologia2011 
Jul;54(7):1670-5. 
119. National Maternity Hospital Annual Report 2015. Dublin: MNH2016. 
120. Women's and Children's Annula Clinical Report 2014: Saolta2015. 
121. Saolta Women’s and Children’s Directorate Annual Clinical Report 
20132014. 
122. Crowther CA, Hiller JE, Moss JR, McPhee AJ, Jeffries WS, Robinson JS, et al. 
Effect of treatment of gestational diabetes mellitus on pregnancy outcomes. N 
Engl J Med2005 Jun 16;352(24):2477-86. 
123. Mitanchez D. Foetal and neonatal complications in gestational diabetes: 
perinatal mortality, congenital malformations, macrosomia, shoulder dystocia, 
birth injuries, neonatal complications. Diabetes Metab2010 Dec;36(6 Pt 2):617-27. 
124. Wendland EM, Torloni MR, Falavigna M, Trujillo J, Dode MA, Campos MA, 
et al. Gestational diabetes and pregnancy outcomes--a systematic review of the 
World Health Organization (WHO) and the International Association of Diabetes in 
Pregnancy Study Groups (IADPSG) diagnostic criteria. BMC Pregnancy 
Childbirth2012;12:23. 
125. Ratner RE. Prevention of type 2 diabetes in women with previous 
gestational diabetes. Diabetes Care2007 Jul;30 Suppl 2:S242-5. 
126. Kim C, Newton KM, Knopp RH. Gestational diabetes and the incidence of 
type 2 diabetes: a systematic review. Diabetes Care2002 Oct;25(10):1862-8. 
127. Landon MB, Spong CY, Thom E, Carpenter MW, Ramin SM, Casey B, et al. 
A multicenter, randomized trial of treatment for mild gestational diabetes. N Engl 
J Med2009 Oct 1;361(14):1339-48. 
128. Horvath K, Koch K, Jeitler K, Matyas E, Bender R, Bastian H, et al. Effects of 
treatment in women with gestational diabetes mellitus: systematic review and 
meta-analysis. BMJ2010;340:c1395. 
129. Metzger BE, Buchanan, T.A., Coustan D.R., de Leiva, A., Dunger, D.B., 
Hadden, D.R., Hod, M., Kitzmiller, J.L., Kjos, S.L., Oats, J.N., Pettitt, D.P., Sacks, 
D.A., Zoupas, C. . Summary and Recommendations of the Fifth International 
Workshop-Conference on Gestational Diabetes Mellitus. Diabetes 
Care2007;30(S,2):S251-S60. 
130. Guidelines for the Management of Pre-gestational and Gestational 
Diabetes Mellitus from Pre-conception to the Postnatal period. Health Service 



References 

213   

Executive; 2010; Available from: 
https://www.hse.ie/eng/about/Who/clinical/natclinprog/obsandgynaeprogramm
e/guide11.pdf. 
131. Dunne F, Gaffney, G. ATLANTIC DIP Clinical Guidelines for the 
Management of Diabetes in Pregnancy2015 August, 2015. 
132. Dennedy MC, Dunne F. The maternal and fetal impacts of obesity and 
gestational diabetes on pregnancy outcome. Best Pract Res Clin Endocrinol 
Metab2010 Aug;24(4):573-89. 
133. Boomsma CM, Eijkemans MJ, Hughes EG, Visser GH, Fauser BC, Macklon 
NS. A meta-analysis of pregnancy outcomes in women with polycystic ovary 
syndrome. Hum Reprod Update2006 Nov-Dec;12(6):673-83. 
134. Saggese G, Fanos M, Simi F. SGA children: auxological and metabolic 
outcomes - the role of GH treatment. J Matern Fetal Neonatal Med2013 Oct;26 
Suppl 2:64-7. 
135. Rowan JA, Mi GI. A trial in progress: gestational diabetes. Treatment with 
metformin compared with insulin (the Metformin in Gestational Diabetes [MiG] 
trial). Diabetes Care2007 Jul;30 Suppl 2:S214-9. 
136. Rowan JA, Hague WM, Gao W, Battin MR, Moore MP, Mi GTI. Metformin 
versus insulin for the treatment of gestational diabetes. N Engl J Med2008 May 
08;358(19):2003-15. 
137. Harper LM, Renth A, Cade WT, Colvin R, Macones GA, Cahill AG. Impact of 
obesity on maternal and neonatal outcomes in insulin-resistant pregnancy. Am J 
Perinatol2014 May;31(5):383-8. 
138. Organization WH. Declaration of Helsinki: WHO2001. 
139. Begley C. HA, Lalor J., Sheerin F., Alexander j., Nicholl H., Lawler D., 
Keenan P., Tuohy T., Kavanagh R.   . Women with Disabilities: Barriers and 
Facilitators to Accessing Services during Pregnancy, Childbirth and Early 
Motherhood 2009. 
140. NVS UK FINAL APRIL 2012. Available from: 
http://www.healthliteracy.org.uk/~healthli/images/pdf/NVS_UK_instructions_sho
wcard_questions_final.pdf. 
141. Group WS. E3 Maternity Information System.  U.K.2016; Available from: 
http://www.euroking.com/maternity-system/. 
142. Global Database on Body Mass Index. World Health Organization; 2016; 
Available from: http://apps.who.int/bmi/index.jsp?introPage=intro_3.html. 
143. BMI Charts UK corss-sectional reference data: 1990/1, Child Growth 
Foundation MA.  London W4 1PW: Child Growth Foundation. 
144. Weight management before, during and after pregnancy2010. 
145. O'Brien TE, Ray JG, Chan WS. Maternal body mass index and the risk of 
preeclampsia: a systematic overview. Epidemiology2003 May;14(3):368-74. 
146. Callaway LK, Prins JB, Chang AM, McIntyre HD. The prevalence and impact 
of overweight and obesity in an Australian obstetric population. Med J Aust2006 
Jan 16;184(2):56-9. 
147. Russell A, Gillespie S, Satya S, Gaudet LM. Assessing the accuracy of 
pregnant women in recalling pre-pregnancy weight and gestational weight gain. J 
Obstet Gynaecol Can2013 Sep;35(9):802-9. 
148. Owens LA, O'Sullivan EP, Kirwan B, Avalos G, Gaffney G, Dunne F, et al. 
ATLANTIC DIP: the impact of obesity on pregnancy outcome in glucose-tolerant 
women. Diabetes Care2010 Mar;33(3):577-9. 

http://www.hse.ie/eng/about/Who/clinical/natclinprog/obsandgynaeprogramme/guide11.pdf
http://www.hse.ie/eng/about/Who/clinical/natclinprog/obsandgynaeprogramme/guide11.pdf
http://www.healthliteracy.org.uk/~healthli/images/pdf/NVS_UK_instructions_showcard_questions_final.pdf
http://www.healthliteracy.org.uk/~healthli/images/pdf/NVS_UK_instructions_showcard_questions_final.pdf
http://www.euroking.com/maternity-system/
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html


References 

214   

149. Sebire NJ, Jolly M, Harris JP, Wadsworth J, Joffe M, Beard RW, et al. 
Maternal obesity and pregnancy outcome: a study of 287,213 pregnancies in 
London. Int J Obes Relat Metab Disord2001 Aug;25(8):1175-82. 
150. Addo VN. Body Mass Index, Weight Gain during Pregnancy and Obstetric 
Outcomes. Ghana Med J2010 Jun;44(2):64-9. 
151. Natamba BK, Sanchez SE, Gelaye B, Williams MA. Concordance between 
self-reported pre-pregnancy body mass index (BMI) and BMI measured at the first 
prenatal study contact. BMC Pregnancy Childbirth2016 Jul 26;16(1):187. 
152. Campbell DM, Templeton A. Maternal complications of twin pregnancy. 
Int J Gynaecol Obstet2004 Jan;84(1):71-3. 
153. Rao A, Sairam S, Shehata H. Obstetric complications of twin pregnancies. 
Best Pract Res Clin Obstet Gynaecol2004 Aug;18(4):557-76. 
154. Office CS. CSO Vital Statistics Quarter 1, 2016.  2016 [01.11.2016]; 
Available from: http://www.cso.ie/en/releasesandpublications/ep/p-
vs/vitalstatisticsfirstquarter2016/. 
155. Office CS. Men and Women in Ireland 2013. 2014. 
156. J RHB. Pregnancy & Employment: A Literature Review Dublin: HSE Crisis 
Pregnancy Programme and The Equality Authority; 2011; Available from: 
https://www.esri.ie/pubs/BKMNEXT189.pdf. 
157. Confederation IBaE. Labour market participation of women: IBEC2016 
October 2016. 
158. Layte R MC. Growing Up in Ireland Maternal Health Behaviours and Child 
Growth in Infancy2014. 
159. Health Service Executive & Institute of Obstetrics & Gynaecology RCoPoI. 
Obesity and Pregnancy Clinical Practice Guideline2013. 
160. Gynecologists TACoOa. Committee Opinion Physical Activity and Exercise 
during Pregnancy and the Postpartum period2015 Contract No.: Number 650. 
161. Turner MJ, Fattah C, O'Connor N, Farah N, Kennelly M, Stuart B. Body 
Mass Index and spontaneous miscarriage. Eur J Obstet Gynecol Reprod Biol2010 
Aug;151(2):168-70. 
162. Office CS. Survey on Income and Living Conditions (SILC) 2014 results.  
2015; Available from: 
http://www.cso.ie/en/releasesandpublications/er/silc/surveyonincomeandlivingc
onditions2014/. 
163. Health Do. Health in Ireland Key Trends 20152015. 
164. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health 
literacy and health outcomes: an updated systematic review. Ann Intern Med2011 
Jul 19;155(2):97-107. 
165. Confounding Bias.   [17.04.2017]; Available from: 
http://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704-eps713_confounding-
em/bs704-ep713_confounding-em_print.html  
166. Avalos GE, Owens LA, Dunne F, Collaborators AD. Applying current 
screening tools for gestational diabetes mellitus to a European population: is it 
time for change? Diabetes Care2013 Oct;36(10):3040-4. 
167. Osborn CY, Weiss BD, Davis TC, Skripkauskas S, Rodrigue C, Bass PF, et al. 
Measuring adult literacy in health care: performance of the newest vital sign. Am J 
Health Behav2007 Sep-Oct;31 Suppl 1:S36-46. 
168. Parliament E. Directive 2001/83/EC of the European Parliament and of the 
Council. 2001. 
169. Mental Health in Ireland: Awareness and Attitudes2007. 

http://www.cso.ie/en/releasesandpublications/ep/p-vs/vitalstatisticsfirstquarter2016/
http://www.cso.ie/en/releasesandpublications/ep/p-vs/vitalstatisticsfirstquarter2016/
http://www.esri.ie/pubs/BKMNEXT189.pdf
http://www.cso.ie/en/releasesandpublications/er/silc/surveyonincomeandlivingconditions2014/
http://www.cso.ie/en/releasesandpublications/er/silc/surveyonincomeandlivingconditions2014/
http://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704-eps713_confounding-em/bs704-ep713_confounding-em_print.html
http://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704-eps713_confounding-em/bs704-ep713_confounding-em_print.html


References 

215   

170. Flu Vaccination. Health Service Executive;  [05.11.2016]; Available from: 
www.hse.ie/eng/health/Immunisation/pubinfo/fluvaccine. 
171. Regulation (EU) No 1169/2011 of the European Parliament and of the 
Council of 25 October 2011. 2011. 
172. Bennett IM, Chen J, Soroui JS, White S. The contribution of health literacy 
to disparities in self-rated health status and preventive health behaviors in older 
adults. Ann Fam Med2009 May-Jun;7(3):204-11. 
173. Omariba DW, Ng E. Immigration, generation and self-rated health in 
Canada: on the role of health literacy. Can J Public Health2011 Jul-Aug;102(4):281-
5. 
174. Delaney L, Wall P, O'HAodha F. Social capital and self-rated health in the 
Republic of Ireland: evidence from the European Social survey. Ir Med J2007 
Sep;100(8):suppl 52-6. 
175. Lambert M, Luke J, Downey B, Crengle S, Kelaher M, Reid S, et al. Health 
literacy: health professionals' understandings and their perceptions of barriers 
that Indigenous patients encounter. BMC Health Serv Res2014 Nov 29;14:614. 
176. Knight GD. An Evlauation of the Health Literacy Knowledge and 
Experience of Registered Nurses in Georgia. Alabama: University of Alabama; 
2011. 
177. Bass PF, 3rd, Wilson JF, Griffith CH, Barnett DR. Residents' ability to 
identify patients with poor literacy skills. Acad Med2002 Oct;77(10):1039-41. 
178. Kelly PA, Haidet P. Physician overestimation of patient literacy: a potential 
source of health care disparities. Patient Educ Couns2007 Apr;66(1):119-22. 
179. van der Heide I, Wang J, Droomers M, Spreeuwenberg P, Rademakers J, 
Uiters E. The relationship between health, education, and health literacy: results 
from the Dutch Adult Literacy and Life Skills Survey. J Health Commun2013;18 
Suppl 1:172-84. 
180. Lipkus IM, Samsa G, Rimer BK. General performance on a numeracy scale 
among highly educated samples. Med Decis Making2001 Jan-Feb;21(1):37-44. 
181. TenHave TR, Van Horn B, Kumanyika S, Askov E, Matthews Y, Adams-
Campbell LL. Literacy assessment in a cardiovascular nutrition education setting. 
Patient Educ Couns1997 Jun;31(2):139-50. 
182. Gazmararian JA, Baker DW, Williams MV, Parker RM, Scott TL, Green DC, 
et al. Health literacy among Medicare enrollees in a managed care organization. 
JAMA1999 Feb 10;281(6):545-51. 
183. Miller MJ, Degenholtz HB, Gazmararian JA, Lin CJ, Ricci EM, Sereika SM. 
Identifying elderly at greatest risk of inadequate health literacy: a predictive 
model for population-health decision makers. Res Social Adm Pharm2007 
Mar;3(1):70-85. 
184. Martin LT, Ruder T, Escarce JJ, Ghosh-Dastidar B, Sherman D, Elliott M, et 
al. Developing predictive models of health literacy. J Gen Intern Med2009 
Nov;24(11):1211-6. 
185. McNaughton C, Wallston KA, Rothman RL, Marcovitz DE, Storrow AB. 
Short, subjective measures of numeracy and general health literacy in an adult 
emergency department. Acad Emerg Med2011 Nov;18(11):1148-55. 
186. Wallace LS, Rogers ES, Roskos SE, Holiday DB, Weiss BD. Brief report: 
screening items to identify patients with limited health literacy skills. J Gen Intern 
Med2006 Aug;21(8):874-7. 
187. Czeizel AE, Dudas I. Prevention of the first occurrence of neural-tube 
defects by periconceptional vitamin supplementation. N Engl J Med1992 Dec 
24;327(26):1832-5. 

http://www.hse.ie/eng/health/Immunisation/pubinfo/fluvaccine


References 

216   

188. McDonnell R, Johnson Z, Doyle A, Sayers G. Determinants of folic acid 
knowledge and use among antenatal women. J Public Health Med1999 
Jun;21(2):145-9. 
189. Kelleher CC, Friel S, Nic Gabhainn S, Tay JB. Socio-demographic predictors 
of self-rated health in the Republic of Ireland: findings from the National Survey 
on Lifestyle, Attitudes and Nutrition, SLAN. Soc Sci Med2003 Aug;57(3):477-86. 
190. Ladewig EL, Hayes C, Browne J, Layte R, Reulbach U. The influence of 
ethnicity on breastfeeding rates in Ireland: a cross-sectional study. J Epidemiol 
Community Health2014 Apr;68(4):356-62. 
191. Hospital NM. NMH Annual Report 20152015. 
192. Lin PC, Hung CH, Chan TF, Lin KC, Hsu YY, Ya-Ling T. The risk factors for 
gestational diabetes mellitus: A retrospective study. Midwifery2016 Nov;42:16-20. 
193. Innes KE, Byers TE, Marshall JA, Baron A, Orleans M, Hamman RF. 
Association of a woman's own birth weight with subsequent risk for gestational 
diabetes. JAMA2002 May 15;287(19):2534-41. 
194. Dode MA, dos Santos IS. Non classical risk factors for gestational diabetes 
mellitus: a systematic review of the literature. Cad Saude Publica2009;25 Suppl 
3:S341-59. 
195. Nutbeam D. The evolving concept of health literacy. Soc Sci Med2008 
Dec;67(12):2072-8. 
196. Begoray DL, Kwan B. A Canadian exploratory study to define a measure of 
health literacy. Health Promot Int2012 Mar;27(1):23-32. 
197. Wu AD, Begoray DL, Macdonald M, Wharf Higgins J, Frankish J, Kwan B, et 
al. Developing and evaluating a relevant and feasible instrument for measuring 
health literacy of Canadian high school students. Health Promot Int2010 
Dec;25(4):444-52. 
198. Powers BJ, Trinh JV, Bosworth HB. Can this patient read and understand 
written health information? JAMA2010 Jul 7;304(1):76-84. 
199. Collins SA, Currie LM, Bakken S, Vawdrey DK, Stone PW. Health literacy 
screening instruments for eHealth applications: a systematic review. J Biomed 
Inform2012 Jun;45(3):598-607. 
200. Stagliano V, Wallace LS. Brief health literacy screening items predict 
newest vital sign scores. J Am Board Fam Med2013 Sep-Oct;26(5):558-65. 
201. Lee SY, Tsai TI, Tsai YW. Accuracy in self-reported health literacy 
screening: a difference between men and women in Taiwan. BMJ Open2013 Nov 
20;3(11):e002928. 
 
 

 

 

 

 

 

 

 

 



References 

217   

 



Appendices 

215   

Section 7: Appendices 

Appendix A: Protocol for screening and OGTT in UHG 

 

Screening for Gestational Diabetes Mellitus 

Pregnant women should be categorised into one of the 

following three groups: 

1. HIGH RISK 

Women with any one of the following risk factors should undergo an 

oral glucose tolerance test (OGTT) as soon as is feasible. If a woman 

is found not to have gesttional diabetes mellitus (GDM) at this initial 

screening, she should be re-tested between 24-28 weeks gestation. 

 

 Body mass index >30Kg/m2 

 Prior history of GDM or delivery of large-for-gestational-age 

infant 

 Presence of glycosuria 

 Diagnosis of polycystic ovarian syndrome (PCOS) 

 Strong family history of Type 2 diabetes 

 Ethnicity (all ethnic sub groups) 

 

2. MEDIUM RISK 

A woman with any one of the following risk factors should be 

screened at 24-28 weeks gestation. 

 Body mass index 25-30Kg/m2 

 Maternal age > 30 years 

 Long-term steroids 

 Previous unexplained perinatal death 

 Polyhydramnios and/or macrosomia in existing pregnancy 

 

3. LOW RISK 

Women with ALL of the following characteristics do not require 

screening: 

 Age < 25 years 

 Eight normal before pregnancy (body mass index ≤ 25Kg/m2 

 Caucasian 

 No known diabetes in first-degree relatives 

 No history of abnormal glucose tolerance 

 No history of poor obstetrical outcome 
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Appendix B: Participant information sheet and consent form 

 

PARTICIPANT INFORMATION SHEET   Date: 4.01.2016 

 Health Literacy Levels in women at risk of Gestational Diabetes Mellitus 

attending antenatal services in University Hospital Galway 

  

Introduction: 
You are invited to participate in a research study which aims to 
gather information from pregnant women who are referred for a 
glucose tolerance test. The purpose of the research is to check your 
level of understanding when you receive information, which you may 
be given verbally (spoken) by medical staff (a nurse or a doctor, for 
example) or it may be written information, such as a leaflet or 
prescription.  It may include numeracy skills (dealing with numbers) 
and text (sentences and explanations). Some questions may ask 
about your ability to find out about health services available to help 
you make good health decisions for you and your family. These skills 
are called “Health Literacy”.  
The reason we are doing this study is that it has been shown that 
patients that have difficulty understanding health information may 
find it more difficult to make good decisions about their health. They 
may also find it difficult to understand all the information they are 
given by the doctor, nurse, or dietician. 
 Health care professionals may not be aware of difficulties that some 
people have in understanding information about health matters. This 
study will help us to find out about the health literacy of pregnant 
women who are at risk for developing diabetes in pregnancy.    

 
Procedure:   
The study will take place during the time that you are in the 
maternity department for the glucose tolerance test. Firstly you will 
be asked to complete a form while you are in the waiting area. These 
will be general questions about you, your health and your social 
circumstances. 
Then you will be brought into a room where the study researcher will 
ask questions from 2 health literacy questionnaires, which have been 
used previously in Ireland to check health literacy. The researcher will 
also access your computer file in the hospital to get additional 
information about you and the rest of the pregnancy. Blood test 
results will be taken from the hospital laboratory electronic system.  
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The study forms will take about 20 minutes and will take place during 
the time that you are in the maternity department for the glucose 
tolerance test (which will take 2 hours). All information will be 
obtained anonymously, which means names and addresses will not 
written in the computer results sheet. ONLY THE STUDY 
RESEARCHERS WILL HAVE THE RESULTS AND THE FILE WILL ONLY 
OPEN BY USE OF A PASSWORD.  

 
Inclusion and Exclusion criteria: 
All patients booked in for a glucose tolerance test to the maternity 
department are eligible to take part in the study. If you have difficulty 
reading English or understanding spoken English you will not be 
asked to participate in the study. You must be over 18 years old to 
participate in this study. 
 
Benefits/Risks to Participants: 
This study will not cause any risks to you. If you have concerns about 
your health literacy you can contact the National Health literacy 
Association (NALA). The website is www.nala.ie or you can phone the 
freephone number 1800 202065.  NALA provides advice and services.   
  

Compensation: 
No tangible compensation will be given. A copy of the research 
results will be available at the conclusion of the study from Dr Yvonne 
Finn (yvonne.finn@nuigalway.ie) 

 
Voluntary Nature of the Study: 
Participation in this study is strictly voluntary, and if agreement to 
participation is given, it can be withdrawn at any time without 
affecting yours rights in any way. 

 
Points of Contact: 
It is understood that should you have any questions or comments 
regarding this study, the Principal Investigator, Dr Yvonne Finn should 
be contacted. yvonne.finn@nuigalway.ie  

 

 

 

 

http://www.nala.ie/
mailto:yvonne.finn@nuigalway.ie
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CONSENT FORM 

 Health Literacy Levels in women at risk of Gestational Diabetes 

Mellitus attending antenatal services in University Hospital Galway  

 

Please tick box: 

 

1. I confirm that I have read the information sheet dated 
04.01.2016 and have had the opportunity to ask questions 

                

2. I am satisfied that I understand the information provided and 

have had enough time to consider the information 

 

3. I understand that my participation is voluntary and that I am 

free to withdraw at any time, without giving any reason, 

without my legal rights being affected.    

 

4. I agree to take part in the above study 

 

Name:  

Address:  

 

Date of birth:  

 

Signature of participant:                                              Date:                                                                     

Signature of Researcher:                                              Date: 

 

 

 

 

  

  

  

  

  



Appendices 

220   

Appendix C: Ethics approval statement 
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Appendix D: Demographic form 

 

 

Health Literacy Levels in women at risk of Gestational Diabetes 

Mellitus attending antenatal services in University Hospital Galway   

 

Questionnaire: please answer all questions. If you have any 

questions please ask the researcher. All information gathered will 

be recorded anonymously. 

 

  

1) Age .....................years 

  

2) How many weeks are you pregnant?                         weeks        

 

 

3) What is your legal marital status?  

 

Not married                 Married               Separated/divorced                 

  

 

4) Regarding smoking cigarettes, which of the following applies to 

you? 

 Please tick one 

1. You smoke at the present time  

 2. You used to smoke but you stopped 
when you found out you were pregnant 

 

3. You used to smoke but you stopped 
before you knew you were pregnant 

 

4. You have never smoked   
 

 

 

 

 

  

      

  

5. DK 
(SPONTANEOUS)  
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5) What is the highest level of education you have successfully 

completed (usually by obtaining a certificate or diploma)? Tick one 

box 

Level 0                               Level 1                                Level 2                               

(pre-primary education)     (primary education)      (lower secondary)  

        

 

  Level 3                                Level 4                                Level 5 

(upper secondary            (post-secondary/                              third level              
education)                               non-third level)             

 

Level 6     

(third level (postgrad Diploma/Masters / PhD) 

                                                 

 

6) Employment status. Which of the following best represents your 

current employment status? 

 

Unemployed                    Self-employed                      Full-time  

                                                                                           employee                                                             

                                                                                                         

 

Part-time Employee                      Student/ in training/  

                                                          Unpaid work experience               

                                                        

fulltime homemaker/parent or carer                                             

 

 

7)  Which one of the following corresponds to your situation? (tick 

one box) 

 
1. Your father and mother were born in Ireland 

 

2. One of your parents was born in Ireland and the other was 

born in another member state of the European Union 
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3. Your mother and your father were born in another Member 

State of the European Union 

 

4. One of your parents was born in Ireland and the other was 

born outside of the European Union 

 

5. Your mother and your father were born outside of the 

European Union 

 

6. One of your parents was born in another member State of 

the European Union and the other was born outside the 

European union   

 

8) Which of the following best corresponds to your average income? 

        Low                                      Below average                             Average              

 

        Above average                                          High 

 

9) Did you drink any alcoholic beverages (beer, wine, spirits, cider or 

other local beverages) in the last 30 days?  

1. Yes                                          2. No                                     3. Don’t know 

 

 

10) How often during the last month did you exercise for 30 minutes 

or longer e.g. running, walking or cycling? 

 

Almost every day                       A few times                        A few times  

                                                      a week                                 this month  

 

 Not at all                                     I haven’t been 

                                                       able to exercise  
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11) How is your health in general? 

 

 Very good                        Good                             Fair                 

 

 

 Bad                                                     Very bad 

 

  

 

 

12)  Health literacy refers to your level of understanding of 

information about your own health, general health information 

and information about the health service. Which of the following 

corresponds, in your view, to your level of health literacy?  

 

Low /inadequate                                 Adequate                                      

 

           Above average                                            High 

 

 

13) What kind of health insurance do you have?  

            Public (medical card or GP card)                              Private  

           Public and private                                              None  
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Appendix E: NVS (U.K.) 
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NVS (U.K) questions and correct responses 

 

Instructions: hand label to respondent and give them a minute or so to 

read it – this is not timed, so give them as long as they need. 

Read out: This part of the survey will look at health information on food 

packaging. This show card gives you the kind of information you might find 

on the back of a container of ice cream that you just bought at the 

supermarket. I need you to look at this show card, and then I’m going to 

ask you to answer some questions. Please have a good read of the 

information. Let me know when you are finished and we’ll move on to the 

questions.  

Question Yes  No 
1. How many calories (kcal) will you eat if you eat the whole 

container? 
1,000 KCAL or 1,000 calories is the only correct answer 

  

2. If you are advised to eat no more than 60 gms of 
carbohydrate for dessert what is the maximum amount of 
ice cream you could eat? 

Two servings (or anything up to 2 servings) OR half the container (or 
anything up to half the container) OR 200mls (or any amount up to 
200mls) 

  

3. Imagine that your doctor advises you to reduce the 
amount of saturated fat in your diet. You usually have 42g 
of saturated fat each day, some of which comes from one 
serving of ice cream. If you stop eating ice cream, how 
many grams of saturated fat would you be eating each 
day? 

33 g is the only correct answer 

  

4. If you usually eat 2,500 calories each day, what percentage 
of your daily calorie (kcal) intake will you get from one 
serving of ice cream? 

1/10 (one tenth) OR 10% 

  

Imagine that you are allergic to the following substances: penicillin, 
peanuts, latex gloves and bee stings. 

5. Is it safe for you to eat this ice cream? 
No 

  

If no to Q5 
6. Why not? 

Because it contains peanut oil/peanuts/nuts 

  

 

One point per correct answer: Maximum score is 6 
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Appendix F: HLS-Q 

 

 

 

Cure and care   Managing symptoms, complaints, illness and treatments 

 Q1.1 On a scale from very easy to very difficult, how easy would you say it 

is to: find information about symptoms of illnesses that concern you? 

 1 Very easy               2 Fairly easy                                               3 Fairly difficult    

                     4 Very Difficult                         5 Don’t know (Spontaneous)  

Q1.2-On a scale from very easy to very difficult, how easy would you say it 

is to: find information on treatments of illnesses that concern you? 

1 Very easy                  2 Fairly easy                                               3 Fairly difficult     

                   4 Very Difficult                 5 Don’t know (Spontaneous) 

  

Q1.3-On a scale from very easy to very difficult, how easy would you say it 

is to: find out what to do in case of a medical emergency? 

1 Very easy                          2 Fairly easy                                   3 Fairly difficult  

                 4 Very Difficult                        5 Don’t know (Spontaneous)  

Q1.4-On a scale from very easy to very difficult, how easy would you say it 

is to: find out where to get professional help when you are ill? 

(Instructions: such as doctor, pharmacist, psychologist) 

1 Very easy                  2 Fairly easy                                          3 Fairly difficult      

           4 Very Difficult                        5 Don’t know (Spontaneous)  

Q1.5-On a scale from very easy to very difficult, how easy would you say it 

is to: understand what your doctor says to you? 

1 Very easy                    2 Fairly easy                                    3 Fairly difficult     

                    4 Very Difficult                5 Don’t know (Spontaneous)  

Q1.6-On a scale from very easy to very difficult, how easy would you say it 

is to: understand the leaflets that come with your medicine? 

1 Very easy                     2 Fairly easy                                          3 Fairly difficult     

                         4 Very Difficult                5 Don’t know (Spontaneous)  
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Q1.7-On a scale from very easy to very difficult, how easy would you say it 

is to: understand what to do in a medical emergency? 

1 Very easy                           2 Fairly easy                                   3 Fairly difficult     

                       4 Very Difficult                      5 Don’t know (Spontaneous)  

Q1.8-On a scale from very easy to very difficult, how easy would you say it 

is to: understand your doctor’s or pharmacist’s instruction on how to take a 

prescribed medicine? 

1 Very easy                             2 Fairly easy                                3 Fairly difficult     

                        4 Very Difficult                             5 Don’t know (Spontaneous)  

Q1.9-On a scale from very easy to very difficult, how easy would you say it 

is to: judge how information from your doctor applies to you? 

1 Very easy                    2 Fairly easy                                         3 Fairly difficult     

                      4 Very Difficult                  5 Don’t know (Spontaneous)  

Q1.10-On a scale from very easy to very difficult, how easy would you say it 

is to: judge the advantages and disadvantages of different treatment 

options? 

1 Very easy                            2 Fairly easy                              3 Fairly difficult     

                     4 Very Difficult                     5 Don’t know (Spontaneous)  

Q1.11-On a scale from very easy to very difficult, how easy would you say it 

is to: judge when you may need to get a second opinion from another 

doctor? 

1 Very easy                           2 Fairly easy                                3 Fairly difficult     

                      4 Very Difficult                    5 Don’t know (Spontaneous)  

Q1.12-On a scale from very easy to very difficult, how easy would you say it 

is to: judge if the information about illness in the media is reliable? 

(Instructions: TV, Internet or other media) 

1 Very easy                         2 Fairly easy                                   3 Fairly difficult     

                     4 Very Difficult                     5 Don’t know (Spontaneous)  

Q1.13-On a scale from very easy to very difficult, how easy would you say it 

is to: use information the doctor gives you to make decisions about your 

illness? 

1 Very easy                            2 Fairly easy                                  3 Fairly difficult     
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                    4 Very Difficult                      5 Don’t know (Spontaneous)  

Q1.14-On a scale from very easy to very difficult, how easy would you say it 

is to: follow the instructions on medication? 

1 Very easy                                2 Fairly easy                           3 Fairly difficult     

                    4 Very Difficult                           5 Don’t know (Spontaneous)  

Q1.15-On a scale from very easy to very difficult, how easy would you say it 

is to: call an ambulance in an emergency? 

1 Very easy                               2 Fairly easy                           3 Fairly difficult     

                       4 Very Difficult                      5 Don’t know (Spontaneous)  

Q1.16-On a scale from very easy to very difficult, how easy would you say it 

is to: follow instructions from your doctor or pharmacist? 

1 Very easy                                2 Fairly easy                               3 Fairly difficult     

                       4 Very Difficult                       5 Don’t know (Spontaneous)  

Disease prevention Managing risk factors for health 

Q1.17-On a scale from very easy to very difficult, how easy would you say it 

is to: find information about how to manage unhealthy behaviour such as 

smoking, low physical activity and drinking too much? 

1 Very easy                              2 Fairly easy                                 3 Fairly difficult     

                         4 Very Difficult                    5 Don’t know (Spontaneous)  

Q1.18-On a scale from very easy to very difficult, how easy would you say it 

is to: find information on how to manage mental health problems like 

stress or depression?  

1 Very easy                            2 Fairly easy                                   3 Fairly difficult     

                        4 Very Difficult                     5 Don’t know (Spontaneous)  

 Q1.19-On a scale from very easy to very difficult, how easy would you say 

it is to: find information about vaccinations and health screenings that you 

should have? (Instructions: breast exam, blood sugar test, blood pressure) 

1 Very easy                           2 Fairly easy                                    3 Fairly difficult     

                         4 Very Difficult                   5 Don’t know (Spontaneous)  

Q1.20-On a scale from very easy to very difficult, how easy would you say it 

is to: find information on how to prevent or manage conditions like being 

overweight, high blood pressure or high cholesterol?  
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1 Very easy                           2 Fairly easy                                   3 Fairly difficult     

                        4 Very Difficult                       5 Don’t know (Spontaneous)  

 Q1.21-On a scale from very easy to very difficult, how easy would you say 

it is to: understand health warnings about behaviour such as smoking, low 

physical activity and drinking too much?  

1 Very easy                          2 Fairly easy                                  3 Fairly difficult     

                             4 Very Difficult                 5 Don’t know (Spontaneous)  

 Q1.22-On a scale from very easy to very difficult, how easy would you say 

it is to: understand why you need vaccinations?  

1 Very easy                           2 Fairly easy                                    3 Fairly difficult     

                              4 Very Difficult                5 Don’t know (Spontaneous)  

 Q1.23-On a scale from very easy to very difficult, how easy would you say 

it is to: understand why you need health screenings? (Instructions: breast 

exam, blood sugar test, blood pressure) 

1 Very easy                         2 Fairly easy                                  3 Fairly difficult     

                               4 Very Difficult             5 Don’t know (Spontaneous)  

Q1.24-On a scale from very easy to very difficult, how easy would you say it 

is to: judge how reliable health warnings are, such as smoking, low physical 

activity and drinking too much?  

1 Very easy                         2 Fairly easy                                  3 Fairly difficult     

                              4 Very Difficult             5 Don’t know (Spontaneous)  

 Q1.25-On a scale from very easy to very difficult, how easy would you say 

it is to: judge when you need to go to a doctor for a check-up? 

1 Very easy                        2 Fairly easy                                 3 Fairly difficult     

                             4 Very Difficult              5 Don’t know (Spontaneous)  

Q1.26-On a scale from very easy to very difficult, how easy would you say it 

is to: judge which vaccinations you may need?  

1 Very easy                        2 Fairly easy                                 3 Fairly difficult     

                             4 Very Difficult             5 Don’t know (Spontaneous)  

 Q1.27-On a scale from very easy to very difficult, how easy would you say 

it is to: judge which health screenings you should have? (Instructions: 

breast exam, blood sugar test, blood pressure)  
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 1 Very easy                     2 Fairly easy                                    3 Fairly difficult     

                              4 Very Difficult             5 Don’t know (Spontaneous)  

Q1.28-On a scale from very easy to very difficult, how easy would you say it 

is to: judge if the information on health risks in the media is reliable? 

(Instructions: TV, Internet or other media)  

1 Very easy                                 2 Fairly easy                               3 Fairly difficult     

                            4 Very Difficult               5 Don’t know (Spontaneous)  

 Q1.29-On a scale from very easy to very difficult, how easy would you say 

it is to: decide if you should have a flu vaccination? 

1 Very easy                              2 Fairly easy                                   3 Fairly difficult     

                            4 Very Difficult              5 Don’t know (Spontaneous)  

Q1.30-On a scale from very easy to very difficult, how easy would you say it 

is to: decide how you can protect yourself from illness based on advice 

from family and friends?  

1 Very easy                           2 Fairly easy                                     3 Fairly difficult     

                             4 Very Difficult            5 Don’t know (Spontaneous)  

 Q1.31-On a scale from very easy to very difficult, how easy would you say 

it is to: decide how you can protect yourself from illness based on 

information in the media?  (Instructions: Newspapers, leaflets, Internet or 

other media?) 

1 Very easy                            2 Fairly easy                                   3 Fairly difficult     

                               4 Very Difficult           5 Don’t know (Spontaneous)  

 

Health promotion 

Managing resources for health and wellbeing 

Q1.32-On a scale from very easy to very difficult, how easy would you say it 

is to: find information on healthy activities such as exercise, healthy food 

and nutrition?  

1 Very easy                         2 Fairly easy                                   3 Fairly difficult     

                              4 Very Difficult           5 Don’t know (Spontaneous)  
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Q1.33-On a scale from very easy to very difficult, how easy would you say it 

is to: find out about activities that are good for your mental well-being? 

(Instructions: meditation, exercise, walking, pilates etc.)  

1 Very easy                     2 Fairly easy                                      3 Fairly difficult     

                              4 Very Difficult        5 Don’t know (Spontaneous)  

 Q1.34-On a scale from very easy to very difficult, how easy would you say 

it is to: find information on how your neighbourhood could be more health 

friendly? (Instructions: Reducing noise and pollution, creating green 

spaces, leisure facilities)  

1 Very easy                      2 Fairly easy                                  3 Fairly difficult     

                           4 Very Difficult             5 Don’t know (Spontaneous)  

 Q1.35-On a scale from very easy to very difficult, how easy would you say 

it is to: find out about political changes that may affect health? 

(Instructions: legislation, new health screening programmes, changing of 

government, restructuring of health service 

1 Very easy                       2 Fairly easy                                   3 Fairly difficult     

                          4 Very Difficult              5 Don’t know (Spontaneous)  

Q1.36-On a scale from very easy to very difficult, how easy would you say it 

is to: find out about efforts to promote your health at work?  

1 Very easy                       2 Fairly easy                                    3 Fairly difficult     

                         4 Very Difficult             5 Don’t know (Spontaneous)  

 Q1.37-On a scale from very easy to very difficult, how easy would you say 

it is to: understand advice on health from family members or friends?  

1 Very easy                     2 Fairly easy                                    3 Fairly difficult     

                        4 Very Difficult             5 Don’t know (Spontaneous)  

 Q1.38-On a scale from very easy to very difficult, how easy would you say 

it is to: understand information on food packaging?  

1 Very easy                   2 Fairly easy                                      3 Fairly difficult     

                       4 Very Difficult             5 Don’t know (Spontaneous)  

 Q1.39-On a scale from very easy to very difficult, how easy would you say 

it is to: understand information in the media on how to get healthier? 

(Instructions: Internet, newspapers, magazines)  
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1 Very easy                2 Fairly easy                                           3 Fairly difficult     

                      4 Very Difficult                5 Don’t know (Spontaneous)  

 Q1.40-On a scale from very easy to very difficult, how easy would you say 

it is to: understand information on how to keep your mind healthy?  

1 Very easy                          2 Fairly easy                               3 Fairly difficult     

                        4 Very Difficult                 5 Don’t know (Spontaneous)  

 Q1.41-On a scale from very easy to very difficult, how easy would you say 

it is to: judge how where you live affects your health and well-being? 

(Instructions: Your community, your neighbourhood)  

1 Very easy                         2 Fairly easy                             3 Fairly difficult     

                      4 Very Difficult                  5 Don’t know (Spontaneous)  

 Q1.42-On a scale from very easy to very difficult, how easy would you say 

it is to: judge how your housing conditions help you to stay healthy? 

1 Very easy                        2 Fairly easy                                3 Fairly difficult     

                      4 Very Difficult                   5 Don’t know (Spontaneous)  

Q1.43-On a scale from very easy to very difficult, how easy would you say it 

is to: judge which everyday behaviour is related to your health? 

(Instructions: Drinking and eating habits, exercise etc.)  

1 Very easy                      2 Fairly easy                                    3 Fairly difficult     

                     4 Very Difficult                   5 Don’t know (Spontaneous)  

 Q1.44-On a scale from very easy to very difficult, how easy would you say 

it is to: make decisions to improve your health?   

1 Very easy                     2 Fairly easy                                   3 Fairly difficult     

                        4 Very Difficult             5 Don’t know (Spontaneous)  

Q1.45-On a scale from very easy to very difficult, how easy would you say it 

is to: join a sports club or exercise class if you want to?   

1 Very easy                   2 Fairly easy                                    3 Fairly difficult     

                        4 Very Difficult              5 Don’t know (Spontaneous)  

 Q1.46-On a scale from very easy to very difficult, how easy would you say 

it is to: influence your living conditions that affect your health and well 

being? (Instructions: Drinking and eating habits, exercise etc.)  
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1 Very easy                  2 Fairly easy                                     3 Fairly difficult     

                        4 Very Difficult               5 Don’t know (Spontaneous)  

 Q1.47-On a scale from very easy to very difficult, how easy would you say 

it is to: take part in activities that improve health and well-being in your 

community? 

1 Very easy                    2 Fairly easy                              3 Fairly difficult     

                      4 Very Difficult                           5 Don’t know (Spontaneous)  

 

 

 

Additional Questions from the HLS-EU ((Ireland) Demographics 

 

Q1. 48. On the following scale, step ‘1’ corresponds to “the lowest level in 

the society”; step ‘10’ corresponds to “the highest level in the society”. 

Could you tell me which step you would place yourself?  

 Tick one box 

1. The lowest level in 
society 

 

2.    

3.    

4.    

5.    

6.    

7.    

8.    

9.    

10. The highest level in 
society 

 

11. Refusal 
(SPONTANEOUS) 
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Q1.49.-What is your household’s net income per month?  

 Tick one box 

1. Less than €800  

2.  €800 to under €1, 350  

3.  €1,350 to under €1,850  

4.  €1,850 to under €2,400  

5.  €2,400 to under 2,950  

6.  €2,950 to under €3, 600  

7.  €3, 600 to under €4,400  

8.  €4,400 to under 5,250  

9.  €5,250 to under €6,450  

10. €6,450 or more  

11. Refusal (SPONTANEOUS)  
 

  

 

 

   

 

 

 

 

 

 

 

 

 

 


