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Abstract
Background: Health literacy and health numeracy refer to skills that are fundamental and
essential to fulfill health activities. Limited health literacy and numeracy levels have been
associated with various poor health outcomes, such as increased emergency department or
hospital visits, difficulty in interpreting health messages, inability to take medications properly,
and increased mortality in older people. Immigrants and refugees tend to have inadequate health
literacy skills, compared to the native-born population, indicating that they may be more
susceptible to suffer the negative impacts of low health literacy. Currently, many empirical
studies have investigated the antecedents (factors which could influence or predict health literacy
or health numeracy, such as demographics) and consequences (outcomes that result from
different health literacy or numeracy levels, such as mortality) of health literacy or health
numeracy in adult immigrants and refugees. However, efforts that summarize the relevant
empirical evidence do not exist.
Objectives: The thesis research aimed to bring together individual empirical studies dispersed in
the literature and synthesize both quantitative and qualitative evidence in regards to antecedents
and consequences of health literacy or health numeracy in adult immigrants and refugees by
applying the systematic review approach. My purpose was not to quantitatively synthesize the
results on a specific antecedent or consequence in a specific immigrant or refugee population,
but to narratively summarize the relevant evidence to provide information on what antecedents
and consequences of health literacy or health numeracy have been investigated in the adult
immigrants and refugees, to identify potential research gaps, and to offer insights for future
research and practice.
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Methods: The reporting of the systematic review mainly followed the Preferred Reporting Items
for Systematic Review and Meta-Analysis Protocols (PRISMA) checklist. Index terms and free
terms relating to health literacy, health numeracy, immigrants and refugees were searched in
eight databases, including PubMed, Embase, Cumulative Index to Nursing and Allied Health
Literature (CINAHL), PsycINFO, SCOPUS, the ProQuest Dissertations & Theses database, the
Conference Proceedings Citation Index-Science (CPCI-S), and the Conference Proceedings
Citation Index-Social Science & Humanities (CPCI-SSH). Studies that met the eligibility criteria
were included. The reviewers assessed the risk of bias of each individual study and narratively
synthesized the extracted evidence by thematic identification. The thematic identification mainly
followed the framework approach, in which a working thematic framework was established. The
working thematic framework consisted of themes and subthemes pre-existing in Sorensen’s
comprehensive conceptual model for health literacy and numeracy. Antecedents and
consequences from the included studies were coded with these themes and charted into a matrix,
the row of which represented an included study, and the column of which denoted to the themes.
Additionally, we also carried out inductive thematic identification for the antecedents and
consequences that did not fit the pre-existing themes.
Results: In total, 77 included studies, published between 2004 and 2018, were included. Fortynine of them were quantitative research, out of which 47 applied the cross-sectional study design
and two adopted the cohort study design. The rest 28 included studies were qualitative, all of
which conducted thematic analysis with information collected by interviews or focus groups.
Sixty-seven studies focused on only health literacy; 1 on health numeracy only; and 9 involved
both. In terms of the research sample, 63 included studies involved immigrants, 13 investigated
refugees, and one involved both. Twenty-four and 58 included studies explored antecedents and
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consequences, respectively. The antecedents were coded with the following themes (subthemes):
personal antecedents (personal characteristics and personal competence), societal and
environmental antecedents, and personal belief, experience, and behaviour. The consequences
were coded with themes including health service use or behaviour, health outcome, health cost,
health experience and perception, and health knowledge and understanding.
Conclusion: The systematic review was the first study to examine the current state of the
research activities on antecedents and consequences of health literacy or health numeracy in the
population of adult immigrants and refugees. Our major findings suggest the following
recommendations: 1) Future research needs to direct more focus on other health literacy
dimensions, such as interactive critical health literacy, rather than the functional dimension of
health literacy (i.e., reading and writing skills) in adult immigrants and refugees. 2) More
empirical research is needed on antecedents and consequences of health numeracy in adult
immigrants and refugees. 3) Inductively identified themes such as “personal belief, experience,
and behavior” for antecedents and “personal experience and perception” and “knowledge and
understanding” for consequences should be added for the further development of the current
framework for health literacy and health numeracy in the context of immigrant and refugee
health. 4) More research is required on the associations between health cost and health literacy or
numeracy in adult immigrants and refugees. 5) Future quantitative studies need to apply more
advanced study designs (e.g., cohort studies) and improve the sampling methods to increase their
research validity. 6) Immigrant- and refugee-specific antecedents (e.g., primary language,
acculturation, duration of residence in the destination country) and consequences (e.g., health
needs) should draw more attention in future empirical research.
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Chapter 1 Introduction
In Canada, the immigrant population is defined as individuals “who are, or who have been,
landed immigrants or permanent residents in Canada. Such persons have been granted the right
to live in Canada permanently by immigration authorities” (Statistics Canada, 2017) (page. 7).
Basically, the Canadian immigration authorities admit the immigrant population via two major
categories: immigrants and refugees (Statistics Canada, 2017).
Canada is an immigration country. Statistics from the 2016 Census showed that the
immigrant population has accounted for more than one-fifth (about 21.9%) of the Canadian total
population (Statistics Canada, 2017). The immigrant population can bring working-age people
and population growth, which may benefit countries such as Canada, to maintain the economic
success and overcome the rapid population aging (United Nations Department of Economic and
Social Affairs, 2017).
However, the immigrant population is often considered to be vulnerable in terms of
maintaining and promoting health and at increased risk for poor health outcomes and inadequate
health care due to numerous challenges and obstacles they have to face in their daily lives in a
new society (Derose et al., 2007). Kreps et al., (2008) proposed that immigrants often encounter
significant comprehension difficulties, cultural barriers, and economic challenges to accessing
and understanding relevant health information. In terms of empirical evidence, being an
immigrant or refugee has been statistically significantly associated with inadequate health
literacy in several studies (Copelj et al., 2011; Lo et al., 2006; Maneze et al., 2016; J. L. Smith et
al., 2003; Yin et al., 2009).
Health literacy, according to Sorensen et al., (2012), is “linked to literacy and entails
people’s knowledge, motivation and competences to access, understand, appraise, and apply
1

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” (page 3). Health numeracy is usually conceptually subsumed under health
literacy. However, Golbeck et al., (2005, 2011) argued that health numeracy should also be
viewed as an distinct construct of health literacy and defined health numeracy as “the degree to
which individuals have the capacity to access, process, interpret, communicate, and act on
numerical, quantitative, graphical, biostatistical, and probabilistic health information needed to
make effective health decisions” (page 1).
According to the conceptual framework for health literacy and health numeracy developed
by Sorensen’s et al., (2012), antecedents and consequences are considered as two essential
components. Antecedents refer to factors that could impact or predict health literacy or health
numeracy level (e.g., age (Sorensen et al., 2015) and income (van der Heide et al., 2013)),
whereas consequences refer to outcomes that result from different levels of health literacy or
health numeracy (e.g., hospital readmission (McEwing et al., 2017) and mortality in older adults
(Baker et al., 2007)).
The research described in the thesis follows the systematic review approach to synthesize
quantitative and qualitative empirical evidence to examine what antecedents and consequences
of health literacy or health numeracy have been investigated so far in the adult immigrant and
refugee populations. The aim of the thesis research is not to provide quantitative synthesis but to
narratively synthesize the relevant evidence to inform researchers about the current state of the
research activities, existing research gaps, and promising research directions.
This thesis is presented in six sections: This chapter (Chapter 1) is an introduction of the
thesis. Chapter 2 includes a literature review on the topic of immigrants and refugees, health
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literacy, and health numeracy. Chapter 3 contains the information on the study rationale, research
objectives, and research questions. Chapter 4 provides a detailed description of the research
methods. Chapter 5 presents the results, and Chapter 6 provides a discussion and lists some
implications of this work.

3

Chapter 2 Literature Review
2.1 Immigrants and Refugees
The major difference between immigrants and refugees in the 2016 Census of Canadian
population is determined by the immigration category (immigrants or refugees) via which the
individuals were admitted to Canada in the immigration process. However, according to the
Canadian Council of Refugees, the key difference between immigrants and refugees is the
former make their own choices to permanently settle in the destination country, whereas the
latter forcefully escape from their country of birth due to the fear of persecution (Canadian
Council for Refugees, 2010).
By 2016, immigrants have represented about 21.9% of the Canadian total population
(Statistics Canada, 2017). The Canadian government plans to accept about 310,000, 330,000 and
340,000 newcomers in 2018, 2019, and 2020, respectively (Government of Canada, 2017). The
immigrant population is an important force that profoundly impact the host region or country.
For instance, positive net immigration (the number of international migrants arriving at a given
country is more than number of international migrants leaving the given country) is one critical
contributor to slowing down the trend of population aging in the host countries because
immigrants usually include a large proportion of working-age people, which contrasts with the
aging native-born population (United Nations Department of Economic and Social Affairs, 2017).
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2.2 Immigrant and Refugee Health
New immigrants often exceed the native-born population in terms of physical health and
health behaviours. This phenomenon has been repeatedly observed and is termed as the “healthy
immigrant effect” (HIE) (Chen et al., 1996; Kennedy et al., 2015; Vang et al., 2015). The HIE
could be due to the selection process conducted by the destination country (e.g., medical
examination), or by immigrant self-selection effects, i.e., people with sufficient financial and
physical means are the ones most likely to emigrate (Halli et al., 2005; Kennedy et al., 2015).
However, the HIE diminishes and even tends to disappear among immigrants who have
been residing in the host country for over 10 years (McDonald et al., 2004; Vang et al., 2015).
To illustrate, the HIE for cancer is likely to deteriorate among immigrants with additional years
spent in Canada (McDonald et al., 2017). Similarly, the rates of becoming overweight or obese
among immigrants to Canada gradually increase over the years staying in Canada, despite
substantially lower weights upon arrival to Canada (McDonald et al., 2005). In addition, the risk
of developing diabetes in some subgroups of immigrants to Canada is also higher than in the
Canadian-born population (Adhikari et al., 2012).
Refugees also exhibit the HIE in some aspects (Gushulak et al., 2011). For example,
compared with the Canadian-born population, the risks of mortality and cancer were lower in
refugees (DesMeules et al., 2005). However, the maternal and infant health in refugees were
worse than the Canadian-born population (Gagnon et al., 2013). Moreover, refugees may lose
their health advantage more quickly, compared to people who were admitted as immigrants
(Beiser, 2005; Newbold et al., 2009).
Generally speaking, immigrants and refugees are being at increased risk for poor health
outcomes (Derose et al., 2007). Their vulnerability in terms of maintaining and promoting health
5

may come from several sources, among which there are poor health literacy and health numeracy
levels.
2.3 Health Literacy and Health Numeracy
2.3.1 Health Literacy
Literacy refers to a set of skills, including the capabilities of writing, reading, speech,
speech comprehension, and basic mathematics (Kirsch, 2001). The field of health literacy, first
introduced in the 1970s, can be considered as a product of the intersection of literacy and health
(Green, 2007; Simonds, 1974).
2.3.1.1 Defining Health literacy
Sorensen et al., (2012), by examining 17 existing definitions of health literacy and
capturing the essence of them, provided an “all-inclusive” definition, which was described in
Chapter 1.
Other frequently cited definitions of health literacy included definitions provided by the
World Health Organization (WHO) in 1998, the American Medical Association (AMA) in 1999,
and the Institute of Medicine (IOM) in 2004 (Sorensen et al., 2012). WHO concluded that health
literacy is “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” (Nutbeam, 1998) (page 357); the AMA defined health literacy as “the
constellation of skills, including the ability to perform basic reading and numeral tasks required
to function in the health care environment” (Ad Hoc Committee on Health Literacy for the
Council on Scientific Affairs AMA, 1999) (page 553); the IOM defined health literacy as “the
degree to which individuals have the capacity to obtain, process, and understand basic health
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information and services needed to make appropriate health decisions.” (Institute of Medicine
(US) Committee on Health Literacy, 2004) (page 20).
The above definitions are similar in that they state that health literacy is a set of skills
possessed by individuals. However, the definitions also differ on many aspects. First of all, the
definitions reflect two distinct understandings of health literacy. Nutbeam, (2008) proposed that
health literacy could be viewed as either a “clinical risk factor” or a “personal asset.” From the
former perspective, limited health literacy is a potential risk factor for poor health outcomes, and
it needs to be identified and dealt with in clinical contexts. From the latter perspective, oriented
to health promotion, health literacy focuses on helping individuals to improve health literacy
skills to maintain or promote health. Among the three definitions cited above, the WHO
definition reflects the “personal asset” perspective, whereas the other two reflect the “clinical
risk factor” perspective. Additionally, the three definitions state different goals that should be
achieved by health literacy: the WHO definition considers the goals as health maintenance and
promotion, while the AMA and the IOM definitions concern an individual’s competence in
healthcare environments and health decision-making, respectively.
To define health literacy, we also need to involve health contexts under consideration. In
“Health Literacy: A Prescription to End Confusion”, the IOM stressed that health literacy refers
to those skills which individuals apply to fulfill the demands of various types of health contexts.
Health literacy acts as a “bridge” connecting individuals and health contexts (Institute of
Medicine (US) Committee on Health Literacy, 2004). Reflecting the similar points of view,
Rootman et al., (2008) defined health literacy as “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” (page 11).
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2.3.1.2 Conceptual Frameworks for Health literacy
Researchers have developed several conceptual frameworks for health literacy (e.g.,
Institute of Medicine (US) Committee on Health Literacy, 2004; Nutbeam, 2000; Squiers et al.,
2012; von Wagner et al., 2009b). Sorensen et al., (2012) examined and integrated 12 existing
conceptual frameworks of health literacy and presented an integrated and comprehensive
framework. Due to the comprehensiveness, this framework is considered valuable in terms of
serving as a guide to understand health literacy in the thesis. Therefore, in this section, I will
focus on Sorensen’s et al., (2012) integrated framework.
Health literacy, according to Sorensen et al., (2012), consists of four core components: a)
the specific individual skills which health literacy refers to, b) the antecedents of health literacy,
c) the health contexts wherein health literacy applies, and d) the consequences of health literacy.
First, the integrated framework proposed that health literacy was an individual skill set,
involving the ability to access, to understand, to analyze, and to apply health information
(Sorensen et al., 2012).
Second, in the integrated framework, antecedents refer to factors that could impact or
predict health literacy levels. They were classified into personal factors (e.g., age, gender,
educational attainment), situational factors (e.g., support from family), and societal and
environmental factors (e.g., policy) (Sorensen et al., 2012).
Third, the contexts refer to the domains where individuals with diverse social, personal,
and situational characteristics apply their health literacy skills. In the integrated framework
(Sorensen et al., 2012), three major contexts are specified: (a) the context of health care; (b) the
context of disease prevention; (c) the context of health promotion.
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Finally, consequences refer to health related outcomes which result from different levels of
health literacy in the integrated framework (Sorensen et al., 2012). Health literacy could lead to
consequences both at the individual and population levels. The individual-level consequences,
for example, can include people’s use of health services, health behaviour and performance, and
personal empowerment. The population-level consequences, on the other hand, can relate to
equity and sustainability in public health and health costs to society.
2.3.2 Health Numeracy
There are several definitions of numeracy. Statistics Canada, (2008), on its webpage,
defined numeracy as “the knowledge and skills required to effectively manage the mathematical
demands of diverse situations.”
The concept of numeracy is often conceptually subsumed under the umbrella of literacy. In
this sense, numeracy is also called “quantitative literacy” (Schwartz et al., 1997). However, some
argued that numeracy can be addressed as a separate construct from literacy as research findings
have suggested they may be independent. For instance, Carreiras et al., (2015) showed that
processing of numerical and prose information involves different neural pathways in different
regions of the brain.
Health numeracy consists of a set of numeracy skills used in health contexts (Reyna et al.,
2009). Similar to the conceptual relations between numeracy and literacy, health numeracy is
often subsumed under the concept of health literacy. However, Golbeck et al., (2011) showed
that health literacy measured by the the Short Test of Functional Health Literacy in Adults (STOFHLA) reading comprehension component and health numeracy assessed by the S-TOFHLA
numeracy component do not correlate in terms of understanding health information. Based on the
results, they suggested researchers differentiate health numeracy from health literacy at the
9

conceptual level, but include a numeracy component in practice of evaluating the health literacy
level of participants to recognize and address the needs of participants.
The definition of health numeracy given by Golbeck et al., (2005) (see Chapter 1)
emphasizes that being numerate in health activities requires individuals not only to understand
numeric concepts, but also to communicate and take actions effectively based on the concepts.
Golbeck et al., (2005) also classified the degree of health numeracy into four functional
categories. The first category is basic health numeracy, referring to basic skills to deal with
numbers under the condition that no manipulation of numbers is required. The next level, called
computational health numeracy, requires individuals to perform simple manipulations and
arithmetic calculations. Analytical health numeracy, the third level, asks for higher levels of
literacy skills so that individuals can make sense of numerical information. The fourth level,
named statistical health numeracy, mainly refers to the capacity to understand basic statistics
such as proportions, percentages, and probabilities. We should notice that these four categories
are not mutually exclusive, but overlapping.
Ancker et al., (2007) tried to interpret health numeracy from the perspective of “the
productive use of quantitative information for health” – beyond the levels of individual skills.
They argued that the level of individual skills is only one of many variables that could affect the
productive use of quantitative health information. Other variables might include the information
artifact design and the communication skills of health providers.
A number of conceptual frameworks suitable for health numeracy exist in the literature.
Three of them were discussed previously: Sorensen’s et al., (2012) integrated framework, A. L.
Golbeck’s et al., (2005) framework, and Ancker’s et al., (2007) framework. Other than these
three, Reyna et al., (2009) also proposed a framework for health numeracy from the perspective
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of risk reduction and medical outcomes. They argued that numeracy played critical roles in a) the
interactions between the patients, information, and environment, b) the processes of making
judgements and decisions, c) the individual’s health behaviours, d) and the final medical
outcomes. Another framework, discussing health numeracy in the context of decision making,
was based on potential effects of health numeracy in six critical domains, including computation,
information seeking and processing, sense-making of numbers, assessment of value and
probabilities, ability to critically think about numerical data, and behaviour changes (I. M.
Lipkus et al., 2009).
2.4 Assessment Instruments for Health Literacy and Health Numeracy
To address health literacy and health numeracy in research and practice as well as
understand their role in people’s health, it is important for researchers and practitioners to
determine the levels of health literacy and numeracy. Thus, the development, validation, and
application of assessment instruments for health literacy or numeracy are necessary and essential.
2.4.1 Assessing Health Literacy
There are over 100 health literacy assessment tools (Nguyen et al., 2015)., About half of
the current health literacy assessment tools include the evaluation of numeracy (Haun et al.,
2014).
Altin et al., (2014) described some characteristics of the assessment tools for health literacy
recently developed between 2009 to 2014. One of the important features is that these assessment
tools often involve mixed measurement approaches. For example, many of the tools determine
people’s health literacy level by two modes of measurement: (a) requiring participants to
complete tasks and (b) asking participants to self-report their perceptions of their own health
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literacy competence. A second important feature is that about one third of recently developed
assessment tools base themselves on the formats of existing instruments, for instance, the Rapid
Estimate of Adult Literacy in Medicine (REALM) and the test of functional health literacy in
adults (TOFHLA).
Referencing established instruments is a common way to develop new tools. However,
such new tools may inherit the drawbacks possessed by the established tools. Some researchers
emphasized the importance of developing new assessment tools without reference to established
tools (Pleasant et al., 2011). Regardless of the arguments, it will be useful and insightful to
review the two frequently referenced, established assessment instruments – the REALM and the
TOFHLA.
The REALM (Davis et al., 1993; Davis et al., 1998) and the TOFHLA (Parker et al., 1995)
are likely the most widely used tools to assess health literacy. The REALM is a word recognition
test consisting of 66 common medical terms that requires the participants to read the words aloud
when taking the test. The TOFHLA is a cloze-type comprehension assessment tool (i.e., a
reading comprehension activity in which participants are required to fill in the blanks with the
words omitted from a passage), which contains 50 items to test individuals’ capacity to make
sense of selected materials and fill in missing words. Notably, the TOFHLA is also able to
measure numeracy skills with an additional 17 numeracy items, while the REALM does not. The
TOFHLA assumes that individuals with some health literacy could understand the materials they
read, while the REALM is developed based on the important role of reading skills in health
settings.
Comprehension tests generally are more time-consuming, compared to word recognition
tests. For instance, it usually takes 22 minutes to complete the TOFHLA, but only three minutes
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to finish the REALM (Davis et al., 1993; Parker et al., 1995). This suggests that the REALM
might be more practical in clinical settings to determine the patient’s health literacy level.
However, in the context of academic research, the TOFHLA is preferred because it measures
comprehension ability, which is not part of the REALM.
Davis et al., (1993) estimated the validity of the REALM by correlating the REALM
scores with the scores from three standardized reading cognition tests – the Wide Range
Achievement Test-Revised, the Slosson Oral Reading Test-Revised, and the reading recognition
section of the Peabody Individual Achievement Test-Revised. The Pearson’s correlation
coefficients were 0.88, 0.96, and 0.97, respectively. However, some researchers questioned the
validity of the REALM in the determination of individual health literacy levels. Dumenci et al.,
(2013), using logical analysis, showed that the REALM barely covered the three dimensions of
health literacy: comprehension, numeracy, and information seeking. However, the authors agreed
that the REALM was still useful in terms of measuring reading and pronunciation ability. The
validity coefficients of the TOFHLA, obtained through comparisons with the Wide Range
Achievement Test-Revised and the REALM, were 0.74 and 0.84, respectively; the SpearmanBrown equal-length coefficient and the Cronbach's α measure of internal consistency, which
represent the test-retest reliability of the TOFHLA, were 0.92 and 0.98, respectively (Parker et
al., 1995).
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2.4.2 Assessing Health Numeracy
Researchers have been assessing numeracy objectively (the objective measure) or
subjectively (the subjective measure). The former focuses on the evaluation of one’s actual
numeracy abilities by mathematical tests (e.g. performing arithmetical operations, interpreting
percentages and likelihoods, and making inferences or decisions according to numerical
information). The latter, on the other hand, turns attention to the assessment of individuals’
perceptions on their numeracy competence (e.g. evaluating individuals’ feelings about how
confident and comfortable they are to deal with numbers without asking them to perform any
mathematical tasks) (W. Nelson et al., 2008; Reyna et al., 2009).
Most research on numeracy measurement has employed objective measures (Eklund, 2012).
However, Fagerlin et al., (2007) discussed some practical drawbacks of objective assessments.
The most important one is that participants may not accept mathematical tasks and get frustrated
or intimidated by objective numeracy tests. The subjective measure, on the other hand, is
believed to offer a less stressful way to assess numeracy levels (Reyna et al., 2009).
Investigations comparing subjective and objective measures are ongoing, and the findings
are still under debate. One study showed that subjective measures increased the willingness of
patients at high risk of developing breast cancer to pay for BRCA1/2 genetic testing (MironShatz et al., 2014). Another study suggested that the subjective measure of numeracy, without
requiring the participants to take mathematical tests, still could reach a predictive ability similar
to that of an objective measure (Zikmund-Fisher et al., 2007). However, some researchers have
raised the caution that a test containing a single subjective numeracy measure could not match
the predictive ability of an objective numeracy test (W. L. Nelson et al., 2013). Furthermore,
Dunning et al., (2004) pointed out that individuals tended to make poor judgements about their
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own abilities and that self-assessment was often biased by many factors, such as over confidence
and unrealistic optimism. Two examples that are commonly used to measure health numeracy
are the TOFHLA and the Newest Vital Sign (NVS) (Parker et al., 1995; Weiss et al., 2005).
The 17 numeracy items in the TOFHLA evaluate numeracy skills in the context of health
tasks commonly encountered, e.g., monitoring blood sugar, understanding appointment times,
and using medications according to prescriptions (Parker et al., 1995). However, the application
of the TOFHLA in the assessment of numeracy might be limited. One reason is that some
investigations validating the TOFHLA chose comparison instruments that did not contain a
recognized measure of numeracy, thus not validating the numeracy part of the TOFHLA (Reyna
et al., 2009).
In the NVS, test takers need to answer six questions after viewing a label involving
nutrition information (Weiss et al., 2005). This instrument evaluates people’s reading
comprehension skills (e.g., read and identify numbers in the nutrition label), quantitative
reasoning ability (e.g., deciding what math to use and what numbers might be relevant to the
question asked), and arithmetical computational capacity (e.g., performing the arithmetic
operations). It only takes about three minutes to complete this test, thereby suitable for a quick
screening. Weiss et al., (2005) reported that the Cronbach's α measure of internal consistency for
the NVS was 0.76. As for the validity of the NVS, the coefficient (Pearson r) between the scores
obtained from the NVS and the TOFHLA was 0.59.
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2.5 Health-related Outcomes Can Be Influenced by Different Levels of Health Literacy or
Health Numeracy
Sorensen’s et al., (2012) named the outcomes that are related to health literacy or
numeracy levels as consequences of health literacy or numeracy.
Generally speaking, individuals with limited health literacy or health numeracy often show
worse health outcomes, compared to those with higher health literacy or numeracy. For example,
an analysis based on the Canadian data from the international adult literacy and skills survey
indicated that Canadian individuals with level 1 health literacy skills (the lowest level) were
about 2.5 times more likely to be in poor health than the individuals with level 4 and level 5
health literacy skills even after controlling factors such as age, gender, educational level, primary
language as well as immigrant status (Statistics Canada, 2005; The Canadian Council on
Learning, 2008). There is also a clear trend that the prevalence of diabetes and blood pressure
decrease as the average health literacy scores increase (The Canadian Council on Learning,
2008).
Health literacy and health numeracy could also play critical roles in health consequences
such as health status and quality of life, evaluation of online health information, heart failure
knowledge and salt knowledge, mortality of seniors, following instructions to take medications
properly, understanding health messages correctly, emergency department and hospital visits,
immunization of influenza, and use of mammography (Berkman et al., 2004; Berkman et al.,
2011; Cajita et al., 2016; Diviani et al., 2015).
In specific populations such as immigrants and refugees, health literacy and health
numeracy could also be crucial. For instance, limited health literacy was associated with poor
self-reported health and having difficulties in seeking healthcare among refugees to Sweden
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(Wangdahl et al., 2018). Additionally, immigrants with higher health literacy reported better
quality of care than those with low health literacy skills (Calvo, 2016). We further explored this
issue through this systematic review project.
2.6 Many Factors Can Impact or Predict Health Literacy and Health Numeracy
The factors which can impact or predict health literacy or health numeracy, according to
Sorensen’s et al., (2012) integrated framework, are also called antecedents.
Currently, various antecedents such as age, gender, and educational attainment have been
reported in the body of literature. Sorensen et al., (2015) found that the proportion of people who
possessed limited health literacy was substantially higher in the older age subgroup (58.2% in
people between 66 and 75 years and 60.8% in people > 75 years) than that in the total sample
(47.6%). The 2003 US National Assessment of Adult Literacy survey showed gender and race
differences in health literacy and numeracy: females and white persons possessed a higher
average level of health literacy than males and black persons (Kutner et al., 2006).
The relations between educational attainment and health literacy and numeracy levels are
complex. Higher health literacy was reported to correlate with higher educational attainment
(Kutner et al., 2006). However, educational level appears not to be a determinant of numeracy
level. Studies have indicated that even well-educated people often lacked the necessary
numeracy skills to make appropriate recommendations (Johnson et al., 2014) or accurately assess
numeric risk information (I.M. Lipkus et al., 2001). As for personal competence, poor cognitive
ability and low self-efficacy were often correlated with low health literacy or health numeracy
levels (S. Gatobu et al., 2014; Levinthal et al., 2008; von Wagner et al., 2009a).
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Poor socioeconomic status such as low income has been linked to low health literacy or
numeracy levels in some empirical studies (e.g., (van der Heide et al., 2013)). Cultural factors
like first language and proficiency in the official language of the host country are also two
important factors that predict the health literacy and numeracy levels of immigrants. Speakers of
Mandarin, which contains complex numeric concepts, showed better performance in numeric
tasks than speakers of Kikuyu, a language that contains relatively simple numeric concepts (S.
Gatobu et al., 2016). Several studies also showed that low English proficiency could predict a
limited health literacy in immigrants (Becerra et al., 2017; Jacobson et al., 2016; H. Y. Lee et al.,
2012).
In the thesis project, we explored the issues on antecedents and consequences of health
literacy and health numeracy in immigrants and refugees by conducting a systematic review.
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Chapter 3 Study Rationale, Research Objectives, and Research Questions
3.1 Study Rationale
By 2016, the immigrant and refugee population in Canada has accounted for about 22% of
the total Canadian population (Statistics Canada, 2017). Given the large population size, the
health of immigrants and refugees may have significant implications for the Canadian society
and health systems.
Health literacy and health numeracy are known as important determinants of health.
Limited health literacy and numeracy have been linked to various poor health outcomes, such as
increased hospitalization and mortality (Berkman et al., 2004; Berkman et al., 2011).
In terms of health literacy and health numeracy in immigrants and refugees, the picture is
worrying. First of all, a large proportion of immigrants and refugees do not possess sufficient
health literacy and health numeracy skills. For instance, a recent Canadian cross-sectional study,
which surveyed a sample of 22,818 respondents, showed that about 76% of the immigrants to
Canada could not reach the adequate level of health literacy and numeracy (Ng et al., 2014).
Second, compared to their native-born peers, immigrants and refugees tend to be less health
literate and numerate (Copelj et al., 2011; Lo et al., 2006; Maneze et al., 2016; J. L. Smith et al.,
2003; Yin et al., 2009). The above facts strongly suggest that the inadequate health literacy and
numeracy issue in immigrants and refugees should be seriously considered, and empirical
research on health literacy and health numeracy in the immigrant and refugee population is
crucial and necessary.
Antecedents and consequences are important components of health literacy and numeracy.
Currently, there are a number of empirical studies investigating them in immigrants and refugees.

19

For instance, in some quantitative studies, antecedents, such as economic status (Becerra et al.,
2017), education (Wangdahl et al., 2014), acculturation (S. E. Choi et al., 2013), and primary
language (S. Gatobu et al., 2014), have been shown to be associated with health literacy or health
numeracy among immigrants or refugees. In some qualitative research, experiences prior to
arrival at destination country was perceived by some refugees as a barrier to health literacy
(McMichael et al., 2009).
In terms of empirical studies on consequences, limited health literacy and numeracy levels
were associated with low participation in healthcare systems in immigrants (Calvasina et al.,
2016). Among refugees, inadequate health literacy was shown to be associated with poor selfreported health and having difficulties in seeking healthcare (Wangdahl et al., 2018). In some
qualitative studies, health literacy was considered important for health activities, such as getting
involved in obesity prevention (Renzaho et al., 2017) and understanding of HIV/AIDS (Shedlin
et al., 2004).
However, no efforts exist to bring together the individual empirical studies dispersed in the
literature and examine the current state of the research activities on the antecedents and
consequences of health literacy or health numeracy in adult immigrant and refugees. This is a
critical gap to address.
There are a number of approaches that could gather research evidence from individual
studies to provide an overall picture of current knowledge. In the thesis research, we will apply
the systematic review approach with narrative evidence synthesis based on the following
rationales: 1) Systematic reviews are well-established methods, which involve a series of
transparent and reproducible processes such as the comprehensive literature search, the study
selection based on pre-defined eligibility criteria, and the quality appraisal of included studies. 2)
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The application of narrative synthesis is determined by our broad research focus, which aims to
determine what have been done in the field. No quantitative synthesis is required because we will
not attempt to determine if there is an association existing between an antecedent/consequence
and health literacy or health numeracy or what the direction of the association is. 3) The
narrative summary of evidence will be useful and valuable in terms of serving as a guide for
future researchers to determine the feasibility of carrying out a quantitative synthesis on a
specific antecedent/consequence of health literacy or health numeracy in a specific adult
immigrant or refugee group. 4) The systematic review will identify the potential research gaps in
current empirical studies, point out possible and promising research directions; and eventually
provide insights for healthcare practitioners and policy-makers interested in health literacy and
health numeracy of adult immigrants and refugees.
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3.2 Research Objectives and Research Questions
The research aims to conduct a systematic review to collect, examine, summarize, and
narratively synthesize both quantitative and qualitative empirical evidence on antecedents and
consequences of health literacy or health numeracy in adult immigrants and refugees.
Specifically, this study will address the following two review questions:
(1) What antecedents of health literacy or health numeracy in adult immigrants and
refugees have been investigated in the literature?
(2) What consequences of health literacy or health numeracy in adult immigrants and
refugees have been investigated in the literature?
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Chapter 4 Methods
The thesis research applied the systematic review approach. The reporting of systematic
review followed the PRISMA (Shamseer et al., 2015), which is a checklist consisting of 27 items.
The PRISMA has been well-recognized and commonly used as a guideline for conducting
systematic reviews to increase the transparency of the processes.
4.1 Literature Search
4.1.1 Information Sources
We searched the following eight databases to identify potentially relevant studies: PubMed,
Embase, CINAHL, PsycINFO, SCOPUS, the ProQuest Dissertations & Theses database, the
CPCI-S, and the CPCI-SSH. These databases include various types of literature, such as journal
articles, conference papers, and theses.
4.1.2 Search terms
The search strategy consisted of both index terms and free text terms relating to three
major components: (1) health literacy, (2) health numeracy, and (3) immigrants and refugees. An
experienced librarian at the University of Waterloo was consulted in developing the search terms.
Table 1 and Table 2 listed the index terms and the free text terms that were searched in
each of the eight databases, respectively. We used Boolean logic “OR” to combine “health
literacy” with “health numeracy”, and used Boolean logic “AND” to combine them with
“immigrants or refugees”. Appendix A to G showed the search strategies designed for PubMed,
Embase, CINAHL, PsycINFO, SCOPUS, the ProQuest Dissertations & Theses database, the
CPCI-S and the CPCI-SSH, respectively.
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Table 1. Index terms searched in the systematic review
Index Terms
Relating to
health literacy

PubMed

Embase

health literacy

health literacy

Relating to
health numeracy

Relating to immigrants and refugees

not found

emigrants and immigrants (including
undocumented immigrants),
emigration and immigration,
transients and migrants, refugees

not found

immigrant, immigration, migrant,
emigrant, migration, refugee
(including asylum seeker),
undocumented immigrant
immigrants (including immigrants,
illegal), emigration and immigration,
transients and migrants, relocation,
refugees

CINAHL

health literacy

not found

PsycINFO

health literacy

health literacy

immigration, human migration,
refugees

SCOPUS

not applicable

ProQuest Theses

not applicable

CPCI-S and CPCISSH

not applicable
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Table 2. Free text terms searched in the systematic review
Free Text Terms
Relating to
health literacy

literacy

Relating to
health
numeracy

numeracy

Relating to immigrants and refugees

immigrant, immigrants, immigration, migrant, migrants,
migration, emigrant, emigrants, emigration, newcomer,
newcomers, foreign born, foreign-born, refugee, refugees,
asylum seeker, asylum seekers, stateless person, stateless
persons, illegal alien, illegal aliens, undocumented alien,
undocumented aliens, irregular alien, irregular aliens,
clandestine alien, clandestine aliens, unauthorized alien,
unauthorized aliens

4.2 Study Selection
4.2.1 Eligibility Criteria
4.2.1.1 Inclusion Criteria
A study was considered eligible, if
(1) the study could provide quantitative or qualitative empirical evidence on antecedents or
consequences of health literacy or health numeracy in its Results section, and;
(2) the research sample included adult immigrants or refugees (≥ 16 years or labelled as
adults), and;
(3) the study was published in English language.
As introduced in Chapter 2: Literature Review, there is no universally accepted
definition for health literacy or health numeracy. In the present systematic review, we considered
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health literacy and health numeracy as literacy and numeracy in health contexts. Therefore, we
only searched and selected empirical studies which explicitly applied the term “literacy” or
“numeracy.”
There are many different terms which could describe or indicate refugees or immigrants,
such as asylum seekers and stateless persons for refugees as well as migrants, foreign-born, and
newcomers for immigrants. In the present systematic review, we considered the sample as
refugees if they were explicitly labelled as refugees, asylum seekers, or stateless persons, or we
considered the sample as immigrants if they were labelled as immigrants (excluding second or
third-generation “immigrants”), migrants or newcomers from other countries or regions to the
destination country (excluding migrant workers, students, and transients), or foreign-born
persons (excluding destination country citizens who were born outside the destination country).
4.2.1.2 Exclusion Criteria
A study was excluded, if
(1) the study was a review article, or;
(2) the study sample was restricted to non-adults, or;
(3) the study was about the development, implementation, or evaluation of interventions
(including programs, curriculums, and courses) to improve health literacy or health numeracy, or;
(4) the study aimed to develop or validate instruments, tools, or measures for assessing
health literacy or health numeracy, or;
(5) the results generated from adult immigrants or refugees in the study were mixed with
results from other populations (e.g., general population, non-adults, or native-born minority
groups) and could not be separated, or;
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(6) the study was not able to provide adequate information due to reasons such as
publications which had only abstracts (e.g., conference abstract).
4.2.2 Screening Process
The screening processes, in which we involved the software EndNote to store and manage
references, consisted of three stages: de-duplication of the retrieved records, the title/abstract
screening, and the full-text screening.
After excluding the duplicate records, three independent reviewers examined the titles and
abstracts to determine whether the retrieved studies met the eligibility criteria. We obtained the
full-texts for further screening if any one of the reviewers considered a study potentially eligible
or without sufficient information to make decision based only on title and abstract. During fulltext screening, two independent reviewers read through the potentially eligible studies in its
entirety to reach a final decision.
We resolved any disagreement regarding the inclusion of a study between the reviewers
through discussion. If necessary, a third party, my thesis supervisor, was consulted.
4.3 Data Extraction
Two data extraction tables were created to collect evidence from included quantitative and
qualitative studies, respectively. Data items were extracted by two independent reviewers and
could be found in Appendix H and Appendix I.
We resolved any disagreement regarding the data abstraction through discussion. If
necessary, a third party, my thesis supervisor, was consulted.
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4.4 Assessment of Risk of Bias of Included Individual Studies
4.4.1 Assessment of Risk of Bias of Included Quantitative Studies
Biases impact the internal validity of a study and could result in either overestimating or
underestimating the true effects (The Cochrane Collaboration, 2011). It is critical to evaluate the
risk of bias of individual studies in a systematic review because it can provide information to
determine which studies possess relatively higher internal validity, in other words, which studies
yield results that are closer to truth (The Cochrane Collaboration, 2011).
The tools for evaluation of the risk of bias in quantitative studies vary according to
different study designs. The results of our literature search (see Chapter 5, Section 5.2) showed
that the study designs of the included quantitative studies were cross-sectional and cohort studies.
4.4.1.1 The Newcastle-Ottawa Quality Assessment Scale (NOS) Adapted for Cross-sectional
Studies
To date, there are no universally accepted tools for assessing cross-sectional studies.
Among available tools, the NOS is frequently adapted for cross-sectional studies. The NOS was
originally designed to evaluate the risk of bias of non-randomized studies (i.e., cohort and casecontrol studies) by the University of Newcastle and the University of Ottawa (Wells GA et al.,
2011). The original NOS examines the quality of a study from three broad categories: the
selection of study groups, the comparability between study groups, and the ascertainment of the
exposure and outcome, and uses a star (*) system for semi-quantitative assessment of study
quality (Wells GA et al., 2011). Many researchers have adapted the NOS to evaluate the risk of
bias in cross-sectional studies (Eijkemans et al., 2012; Herzog et al., 2013; Mata et al., 2015;
Modesti et al., 2016).
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The NOS for cross-sectional studies used in the thesis research (Appendix J) was a version
adapted from the original NOS for cohort studies (Wells GA et al., 2011) and a version published
by Modesti et al., (2016) for cross-sectional studies. It was also modified to reflect the contexts
of my research fields. For instance, in the original NOS (Wells GA et al., 2011), an item asks:
“Comparability of cohorts on the basis of the design or analysis
a. study controls for _____________ (select the most important factor) *
b. study controls for any additional factor (This criterion could be modified to
indicate specific control for a second important factor.) *”
However, to our knowledge, in the field of health literacy and health numeracy, there has
been no established “the most important factor.” Thus, in our modified version, we made the
following revision:
“Comparability of subjects in different outcome groups
a) Results adjusted for relevant confounders. **
b) Results not adjusted for any relevant confounders, or information not
provided.”
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4.4.1.2 The Risk of Bias in Non-Randomized Studies-of Interventions (ROBINS-I)
Assessment Tool (Version for Cohort-type Studies)
The ROBINS-I for cohort studies is an instrument for evaluation of risk of bias in cohorttype studies and recommended by the Cochrane Scientific Committee
(http://methods.cochrane.org/robins-i-tool ).
The ROBINS-I examines the risk of bias in seven domains which may occur in three stages:
the stages of pre-intervention, at intervention, and post intervention. The phase of preintervention includes two bias domains – bias due to confounding and bias in selection of
participants into the study; the stage of at intervention only involves one domain: bias in
classification of interventions; the stage of post-intervention contains four bias domains: bias due
to deviations from intended interventions, bias due to missing data, bias in measurement of
outcomes, bias in selection of the reported result (Sterne et al., 2016). In this project, we
considered the “exposure” factors of interest in the included studies as “intervention” though
they were not truly interventions.
Within each domain, the users need to answer the signaling questions and provide response
for each question. Generally, options for the responses include yes, probably yes, probably no,
no, no information, not applicable. Considering all the signaling questions given by a bias
domain, the users need to decide the level of risk of bias in this domain. Depending on the
severity of the problems, there are four levels of risk of bias: low, moderate, serious, and critical
risk of bias. After having the judgements of risk of bias within each domain, the users eventually
have to make a judgement across the seven domains. The template of the tool is available in
Appendix L.
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4.4.2 Assessment of Risk of Bias of Qualitative Studies with the Critical Appraisal Skills
Program (CASP) for Qualitative Studies
The CASP tool for qualitative studies is frequently applied by researchers (Domecq et al.,
2014; Galdas et al., 2015; Masood et al., 2011). It consists of ten checklist-style items which try
to identify information regarding several aspects of a qualitative study (e.g., the aims, design,
data collection, data analysis, ethical issues, findings, and value of the research). The tool also
provides hints under each item which may serve as criteria for judging whether the item is
satisfied (Critical Appraisal Skills Programme, 2018) (Appendix N).
In the thesis research, we checked all the hints (criteria) under each item provided by the
CASP tool. If all the criteria under an item were met, a judgement “yes” would be given to the
item; if only some of the criteria were satisfied, a “limited” and the number of the unmet criteria
would be provided; if none of the criteria were met, a “no” would be given.
Two reviewers independently carried out the appraisal. Any uncertainty or disagreement
would be resolved by discussion. If necessary, we consulted my thesis advisor.
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4.5 Data Synthesis by Thematic Identification
Thematic analysis is an umbrella term referring to several interpretive methods, putting
focus on identifying ideas or patterns from the data to generate insightful understandings
regarding a complex phenomenon (Braun et al., 2006). In the thesis research, synthesizing
evidence by thematic identification from the included quantitative and qualitative studies could
help achieve our research aim, which was to explore what antecedents and consequences of
health literacy or health numeracy have been investigated in adult immigrants and refugees.
Furthermore, we carried out the thematic analysis by applying the framework approach,
which was frequently adopted in health research (Heath et al., 2012; Sheard et al., 2013). We
adopted the framework approach mainly for the following reasons: a) According to Ritchie et al.,
(2003), in order to easily manage the messy and sizable raw qualitative data, researchers often
tend to jump directly from the raw data to abstract accounts. However, such behaviours ought to
be avoided because the analysis process should be divided into several transparent blocks to
create a structure of evidence. The framework approach aims to build the evidence structure and
emphasizes transparent data management and thematic identification processes (Ritchie et al.,
2003). b) Based on my literature search results, almost all the included studies provided crosssectional descriptive data. The framework approach is particularly useful for analysis of this type
of data (Ritchie et al., 2003; J. Smith et al., 2011).
A thematic framework, which is used to “classify and organise data according to key
themes, concepts and emergent categories”, is a central component of the framework approach
(Ritchie et al., 2003) (page 220). Each individual study using the framework method should
establish a thematic framework containing a number of themes and sub-themes. These themes
may come from initial coding of the transcripts or from pre-existing themes and need to be
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discussed and agreed upon by the researchers (N. K. Gale et al., 2013; Ritchie et al., 2003). A
matrix, which is one of the key features of the framework approach, is then created, in which a
row and a column represent a case (e.g., an interviewee, an individual study in the thesis research)
and a theme from the thematic framework, respectively. Data from each case is mapped to the
appropriate cell of the matrix and eventually synthesized within the thematic framework (N. K.
Gale et al., 2013; Ritchie et al., 2003).
Generally, there are several steps involved in the approach (N. K. Gale et al., 2013). We
adapted the procedures to reflect the contexts of our research.
1. Recognizing and extracting the antecedents and consequences from the included
studies
2. Establishing the working thematic framework and coding
In the systematic review, we decided to build our working thematic framework with
themes pre-existing in Sorensen’s et al., (2012) model for health literacy and numeracy. This
decision was made mainly due to a) Researchers in the discipline of health literacy and numeracy
have established a number of conceptual frameworks, in which components (i.e., antecedents and
consequences) of health literacy and numeracy have been presented and discussed. These
frameworks could be valuable and reliable theme sources for our working thematic framework. b)
In order to cover as many antecedents and consequences as possible in the included studies, we
chose Sorensen’s et al., (2012) comprehensive framework because it integrated components from
12 existing conceptual models.
In Sorensen’s et al.’ (2012) framework, the antecedents were classified as personal
determinants, situational determinants, and societal and environmental factors, while the
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consequences as health service use, health behavior, health cost, health outcomes, participation,
empowerment, equity, and sustainability.
The above themes of antecedents and consequences have the potentials to satisfy our
thematic identification purpose but need to be explicitly specified or re-organized because
Sorensen et al., (2012) did not explicitly clarify them or set clear boundaries between the themes.
For instance, Sorensen et al., (2012) did not provide explicit definitions for antecedents
such as situational factors as well as societal and environmental factors. They only proposed that
situational factors could be exemplified by “social support, family and peer influences, media
use and physical environment” (page 10), while the societal and environment determinants might
refer to factors such as “demographic situation, culture, language, political forces, societal
systems” (page 10). Thus, for the convenience of analysis, we used the theme “societal and
environmental antecedents” to include both situational factors and societal and environmental
factors from Sorensen’s (2012) framework.
Moreover, Sorensen et al., (2012) were also ambiguous about the themes of consequences.
For example, the categories “participation, empowerment, equity, and sustainability” were more
like goals for improving health literacy and numeracy rather than consequences, compared to
“health service use, health behaviour, health cost, and health outcome.”
Therefore, after several discussions with the other independent reviewer and the thesis
advisor, we re-grouped and defined themes from Sorensen’s et al., (2012) framework to establish
our working thematic framework, which consisted of personal antecedents (including sub-themes
personal characteristics and personal competence), societal and environmental antecedents,
health service use or behaviour, health cotcome, and health cost (Appendix P).
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Next, we reflected on the antecedents and consequences to seeking understanding of their
true meaning and applied the themes from our working thematic framework to the transcripts of
each included study.
Using pre-existing themes for the thematic identification was actually a deductive process.
To make sure we did not miss the important aspects of the data by the deductive thematic
identification, we also used inductive coding. When we encountered a passage of data that
seemed not to be fit for any of the pre-existing themes, we conducted open coding for the
passage instead.
3. Charting the data to the matrix and interpretation
An Excel spreadsheet was used to generate a matrix. The row of the matrix represented an
individual study, and the column denoted to the pre-defined themes and sub-themes. The data
were mapped to the matrix by the pre-existing themes and sub-themes and eventually to the
thematic framework. Antecedents and consequences of health literacy or numeracy were
described by themes.
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Chapter 5 Results
5.1 Results of Literature Search and Selection
The literature search was last updated on May 10, 2018. The literature search yielded 5692
records. After excluding the duplicates, conducting the title/abstract and full text screening, we
included 76 eligible studies. One additional study from other sources (e.g., reference lists of
included studies and relevant reviews, and studies done in my research group) was also identified
(Figure 1). Thus, the total number of included studies was 77.
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5.2 Characteristics of the Included Studies
5.2.1 Basic Information
The included studies were published between 2004 and 2018. The average number of
studies published between 2014 and 2018 was around 10, twice the average number of research
published from 2009 to 2013 (Figure 2). Out of 77 included studies, 49 were quantitative and 28
were qualitative. To be noticed, two studies used a mixed quantitative and qualitative method
(Jafri, 2012; Jung et al., 2017). However, we classified the two studies as qualitative because
results regarding antecedents or consequences of health literacy or numeracy came from the
qualitative parts.

In terms of publication type, most of the included studies (71 articles) were published as
journal articles while six were PhD theses.
Lastly, among the 49 quantitative studies, 47 adopted a cross-sectional design, whereas two
studies used a cohort study design (Borges et al., 2017; P. C. Smith et al., 2012). All of the 28
included qualitative studies conducted thematic analysis, mostly following an inductive way, in
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which coding and theme development were directed by the content of the data collected from
either interviews with individuals or focus groups, or both.
Detailed basic information regarding the first author, publication year, study type
(quantitative, qualitative, or mixed), and publication type (e.g., journal article) was presented in
Appendix Q.
5.2.2 Information on Health Literacy or Health Numeracy Investigated in the Included
Studies
Table 3 presented the stated focus of the included studies in terms of health literacy or
numeracy, the assessment instruments for health literacy or numeracy as well as the
measurement methods and validation status.
Among 67 studies focusing only on health literacy, 48 explicitly used the term “health
literacy”, whereas the rest applied diverse terms such as cancer literacy, dementia literacy, and
obesity.
Other than a health literacy focus, nine studies also involved numeracy, four of which only
mentioned numeracy when introducing the assessment tools or measures for health literacy (S. E.
Choi et al., 2013; Ng et al., 2014; D. W. Omariba et al., 2011; D. W. R. Omariba et al., 2015).
Among the remaining five studies, which investigated health numeracy in the Results sections,
four used the term “numeracy” to represent health numeracy (Borges et al., 2017; Jacobson et al.,
2016; Prins et al., 2015; Yunusa Vakkai, 2016), while one study differentiated the terms
numeracy and health numeracy (S. Gatobu et al., 2016).
Only one study focused exclusively on numeracy and health numeracy (S. Gatobu et al.,
2014).
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There was a variety in the assessment tools used to measure the health literacy or numeracy
level. Thirty-six instruments including different language versions of the same tool were adopted.
The Short Test of Functional Health Literacy in Adults (S-TOFHLA) English language version
was the most frequently adopted instrument (8 times), followed by the REALM English
language version (3 times).
Using these assessment instruments, researchers determined the level of health literacy or
numeracy in the research sample by measuring various domains, such as evaluating subjects’
abilities to recognize words and comprehend information, checking people’s knowledge and
understanding to a given topic, and collecting self-reported outcomes. More than 70% of the
included studies adopted the instruments that were validated either by themselves in the target
population or by other researchers in different populations or in the same race or ethnicity.
A brief description of the assessment instruments used in the studies can be found in
Appendix R.
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Table 3. Information on health literacy and health numeracy in the included studies

Included
Studies

Stated Research Focus

Assessment Tools

Assessment Methods

Validation
Status of the
Assessment
Tools

Health literacy

Two health literacy items from the
California Health Interview Survey,
Asian languages (e.g., Chinese, Korean,
and Vietnamese) (California Health
Interview Survey, 2011)

Self-report

No

Bekker et al.,
2004

Health literacy

The modified Rapid Estimate of Adult
Literacy (REALM), Dutch and StandardArabic language versions. (Bekker et al.,
2004)

Word recognition and
pronunciation test

No

Beltran et al.,
2016

Human papillomavirus
(HPV) literacy

The 7-item Likert scale adapted from the
16-item scale of McPartland et al.,
(2005), English language version

Agreeing or
disagreeing statements
(true or false)

No

Borges et al.,
2017

Parental health literacy
(Both S-TOFHLA
overall health literacy
score and numeracy
score were
investigated.)

The Short Test of Functional Health
Literacy in Adults (S-TOFHLA) English
language version (Baker et al., 1999)

Cloze-type
comprehension and
quantitative skills test

Yes (Baker et al.,
1999)

Becerra et al.,
2017
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Included
Studies

Stated Research Focus

Assessment Tools

Assessment Methods

Validation
Status of the
Assessment
Tools

Oral health literacy

The Oral Health Literacy Instrument,
Portuguese language version (Calvasina
et al., 2016; Sabbahi et al., 2009)

Cloze-type
comprehension and
quantitative skills test

Yes (Calvasina et
al., 2016; Sabbahi
et al., 2009)

Calvo, 2016

Health literacy

The Brief Health Literacy Screener
(Chew Items), Spanish language version
(Chew et al., 2004; Sarkar et al., 2011)

Self-report

Yes (Sarkar et al.,
2011)

S. E. Choi et
al., 2013

Health literacy
(Numeracy was only
mentioned once when
introducing the
assessment tool)

The Newest Vital Sign (NVS), Korean
language version (S. E. Choi et al., 2013)

Reading
comprehension and
numeracy skills

Yes (S. E. Choi et
al., 2013)

Y. J. Choi et
al., 2016

Mental health literacy

The Mental Health Literacy Scale,
Korean language version (Y. J. Choi et
al., 2016)

Measuring knowledge,
attitudes, and stigma

Yes (Y. J. Choi et
al., 2016)

Coffman et
al., 2007

Health literacy

The Short Assessment of Health Literacy
for Spanish-speaking Adults, Spanish
language version (S. Y. Lee et al., 2006)

Word recognition and
matching test

Yes (S. Y. Lee et
al., 2006)

Calvasina et
al., 2016
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Included
Studies

Stated Research Focus

Assessment Tools

Coffman et
al., 2010

Health literacy

The Short Assessment of Health Literacy
for Spanish-speaking Adults, Spanish
language version (Lee et al., S. Y. 2006)

Word recognition and
matching test

Yes (S. Y. Lee et
al., 2006)

Coffman et
al., 2012

Health literacy

The S-TOFHLA, Spanish language
version (Stonbraker et al., 2015)

Cloze-type
comprehension and
quantitative skills test

Yes (Aguirre et
al., 2005)

Dementia literacy

The dementia literacy survey, Chinese
language version (Diamond et al., 2014;
Woo, 2013)

Agreeing or
disagreeing statements
(true or false)

No

Numeracy, health
numeracy

a) the addition subtraction-correction and
addition tasks from the Kit of FactorReferenced Cognition Test (French kit),
English (Ekstrom et al., 1979); b) the
health numeracy component of the STOFHLA, English language version
(Baker et al., 1999); c) the NVS, English
language version (Weiss et al., 2005)

a) addition subtractioncorrection and addition
ability; b) cloze-type
comprehension and
quantitative skills test;
c) reading
comprehension and
numeracy skills

a) no; b) no; c)
yes (Weiss et al.,
2005)

Diamond et
al., 2014

Gatobu et al.,
2014
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Assessment Methods

Validation
Status of the
Assessment
Tools

Included
Studies

Gatobu et al.,
2016

Stated Research Focus

Health literacy,
numeracy, and health
numeracy

Assessment Tools

Assessment Methods

Validation
Status of the
Assessment
Tools

a) the addition subtraction-correction and
addition tasks from the French kit,
English (Ekstrom et al., 1979); b) the STOFHLA, English language version
(Baker et al., 1999); c) the NVS, English
language version (Weiss et al., 2005)

a) addition subtraction correction
and addition ability; b)
cloze-type
comprehension and
quantitative skills test;
c) reading
comprehension and
numeracy skills

a) no; b) yes
(Baker et al.,
1999); c) yes
(Weiss et al.,
2005)

Self-report

Yes (Gele et al.,
2016)

Gele et al.,
2016

Health literacy

The short language version of the
European health literacy questionnaire
(HLS-EU-Q16), English language
version (HLS-EU Consortium, 2012)

Geltman et
al., 2013

Health literacy

The S-TOFHLA, English language
version (Baker et al., 1999)

Cloze-type
comprehension and
quantitative skills test

Yes (Baker et al.,
1999)

a) the S-TOFHLA, English language
version (Baker et al., 1999); b) the Rapid
Estimate of Adult Literacy in Dentistry
30 Short Form, English language version
(J. Y. Lee et al., 2007)

a) cloze-type
comprehension and
quantitative skills test;
b) word recognition

a) yes (Baker et
al., 1999); b) yes
(J. Y. Lee et al.,
2007)

Geltman et
al., 2014

Health literacy and
dental health literacy
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Included
Studies

Stated Research Focus

HernandezMekonnen et
al., 2016

Maternal health literacy

Idehen et al.,
2017

Literacy in
Finnish/Swedish

Igarashi et al.,
2013

Health literacy

Jacobson et
al., 2016

Kankou et al.,
2017

Assessment Tools

Assessment Methods

The Parental Health Literacy Activities
Test, Spanish language version (Yin et
al., 2012)

Yes (yin et al.,
2012)

Not reported

The modified REALM, Japanese
language version (Igarashi et al., 2013)

English functional
health literacy (Both
TOFHLA overall health The TOFHLA, English language version
literacy score and
(Parker et al., 1995)
numeracy score were
investigated.)

French literacy

Reading
comprehension and
numeracy skills

Validation
Status of the
Assessment
Tools

Questions about if participants can read
and/or write French (Kankou et al.,
2017)
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Word recognition and
pronunciation test

No

Cloze-type
comprehension and
quantitative skills test

Yes (Parker et al.,
1995)

Self-report

No

Included
Studies

Stated Research Focus

Assessment Tools

Khuu et al.,
2018

Health literacy

Two statements, “I am confident to
understand health information given by
health care professionals.” and “I have
experiences of missing medication
because I did not know how to take
medication.” Responses were determined
on a 5-point Likert-type scale (strongly
disagree (1 point) to strongly agree (5
points)). (Khuu et al., 2018)

Self-report

No

Kim et al.,
2013

Korean language
literacy

The Korean Language Literacy Scale
(Kim et al., 2013)

Self-report

Yes (Kim et al.,
2013)

The Assessment of Health Literacy in
Cancer Screening, English version (Han
et al., 2014)

Assessing
comprehension,
familiarity, and
recognition of words
related to breast and
cervical cancer
screening

Yes (Han et al.,
2014)

The Assessment of Colon Cancer
Literacy, Korean language version
(Holubar et al., 2009; Ko, 2014)

Agreeing or
disagreeing statements
(true or false)

Yes (Ko, 2014)

Kim et al.,
2018

Health literacy

Ko, 2014

Colorectal cancer
literacy
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Assessment Methods

Validation
Status of the
Assessment
Tools

Included
Studies

Koch-Weser
et al., 2006

Stated Research Focus

Literacy

Assessment Tools

Assessment Methods

A question asking the participants 'if they
read materials such as books, letters, or
Self-report
newspapers most weeks.' (Koch-Weser et
al., 2006)

Validation
Status of the
Assessment
Tools

No

Only 3 items
(Chew Items) in
the English
version were
validated (Chew
et al., 2004)

H. Y. Lee et
al., 2012

Health literacy

The 16-item health literacy screening
scale, English and Korean versions
(Chew et al., 2004)

H. Y. Lee et
al., 2014

Cancer literacy

The 12 survey items on cancer risk and
Agreeing or
prevention, English and Korean versions
disagreeing statements
(H. Y. Lee et al., 2014; Stein et al., 2007)

H. Y. Lee et
al., 2015a

Health literacy

The 12 items from the Chew’s et al.,
(2004) 16-item health literacy screening
scale, English and Korean versions

Self-report

Yes (H. Y. Lee et
al., 2015a)

Health literacy

The two health literacy items from
California Health Interview Survey,
Spanish language version (California
Health Interview Survey, 2011)

Self-report

No

H. Y. Lee et
al., 2015b
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Self-report

No

Stated Research Focus

Assessment Tools

Assessment Methods

Validation
Status of the
Assessment
Tools

Cancer literacy

Items adopted from Stein's et al., (2007)
12 survey items on cancer risk and
prevention, English and Korean versions.
Not clear the number of items adopted

Agreeing or
disagreeing statements

No

Mantwill et
al., 2017

Health literacy

a) the S-TOFHLA, Albanian,
Portuguese, Serbian, German, and Italian
language versions (Mantwill et al.,
2017); b) the Brief Health Literacy
Screeners (Chew items), Albanian,
Portuguese, and Serbian language
versions (Chew et al., 2004; Mantwill et
al., 2017)

a) reading
comprehension and
quantitative skills test;
b) self-report

a) yes (Mantwill
et al., 2017); b)
yes (Mantwill et
al., 2017)

Ng et al.,
2014

Health literacy
(Numeracy was a part
of the health literacy
skills)

The Health Activities Literacy Scale
(HALS), English language version
(Canadian Council on Learning, 2008;
Rudd et al., 2004)

Reading and using
prose and document
and testing quantitative
skills

Yes (Rudd et al.,
2004)

Checking patient
knowledge on diabetes
self-care issues

English version:
yes; Somali
version: no (Njeru
et al., 2016;
Rothman et al.,
2005)

Included
Studies

H. Y. Lee et
al., 2015c

Njeru et al.,
2016

Diabetes health literacy

The Spoken Knowledge in Low Literacy
in Diabetes scale, English and Somali
language versions (Njeru et al., 2016;
Rothman et al., 2005)
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Assessment Methods

Validation
Status of the
Assessment
Tools

The HALS, English language version
(Canadian Council on Learning, 2008;
Rudd et al., 2004)

Reading and using
prose and document
and testing quantitative
skills

Yes (Rudd et al.,
2004)

Health literacy
(Numeracy was a part
of the health literacy
skills)

The HALS, English language version
(Canadian Council on Learning, 2008;
Rudd et al., 2004)

Reading and using
prose and document
and testing quantitative
skills

Yes (Rudd et al.,
2004)

Prins et al.,
2015

Literacy and numeracy

The literacy and numeracy tasks from the
Program for the International
Assessment of Adult Competencies,
English language version (OECD, 2012)

Assessing literacy and
numeracy skills in
technology-rich
environment

No

P. C. Smith et
al., 2012

Functional health
literacy

The TOFHLA, English and Spanish
language versions (Parker et al., 1995)

Cloze-type
comprehension and
quantitative skills test

Yes (Parker et al.,
1995)

Thabit et al.,
2009

Health literacy

The REALM, English language version
(Davis et al., 1993)

Word recognition and
pronunciation test

Yes (Davis et al.,
1993)

Included
Studies

Stated Research Focus

Omariba et
al., 2011

Health literacy
(Numeracy was a part
of the health literacy
skills)

Omariba et
al., 2015

Assessment Tools
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Included
Studies

Stated Research Focus

Thomson et
al., 2011

Health literacy

Todd et al.,
2011a

Functional health
literacy

Assessment Methods

Validation
Status of the
Assessment
Tools

a) the S-TOFHLA, English language
version (Baker et al., 1999), b) the
REALM, English (Davis et al., 1993),
and c) the Cloze (Thomson et al., 2011)

a) cloze-type
comprehension and
quantitative skills test,
b) word recognition
test, and c) multiplechoice Cloze test

a) yes (Baker et
al., 1999), b)
(Davis et al.,
1993), and c) no

The S-TOFHLA, English language
version (Baker et al., 1999)

Cloze-type
comprehension and
quantitative skills test

Yes (Baker et al.,
1999)

a) cloze-type
comprehension and
quantitative skills test,
b) multiple-choice
Cloze test

a) yes (Baker et
al., 1999), b) no

Yes (Morris et al.,
2006)

Assessment Tools

Todd et al.,
2011b

Health literacy

a) the S-TOFHLA English language
version (Baker et al., 1999) and b) the
Cloze, Chinese and English versions
(Thomson et al., 2011)

Tsoh et al.,
2016

Health literacy

The Single Item Literacy Screener,
English language version (Morris et al.,
2006)

Self-report

Functional health
literacy and
comprehensive health
literacy

a) the Swedish functional health literacy
scale, Arabic, Dari, Somali, and English
language versions, b) the slightly
modified HLS-EU-Q16, Arabic, Dari,
Somali, and English language versions
(Wangdahl et al., 2014, 2015)

a) self-report, b) selfreport

Wangdahl et
al., 2014

49

a) no, b) no

Validation
Status of the
Assessment
Tools

Included
Studies

Stated Research Focus

Assessment Tools

Wangdahl et
al., 2015

Functional health
literacy and
comprehensive health
literacy

a) the Swedish functional health literacy
scale, Arabic, Dari, Somali, and English
language versions (Wangdahl et al.,
2014, 2015), b) the slightly modified
HLS-EU-Q16, Swedish language version
(Pelikan et al., 2017)

a) self-report, b) selfreport

a) no, b) yes
(Pelikan et al.,
2017)

Wangdahl et
al., 2018

Comprehensive health
literacy

The slightly modified HLS-EU-Q16,
Swedish language version (Pelikan et al.,
2017)

Self-report

Yes (Pelikan et
al., 2017)

Health literacy

The HALS, English language version
(Canadian Council on Learning, 2008;
Rudd et al., 2004)

Reading and using
prose and document
and testing quantitative
skills

Yunusa
Vakkai, 2016

Literacy and numeracy

A self-rating of one’s ability to read
(1=excellent, 5 = poor) and ability to
work with numbers (1=excellent, 5 =
poor)

Self-report

Alzayer et al.,
2017

Health literacy

A qualitative study, no assessment tools were used

Carroll et al.,
2007

Health literacy

A qualitative study, no assessment tools were used

Wister et al.,
2010
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Assessment Methods

Yes (Rudd et al.,
2004)

No

Included
Studies

Stated Research Focus

Clark et al.,
2014

Literacy

A qualitative study, no assessment tools were used

Cyril et al.,
2017

Health and food literacy

A qualitative study, no assessment tools were used

Filippi et al.,
2014

Literacy

A qualitative study, no assessment tools were used

Floyd et al.,
2017

Literacy

A qualitative study, no assessment tools were used

Gele et al.,
2017

Health literacy

A qualitative study, no assessment tools were used

Gregory, 2015

Health care literacy

A qualitative study, no assessment tools were used

Groenenberg
et al., 2015

Health literacy

A qualitative study, no assessment tools were used

Hurley et al.,
2013

Health literacy

A qualitative study, no assessment tools were used

Jafri, 2012

Health literacy

Jung et al.,
2017

Health literacy

Assessment Tools

The REALM English language version
(Davis et al., 1993)

Assessment Methods

Word recognition and
pronunciation test

A qualitative study, no assessment tools were used
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Validation
Status of the
Assessment
Tools

Yes (Davis et al.,
1993)

Included
Studies

Stated Research Focus

F. H. Lee et
al., 2014

Health literacy

A qualitative study, no assessment tools were used

Leung et al.,
2014

Health literacy

A qualitative study, no assessment tools were used

Marshall et
al., 2010

Health system literacy

A qualitative study, no assessment tools were used

McMichael et
al., 2009

Sexual health literacy

A qualitative study, no assessment tools were used

Murray et al.,
2018

Health literacy

A qualitative study, no assessment tools were used

Oliver, 2015

Health literacy

A qualitative study, no assessment tools were used

Renzaho et
al., 2017

Pre-migratory obesity
literacy

A qualitative study, no assessment tools were used

Schoenmakers
et al., 2017

Mental health literacy

A qualitative study, no assessment tools were used

Shedlin et al.,
2004

Literacy

A qualitative study, no assessment tools were used

Smaland Goth
et al., 2011

Medical literacy

A qualitative study, no assessment tools were used

Assessment Tools
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Assessment Methods

Validation
Status of the
Assessment
Tools

Included
Studies

Stated Research Focus

Sriphanlop et
al., 2014

Health literacy

A qualitative study, no assessment tools were used

Taiwo, 2013

Health literacy

A qualitative study, no assessment tools were used

Thomson et
al., 2012

Functional health
literacy and interactive
health literacy

A qualitative study, no assessment tools were used

Todd et al.,
2011c

Health literacy

Watts et al.,
2014

Parental sexual health
literacy

A qualitative study, no assessment tools were used

Woudstra et
al., 2016

Literacy

A qualitative study, no assessment tools were used

Assessment Tools

The S-TOFHLA, English language
version (Baker et al., 1999)

53

Assessment Methods

Cloze-type
comprehension and
quantitative skills test

Validation
Status of the
Assessment
Tools

Yes (Baker et al.,
1999)

5.2.3 Information on Adult Immigrants and Refugees Involved in the Included Studies
Table 4 shows the information on the adult immigrants and refugees involved in the 77
quantitative and qualitative studies, including the primary research focus in terms of immigrants
and refugees, country of origin of the immigrants and refugees, their destination country, gender,
and age.
Sixty-one studies identified their research sample as solely immigrants, in which three
studies further specified that the immigrants were all or mostly undocumented (Gregory, 2015;
Hernandez-Mekonnen et al., 2016; Shedlin et al., 2004) and six studies described their research
participants as migrants (Alzayer et al., 2017; Cyril et al., 2017; Filippi et al., 2014; Njeru et al.,
2016; Schoenmakers et al., 2017; Smaland Goth et al., 2011).
Two additional studies primarily focused on the general population rather than immigrants,
but they included terms suggesting the involvement of immigrants, such immigrant status
(Borges et al., 2017; Wister et al., 2010).
Thirteen of the included studies focused only on refugees (Carroll et al., 2007; Clark et al.,
2014; Floyd et al., 2017; P. Geltman et al., 2014; P. L. Geltman et al., 2013; K. Kim et al., 2018;
Koch-Weser et al., 2006; McMichael et al., 2009; Oliver, 2015; Wangdahl et al., 2014, 2015,
2018; Watts et al., 2014). In addition, the research sample of one study consisted of both
immigrants and refugees (Idehen et al., 2017).
The countries (regions) of origin of the immigrants and refugees in the included studies
were diverse and mainly distributed through Asia, Africa, South America, and Mexico. Most of
the destination countries of these immigrants and refugees were located in North America (the
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USA and Canada), Australia, and Europe, in which the top three destination countries, in turn,
were the USA (35 articles), Canada (15 articles), and Australia (8 articles).
There was an imbalance in the gender composition among the 49 quantitative studies.
Thirteen studies investigated only female participants. Excluding six studies that were unclear on
this issue or had the same gender composition, 23 studies involved more female participants than
male participants, in 11 of which the number of female subjects were at least as 1.5 times as the
number of male participants. The imbalance was also found in the 28 qualitative studies. Eleven
of them were conducted in only women participants. None of the quantitative and qualitative
studies investigated health literacy or numeracy in male participants only. The gender imbalance
indicates a potential risk that immigrant and refugee men might be under-represented in
comparison to women in terms of health literacy and numeracy empirical research on
antecedents and consequences.
Lastly, the included studies used diverse indices to present the participants’ age, such as
mean age, mean age and standard deviation (SD), age range, median age, and median age and
inter-quartile range (IQR). Also, some included studies only provided the percentages of
participants in different age groups or did not report the age at all. As a result, we were not able
to find any pattern in the age of the immigrants and refugees.
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Table 4. Information on immigrants and refugees from the included studies

Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Country (region) of
Origin

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Age of Immigrants or Refugees
(years)

Quantitative Studies
Becerra et al.,
2017

Immigrants

Not reported,
foreign-born
Hispanics

Bekker et al.,
2004

Immigrants

Morocco

Beltran et al.,
2016

Immigrants

Not reported, Hmong

Borges et al.,
2017

Calvasina et
al., 2016

General
population
Born outside Canada
(immigrant status
as a variable)

Immigrants

Brazil

USA

Female: 1889,
male: 1172

Mean (95% confidence interval (95%
CI)): low health literacy group: 40.69
(39.62 to 41.76); adequate health
literacy group: 40.32 (39.54 to 41.09)

Netherlands

Female: 50

Mean ± SD: illiterate women: 47.5 ±
6.9, literate women: 41.4 ± 5.6

USA

Female: 121,
male: 71

Canada

Not reported (In
total sample,
female: 132,
male: 52)

Canada

Female: 74,
male: 35

56

Mean ± SD: 29.24 ± 8.60

Not reported, age of total sample
(mean ± SD): 39.1 ± 6.6

Mean ± SD: 34.5 ± 9

Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Calvo, 2016

Immigrants

S. E. Choi et
al., 2013

Country (region) of
Origin

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Not reported, Latino
adults born overseas

USA

Female: 1488,
male: 1508

Mean ± SD: 41.24 ± 0.3

USA

Among 145
immigrants,
female: 50%,
male: 50%

Mean ± SD: 49.17 ± 12.29

Female: 209

87 subjects (41.6%) < 30 years; 83
(39.5%) between 31 to 40 years: 35
(16.7%) between 41 to 50 years; 4
(1.9%) > 51 years

Immigrants

Korea

Immigrants

Vietnamese, Korean
Chinese, Chinese,
Philippines,
Japanese, Thai,
Mongolian,
Cambodian, Russian,
and others

Immigrants

Mexico and other
central and south
American countries

USA

Coffman et
al., 2010

Immigrants

Mexico and other
central and south
American countries

USA

Coffman et
al., 2012

Immigrants

Mexico and central
and south American
countries and others

USA

Y. J. Choi et
al., 2016

Coffman et
al., 2007

Korea

57

Among 99
immigrants,
female: 76.8%,
male: 23.2%
Among 99
immigrants,
female: 76,
male: 23
Female: 113,
male: 31

Age of Immigrants or Refugees
(years)

Mean ± SD: 35.7 ± 10.79

Mean ± SD: 35.7 ± 10.8

Mean ± SD: 43.6 ± 12.6

Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Diamond et
al., 2014

Immigrants

China

Gatobu et al.,
2014

Immigrants

China and Kenya

Canada

Female: 73,
male: 47

46 Kikuyu and 42 Mandarin speakers
between 40 and 50 years; 14 Kikuyu
and 18 Mandarin speakers > 50 years

Gatobu et al.,
2016

Immigrants

China and Kenya

Canada

Female: 73,
male: 47

Most were between 40 and 50 years (n
= 88, 73%)

Gele et al.,
2016

Immigrants

Somalia

Norway

Female: 302

Mean ± SD: 36.13 ± 8.0

Country (region) of
Origin

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

USA

Female: 109,
male: 42

Age range: 40 to 64

Geltman et
al., 2013

Refugees

Somalia

USA

Geltman et
al., 2014

Refugees

Somalia

USA

HernandezMekonnen et
al., 2016

Immigrants,
undocumented

Mexico

USA

58

Among 439
refugees,
female: 58.1%,
male: 41.9%
Among 439
refugees,
female: 58.1%,
male: 41.9%
Female: 87

Age of Immigrants or Refugees
(years)

140 subjects (31.9%) between 18 and
24 years; 186 (42.4) between 25 and
44 years; 113 (25.7) ≥ 45 years

Mean ± SD: 35.2 ± 14.7

Mean ± SD: 28.2 ± 4.1

Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Country (region) of
Origin

Idehen et al.,
2017

Immigrants and
refugees

Russia or the Soviet
Union, Somalia, and
Iraq or Iran

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Age of Immigrants or Refugees
(years)

Finland

Female: 620

Mean ± SD: Russian: 42.3 ± 10.4;
Somali: 39.3 ± 9.1;
Kurdish: 38.4 ± 8.5

Japan

Female: 236

Maternal age (mean ± SD): 29.2 ± 5.3

USA

Among 439
immigrants,
female: 78%,
male: 22%

14 subjects (9.7%) < 30 years; 59
(41%) between 31 to 45 years: 64
(44.4%) between 46 to 60 years; 7
(4.9%) > 60 years

France

Female: 147,
male: 99

Median (IQR): 41 (35 to 48)

Immigrants

China, Brazil,
Philippines, South
Korea, and others

Jacobson et
al., 2016

Immigrants

Not reported,
Hispanic immigrants

Kankou et al.,
2017

Immigrants

Sub-Saharan
countries

Khuu et al.,
2018

Immigrants

Not reported, Hmong

USA

Female: 118,
male: 50

Mean ± SD: 29.24 ± 8.60

Kim et al.,
2013

Immigrants

China, Japan,
Philippines,
Vietnam, Mongol,
others

Korea

Female: 173

Mean ± SD: 28.6 ± 6.2

Kim et al.,
2018

Immigrants

Korea

USA

Female: 565

Mean ± SD: 46.1 ± 8.5

Igarashi et al.,
2013
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Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Ko, 2014

Immigrants

Koch-Weser
et al., 2006

Refugees

H. Y. Lee et
al., 2012

Immigrants

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Korea

USA

Female: 141,
male: 113

Mean ± SD: 60.52 ± 8.22

Southeast Asia

USA

Female: 249,
male 132

Mean ± SD: 44.3 ± 13.2

Korea

USA

Female: 202,
male: 205

Mean ± SD: 57.2 ± 16.6

Country (region) of
Origin

Age of Immigrants or Refugees
(years)

H. Y. Lee et
al., 2014

Immigrants

Korea

USA

Female: 202,
male: 205

67 subjects (16.5%) between 21 and
39 years; 58 (14.3%) between 40 and
49 years; 74 (18.2%) between 50 and
59 years; 90 (22.1%) between 60 and
69 years; 118 (29.0%) 70 and older

H. Y. Lee et
al., 2015a

Immigrants

Korea

USA

Female: 202,
male: 205

Mean ± SD: 57.2 ± 16.6

Immigrants

China, Korea,
Philippines,
Vietnam, South Asia

USA

Among 3053
immigrants,
female: 57%,
male: 43%

Age: 50.26

H. Y. Lee et
al., 2015b
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Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

H. Y. Lee et
al., 2015c

Immigrants

Mantwill et
al., 2017

Immigrants

Country (region) of
Origin

Hmong

Kosovo, Albania,
Macedonia, Portugal,
Serbia

Ng et al.,
2014

Immigrants

Not reported

Njeru et al.,
2016

Immigrants
(migrants)

Somalia

Omariba et
al., 2011

Immigrants

Not reported

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

USA

Female: 164

Female and
Switzerland male (883
immigrants)

Canada

Among 3861
immigrants,
female: 51.7%,
male: 48.3%

USA

Female: 50

Canada
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Among 3861
immigrants,
female: 51.7%,
male: 48.3%

Age of Immigrants or Refugees
(years)

Mean: 30
138 subjects (12%) between 18 and 24
years; 278 (24.3%) between 25 and 34
years; 231 (20.2%) between 35 and 44
years; 286 (25.0%) between 45 and 54
years; 157 (13.7%) between 55 and 64
years; 47 (4.11%) 65 and older; 9
(0.8%) missing
9.5% of the immigrants between 16
and 25 years; 16.1% between 26 and
35 years; 21.2% between 36 and 45
years; 19.1% between 46 and 55 years;
15% between 56 and 65 years;
19.1% > 65 and older
Mean ± SD: 52.54 ± 16.01
9.5% of the immigrants between 16
and 25 years; 16.1% between 26 and
35 years; 21.2% between 36 and 45
years; 19.1% between 46 and 55 years;
15% between 56 and 65 years;
19.1% > 65 and older

Included
Studies

Omariba et
al., 2015

Primary Focus
in terms of
Immigrants or
Refugees

Immigrants

Country (region) of
Origin

Not reported

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Canada

Among 3861
immigrants,
female: 51.7%,
male: 48.3%

Prins et al.,
2015

Immigrants

Asians, Hispanics
and other immigrants

USA

Among 613
immigrants,
female: 52.1%,
male: 47.9%

P. C. Smith et
al., 2012

Immigrants

Spanish-speaking
immigrants

USA

Both genders
(50 immigrants)

Thabit et al.,
2009

Immigrants

South and East Asia,
Africa, Western and
Eastern Europe,
Middle East, South
America

Ireland

Thomson et
al., 2011

Immigrants

Not reported

Canada
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Age of Immigrants or Refugees
(years)
9.5% of the immigrants between 16
and 25 years; 16.1% between 26 and
35 years; 21.2% between 36 and 45
years; 19.1% between 46 and 55 years;
15% between 56 and 65 years;
19.1% > 65 and older
10.6% of the immigrants 24 years or
less; 24.7% between 25 and 34 years;
27.1% between 35 and 44 years;
22.8% between 45 and 54 years;
14.8% 55 or older
Mean: 33

Not reported (52
Mean ± SD: 45.8 ± 11.8
immigrants)

Female: 78

Mean ± SD: 53 ± 7.06

Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Todd et al.,
2011a

Immigrants

China

Canada

Female: 103

Mean ± SD: 63.61 ± 8.0

Todd et al.,
2011b

Immigrants

China

Canada

Female: 106

Mean ± SD: 63.2 ± 8.2

USA

Among 705
immigrants,
female: 81%,
male: 19%

Mean ± SD: 62.2 ± 6.9

Sweden

Among 455
immigrants,
female: 46%,
male: 54%

Mean ± SD: 35.8 ± 10.6

Tsoh et al.,
2016

Immigrants

Country (region) of
Origin

China

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Age of Immigrants or Refugees
(years)

Wangdahl et
al., 2014

Refugees

Somalia, Iraq, Syria,
Afghanistan and
others

Wangdahl et
al., 2015

Refugees

Somalia, Iraq, Syria,
Afghanistan, others

Sweden

Female: 170,
male: 184

Mean ± SD: 35.4 ± 10.5

Wangdahl et
al., 2018

Refugees

Somalia, Iraq, Iran,
Syria, Afghanistan,
others

Sweden

Female: 112,
male: 391

Mean: 38, age range: 18 to 74
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Included
Studies

Wister et al.,
2010

Yunusa
Vakkai, 2016

Primary Focus
in terms of
Immigrants or
Refugees

Country (region) of
Origin

General
population (year
Not reported
of immigration as
a variable)

Immigrants

66.4% were
Hispanics

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Canada

Not reported
(about 611
immigrants)

≥ 66

USA

Female: 203,
male: 166

Mean ± SD: 40.41 ± 10.073

Age of Immigrants or Refugees
(years)

Qualitative Studies

Australia

Female: 25

5 (20%) of the participants in their
20s; 7 (28%) in their 30s; 2 (8%) in
their 40s; 1 (4%) in their 50s; 5 (20) in
their 60s; 5 (20) in their 70s

USA

Female: 34

Median: 27, age range: 18 to 53

Refugees

Sudan, Burundi,
Congo, Burma,
Afghanistan and
Bhutan

Australia

Female: 36

Not reported (refugee women)

Immigrants
(migrants)

Vietnamese,
Burmese,
African, Afghani,
Indian

Australia

Female: 34,
male: 5

Median (IQR): 35.5 (33 to 37)

Alzayer et al.,
2017

Immigrants
(migrants)

Carroll et al.,
2007

Refugees

Somalia

Clark et al.,
2014

Cyril et al.,
2017

Arabic-speaking
migrants
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Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Filippi et al.,
2014

Immigrants
(migrants)

Floyd et al.,
2017

Refugees

Gele et al.,
2017

Country (region) of
Origin

Somalia

Destination
Country
(region)

USA

Gender of
Immigrants or
Refugees
(number or %)

Age of Immigrants or Refugees
(years)

Female: 6, male:
Median: 40
5

Somali, Liberian,
Eritrean, Ethiopian.

Canada

Female: 8

Age range: 20 to 38

Immigrants

Pakistani, Somali

Norway

Female: 35

27 participants between 25 and 50
years; 8 between 51 and 70 years

Gregory, 2015

Immigrants,
mostly
undocumented

Latino immigrants

USA

Female and
male (13
immigrants)

Age range: 35 to 66

Groenenberg
et al., 2015

Immigrants

Turkish, Moroccan,
Hindustani, Creole

Netherlands

65

Not reported (60 Age range: 45 to 70, except for
immigrants)
Surinamese: 35 to 70

Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Country (region) of
Origin

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)
Among
interviewees:
female: 15,
male: 7; focus
group
participants:
both female and
male

Age of Immigrants or Refugees
(years)

Mean age and age range of
interviewees: 79 (69 to 92); focus
group participants: not reported
(elders)

Hurley et al.,
2013

Immigrants

Greece

Australia

Jafri, 2012

Immigrants

Pakistan

USA

Female: 12

Mean and age range: 30.9 (27 to 35)

USA

Among
interviewees:
female: 7, male:
10; focus group
participants:
female: 73,
male: 47

Mean ± SD in interviewees: 52.1 ±
12.3; mean ± SD in focus group
participants: 62.9 ± 7.5

Taiwan,
China

Female: 17

Mean and age range: 34.8 (32 to 56)

USA

Female: 11,
male: 18

Mean ± SD: 63.6 ± 12.2

Jung et al.,
2017

Immigrants

China and Korea

F. H. Lee et
al., 2014

Immigrants

Vietnam

Leung et al.,
2014

Immigrants

China
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Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Marshall et
al., 2010

Immigrants

China, South Asia

Canada

Female: 39,
male: 39

39 participants < 59 years and 39 > 50
years

McMichael et
al., 2009

Refugees

Iraq, Afghanistan,
Burma, Sudan,
Liberia, and the
Horn of Africa.

Australia

Female: 75,
male: 67

Age range: 16 to 25

Murry et al.,
2018

Refugees

Bhutan

Australia

Oliver, 2015

Refugees

Renzaho et
al., 2017

Immigrants

Country (region) of
Origin

Bhutan

Vietnam, India,
Africa, Middle East

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Age of Immigrants or Refugees
(years)

Female: 3, male: All > 45 years but one between 18 and
14
45 years

USA

Female: 32

5 subjects (15.6%) between 18 and 29
years; 8 (25.0%) between 30 and 39
years; 9 (28.1%) between 40 and 49
years; 4 (12.5%) between 50 and 59
years; 2 (6.3%) between 60 and 69
years; 3 (9.4%) 70 and 79 years; 1
(3.1%) 80 or older

Australia

Female: 41,
male: 7

Median: 35, inter-quartile range (31 to
39)
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Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Schoenmakers
et al., 2017

Immigrants
(migrants)

Shedlin et al.,
2004

Immigrants,
mostly
undocumented

Smaland Goth
et al., 2011

Immigrants
(migrants)

Sriphanlop et
al., 2014

Immigrants

Country (region) of
Origin

Destination
Country
(region)

Turkish, Moroccan,
Surinamese

Netherlands

Dominican,
Mexican, and
Central American
Poland, Sweden,
Denmark, Iraq,
Germany, Somalia,
Pakistan, BosniaHerzegovina, Iran,
Russia, Great
Britain, Vietnam,
Turkey,
Ethiopia, Gabon,
Gambia, Ghana,
Guinea, Mali,
Nigeria, Republic of
the Congo, Senegal,
Sierra Leone,
Swaziland,
Tanzania, Uganda

USA

Norway

USA
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Gender of
Immigrants or
Refugees
(number or %)
Among group
interviewees:
female 14, male
24; individual
interviewees:
not reported
Female: 30,
male: 27

Age of Immigrants or Refugees
(years)

Group interviews: ≥ 50, individual
interviews: ≥ 60

Age range: 19 to 61

Not reported (13
Not reported (migrant leaders)
immigrants)

Female: 10,
male: 12

Mean ± SD: 40.4 ± 15.0

Included
Studies

Primary Focus
in terms of
Immigrants or
Refugees

Country (region) of
Origin

Destination
Country
(region)

Gender of
Immigrants or
Refugees
(number or %)

Taiwo, 2013

Immigrants

Nigerian population

USA

Female: 10,
male: 10

≥ 40

Thomson et
al., 2012

Immigrants

El Salvador,
Colombia, Chile,
Guatemala, Peru,
Mexico, Nicaragua,
Venezuela, Uruguay,
Cuba, and Spain.

Canada

Female: 43

Mean ± SD: 54 ± 7.1

Todd et al.,
2011c

Immigrants

China

Canada

Female: 50

Mean ± SD: 60.0 ± 7.3

Watts et al.,
2014

Refugees

Ethiopia, Sudan,
Liberia, Burundi,
Sierra Leone

Australia

Female: 16

Age range: 17 to 30

Woudstra et
al., 2016

Immigrants

Turkey, Morocco,
and Surinam

Netherlands

Female: 18,
male: 12

Age range: 48 to 74

69

Age of Immigrants or Refugees
(years)

5.3 Assessment of Risk of Bias of Included Quantitative and Qualitative Studies
Forty-seven quantitative studies adopted the cross-sectional and two studies the cohort
study designs. Twenty-eight studies were qualitative and conducted thematic analysis on
information collected from interviews or focus groups. The assessment tools we used in the risk
of bias assessment varied according to the different study designs.
5.3.1 Risk of Bias of Quantitative Studies
5.3.1.1 Assessment of Risk of Bias of Included Cross-sectional Studies
Thirty-eight out of 47 cross-sectional studies used non-random sampling methods such as
the snowball and convenience sampling, and four studies did not describe their sampling
strategies. Only five studies adopted a random sampling approach. Few included studies justified
the sample size (4 studies) or provided information on both the response rate and the
characteristics of the non-respondents (2 studies). In terms of the comparability of subjects in
different outcome groups, majority of the studies (37 out of 47) adjusted one or more
confounders (or covariates) in their research.
Finally, studies scored well on the “exposure and outcome” domain. Exposures in 33
studies were measured by validated assessment tools or did not require a tool (e.g., age,
educational level), whereas 11 studies adopted non-validated tools. None of the studies measured
their outcomes by independent blind assessments. Instead, they either obtained outcomes from
medical records or non-blind assessments using objective methods such as measuring blood
glucose level (18 studies), or collected outcomes self-reported by the participants (29 studies).

Most studies (41 studies) used appropriate statistical analysis and clearly described them.
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A summary of the risk of bias assessment for 47 cross-sectional quantitative studies is
given in Appendix J. The NOS adapted for cross sectional studies was adopted for the
assessment (see Appendix K).
5.3.1.2 Assessment of Risk of Bias of Cohort Studies
Known and unknown factors might distort the associations between the health literacy or
numeracy level and the outcomes. Because there was no appropriate measure to contain or adjust
for the confounding in the two cohort studies, we classified them as of critical risk of bias in the
confounding domain, low risk of bias in other domains. Thus, we judged the two cohort studies
as critical risk of bias overall, and it should be borne in mind that the results and conclusions
may be influenced by confounding factors. The assessment tool – ROBINS-I could be found in
Appendix L; the summary of the risk of bias assessment in Appendix M.
5.3.2 Assessment of Risk of Bias of Qualitative Studies
The detailed CASP items as well as the criteria could be found in Appendix N. Appendix
O summarized the assessment results of included qualitative studies. As previously mentioned in
Section 4.4.2, if the individual study satisfied all or none of the criteria within an item, a “yes” or
“no” would be given, respectively. If only some of the criteria were satisfied, a judgement of
“limited” as well as the No. of the unmet criteria would be given.
None of the 28 qualitative studies satisfied all the 10 items. However, all of them had a
clear statement of research aims (item 1) and appropriately chose the qualitative approach to
interpret subjective experiences or perceptions of the research participants (item 2).
About half of the studies did not discuss how they decided which specific methods to use
(item 3). In terms of the appropriateness of recruitment strategy (item 4), eight studies satisfied
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all three criteria, one did not meet any criteria, and the rest were considered limited mostly
because the researchers did not explain why the participants they recruited were the most proper
ones to address the study’s research objectives (criteria 4.2). Three studies satisfied all seven
criteria within the data collection domain (item 5), while the rest were limited mainly because
they did not justify the setting for data collection (criteria 5.1) or did not justify the data
collection methods (criteria 5.3).
Studies did not perform well in terms of fully examining the researcher-participant
relationship (item 6) and considering ethical issues (item 7). For the former item, none of the
studies satisfied all the criteria, and no studies critically examined the researcher’s own role,
potential bias and influence in formulating research questions (criteria 6.1). Regarding the latter,
most of them (25 out of 28 studies) provided information on the ethical approval (criteria 7.3).
However, majority of these studies (16 out of 25 studies) were still considered limited because
they did not provide adequate details about ethical issues such as how the researchers explained
their research to potential participants (criteria 7.1 and 7.2)
All of the studies were limited in terms of sufficiently rigorous data analysis (item 8), most
of which (18 out of 28 studies) were due to the researchers not explaining how the data presented
were selected from the original sample (criteria 8.3). In terms of the clear statement of findings
(item 9), ten studies met all three criteria while 18 did not mainly because the researchers did not
provide adequate discussion on the evidence both for and against the researcher’s arguments
(criteria 9.2). Finally, 17 of the 28 studies satisfied all the criteria in the item determining the
value of the research (item 10). The rest were limited because they neither identified new areas
where future research was necessary (criteria 10.2) nor discussed the transferability issues
(criteria 10.3).
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To be noticed, none of the studies provided information on criteria 5.5 (If methods were
modified during the study. If so, has the researcher explained how and why?), and only two
studies mentioned criteria 6.2 (How the researcher responded to events during the study and
whether they considered the implications of any changes in the research design?). This might
could be due to lack of descriptions or because these two events did not occur at all.
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5.4 Synthesis of the Antecedents and Consequences of Health literacy or Numeracy
Extracted from the Included Studies
As discussed in Section 4.5, the synthesis was mainly achieved by thematic identification
via the framework approach. We built our working thematic framework based on Sorensen’s et
al., (2012) comprehensive framework. Antecedents (Appendix S) and consequences (Appendix
T) were charted to the matrices, respectively, in which the row represented an individual study
and the column denoted to the themes. Additionally, we also conducted the thematic analysis
inductively when the antecedents or consequences did not fit any pre-existing themes in the
working thematic framework.
5.4.1 Themes Identified from Antecedents of Health Literacy or Numeracy
In our working thematic framework, there were two major themes for antecedents of health
literacy: personal antecedents, and societal and environmental antecedents.
5.4.1.1 Personal Antecedents
Under personal antecedents, there were two sub-themes – personal characteristics and
personal competence. According to Sorensen et al., (2012), personal characteristics were
exemplified by “age, race, gender, cultural background, socioeconomic status, education,
occupation, employment, income”, while personal competence “vision, hearing, verbal ability,
memory and reasoning, physical abilities and social skills, and general literacy skills” (page 10).
5.4.1.1.1 Personal Characteristics
Among 24 included studies which investigated antecedents, 21 studies involved personal
characteristics, including a variety of factors such as immigrant-related factors (i.e., acculturation,
duration of residence in the destination country, age at the time of immigration, country of origin,
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and primary language), age, gender, marital status, health status, economic status (including
income, employment, and insurance status), educational attainment.
Acculturation
As the level of acculturation increased, the level of health literacy increased (S. E. Choi et
al., 2013; Gele et al., 2016; Todd et al., 2011b). However, higher level of acculturation stress was
a predictor of limited health literacy (Y. J. Choi et al., 2016).
Duration of residence in the destination country
The results regarding the association between duration of residence in the destination
country and health literacy were mixed. Khuu et al., (2018) showed that length of stay was
positively associated with health literacy. Mantwill et al., (2017) revealed that duration of
residence was positively associated with functional health literacy, when assessed with languagedependent measures (i.e., the Chew items, which asked participants to self-report their
confidence in understanding and filling out medical information in the language of the host
country), but not language-independent measures (i.e., the S-TOFHLA). Their results suggested
that the duration of residence might impact immigrant’s health literacy level via proficiency in
language of the host country.
Seven additional studies, however, found the association between duration of residence and
health literacy not statistically significant (Beltran et al., 2016; Diamond et al., 2014; Gele et al.,
2016; H. Y. Lee et al., 2014; Thomson et al., 2011; Wangdahl et al., 2014; Wister et al., 2010).
Only one study explicitly explored the relation between duration of residence and health
numeracy. Gatobu et al., (2014) showed that years of residency in Canada was positively
associated with numeracy in terms of context-free numeracy, which was measured by pure
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mathematical addition tasks (i.e., the French kit addition task). However, no significant
associations were detected when numeracy was evaluated by the French kit addition, subtractioncorrection task or the S-TOFHLA numeracy component.
Age at the time of immigration
Mantwill et al., (2017) showed that age at the time of immigration was inversely associated
with health literacy as measured by the language-dependent measure (i.e., the Chew items), but
not correlated with health literacy, which was assessed by the language-independent measure
(i.e., the S-TOFHLA).
Country of origin
Being a Somali refugee in Sweden was more likely to have inadequate health literacy,
compared to refugees from countries such as Iraq, Syria, and Afghanistan (Wangdahl et al.,
2014).
Primary language
In their study investigating the role of mathematical self-efficacy in predicting numeracy
and health numeracy, Gatobu et al., (2014) found that primary language was also a contributor to
the differences in numeracy performance between groups: Mandarin speakers outperformed
Kikuyu speakers in the French kit numeracy tasks. However, primary language was not
associated with health numeracy, as measured by the S-TOFHLA numeracy component.
Gatobu et al., (2016) further explored the language difference in numeracy, health literacy,
and health numeracy performance between Mandarin and Kikuyu speakers. Results showed that
being a Mandarin speaker was associated with better performance in numeracy measured by the
addition and addition, subtraction-correction tasks of the French kit when compared with a

76

Kikuyu speaker. However, Kikuyu speakers outperformed Mandarin speakers in health literacy
tests, measured by the S-TOFHLA reading comprehension component. No statistical differences
were found between these two languages in health numeracy levels assessed by the S-TOFHLA
numeracy component or the NVS.
Age
Age was explored by one qualitative and 10 quantitative included studies. The only
qualitative study indicated that age-related limitation such as vision and hearing problems was a
barrier to health literacy (Leung et al., 2014). Four quantitative studies (S. E. Choi et al., 2013; H.
Y. Lee et al., 2014; Thomson et al., 2011; Todd et al., 2011b) showed a statistically significant
negative association between age and health literacy, and one (Jacobson et al., 2016) indicated a
similar association between age and health numeracy. However, there were also some
quantitative studies suggesting that age was not associated with health literacy (Gele et al., 2016;
Jacobson et al., 2016; Khuu et al., 2018; H. Y. Lee et al., 2012; Ng et al., 2014; Thomson et al.,
2011; Todd et al., 2011b; Wangdahl et al., 2014).
To be noticed, two of the above quantitative studies used different assessment instruments
or different components of one instrument to evaluate health literacy or numeracy level in the
same research sample and yielded different conclusions on the associations between age and
health literacy or numeracy (Thomson et al., 2011; Todd et al., 2011b). Thomson et al., (2011)
showed an inverse association between age and health literacy when health literacy was
measured by the S-TOFHLA, but not by the REALM. In Todd’s et al., (2011b) study, age was a
predictor of health literacy measured by the S-TOFHLA, but not associated with health literacy
as assessed by the colon cancer Cloze test.
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Gender
There were eight quantitative studies investigating gender. Being a woman was a predictor
of higher health literacy in three studies (Becerra et al., 2017; H. Y. Lee et al., 2012; H. Y. Lee et
al., 2015a). However, four quantitative studies also indicated that gender was not associated with
health literacy (S. E. Choi et al., 2013; H. Y. Lee et al., 2014; Ng et al., 2014; Wangdahl et al.,
2014). Gatobu et al., (2014) showed that being a woman was not associated with numeracy,
health literacy, or health numeracy.
Marital status
Five quantitative studies investigated marital status as an antecedent. Only one showed that
being married was a predictor of low health literacy (H. Y. Lee et al., 2012); the rest showed no
association between marital status and health literacy (Beltran et al., 2016; Khuu et al., 2018; H.
Y. Lee et al., 2015a; H. Y. Lee et al., 2014).
Health status
Three quantitative studies involved existing health status. Khuu et al., (2018) suggested
that health literacy levels could differ significantly based on self-reported health status, whereas
H. Y. Lee et al., (2014) and Wangdahl et al., (2014) found that there was no significant
association between health status (i.e., self-reported health status, number of chronic diseases,
and long term sickness) and health literacy.
Economic status
Nine quantitative and two qualitative research involved economic status including income,
employment, and insurance status. The two qualitative studies identified that not having health
insurance (Leung et al., 2014) and concerns about the medical costs (Taiwo, 2013) were two
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barriers to adequate health literacy. Some quantitative studies showed that living in poverty
(Becerra et al., 2017) and unemployment (Gele et al., 2016) were statistically associated with
low health literacy while higher income (S. E. Choi et al., 2013; Ng et al., 2014) and having
health insurance (H. Y. Lee et al., 2012) were predictors of higher health literacy. There were
also four quantitative studies showing no statistical associations between health insurance,
income, employment and health literacy level (Beltran et al., 2016; Khuu et al., 2018; H. Y. Lee
et al., 2014; Thomson et al., 2011).
Educational attainment
Ten quantitative studies presented the relationship between educational level and health
literacy. Seven of them showed a positive association (Beltran et al., 2016; S. E. Choi et al., 2013;
H. Y. Lee et al., 2012; H. Y. Lee et al., 2015a; H. Y. Lee et al., 2014; Ng et al., 2014; Wangdahl
et al., 2014). Another two quantitative studies also suggested a positive association, which
depended on the types and language versions of the assessment instruments for health literacy
(Thomson et al., 2011; Todd et al., 2011b). For example, educational attainment was positively
associated with health literacy measured by the S-TOFHLA and the Chinese version of the colon
cancer Cloze test, but not with health literacy assessed by the English version of the Cloze test
(Todd et al., 2011b). Only one quantitative study concluded that educational level did not predict
health literacy (Gele et al., 2016).
One quantitative study determined the role of educational level in numeracy or health
numeracy (Gatobu et al., 2014). Gatobu et al., (2014) found that university-level education was
positively associated with numeracy in the model where numeracy was measured by the French
kit addition subtraction-correction task. However, educational attainment was not correlated with
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health numeracy when it was assessed by instruments such as the S-TOFHLA numeracy
component.
5.4.1.1.2 Personal Competence
Sorensen et al., (2012) considered personal competence as individual abilities which could
be exemplified by memory and reasoning, physical abilities and social skills, and cognitive skills.
Out of 24 studies investigating personal antecedents, 11 explored personal competence,
including proficiency in the official language of the destination country (8 studies), health
literacy in different domains or different dimensions of health literacy (2 studies), and having
difficulties with activities in daily life (1 study).
English proficiency
The official language of the destination country all referred to English in the eight included
studies. Seven of them were quantitative studies, most of which showed that low English
proficiency predicted a limited health literacy (Becerra et al., 2017; S. E. Choi et al., 2013;
Jacobson et al., 2016; H. Y. Lee et al., 2012; H. Y. Lee et al., 2015a). However, there were some
exceptions. H. Y. Lee et al., (2014) found that English proficiency was not a predictor of cancer
literacy, measured by 12 questions about cancer risk. Results from Todd et al., (2011b) indicated
that the association bwtween English proficicency and health literacy differed depending on the
assessment tools used: Higher English proficiency was associated with higher health literacy
level measured by the S-TOFHLA but not by the Cloze test developed based on colon cancer
prevention information from the Canadian Cancer Society. Finally, challenges with language and
communication were perceived as barriers to health literacy in the qualitative study (Taiwo,
2013).
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Only Jacobson et al., (2016) showed that higher English proficiency might be associated
with higher numeracy sub-score of the S-TOFHLA.
Health literacy in different domains or different dimensions of health literacy
Interestingly, health literacy in some domains or dimensions were found to be antecedents
of other domains or dimensions. For instance, Beltran et al., (2016) demonstrated that higher
cervical cancer screening literacy was significantly associated with higher HPV literacy, whereas
Wangdahl et al., (2014) presented that inadequate functional health literacy was associated with
inadequate comprehensive health literacy.
Activities of daily living
Health literacy differed significantly between participants with or without difficulties with
activities of daily living (Khuu et al., 2018).
5.4.1.2 Societal and Environmental Antecedents
Seven studies explored societal and environmental antecedents, including family history,
family support, literacy practices at home or work, maternal education, community support,
transportation issues, individual’s support network, format of information.
Among the quantitative studies, family cancer history (Beltran et al., 2016; H. Y. Lee et al.,
2014) and family support (H. Y. Lee et al., 2014) were found not to be significantly associated
with health literacy. Immigrants who had literacy practice at home or work or whose mother had
higher educational level tended to have adequate health literacy (Ng et al., 2014). Gatobu et al.,
(2014) found that information format was associated with health numeracy determined by the STOFHLA numeracy component.
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Among the qualitative studies, Carroll et al., (2007) identified that community support (i.e.,
health education program) could exert positive effects on health literacy among Somali refugee
women. Leung et al., (2014) found that transportation issues (e.g., taking public transportation in
Los Angeles was inconvenient) and limited health information in Chinese-speaking communities
were barriers to health literacy. Murry et al., (2018) showed that involving a person’s support
network and providing instruction not only in written format could be perceived as two ways to
build health literacy for medication management.
5.4.1.3 Personal Belief, Experience, and Behaviour
We also conducted the thematic identification inductively for those antecedents which did
not fit our pre-existing themes. As a result, the theme “personal belief, experience, and behaviour”
was identified in eight quantitative and three qualitative studies.
Personal belief
Antecedents relevant to personal belief included self-efficacy, healthcare motivation,
cultural modesty, unawareness of self-care responsibility, a desire to avoid being burdensome to
others, high regard for authority, a desire to be together or follow a collective approach (e.g.,
highly valuing the experiences of peers), and religio-cultural beliefs and assumptions on health.
Mathematical self-efficacy determined by the Mathematics Self-Efficacy Scale (MSES) or
the Subjective Numeracy Scale (SNS) was positively associated with numeracy measured by the
French kit. Mathematical self-efficacy, when assessed by the SNS, not by the MSES, was also
positively associated with health numeracy measured by the S-TOFHLA numeracy component
(S. Gatobu et al., 2014).
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H. Y. Lee et al., (2015a) found that having a low level of cultural modesty toward
healthcare professionals were one of the predictors in having a higher health literacy level in the
Korean American immigrants. On the other hand, in the same population, H. Y. Lee et al., (2014)
showed that health care motivation was not associated with health literacy.
In a qualitative study done by Leung et al., (2014), unawareness of self-care responsibility,
high regard for authority, and desiring to be together or following a collective approach belonged
to the perceived barriers to health literacy. In another qualitative study (Taiwo, 2013), barriers to
health literacy included religio-cultural beliefs and assumptions on health.
Personal experience
Experiences prior to arrival at the destination country can also affect health literacy level.
The qualitative study done by McMichael et al., (2009) suggested that experiences such as
disrupted schooling, long periods of time living in refugee camps, limited or no access to
primary health care, experiences or threats of sexual violence and fragmented family life might
have impact on sexual health literacy in refugees to Australia.
Personal behaviour
Health behaviours were explored in seven quantitative studies. Some of the health
behaviours were significantly associated with health literacy. For instance, a higher number of
doctor visits (Beltran et al., 2016), attending social or religious group (Khuu et al., 2018), having
a primary care physician (H. Y. Lee et al., 2014 and 2015a), and participation in adult education
(Ng et al., 2014) was correlated with a higher health literacy level. Health literacy was also
reported to be positively associated with the Internet use (when health literacy was measured by
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the S-TOFHLA) and television use (when health literacy was measured by the S-TOFHLA and
REALM) (Thomson et al., 2011).
On the other hand, the associations between some behaviours and health literacy were not
statistically significant. They included fruit intake, vegetable intake, and soda intake (S. E. Choi
et al., 2013), having a usual source of care and annual health check-up (Beltran et al., 2016),
usual place of care (Khuu et al., 2018), smoking frequency and exercise frequency (H. Y. Lee et
al., 2014), and the Internet use (when health literacy was measured by the REALM and the colon
cancer Cloze test) (Thomson et al., 2011).
5.4.2 Themes Identified from Consequences of Health Literacy or Health Numeracy
5.4.2.1 Health Service Use or Behaviour
Consequences from 29 included studies, including 13 quantitative and 16 qualitative
studies, were categorized in the theme “health service use or behaviour.”
Three quantitative studies explored associations between health literacy and health care use.
Coffman et al., (2007) showed that interaction between income and health literacy was a
statistically significant predictor of health literacy in Latinos from Mexico and other Central and
South American countries living in the USA. To be specific, participants with low health literacy
and high income tended to use more health care, including prescription medications, screenings,
laboratory and medical procedures, emergency care, and mental health services. The possible
explanation to this association given by Coffman et al., (2007) was that low health literacy might
cause more improper use of health services. Coffman et al., (2012) again found that a positive
association between health literacy and health care use in another group of Latino immigrants to
the USA. However, Coffman et al., (2012) argued that this positive association should be
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cautiously interpreted because the participants, many of whom had no health insurance and
disease risk factors, might overuse health care services such as emergency care.
Compared to refugees with adequate health literacy, those with inadequate health literacy
tended to refrain from seeking health care services (Wangdahl et al., 2018). Additionally, four
qualitative studies showed that literacy was one of the main obstacles for immigrants to access
health care or health services (Clark et al., 2014; Filippi et al., 2014; Floyd et al., 2017; Hurley et
al., 2013).
Four quantitative studies indicated that higher health literacy was associated with greater
participation in cancer screening, such as the increased participation of the Pap test for cervical
cancer (Idehen et al., 2017; Kim et al., 2018; H. Y. Lee et al., 2015c) and the sigmoidoscopy for
colorectal cancer (Ko, 2014). Kim et al., (2018) further showed that the influence of health
literacy on the Pap test particiption was an indirect effect, mediated by decisional balance (i.e.,
weighing the pros and cons to adopt a target behavior) and self-efficacy (i.e., how much
confidence a woman has in carrying out Pap test-related tasks).
Additionally, quantitative results from Todd et al., (2011a) suggested that health literacy
levels were significantly higher in Chinese immigrants to Canada who had ever screened than
those who had never screened for colon cancer, or in immigrants who were current colon cancer
screeners (completed a fecal occult blood test in the past two years or a colonoscopy or
sigmoidoscopy in past 5 years) than non-current screeners. However, there was no statistically
significant difference in health literacy levels between Chinese immigrants who were current
breast cancer screeners (completed a mammogram in the past two years) and non-current
screeners (Todd et al., 2011a). Only quantitative study done by Ko, (2014) found no association
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between health literacy and the participation of the fecal occult blood test or the colonoscopy for
colorectal cancer.
Four qualitative studies suggested that lack of health literacy was a barrier to the
participation of cervical cancer screening (Gele et al., 2017; F. H. Lee et al., 2014) and colorectal
cancer screening (Jung et al., 2017; Woudstra et al., 2016). However, one qualitative study
revealed that low health literacy level was not a barrier to cancer screening (Jafri, 2012).
Other than cancer screening, inadequate health literacy level was also perceived as a
barrier to cardio-metabolic health check (Groenenberg et al., 2015), engagement in general
preventive health activities (Oliver, 2015), and preventive screening for hepatitis B (Sriphanlop
et al., 2014).
Health literacy was shown to be inversely correlated with health and disease management,
such as glycemic control (Thabit et al., 2009) and HIV disclosure to a steady partner (Kankou et
al., 2017). In the relevant qualitative research, Alzayer et al., (2017) found that low health
literacy might affect asthma control, while Murry et al., (2018) identified lack of health literacy
as a barrier to medication management.
Two quantitative studies showed an association between health literacy and dental care use.
The results were mixed, though. Calvasina et al., (2016) suggested a positive association,
whereas Geltman et al., (2014) found no statistical association.
Three studies (one quantitative and two qualitative) explored the impacts of parental health
literacy on children’s disease prevention. Hernandez-Mekonnen et al., (2016) showed that low
maternal health literacy was associated with increased odds of having a child at risk of
development delay, but not with the use of early intervention services. Parents considered low
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health and food literacy as a major obstacles of child obesity prevention (Cyril et al., 2017) and
perceived that low pre-migratory obesity literacy was negatively affecting their capacity to be
involved in childhood obesity prevention programs (Renzaho et al., 2017).
5.4.2.2 Health Outcome
There were 17 studies, all of which were quantitative, investigating the associations
between health literacy and health outcomes such as health status and mental health.
Four quantitative studies indicated that health literacy had a positive relationship with
health status, including physical functioning and health perception, self-rated health, and selfreported health status (Bekker et al., 2004; H. Y. Lee et al., 2015b; Tsoh et al., 2016; Wangdahl
et al., 2018). Moreover, Mantwill et al., (2017) suggested that general health status was
associated with language-dependent health literacy (i.e., the Chew items) rather than with
language-independent health literacy (i.e., the S-TOFHLA). Numeracy was also reported to be
positively associated with health status in one quantitative study (Yunusa Vakkai, 2016).
However, there were also five quantitative studies concluding that health literacy or
literacy (Koch-Weser et al., 2006; D. W. Omariba et al., 2011; D. W. R. Omariba et al., 2015;
Prins et al., 2015; Yunusa Vakkai, 2016), numeracy (Prins et al., 2015), or the interaction of
literacy and numeracy (Yunusa Vakkai, 2016) was not significantly correlated with health status
including self-rated health and disability.
In terms of mental health, Y. J. Choi et al., (2016) presented that levels of mental health
(measured by the General Health Questionnaire (Y. M. Lee et al., 1999)) increased as levels of
mental health literacy (assessed by the Mental Health Literacy Scale (Y. J. Choi et al., 2016))
increased. Coffman et al., (2010) and H. Y. Lee et al., (2015b) showed an inverse association
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between health literacy and the depression score of the Center for Epidemiologic Studies
Depression Scale and between health literacy and depression symptoms, respectively. Kim et al.,
(2013), on the contrary, indicated a non-significant association between literacy and depression.
Other health outcomes, including the relapse rate in children with nephrotic syndrome
(Borges et al., 2017), waist to hip ratio and blood glucose level (Y. J. Choi et al., 2016), decayed,
missing, and filled teeth and risk of periodontal disease (P. L. Geltman et al., 2013), showed an
inverse correlation with health literacy. There were also some non-significant associations
between health literacy and the body mass index (BMI), systolic blood pressure, and diastolic
blood pressure (S. E. Choi et al., 2013) and between health literacy and untreated teeth decay (P.
L. Geltman et al., 2013) or diabetes outcomes (Njeru et al., 2016).
5.4.2.3 Health Cost
No consequences from the included studies could be coded with the theme – “health cost,”
suggesting potential research gap regarding the economic burden of inadequate health literacy
and numeracy in immigrants and refugees.
5.4.2.4 Health Experience and Perception
We inductively identified the theme “health experience and perception” from nine included
studies (3 quantitative and 6 qualitative studies) for the consequences that did not fit the preexisting themes.
Two quantitative studies determined the roles of health literacy in perceived quality of care.
Latino immigrants to the US with higher levels of health literacy tended to report higher Quality
of Care (QoC) (Calvo, 2016). Interestingly, among immigrant women to Japan, Japanese
language literacy was inversely correlated with care satisfaction and with Quality of Care for
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Pregnancy, Delivery and Postpartum Questionnaire sub-scores, including Respect (feeling
respected) and Understanding (feeling being understood by health care providers) (Igarashi et al.,
2013). However, Japanese language literacy was positively correlated with the Cold (feeling
distant and unhelpful attitude) sub-score (Igarashi et al., 2013).
Another quantitative study reported that refugees with inadequate comprehensive health
literacy were more likely to have the experience of receiving poor quality of communication and
little health care information and the experience of not receiving any new knowledge or any help
(Wangdahl et al., 2015).
The perceived low quality of health care may be explained by the low capacity to
communicate with health care providers, or different needs in and expectations toward health
care services, both of which are related to health literacy. Three qualitative studies suggested that
immigrants or refugees perceived low health literacy as an obstacle to communicating
gastrointestinal illness concerns (Gregory, 2015), meeting healthcare needs (Marshall et al.,
2010), and recognizing depression symptoms (Schoenmakers et al., 2017). Thomson et al., (2012)
revealed that immigrants to Canada with functional or interactive health literacy had different
needs and points of views toward diet-related cancer prevention. Results from Watts et al., (2014)
suggested parental health literacy as one factor that could impact the attitudes toward use of
contraception in young African refugees (Watts et al., 2014).
Lastly, a qualitative study by Todd et al., (2011c), identified three themes: sources of
cancer information, barriers to cancer information seeking, and strategies used during cancer
information seeking. However, none of them differed between low and high health literacy
groups.
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5.4.2.5 Health Knowledge and Understanding
“Health knowledge and understanding” was another theme identified inductively from one
quantitative and three qualitative studies.
The quantitative study conducted by P. C. Smith et al., (2012) found that Spanish-speaking
immigrants to the US with inadequate functional health literacy, which was measured by the
TOFHLA, attended follow-up appointments as instructed less frequently and reported less
understanding of emergency department instructions, as compared to those with adequate
functional health literacy,
The three qualitative studies indicated that inadequate health literacy (or literacy) was one
of the barriers to understanding general practitioners and pharmacists among refuges in Australia
(Clark et al., 2014), to the knowledge and understanding of HIV/AIDS in Latino immigrants to
the US (Shedlin et al., 2004), or to the understanding of health system among migrants in
Norway (Smaland Goth et al., 2011).
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5.5 Summary
In Chapter 5, we brought together a sizeable number of empirical studies on antecedents
and consequences of health literacy or health numeracy in immigrants and refugees, and
examined the basic characteristics of these studies, assessed the risk of bias of each individual
study, and narratively synthesized the antecedents and consequences under different themes.
We found that in the literature regarding health literacy and numeracy in the population of
immigrants and refugees, a large proportion of empirical studies were quantitative, adopted a
cross-sectional study designs, and investigated health literacy in immigrants. Furthermore, more
studies focused on the consequences of health literacy or numeracy, compared to those focused
on the antecedents. Three antecedent-related themes (sub-themes) included personal antecedents
(personal characteristics and personal competence), societal and environmental antecedents, and
personal belief, experience and behaviour. Also, we coded the consequences of health literacy
and numeracy with five themes including health service use or behaviour, health outcome, health
cost, health experience and perception, and health knowledge and understanding. Most studies
centered on the consequences relating to health service use or behavior and health outcome,
whereas no research investigated the potential associations between health cost and health
literacy or numeracy.
Appendix U and V present detailed findings in regards to the antecedents and
consequences from the included studies, respectively. They provide a summary for each
individual study, containing information such as statistical methods, indicators and strengths of
associations, p-values, adjusted covariates, and themes (qualitative studies).
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Chapter 6: Discussion
6.1 Discussion of the Study Design and Sampling Methods
Overall, among 49 included quantitative studies, 47 adopted the cross-sectional study
design, in which the researchers established potential associations at a specific point in time.
Also, a majority of the quantitative studies used a non-probability approach (e.g., convenience
sampling, purposive sampling, and snowball sampling) instead of a probability method (e.g.,
random sampling).
The almost unanimous selection of the cross-sectional study design and the wide adoption
of non-probability sampling methods might be due to the “hard-to-reach” or the “hidden”
characteristics of the immigrant and refugee population. A “hard-to-reach” population refers to
the sub-group of a population that is difficult to get involved in research due to reasons such as
physical location and social and economic situation (Shaghaghi et al., 2011). The “hidden”
population refers to those disadvantaged populations just wishing not to be found (Atkinson et al.,
2001; United States National Institute on Drug Abuse, 1990). The immigrant and refugee
population is usually culturally and linguistically diverse, but sometimes invisible from the
mainstream society, and often hard to reach (Sulaiman-Hill et al., 2011).
The cross-sectional study design is a relatively quick and convenient way to develop and
conduct research. Researchers can investigate several exposures or outcomes at the same time
and do not need to worry about the risk of loss to follow-up of these hard-to-reach immigrants
and refugees because the data collection usually happens once. However, cross-sectional
research design has many limitations which also apply to our included studies. For instance,
cross-sectional design could not establish the temporal relation between antecedents or
consequences and health literacy or numeracy. Moreover, the validity of the results from cross92

sectional design could often be impacted by the non-response bias, if the characteristics of the
participants who consent to participate in the study differ from the features of those who do not
participate. Most of the included research did not provide information on the comparison of the
characteristics between the respondents and non-respondents, posing a high risk of the nonresponse bias. To address all the above potential flaws, further investigations may need more
complex study designs, such as cohort studies and case-control studies.
We need to be cautious about the statistical validity of the quantitative findings from a
sample recruited with non-probability sampling methods since the samples might not be
representative of the target population. However, given the hard-to-reach characteristic of
immigrants and refugees, non-random sampling approach is usually more feasible and practical
than the probability sampling methods. Thus, selecting the recruitment strategy that will work
best for the target population should be a key. Many studies in the literature have discussed the
sampling challenges in the context of hard-to- reach or hidden population (Boulos et al., 2015;
Reichel et al., 2017; Shaghaghi et al., 2011). For example, Shaghaghi et al., (2011) reviewed the
approaches which have been adopted to recruit hard-to-reach population in studies and suggested
that the correct and successful selection of sampling methods depended on researchers’
knowledge on the specific features of the hard-to-reach target population within the larger
population.
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6.2 Understanding the Concept of Health Literacy in the Included Studies
Most of the included studies centered on health literacy, rather than on health numeracy.
Sorensen’s et al., (2012) “all-inclusive” definition of health literacy (see Chapter 1) perceives
health literacy as an entity built upon the concept of literacy but beyond literacy towards the goal
of empowering individuals to have control over their health. In order to reflect the complex
relationship between health literacy and literacy, we decided to set the boundary of our inclusion
criteria to “literacy in health contexts” in the thesis research rather than limiting to the precise
term “health literacy”.
Our literature search results justified our decision. We found that there were some studies
done with immigrants and refugees just investigating the role of literacy (e.g., literacy in
Finnish/Swedish language) in health contexts. In addition, many included studies used diverse
terms other than applying the exact term “health literacy” to represent health literacy, such as
HPV literacy (Beltran et al., 2016), dementia literacy (Diamond et al., 2014), obesity literacy
(Renzaho et al., 2017), and cancer literacy (Ko, 2014; H. Y. Lee et al., 2014). We did not know
how Beltran et al., (2016), Diamond et al., (2014), Ko, (2014) and H. Y. Lee et al., (2014)
defined HPV literacy, dementia literacy and cancer literacy, respectively, due to lack of
descriptions. However, Renzaho et al., (2017), in their own research, defined obesity literacy as
“the individuals and communities’ set of knowledge, skills, and abilities needed to understand
the importance of maintaining a healthy weight, to recognize the impact of lifestyle and food
choices on their weight, and to make appropriate decisions to address weight-related health
issues” (page. 2). The obesity literacy definition emphasized the context of obesity prevention
and treatment as well as its related health consequences – maintaining a healthy weight and
responding to weight-related health issues.
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The variety in health literacy terms indicates that investigators in empirical research on
health literacy among immigrants and refugees need more specific definitions of health literacy
to reflect their targeted health contexts and related health consequences. However, current
conceptual research on health literacy usually gives health literacy definitions in general and
broad health contexts, which can be exemplified by Sorensen’s et al., (2012) “all-inclusive”
definition. Thus, researchers interested in conceptualizing health literacy may need to put more
efforts on development of health literacy definitions for specific diseases or health issues in the
future. Additionally, when applying a diverse term, empirical researchers should either cite a
definition existing in the literature or clarify the term by themselves to help the readers know
what their term stands for.
Health literacy is widely acknowledged as a multidimensional concept, which consists of
several different dimensions of skills. For example, Nutbeam, (2000) classified health literacy
into levels of functional health literacy (mainly referring to basic skills in reading and writing),
interactive health literacy (mainly referring to more advanced cognitive and literacy skills
including social skills), and critical health literacy (mainly referring to the most advanced skills
regarding critically information analysis and use). Frisch et al., (2012) also proposed five
essential dimensions of health literacy: functional literacy (referring to word recognition,
comprehension and numeracy skills), factual and procedural knowledge (the former refers to
context-specific knowledge, while the latter to knowledge on how to use factual knowledge),
awareness (mainly referring to the ability to recognize a problem and beware of the need for
help), critical dimension (referring to skills similar to Nutbeam’s, (2000) critical health literacy
skills), as well as affective dimension and attitudes (referring to individual’s affection and
attitude, such as individual’s motivation).
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Around 30 included studies explored the functional dimension of health literacy. They
either explicitly used the term functional health literacy (e.g., P. C. Smith et al., 2012; Todd et al.,
2011a) or applied relevant assessment instruments which are designed to measure functional
health literacy skills, such as the TOFHLA (measuring reading comprehension skills), STOFHLA (measuring reading comprehension skills), and REALM (assessing word recognition
abilities) (e.g., Bekker et al., 2004; Igarashi et al., 2013). This is in line with what has been
noticed by some researchers that in the field of health literacy research, a considerable number of
empirical studies were devoted to the functional dimension of health literacy (e.g., Diviani et al.,
2014; Friedman et al., 2009).
However, health literacy is a multi-dimensional concept. The functional dimension cannot
represent the whole health literacy concept; adequate functional health literacy does not
necessarily mean sufficient health literacy. For example, results from Friedman et al., (2009)
showed that participants only had very limited understanding of prostate cancer risk factors and
preventive behaviours although they possessed adequate functional health literacy skills. In our
included studies, Thomson et al., (2012), based on their qualitative findings, pointed out that
functional health literacy was crucial but not sufficient for immigrants to Canada to actively
engage in diet-related cancer prevention. Interactive and critical health literacy were also
important and essential. Moreover, Wangdahl et al., (2014, 2015) investigated functional health
literacy and comprehensive health literacy (referring to Sorensen’s et al., (2012) “all-inclusive”
definition) among refugees, and they found that functional health literacy was a positive
predictor of comprehensive health literacy, and it was limited comprehensive health literacy, not
low functional health literacy, that was associated with poor experience of health examinations
for refugees. All the evidence suggests that putting too much focus or even equating health
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literacy with functional health literacy is dangerous because it could lead existing health literacy
gaps to go undetected. Thus, current associations established based on functional health literacy
in immigrants and refugees may need to be further substantiated in other dimensions of health
literacy. Additionally, over-concentrating on the functional dimension of health literacy could
cause the ignorance of other health literacy dimensions, which as Diviani et al., (2014) proposed,
would be very helpful for us to eventually enderstand the causal relation between health literacy
and health outcomes.
There are also some included studies addressing health literacy beyond the functional
health literacy dimension by applying assessment instruments that were designed for assessing
other dimensions of health literacy skills. These instruments included knowledge tests which
evaluate the knowledge of participants on a specific health topic or screening questions that
require participants to self-report perceived ability on a health-related topic. Knowledge tests or
screening questions are of great use because they evaluate health literacy beyond word
recognition and reading comprehension abilities (i.e., functional health literacy skills). However,
we should notice that these two types of measures have respective disadvantages (Frisch et al.,
2012). First, the health literacy level determined based on individual’s knowledge in a very
specific health context may not be generalizable to a different health context. Second, screening
questions ask participants about their perceived competence or confidence in completing health
literacy tasks instead of their actual performance. This may affect the validity of the health
literacy level assessment.
Finally, it is notable that among the included studies centering on the dimension of
functional health literacy, the associations between the antecedents or consequences and health
literacy in the same research sample could vary according to different assessment instruments
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adopted. For instance, age was inversely correlated with health literacy level determined by the
S-TOFHLA but not by the REALM (Thomson et al., 2011). The results on the relationship
between age and health literacy seemed contradictive. However, the S-TOFHLA determines
health literacy level by measuring reading comprehension and numeracy skills, while the
REALM foucsed on the word recognition abilities. Thus, given the knowing finding that
increasing age after adulthood is associated with cognitive declines (Deary et al., 2009), the
contribution to the statistically significant association bewteen age and health literacy, as
assessed by the S-TOFHLA, might come from the impact of older age on comprehension skills.
This situation suggests that when drawing conclusions about associations between antcecedents
or consequences and health literacy in the future, the specific skills tapped by the measurement
instruments may need to be taken under consideration.
6.3 Understanding the Concept of Health Numeracy in the Included Studies
In 2005, Golbeck et al. argued that empirical evidence on health numeracy was limited and
required, especially on the role of health numeracy in health outcomes (Golbeck et al., 2005).
However, our sytematic review showed that health numeracy research of immigrants and
refugees still has not received adequate attention in the population of immigrants and refugees.
Only six out of 77 dealt with numeracy or health numeracy in their Results sections (Borges et
al., 2017; S. S. Gatobu et al., 2014; Gatobu et al., 2016; Jacobson et al., 2016; Prins et al., 2015;
Yunusa Vakkai, 2016), among which three explored health consequences of numeracy or health
numeracy (Borges et al., 2017; Prins et al., 2015; Yunusa Vakkai, 2016).
Borges et al., (2017) explored parental numeracy in outcomes of childhood nephrotic
syndrome and showed that parental numeracy was not associated with children’s health
outcomes. However, this finding resulted from looking at the total study participants, including
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both immigrant and non-immigrant parents, and could not be separated. Prins et al., (2015) and
Yunusa Vakkai, (2016) both investigated the effect of numeracy in self-rated health status, but
showed opposite results. The former found that numeracy measured by the numeric component
of the Program for the International Assessment of Adult Competencies was not statistically
associated with self-rated health status in Asians, Hispanics and other immigrants to the US,
whereas the latter showed self-reported numeracy level was a predictor of self-rated health in
immigrants to the US (66.4% were Hispanics). Prins et al., (2015) discovered that region of
residence was the major reason for the non-significant association between numeracy and selfreported health status because immigrants to the USA tend to live in regions such as the West
where self-reported health is significantly better in population than regions such as the Northeast
or Midwest. Yunusa Vakkai, (2016), on the other hand, did not inlcude the region of residence as
a variable in her research. Thus, more research on this topic is required in the future, and region
of residence should be involved as an important covariate.
Currently, health numeracy is usually conceptually subsumed under health literacy.
However, Golbeck et al. (2011), based on their empirical evidence, emphasized the importance
of recognition of health numeracy as an integral yet distinct construct of health literacy. In our
systematic review, 21 studies applied assessment instruments (e.g., the S-TOFHLA and
TOFHLA) which determine the overall health literacy level based on individual’s performance
on health literacy skills (e.g., reading comprehension) and numeracy abilities (e.g., quantitative
skills). In these studies, however, many researchers did not make efforts to specify the
contribution of the numeracy skills to the associations under investigation. This indicates that
these researchers may not perceive health numeracy as a distinct entity from health literacy, and
it raises the danger of ignoring the critical roles of health numeracy in health contexts. In the
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future, researchers should try to explore the impacts of the health numeracy component in an
assessment instrument evaluating both health literacy and numeracy skills.
6.4 Implications of the Thematic Identification
Due to the importance of health literacy and numeracy in individual and population health,
it is critical to understand the concepts of health literacy and numeracy and the essential
components involved in the concepts.
On the one hand, many researchers have made great efforts to conduct theoretical research
to conceptualize health literacy and numeracy from various perspectives. For instance, Nutbeam,
(2008) interpreted health literacy from both the clinical risk and the personal asset points of view;
I. M. Lipkus et al., (2009) provided a numeracy theoretical framework from the perspective of
medical decision making and risk communication. However, none of the interpretations
specifically addressed issues of health literacy or numeracy in the context of immigrant and
refugee health. On the other hand, the number of empirical studies in the discipline of health
literacy or numeracy among immigrants and refugees has been gradually increasing in recent
years.
The present systematic review addressed the above imbalance between the theoretical and
empirical research and contributed to the improvement of current understandings of health
literacy and numeracy in the context of immigrant and refugee health by synthesizing relevant
quantitative and qualitative evidence via thematic identification.
From the standpoint of thematic identification process, the themes were classified into two
categories: a) themes present in, and deductively identified from Sorensen’s et al., (2012)
comprehensive framework for health literacy and numeracy, including antecedent- (e.g., personal
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characteristics, personal competence, societal and environmental antecedents), and consequencerelevant themes (e.g., health service use and behaviours, health outcome, and health cost); and b)
inductively identified themes from the data, which do not exist in Sorensen’s et al., (2012)
framework, including antecedents, such as “personal belief, experience, and behavior” as well as
consequences, such as “health experience and perception”, and “health knowledge and
understanding”.
The value of the deductive process in understanding health literacy and numeracy
framework in the context of the immigrant and refugee health was that it mapped the evidence
from each empirical study to the corresponding components currently existing in Sorensen’s et
al., (2012) theoretical framework. The empirical evidence warranted the essence of these already
existing components for researchers interested in conceptualizing health literacy and numeracy
aiming at the immigrant and refugee health. However, we did not find any empirical evidence
that could be charted to one of the Sorensen’s et al., (2012) components – “health cost.” Given
the healthcare cost is major public expenditure in many immigration countries, the research of
the economic burden of inadequate health literacy and numeracy of immigrants and refugees is
of great public health implication. Future empirical research should be directed to the association
between health cost and health literacy or numeracy in immigrants and refugees.
The inductively generated themes provided empirical evidence that did not fit in
Sorensen’s et al., (2012) model. For instance, the antecedents “number of doctor visits” (Beltran
et al., 2016) and “experiences prior to arrival at destination country” (McMichael et al., 2009)
seemed neither appropriate for personal characteristics nor for personal competence. Thus, we
categorized them to the new theme “personal belief, experience, and behaviour.” Also,
consequences such as “having experienced poor quality of communication” (Wangdahl et al.,
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2015) and “knowledge and understanding of HIV/AIDS” (Shedlin et al., 2004) did not fit
Sorensen’s et al., (2012) classification of consequences. As a result, two new themes “health
experience and perception” and “health knowledge and understanding” emerged from our
analysis. These inductively identified themes suggest that in the context of immigrant and
refugee health, new components regarding individual’s experience, belief, perception, and
knowledge should be added to the antecedent and consequence domains of Sorensen’s et al.
(2012) conceptual framework. Additionally, we noticed that these antecedents and consequences
(especially the consequences) mainly came from qualitative studies. Therefore, the addition of
antecedent- and consequence-related components will be of great use for Sorensen’s et al. (2012)
framework to guide future qualitative research on health literacy and numeracy in the context of
immigrant and refugee health.
Another finding from our thematic identification was that some factors were relatively
unique to the population of immigrants and refugees (e.g., antecedents including acculturation,
duration of residence in the destination country, age at the time of immigration, country of origin,
and primary language; consequences such health needs and concerns), while others were shared
by both the immigrants and refugees and the non-immigrant general population (e.g., age, gender,
marital status, health status, economic status, education, health service use, and health outcomes).
This finding has important implications: these unique antecedents and consequences may be the
key and main contributing factors to the differences in health literacy or numeracy level or in the
prediction of consequences between immigrants and the non-immigrant general population. They
need more attention from future researchers who will try to explore or investigate health literacy
and numeracy at both the conceptual and empirical level in the context of immigrant and refugee
health.
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6.5 Strengths and Limitations of the Systematic Review
The first major strength is that this systematic review is a useful information source (e.g.,
information on risk of bias of each individual study and key findings regarding antecedents and
consequences among immigrants and refugees) for future researchers who are interested in the
area to understand the progress, potential gaps, and possible directions. A second main strength
is the inclusion of as many relevant empirical studies as possible by gathering both quantitative
and qualitative evidence, by searching the terms “literacy” and “numeracy” instead of “health
literacy” and “health numeracy”, by including immigrants and refugees aged 16 and older
without any other restrictions (e.g., restrictions on country of origin, ethnicity, gender, or primary
languages). Finally, this review synthesizes the relevant evidence by thematic identification
guided by the working thematic framework derived from an existing health literacy and
numeracy conceptual model (i.e., Sorensen’s et al. (2012) model). As a result, the systematic
review connects the studies done at the empirical level and the conceptual level. Empirical
evidence can substantiate the existence of variables involved in the current conceptual model and
offer insights on the connections between variables. On the other hand, the conceptual model can
guide future research by providing variables that have not been investigated by current empirical
studies done in immigrants and refugees.
There are several limitations. First, the present systematic review narratively summarized
the empirical evidence on antecedents and consequences of health literacy and numeracy among
adult immigrants and refugees, but it did not provide quantitative synthesis of the evidence.
However, this limitation does not lessen the potential value of the thesis research because the
present systematic review focused on a wide scope which was to offer the readers a picture of
current status of empirical research conducted in adult immigrants and refugees. Additionally,
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the thesis research is valuable in terms of informing researchers on the feasibility of conducting a
systematic review to quantitatively summarize evidence on a specific antecedent or
consequences in a more specific immigrant or refugee population.
Second, during the study selection, the thesis research excluded studies that involved
interventions, programs, curriculums, or courses which aimed to improve health literacy or
numeracy in immigrants and refugees. In Sorensen’s et al., (2012) framework, factors on
interventions could be considered as antecedents of health literacy and numeracy (e.g., societal
and environmental antecedents). Thus, our exclusion might result in the bias that there were
relatively fewer studies focusing on societal and environmental antecedents in immigrants and
refugees. However, we excluded them mainly because a) the focus of the review was on
naturally occurring antecedents and consequences and not on programs designed to improve
health literacy and health numeracy. We believe that it would be better to conduct a systematic
review specifically devoted to interventions. In such systematic review, the researchers might
also address the effectiveness of an intervention; b) There is a recent systematic review on the
topic, which was published in 2017 and entitled “Health literacy interventions for immigrant
populations” (Fernandez-Gutierrez et al., 2017).
Third, there are many available frameworks for health literacy and health numeracy in the
literature. Among these frameworks, our systematic review mainly borrowed Sorensen’s et al.,
(2012) conceptual framework for the purpose of thematic analysis. As a result, we might have
ignored other frameworks’ perspectives and their different understandings of health literacy and
health numeracy. However, we believe that Sorensen’s et al., (2012) framework served best for
our purpose because as a comprehensive framework integrating 12 existing frameworks,
Sorensen’s et al., (2012) framework contained as much information as possible.
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Another limitation includes the potential language bias caused by the inclusion of literature
only published in English. Provided that the English language currently is the predominant and
preferred language among investigators in health research, studies containing positive results are
more likely to be published in English, compared to those with negative results. Hence, English
language bias may lead to a biased assessment in this systematic review.
Finally, although we searched eight databases, we did not search some data sources such as
the grey literature.
6.6 Conclusion
The thesis research is the first systematic review that summarizes empirical evidence about
antecedents and consequences of health literacy or numeracy in the immigrant and refugee
population. The review gathered individual studies and collated useful information to answer
what antecedents and consequences of health literacy or health numeracy in adult immigrants
and refugees have been identified in the literature. Moreover, we provided information on the
risk of bias of each individual study to help readers determine the validity of each included study
and inform future research on possible improvements. Most importantly, in the thesis research,
we identified themes based on an existing comprehensive framework for health literacy and
numeracy and applied inductive thematic identification when the extracted evidence did not fit
the framework. These themes are useful and valuable in terms of substantiating and further
developing current conceptual frameworks for health literacy and numeracy from the standpoint
of immigrant and refugee health.
Several key findings and recommendations are highlighted as follows: 1) A considerable
number of empirical studies in adult immigrants and refugees were devoted to the functional
health literacy dimension (i.e., reading and writing skills). Future research need to carry out more
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research on other dimensions of health literacy (e.g., interactive health literacy and critical health
literacy). 2) There was a lack of empirical studies on antecedents and consequences of health
numeracy in adult immigrants and refugees. More relevant research is needed. 3) No empirical
evidence could be coded with the theme “health cost.” More research on the associations
between health cost and health literacy or health numeracy among adult immigrants and refugees
is required. 4) Inductively identified themes such as “personal belief, experience, and behavior”
for antecedents and “personal experience and perception” and “knowledge and understanding”
for consequences did not exist in Sorensen’s et al., (2012) integrated framework. They should be
added for the further development of the current framework in the context of immigrant and
refugee health. 5) Most of the included quantitative studies in adult immigrants and refugees
applied the cross-sectional study design and non-random sampling methods. Future researchers
could select more advanced study designs (e.g., cohort studies) and improve the sampling
methods to increase the validity of their research. 6) Immigrant- and refugee-specific antecedents
(e.g., primary language, acculturation, duration of residence in the destination country) and
consequences (e.g., some health needs) may play key roles in the health literacy and numeracy
difference between immigrants/refugees and non-immigrants/non-refugees, thus should draw
more attention in future empirical research.
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Appendices
Appendix A. Combination of search terms and operators in PubMed
Search terms + Operators

1

((((("emigrants and immigrants"[Mesh]) or ("undocumented immigrants"[Mesh])
or ("emigration and immigration"[Mesh]) or ("transients and migrants"[Mesh]) or
("refugees"[Mesh]))) or (immigrant or immigrants or immigration or migrant or
migrants or migration or emigrant or emigrants or emigration or newcomer or
newcomers or foreign-born or "foreign born" or refugee or refugees or "asylum
seeker" or "asylum seekers" or "stateless person" or "stateless persons" or "illegal
alien" or "illegal aliens" or "undocumented alien" or "undocumented aliens" or
"irregular alien" or "irregular aliens" or "clandestine alien" or "clandestine aliens"
or "unauthorized alien" or "unauthorized aliens"))) and (("health literacy"[Mesh])
or literacy) Filters: Publication date to 2018/05/10; English

2

(((("emigrants and immigrants"[Mesh]) or ("undocumented immigrants"[Mesh]) or
("emigration and immigration"[Mesh]) or ("transients and migrants"[Mesh]) or
("refugees"[Mesh]))) or (immigrant or immigrants or immigration or migrant or
migrants or migration or emigrant or emigrants or emigration or newcomer or
newcomers or foreign-born or "foreign born" or refugee or refugees or "asylum
seeker" or "asylum seekers" or "stateless person" or "stateless persons" or "illegal
alien" or "illegal aliens" or "undocumented alien" or "undocumented aliens" or
"irregular alien" or "irregular aliens" or "clandestine alien" or "clandestine aliens"
or "unauthorized alien" or "unauthorized aliens"))) and
numeracy Filters: Publication date to 2018/05/10; English
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Appendix B. Combination of search terms and operators in Embase

Search terms + Operators

1

exp "migrant"/ or exp "migration"/ or exp "refugee"/ or "undocumented
immigrant"/

2

(immigrant or immigrants or immigration or migrant or migrants or migration or
emigrant or emigrants or emigration or newcomer or newcomers or foreign-born
or "foreign born" or refugee or refugees or "asylum seeker" or "asylum seekers"
or "stateless person" or "stateless persons" or "illegal alien" or "illegal aliens" or
"undocumented alien" or "undocumented aliens" or "irregular alien" or "irregular
aliens" or "clandestine alien" or "clandestine aliens" or "unauthorized alien" or
"unauthorized aliens").mp.

3

1 or 2

4

exp "health literacy"/

5

literacy.mp.

6

4 or 5

7

numeracy.mp.

8

3 and 6

9

3 and 7

10

limit 8 to (english language and yr="1974 -Current")

11

limit 9 to (english language and yr="1974 -Current")

exp: Explode; .mp: multi-purpose (.mp) set of fields, usually including Title, Original Title,
Abstract, and Subject Heading.
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Appendix C. Combination of search terms and operators in CINAHL
Search terms + Operators

1

(MH "Immigrants+") or (MH "Emigration and Immigration") or (MH
"Transients and Migrants") or (MH "Relocation") or (MH "Refugees")

2

(TX immigrant) or (TX immigrants) or (TX immigration) or (TX migrant) or
(TX migrants) or (TX migration) or (TX emigrant) or (TX emigrants) or (TX
emigration) or (TX newcomer) or (TX newcomers) or (TX foreign born) or (TX
foreign-born) or (TX refugee) or (TX refugees) or (TX asylum seeker) or (TX
(asylum seekers) or (TX stateless person) or (TX stateless persons) or (TX
illegal alien) or (TX illegal aliens) or (TX undocumented alien) or (TX
undocumented aliens) or (TX irregular alien) or (TX irregular aliens) or (TX
clandestine alien) or (TX clandestine aliens) or (TX unauthorized alien) or (TX
unauthorized aliens)

3

1 or 2

4

MH "Health Literacy"

5

TX literacy

6

4 or 5

7

TX numeracy

8

3 and 6

9

3 and 7

10

8 Limiters - Published Date: 19810101-20180510; English Language

11

9 Limiters - Published Date: 19810101-20180510; English Language

MH: Exact subject heading; +: Explode; TX: All text
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Appendix D. Combination of search terms and operators in PsycINFO
Search terms + Operators

1

2

((((Any Field: (literacy)))) or (((Index Terms: (health literacy))))) and ((((Any
Field:(immigrant*)) or (Any Field:(emigrant*)) or (Any Field:(migrant*)) or
(Any Field:(immigration)) or (Any Field:(emigration)) or (Any Field:
(newcomer*)) or (Any Field: (foreign born)) or (Any Field: (foreign-born)) or
(Any Field:(migration)) or (Any Field:(refugee*)) or (Any Field:(asylum
seeker*)) or (Any Field:(stateless person*)) or (Any Field:(illegal alien*)) or
(Any Field:(undocumented alien*)) or (Any Field:(irregular alien*)) or (Any
Field:(clandestine alien*)) or (Any Field:(unauthorized alien*)))) or (((Index
Terms:(immigration))) or ((Index Terms:(human migration))) or ((Index
Terms:(refugees))))) and Language: English

((((Any Field: (numeracy)))) or (((Index Terms: (health literacy))))) and ((((Any
Field:(immigrant*)) or (Any Field:(emigrant*)) or (Any Field:(migrant*)) or
(Any Field:(immigration)) or (Any Field:(emigration)) or (Any Field:
(newcomer*)) or (Any Field: (foreign born)) or (Any Field: (foreign-born)) or
(Any Field:(migration)) or (Any Field:(refugee*)) or (Any Field:(asylum
seeker*)) or (Any Field:(stateless person*)) or (Any Field:(illegal alien*)) or
(Any Field:(undocumented alien*)) or (Any Field:(irregular alien*)) or (Any
Field:(clandestine alien*)) or (Any Field:(unauthorized alien*)))) or (((Index
Terms:(immigration))) or ((Index Terms:(human migration))) or ((Index
Terms:(refugees))))) and Language: English
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Appendix E. Combination of search terms and operators in SCOPUS

Search terms + Operators

1

TITLE-ABS-KEY (immigrant or immigrants or immigration or migrant or
migrants or migration or emigrant or emigrants or emigration or newcomer or
newcomers or "foreign born" or foreign-born or refugee or refugees or "asylum
seeker" or "asylum seekers" or "stateless person" or "stateless persons" or
"illegal alien" or "illegal aliens" or "undocumented alien" or "undocumented
aliens" or "irregular alien" or "irregular aliens" or "clandestine alien" or
"clandestine aliens" or "unauthorized alien" or "unauthorized aliens") and
TITLE-ABS-KEY (literacy) and (LIMIT-TO (LANGUAGE, "English"))

2

TITLE-ABS-KEY (immigrant or immigrants or immigration or migrant or
migrants or migration or emigrant or emigrants or emigration or newcomer or
newcomers or "foreign born" or foreign-born or refugee or refugees or "asylum
seeker" or "asylum seekers" or "stateless person" or "stateless persons" or
"illegal alien" or "illegal aliens" or "undocumented alien" or "undocumented
aliens" or "irregular alien" or "irregular aliens" or "clandestine alien" or
"clandestine aliens" or "unauthorized alien" or "unauthorized aliens") and
TITLE-ABS-KEY (numeracy) and (LIMIT-TO (LANGUAGE, "English"))

TITLE-ABS-KEY: title-abstract-keywords
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Appendix F. Combination of search terms and operators in The ProQuest Dissertations &
Theses database
Search terms + Operators

1

(SU(immigrant or immigrants or immigration or migrant or migrants or
migration or emigrant or emigrants or emigration or newcomer or newcomers or
foreign-born or "foreign born" or refugee or refugees or "asylum seeker" or
"asylum seekers" or "stateless person" or "stateless persons" or "illegal alien" or
"illegal aliens" or "undocumented alien" or "undocumented aliens" or "irregular
alien" or "irregular aliens" or "clandestine alien" or "clandestine aliens" or
"unauthorized alien" or "unauthorized aliens") or AB(immigrant or immigrants
or immigration or migrant or migrants or migration or emigrant or emigrants or
emigration or newcomer or newcomers or foreign-born or "foreign born" or
refugee or refugees or "asylum seeker" or "asylum seekers" or "stateless person"
or "stateless persons" or "illegal alien" or "illegal aliens" or "undocumented
alien" or "undocumented aliens" or "irregular alien" or "irregular aliens" or
"clandestine alien" or "clandestine aliens" or "unauthorized alien" or
"unauthorized aliens")) and (SU(literacy) or AB(literacy)) and la.exact("ENG")

2

(SU(immigrant or immigrants or immigration or migrant or migrants or
migration or emigrant or emigrants or emigration or newcomer or newcomers or
foreign-born or "foreign born" or refugee or refugees or "asylum seeker" or
"asylum seekers" or "stateless person" or "stateless persons" or "illegal alien" or
"illegal aliens" or "undocumented alien" or "undocumented aliens" or "irregular
alien" or "irregular aliens" or "clandestine alien" or "clandestine aliens" or
"unauthorized alien" or "unauthorized aliens") or AB(immigrant or immigrants
or immigration or migrant or migrants or migration or emigrant or emigrants or
emigration or newcomer or newcomers or foreign-born or "foreign born" or
refugee or refugees or "asylum seeker" or "asylum seekers" or "stateless person"
or "stateless persons" or "illegal alien" or "illegal aliens" or "undocumented
alien" or "undocumented aliens" or "irregular alien" or "irregular aliens" or
"clandestine alien" or "clandestine aliens" or "unauthorized alien" or
"unauthorized aliens")) and (SU(numeracy) or AB(numeracy)) and
la.exact("ENG")

SU: subject; AB: abstract
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Appendix G. Combination of search terms and operators in the CPCI-S and CPCI-SSH
Search terms + Operators

1

2

(TS=(immigrant or immigrants or immigration or migrant or migrants or
migration or emigrant or emigrants or emigration or newcomer or
newcomers or foreign-born or "foreign born" or refugee or refugees or
"asylum seeker" or "asylum seekers" or "stateless person" or "stateless
persons" or "illegal alien" or "illegal aliens" or "undocumented alien" or
"undocumented aliens" or "irregular alien" or "irregular aliens" or
"clandestine alien" or "clandestine aliens" or "unauthorized alien" or
"unauthorized aliens") and TS=(literacy)) and LANGUAGE: (English)

(TS=(immigrant or immigrants or immigration or migrant or migrants or
migration or emigrant or emigrants or emigration or newcomer or
newcomers or foreign-born or "foreign born" or refugee or refugees or
"asylum seeker" or "asylum seekers" or "stateless person" or "stateless
persons" or "illegal alien" or "illegal aliens" or "undocumented alien" or
"undocumented aliens" or "irregular alien" or "irregular aliens" or
"clandestine alien" or "clandestine aliens" or "unauthorized alien" or
"unauthorized aliens") and TS=(numeracy)) and LANGUAGE: (English)

TS: TOPIC – search the title, abstract, author keywords, and keywords plus within a record
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Appendix H. Data items extracted from quantitative studies

Research
Focus

Research
Sample

Assessment
Instrument

Antecedents

Included studies (first author et al., year)
Study Aim(s)
Health Literacy or Health Numeracy
Immigrants or Refugees
Literature Type
Study Design
Eligibility Criteria (if not provided, then description of sample)
Sampling Methods
Total Sample Size
Number or Percentage of Immigrants or Refugees in the Total Sample
Country (Region) of Origin of Immigrants or Refugees
Destination Country/region
Gender Composition of Immigrants or Refugees
Age of Immigrants or Refugees
For Health Literacy
For Health Numeracy
Antecedent(s) Showing Statistical Significance
Narrative Summary (quotes)
Statistical Analysis
Indicator of Association and its Variation
Strength of Association
P value
Adjusted Covariates
Antecedents Showing No Statistical Significance
Consequences Showing Statistical Significance

Narrative Summary (quotes)
Measures for Consequences
Statistical Analysis
Consequences Comparison
Indicator of Association and its Variation
Strength of Association
P value
Adjusted Covariates
Consequences Showing No Statistical Significance
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Appendix I. Data items extracted from qualitative studies
Included studies (first author et al., year)
Study Aim(s)
Health Literacy or Health Numeracy
Research Focus
Immigrants or Refugees
Literature Type
Eligibility Criteria (if not provided, then description of sample)
Sampling Methods
Total Sample Size
Research
Sample

Number or Percentage of Immigrants or Refugees in the Total Sample
Country (Region) of Origin of Immigrants or Refugees
Destination Country
Gender Composition of Immigrants or Refugees
Age of Immigrants or Refugees
Assessment Instrument for Health Literacy
Assessment Instrument for Health Numeracy

Methods
Data Collection Methods
Data Analysis Methods
Antecedent(s)
Antecedents
Narrative summary
Consequence(s)
Consequences
Narrative Summary
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Appendix J. The Newcastle-Ottawa Quality Assessment Scale adapted for cross-sectional
studies applied in the thesis research
Selection: (Maximum 3 stars)
1) Representativeness of the sample:
a) Truly representative of the average in the target population. * (all subjects or random sampling)
b) Somewhat representative of the average in the target population. * (non-random sampling
such as convience sampling, snowball sampling, purposive sampling, consecutive sampling,
volunteer sampling, quota sampling, and judgemental sampling.)
c) Selected group of participants (The researchers futher selected the participants based on one or
more featrues other than those defined in their eligibility criteria. For instance, in a study
targeting immigrant women, the investigators slected immigrant women whose profession was
teacher.)
d) No description of the sampling strategy.
2) Sample size:
a) Justified and satisfactory. *
b) Not justified.
3) Non-respondents:
a) Comparability between respondents and non-respondents characteristics is established, and the
response rate is satisfactory. *
b) The response rate is unsatisfactory, or the comparability between respondents and nonrespondents is unsatisfactory.
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c) No description of the response rate or the characteristics of the responders or the nonresponders.
Comparability: (Maximum 2 stars)
1) Comparability of subjects in different outcome groups
a) Results adjusted for relevant confounders. **
b) Results not adjusted for any relevant confounders, or information not provided.
Exposures and Outcomes: (Maximum 5 stars)
1) Ascertainment of the exposure:
a) Validated measurement tool, seucure record (e.g., surgical records), or exposure factors do not
need assessment tools (e.g., age, educational level). **
b) Non-validated measurement tool, but the tool is available or described, or self report.*
c) No description.
2) Assessment of the outcome:
a) Independent blind assessment. **
b) Record linkage or assessment using objective methods (e.g., glycemic control measured by
HbA1c). **
c) Self report. *
d) No description.
3) Statistical test:
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a) The statistical test used to analyze the data is clearly described and appropriate, and the
measurement of the association including p value is presented. *
b) The statistical test is not appropriate, not described or incomplete.
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Appendix K: Risk of bias assessment for the included cross-sectional quantitative studies
Selection
Included
Studies

Sample
representative?

Comparability

Comparability
Sample
Nonof subjects in
size
respondents different
justified?
outcome groups

Exposure and Outcome
Ascertainment
of the exposure

Assessment
of the
outcome

Statistical
test

Becerra et
al., 2017

b) *

a) *

c)

a) **

a) **

c) *

a) *

Bekker et
al., 2004

c)

b)

c)

a) **

b) *

c) *

a) *

Beltran et
al., 2016

b) *

a) *

c)

a) **

b) *

b) **

a) *

Calvasina
et al., 2016

b) *

a) *

c)

a) **

a) **

c) *

a) *

Calvo,
2016

b) *

a) *

b)

a) **

a) **

c) *

a) *

S. E. Choi
et al., 2013

b) *

b)

c)

b)

a) **

b) **

a) *

Y. J. Choi
et al., 2016

b) *

a) *

a) *

b)

a) **

c) *

a) *

Coffman et
al., 2007

b) *

b)

c)

a) **

a) **

c) *

a) *

Coffman et
al., 2010

b) *

b)

c)

a) **

a) **

c) *

b)

Coffman et
al., 2012

b) *

b)

c)

a) **

a) **

c) *

a) *
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Selection
Included
Studies

Sample
representative?

Comparability

Comparability
Sample
Nonof subjects in
size
respondents different
justified?
outcome groups

Exposure and Outcome
Ascertainment
of the exposure

Assessment
of the
outcome

Statistical
test

Diamond
et al., 2014

d)

b)

c)

b)

a) **

b) **

a) *

Gatobu et
al., 2014

b) *

b)

c)

a) **

a) **

b) **

a) *

Gatobu et
al., 2016

b) *

b)

c)

b)

a) **

b) **

a) *

Gele et al.,
2016

b) *

b)

c)

a) **

c)

c) *

a) *

Geltman et
al., 2013

b) *

b)

c)

a) **

a) **

b) **

a) *

b) *

b)

c)

a) **

a) **

c) *

a) *

d)

b)

c)

a) **

a) **

b) **

b)

a) *

b)

c)

a) **

c)

c) *

a) *

Igarashi et
al., 2013

b) *

b)

c)

b)

b) *

b) **

a) *

Jacobson et
al., 2016

c)

b)

c)

a) **

a) **

b) **

a) *

Geltman et
al., 2014
HernandezMekonnen
et al., 2016
Idehen et
al., 2017
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Selection
Included
Studies

Sample
representative?

Comparability

Comparability
Sample
Nonof subjects in
size
respondents different
justified?
outcome groups

Exposure and Outcome
Ascertainment
of the exposure

Assessment
of the
outcome

Statistical
test

Kankou et
al., 2017

d)

b)

a) *

a) **

b) *

c) *

b)

Khuu et al.,
2018

b) *

b)

c)

a) **

a) **

c) *

a) *

Kim et al.,
2013

a) *

a) *

c)

a) **

a) **

c) *

a) *

Kim et al.,
2018

b) *

b)

c)

a) **

a) **

b) **

a) *

Ko, 2014

b) *

a) *

c)

b)

a) **

c) *

a) *

a) *

b)

a) *

a) **

c)

c) *

b)

b) *

b)

a) *

a) **

a) **

c) *

a) *

b) *

b)

c)

a) **

a) **

b) **

a) *

b) *

b)

c)

a) **

a) **

c) *

a) *

b) *

a) *

c)

a) **

b) *

c) *

a) *

KochWeser et
al., 2006
H. Y. Lee
et al., 2012
H. Y. Lee
et al., 2014
H. Y. Lee
et al.,
2015a
H. Y. Lee
et al.,
2015b
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Selection
Included
Studies

H. Y. Lee
et al.,
2015c
Mantwill et
al., 2017

Sample
representative?

Comparability

Comparability
Sample
Nonof subjects in
size
respondents different
justified?
outcome groups

Exposure and Outcome
Ascertainment
of the exposure

Assessment
of the
outcome

Statistical
test

b) *

b)

c)

a) **

b) *

c) *

a) *

b) *

b)

c)

b)

a) **

b) **

a) *

Ng et al.,
2014

b) *

a) *

a) *

a) **

a) **

b) **

b)

Njeru et
al., 2016

d)

b)

c)

b)

b) *

b) **

a) *

Omariba et
al., 2011

b) *

a) *

c)

a) **

a) **

c) *

a) *

Omariba et
al., 2015

b) *

a) *

c)

a) **

a) **

c) *

a) *

Prins et al.,
2015

a) *

b)

c)

a) **

b) *

c) *

a) *

Thabit et
al., 2009

a) *

b)

c)

b)

a) **

b) **

a) *

Thomson
et al., 2011

b) *

b)

c)

a) **

a) **

b) **

a) *

Todd et al.,
2011a

b) *

b)

c)

b)

a) **

c) *

a) *
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Selection
Included
Studies

Sample
representative?

Comparability

Comparability
Sample
Nonof subjects in
size
respondents different
justified?
outcome groups

Exposure and Outcome
Ascertainment
of the exposure

Assessment
of the
outcome

Statistical
test

Todd et al.,
2011b

b) *

b)

c)

a) **

a) **

b) **

a) *

Tsoh et al.,
2016

b) *

b)

c)

a) **

a) **

c) *

a) *

Wangdahl
et al., 2014

b) *

b)

c)

a) **

b) *

c) *

a) *

Wangdahl
et al., 2015

b) *

b)

c)

a) **

b) *

c) *

a) *

Wangdahl
et al., 2018

b) *

b)

c)

a) **

a) **

c) *

a) *

b) *

b)

c)

a) **

a) **

b) **

b)

b) *

b)

c)

a) **

b) *

c) *

a) *

Wister et
al., 2010
Yunusa
Vakkai,
2016

137

Appendix L. The Risk of Bias in Non-Randomized Studies-of Interventions (ROBINS-I) Assessment Tool (version for cohorttype studies) (https://sites.google.com/site/riskofbiastool//welcome/home)

138

139

140

141

142

143

144

145

146

147

148

149

150
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Appendix M. Risk of bias assessment for the included cohort quantitative studies
Bias due to or in
Included
Studies Confounding

Selection of
Participants

Classification
of
Interventions

Deviations
from Intended
Interventions

Missing
Data

Measurement
of Outcomes

Selection of the
Reported
Result

Overall
Bias

Borges
et al.,
2017

Critical risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Critical
risk

P. C.
Smith et
al., 2012

Critical risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Critical
risk
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Appendix N. The Critical Appraisal Skills Program (CASP) for qualitative studies
Item 1: Was there a clear statement of the aims of the research? (yes or no)
Criteria for item 1:
1.1 Consider the goal of the research, its importance, and relevance
Item 2: Was a qualitative methodology appropriate? (yes or no)
Criteria for item 2:
2.1 Did the research seek to interpret or illuminate the actions and/or subjective
experiences of research participants, or was qualitative research the right
methodology for addressing the research goal?
Item 3: Was the research design appropriate to address the research aims? (yes or no)
Criteria for item 3:
3.1 Did the researcher justify the research design (e.g., did they discuss how they decided
which methods to use)?
Item 4: Was the recruitment strategy appropriate to the aims of the research? (yes, limited,
or no)
Criteria for item 4:
4.1 Did the researcher explain how the participants were selected?
4.2 Did the researcher explain why the participants they selected were the most
appropriate to provide access to the type of knowledge sought by the study?
4.2 Were there any discussions around recruitment (e.g., why some people chose not to
take part)?
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Item 5: Were the data collected in a way that addressed the research aims? (yes, limited, or
no)
Criteria for item 5:
5.1 Was the setting for data collection justified?
5.2 Was it clear how the data were collected (e.g., focus group, semistructured interview
etc.)?
5.3 Did the researcher justify the methods chosen?
5.4 Did the researcher make the methods explicit (e.g. for interview method, is there an
indication of how interviews were conducted, did they use a topic guide?)
5.5 If the methods were modified during the study, did the researcher explain how and
why?
5.6 Was the form of data clear (e.g. tape recordings, video material)?
5.7 Did the researcher discuss saturation of data?
Item 6: Has the relationship between researcher and participants been adequately
considered? (yes, limited, or no)
Criteria for item 6:
6.1 Did the researcher critically examine their own role, potential bias and influence
during the formulation of the research questions?
6.2 Did the researcher critically examine their own role, potential bias and influence
during data collection, including sample recruitment and choice of location?
6.3 Did the researcher discuss how they responded to events during the study, including
the implications of any changes in the research design?
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Item 7: Have ethical issues been taken into consideration? (yes, limited, or no)
Criteria for item 7:
7.1 Were there sufficient details of how the research was explained to participants for the
reader to assess whether ethical standards were maintained?
7.2 Did the researcher discuss ethical issues raised by the study (e.g. confidentiality,
informed consent, the effect of the study on the participants)
7.3 Was approval sought from an ethics committee?
Item 8: Was the data analysis sufficiently rigorous? (yes, limited, or no)
Criteria for item 8:
8.1 Was there an in‐depth description of the analysis process?
8.2 If thematic analysis was used, was it clear how the categories/themes were derived
from the data?
8.3 Did the researcher explain how the data presented were selected from the original
sample to demonstrate the analysis process?
8.4 Were sufficient data presented to support the findings?
8.5 Were contradictory data taken into account?
8.6 Did the researcher critically examine their own role, potential bias and influence
during analysis and selection of data for presentation?
Item 9: Is there a clear statement of findings? (yes, limited, or no)
Criteria for item 9:
9.1 Were the findings explicit?
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9.2 Was there adequate discussion of the evidence both for and against the researcher’s
arguments?
9.3 Did the researcher discuss the credibility of their findings (e.g. triangulation,
respondent validation, more than one analyst)?
9.4 Were the findings discussed in relation to the original research questions?
Item 10: How valuable is the research? (yes, limited, or no)
Criteria for item 10:
10.1 Did the researcher discuss the contribution the study makes to existing knowledge or
understanding (e.g. did they consider the findings in relation to current practice or
policy, or relevant research‐based literature?)?
10.2 Did the researcher identify new areas where research is necessary?
10.3 Did the researcher discuss whether or how the findings can be transferred to other
populations or consider other ways the research may be used?
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Appendix O. Assessment of risk of bias for the included qualitative studies

Included
Studies

1. clear
statement
of aims?

2. qualitative
methodology
appropriate?

3.
research
design
justified?

4.
recruitment
strategy
appropriate?

5. data
collected in
a way that
addressed
the
research
issue?

Limited
(5.3, 5.6)

6.
relationship
between
researcher
and
participants
considered?

7. ethical
issues
considered?

8. data
analysis
sufficiently
rigorous?

9. clear
statement
of
findings?

10. How
valuable
is the
research?

Limited
(6.1)

No

Limited
(8.3, 8.5,
8.6)

Yes

Limited
(10.3)

Alzayer et al.,
2017

Yes

Yes

No

Limited
(4.2)

Carroll et al.,
2007

Yes

Yes

No

Yes

Limited
(5.1, 5.3)

Limited
(6.1)

No

Limited
(8.3, 8.6)

Limited
(9.2)

Limited
(10.3)

Clark et al.,
2014

Yes

Yes

Yes

No

Limited
(5.1, 5.7)

No

Yes

Limited
(8.3, 8.6)

Limited
(9.2,
9.3)

Limited
(10.3)

Cyril et al.,
2017

Yes

Yes

Yes

Limited
(4.2)

Limited
(5.6)

No

Limited
(7.1, 7.2)

Limited
(8.5, 8.6)

Yes

Limited
(10.2)

Filippi et al.,
2014

Yes

Yes

No

Limited
(4.2)

Limited
(5.1, 5.3,
5.7)

Limited
(6.1)

Limited
(7.1)

Limited
(8.1, 8.3,
8.5)

Limited
(9.2,
9.3)

Yes

Floyd et al.,
2017

Yes

Yes

Yes

Yes

Limited
(5.1, 5.3,
5.7)

Limited
(6.1)

Yes

Limited
(8.3)

Yes

Limited
(10.2)
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Included
Studies

1. clear
statement
of aims?

2. qualitative
methodology
appropriate?

3.
research
design
justified?

4.
recruitment
strategy
appropriate?

5. data
collected in
a way that
addressed
the
research
issue?

Gele et al.,
2017

Yes

Yes

Yes

Limited
(4.2)

Limited
(5.1, 5.7)

Gregory, 2015

Yes

Yes

Yes

Limited
(4.2)

Groenenberg
et al., 2015

Yes

Yes

No

6.
relationship
between
researcher
and
participants
considered?

7. ethical
issues
considered?

8. data
analysis
sufficiently
rigorous?

9. clear
statement
of
findings?

10. How
valuable
is the
research?

No

Yes

Limited
(8.3, 8.6)

Limited
(9.2)

Yes

Limited
(5.3, 5.7)

Limited
(6.1)

Yes

Limited
(8.5)

Limited
(9.2)

Yes

Yes

Limited
(5.3)

Limited
(6.1)

Limited
(7.1, 7.2)

Limited
(8.3, 8.5)

Yes

Yes

Limited
(5.1, 5.3,
5.7)

No

Limited
(7.1, 7.2)

Limited
(8.3, 8.5,
8.6)

Yes

Limited
(10.2)

Hurley et al.,
2013

Yes

Yes

No

Limited
(4.2, 4.3)

Jafri, 2012

Yes

Yes

Yes

Yes

Limited
(5.7)

Limited
(6.1)

Yes

Limited
(8.3)

Yes

Yes

Jung et al.,
2017

Yes

Yes

Yes

Limited
(4.2)

Limited
(5.1)

No

Limited
(7.1, 7.2)

Limited
(8.3, 8.5,
8.6)

Yes

Limited
(10.2)
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Included
Studies

1. clear
statement
of aims?

2. qualitative
methodology
appropriate?

3.
research
design
justified?

4.
recruitment
strategy
appropriate?

5. data
collected in
a way that
addressed
the
research
issue?

F. H. Lee et
al., 2014

Yes

Yes

No

Limited
(4.2)

Limited
(5.1, 5.3)

6.
relationship
between
researcher
and
participants
considered?

7. ethical
issues
considered?

8. data
analysis
sufficiently
rigorous?

9. clear
statement
of
findings?

10. How
valuable
is the
research?

No

Limited
(7.2)

Limited
(8.6)

Limited
(9.2)

Yes

Limited
(6.1)

Limited
(7.1, 7.2)

Limited
(8.3, 8.5)

Limited
(9.2)

Yes

Limited
(7.1, 7.2)

Limited
(8.3)

Limited
(9.2)

Limited
(10.3)

Limited
(9.2,
9.3)

Limited
(10.3)

Leung et al.,
2014

Yes

Yes

Yes

Yes

Limited
(5.1, 5.3,
5.7)

Marshall et
al., 2010

Yes

Yes

Yes

Limited
(4.1, 4.3)

Limited
(5.1, 5.7)

No

No

Limited
(4.3)

Limited
(5.1, 5.7)

Limited
(6.1)

Yes

Limited
(8.3, 8.6)

Limited
(5.3, 5.7)

No

Limited
(7.1, 7.2)

Limited
(8.3, 8.4,
8.6)

Limited
(9.2)

Limited
(10.3)

Yes

Limited
(6.1)

Yes

Limited
(8.3)

Limited
(9.2)

Yes

McMichael et
al., 2009

Yes

Yes

Murry et a.,
2018

Yes

Yes

Yes

Limited
(4.2, 4.3)

Oliver, 2015

Yes

Yes

Yes

Yes
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Included
Studies

1. clear
statement
of aims?

2. qualitative
methodology
appropriate?

3.
research
design
justified?

4.
recruitment
strategy
appropriate?

5. data
collected in
a way that
addressed
the
research
issue?

6.
relationship
between
researcher
and
participants
considered?

Renzaho et
al., 2017

Yes

Yes

No

Limited
(4.2)

Yes

No

7. ethical
issues
considered?

8. data
analysis
sufficiently
rigorous?

9. clear
statement
of
findings?

10. How
valuable
is the
research?

Limited
(7.1, 7.2)

Limited
(8.6)

Limited
(9.2)

Yes

Yes

Limited
(6.1)

Yes

Limited
(8.3, 8.4,
8.5, 8.6)

Yes

Limited
(10.2)

No

No

Limited
(8.3, 8.6)

Limited
(9.2,
9.3)

Yes

Limited
(8.1, 8.2,
8.3, 8.4,
8.6)

Yes

Yes

Schoenmakers
et al., 2017

Yes

Yes

No

Limited
(4.2)

Shedlin et al.,
2004

Yes

Yes

Yes

Limited
(4.1, 4.2)

Limited
(5.1, 5.7)

Yes

Limited
(4.1)

Limited
(5.1, 5.3,
5.7)

No

Limited
(7.1, 7.2)

Limited
(5.1, 5.3)

Limited
(6.1)

Limited
(7.1, 7.2)

Limited
(8.3, 8.5,
8.6)

Limited
(9.2)

Yes

Yes

No

Yes

Limited
(8.3)

Limited
(9.2)

Yes

Smaland Goth
et al., 2011

Yes

Yes

Sriphanlop et
al., 2014

Yes

Yes

No

Limited
(4.2)

Taiwo, 2013

Yes

Yes

Yes

Yes
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Included
Studies

1. clear
statement
of aims?

2. qualitative
methodology
appropriate?

3.
research
design
justified?

4.
recruitment
strategy
appropriate?

5. data
collected in
a way that
addressed
the
research
issue?

Thomson et
al., 2012

Yes

Yes

No

Yes

Limited
(5.1, 5.7)

6.
relationship
between
researcher
and
participants
considered?

7. ethical
issues
considered?

8. data
analysis
sufficiently
rigorous?

9. clear
statement
of
findings?

10. How
valuable
is the
research?

Limited
(6.1)

Limited
(7.1, 7.2)

Limited
(8.3, 8.5)

Limited
(9.2)

Yes

Limited
(5.1, 5.3,
5.6)

No

Limited
(7.1, 7.2)

Limited
(8.3, 8.5)

Limited
(9.2)

Yes

Todd et al.,
2011c

Yes

Yes

No

Limited
(4.2)

Watts et al.,
2014

Yes

Yes

Yes

Limited
(4.2, 4.3)

Yes

No

Limited
(7.2)

Limited
(8.4)

Limited
(9.2)

Yes

No

Limited
(4.2)

Limited
(5.3)

Limited
(6.1)

Limited
(7.2)

Limited
(8.3, 8.4,
8.6)

Yes

Yes

Woudstra et
al., 2016

Yes

Yes
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Appendix P. The working thematic framework containing pre-defined themes based on
Sorensen’s et al., (2012) conceptual framework for health literacy and numeracy
Themes

Sub-themes

Descriptions
Antecedents

Personal
characteristics

Individual characteristics that may impact health
literacy or numeracy (e.g., age, gender, race,
socioeconomic status, education, occupation,
employment, income, etc.)

Personal
competence

Individual abilities or skills that may impact
health literacy or numeracy (e.g., memory and
reasoning, physical abilities and social skills, and
cognitive skills)

Personal antecedents

Societal and
environmental
antecedents

None

Factors from family members or friends,
community, working, school, health care
environment, or society (e.g., family support,
policy)
Consequences
Individuals participate or access health service
(e.g., cancer screening) or individuals' belief and
actions regarding their health (e.g., diabetes
management)

Health service use or
behaviour

Health outcome

Health cost

None

Changes in individual health which result from
different levels of health literacy or numeracy
(e.g., mortality, health status)

The cost of health care services (e.g., fees paid for
a health care service)
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Appendix Q. Extracted basic information from the included studies
No.

First Author

Publication Year

Study Type

Publication
Type

1

Becerra

2017

Quantitative

Journal article

2

Bekker

2004

Quantitative

Journal article

3

Beltran

2016

Quantitative

Journal article

4

Borges

2017

Quantitative

Journal article

5

Calvasina

2016

Quantitative

Journal article

6

Calvo

2016

Quantitative

Journal article

7

S. E. Choi

2013

Quantitative

Journal article

8

Y. J. Choi

2016

Quantitative

Journal article

9

Coffman

2007

Quantitative

Journal article

10

Coffman

2010

Quantitative

Journal article

11

Coffman

2012

Quantitative

Journal article

12

Diamond

2014

Quantitative

Journal article

13

Gatobu

2014

Quantitative

Journal article

14

Gatobu

2016

Quantitative

Journal article

15

Gele

2016

Quantitative

Journal article

16

Geltman

2013

Quantitative

Journal article

17

Geltman

2014

Quantitative

Journal article

18

HernandezMekonnen

2016

Quantitative

Journal article

19

Idehen

2017

Quantitative

Journal article
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No.

First Author

Publication Year

Study Type

Publication
Type

20

Igarashi

2013

Quantitative

Journal article

21

Jacobson

2016

Quantitative

Journal article

22

Kankou

2017

Quantitative

Journal article

23

Khuu

2018

Quantitative

Journal article

24

Kim

2013

Quantitative

Journal article

25

Kim

2018

Quantitative

Journal article

26

Ko

2014

Quantitative

PhD thesis

27

Koch-Weser

2006

Quantitative

Journal article

28

H. Y. Lee

2012

Quantitative

Journal article

29

H. Y. Lee

2014

Quantitative

Journal article

30

H. Y. Lee

2015a

Quantitative

Journal article

31

H. Y. Lee

2015b

Quantitative

Journal article

32

H. Y. Lee

2015c

Quantitative

Journal article

33

Mantwill

2017

Quantitative

Journal article

34

Ng

2014

Quantitative

Journal article

35

Njeru

2016

Quantitative

Journal article

36

Omariba

2011

Quantitative

Journal article

37

Omariba

2015

Quantitative

Journal article

38

Prins

2015

Quantitative

Journal article

39

P. C. Smith

2012

Quantitative

Journal article

172

No.

First Author

Publication Year

Study Type

Publication
Type

40

Thabit

2009

Quantitative

Journal article

41

Thomson

2011

Quantitative

Journal article

42

Todd

2011a

Quantitative

Journal article

43

Todd

2011b

Quantitative

Journal article

44

Tsoh

2016

Quantitative

Journal article

45

Wangdahl

2014

Quantitative

Journal article

46

Wangdahl

2015

Quantitative

Journal article

47

Wangdahl

2018

Quantitative

Journal article

48

Wister

2010

Quantitative

Journal article

49

Yunusa Vakkai

2016

Quantitative

PhD thesis

50

Alzayer

2017

Qualitative

Journal article

51

Carroll

2007

Qualitative

Journal article

52

Clark

2014

Qualitative

Journal article

53

Cyril

2017

Qualitative

Journal article

54

Filippi

2014

Qualitative

Journal article

55

Floyd

2017

Qualitative

Journal article

56

Gele

2017

Qualitative

Journal article

57

Gregory

2015

Qualitative

PhD thesis

58

Groenenberg

2015

Qualitative

Journal article

59

Hurley

2013

Qualitative

Journal article
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No.

First Author

Publication Year

Study Type

Publication
Type

60

Jafri

2012

Mixed

PhD thesis

61

Jung

2017

Mixed

Journal article

62

F. H. Lee

2014

Qualitative

Journal article

63

Leung

2014

Qualitative

Journal article

64

Marshall

2010

Qualitative

Journal article

65

McMichael

2009

Qualitative

Journal article

66

Murry

2018

Qualitative

Journal article

67

Oliver

2015

Qualitative

PhD thesis

68

Renzaho

2017

Qualitative

Journal article

69

Schoenmakers

2017

Qualitative

Journal article

70

Shedlin

2004

Qualitative

Journal article

71

Smaland Goth

2011

Qualitative

Journal article

72

Sriphanlop

2014

Qualitative

Journal article

73

Taiwo

2013

Qualitative

PhD thesis

74

Thomson

2012

Qualitative

Journal article

75

Todd

2011c

Qualitative

Journal article

76

Watts

2014

Qualitative

Journal article

77

Woudstra

2016

Qualitative

Journal article
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Appendix R. Descpitions of the assessement instruments used in the included studies
No.

Assessment tools

Brief Description

1

The Rapid Estimate of Adult Literacy
(REALM), English language version
(Davis et al., 1993)

The REALM consisting of 66 common medical terms that requires the
participants to read the words aloud when taking the test. It does not assess the
ability to comprehension.

2

The modified REALM, Japanese
language version (Igarashi et al., 2013)

The REALM Japanese version used 30 items translated from the REALM
English version.

3

The modified REALM, Dutch and
Standard-Arabic language versions.
(Bekker et al., 2004)

These two versions, translated from the original English version, removed and
added some words or terms with higher relevance for the women under study.

4

The Test of Functional Health Literacy
(TOFHLA) English and Spanish
language versions (Parker et al., 1995)

The English version is a cloze-type comprehension assessment tools, which
contain 50 reading comprehension items in four passages to test individuals’
capacity to make sense of selected materials and fill in missing words and 17
numeracy items to measure numeracy skills. The Spanish version was
developed by translating the TOFHLA English version into Spanish, and then
translating it back into English.

5

The Short TOFHLA (S-TOFHLA)
English language version (Baker et al.,
1999)

A short version of TOFHLA English version, which contains 36 reading
comprehension items in two passages and 4 numeracy items.

6

The S-TOFHLA Spanish language
version (The study of initial development
was not found. (Stonbraker et al., 2015))

A short version of TOFHLA Spanish version, which contains 36 reading
comprehension items in two passages and 4 numeracy items.

7

The S-TOFHLA, Albanian, Portuguese,
Serbian, German, and Italian language
versions (Mantwill et al., 2017)

These tools were translated from S-TOFHLA English version.
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No.

Assessment tools

Brief Description

The short language version of the
European health literacy questionnaire
(HLS-EU-Q16), English language
version (HLS-EU Consortium, 2012)

A questionnaire, developed by the HLS-EU Consortium for assessing health
literacy level of general populations, contains 16 statements. Participants are
asked to provide their selection on a 5-point Likert scale (very easy, fairly
easy, fairly difficult, very difficult, I don’t know).

9

The modified HLS-EU-Q16, Arabic,
Dari, Somali, English, and Swedish
language versions (Pelikan et al., 2017;
Wangdahl et al., 2014, 2015)

The modification of original HLS-EU-Q16 include providing full sentences in
each item. For example, in the original Swedish version, the Q1 is "find
information on treatments of illnesses that concern you? (very easy, fairly
easy, fairly difficult, very difficult, I don’t know)", while in the modified
version, it is "How easy/difficult is it for you to find information on treatments
of illnesses that concern you? (very easy, fairly easy, fairly difficult, very
difficult, I don’t know)."

10

The Newest Vital Sign (NVS), English
language version (Weiss et al., 2005)

An instrument assessing participant's reading comprehension and numeracy
skills based on a nutrition label from an ice cream container.

11

The NVS Korean language version (S. E.
Choi et al., 2013)

A Korean version translated from the NVS English version.

12

The Oral Health Literacy Instrument
Portuguese language version (Calvasina
et al., 2016; Sabbahi et al., 2009)

A dentistry specific health literacy test which contains 38 cloze-type
comprehension questions and 19 numeric calculations. The Portuguese version
was translated from the English version.

13

The Parental Health Literacy Activities
Test, Spanish language version (Yin et
al., 2012)

A test for assessing Spanish-speaking caregiver or parental health literacy. The
test asks questions such as "Demonstrates how to make a 4-ounce bottle of
formula using powder-based formula."

14

The Rapid Estimate of Adult Literacy in
Dentistry 30 Short Form, English
language version (J. Y. Lee et al., 2007)

A word recognition test consisting of 30 common dental words with various
degrees of difficulty.

8
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No.

Assessment tools

Brief Description

15

The Short Assessment of Health Literacy
for Spanish-speaking Adults, Spanish
language version (Lee et al., 2006)

A test containing 30 understanding items and 17 evaluation items and
assessing a Spanish-speaking adult’s capability to read and understand
common medical terms.

16

The Single Item Literacy Screener,
English language version (Morris et al.,
2006)

One question asking "How often do you need to have someone help you when
you read instructions, pamphlets, or other written material from your doctor or
pharmacy?" Participants select one of the following responses: 1-Never, 2Rarely, 3-Sometimes, 4-Often, and 5-Always. This tool assesses health
literacy by identifying adults in need of help with printed health material.

17

The Swedish functional health literacy
scale, Arabic, Dari, Somali, and English
language versions (Wangdahl et al.,
2014, 2015)

Self-assessment tools each of which consists of 5 items measuring different
domains of functional health literacy. They were translated from the original
Swedish version.

18

The TOFHLA English and Spanish
language versions (Parker et al., 1995)

The English version is a cloze-type comprehension assessment tools, which
contain 50 reading comprehension items in four passages to test individuals’
capacity to make sense of selected materials and fill in missing words and 17
numeracy items to measure numeracy skills. The Spanish version was
developed by translating the TOFHLA English version into Spanish, and then
translating it back into English.

19

The original version (Stein et al., 2007) is a true or false questionnaire
consisting of 12 questions regarding cancer risk and prevention. H. Y. Lee et
The 12 survey items on cancer risk and
al., (2014) adopted it to assess cancer health literacy. Participants’ responses
prevention, English and Korean (H. Y.
were scored (correct answer (disagree) = 1, incorrect (agree) = 0, and don’t
Lee et al., 2014, 2015c; Stein et al., 2007) know was not calculated). High combined score indicates high cancer literacy.
H. Y. Lee et al., (2015c) categorized the responses into a 5-point Likert scale
ranging from “strongly disagree” (1 point) to “strongly agree” (5 points).
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No.

Assessment tools

Brief Description

20

The Chew et al., (2004) 16-item health
literacy screening scale, English and
Korean

The English tool contains 16 health literacy screening questions on a 5-point
Likert scale. H. Y. Lee et al., (2012) conducted this survey by four bilingual
interviewers (Korean and English) for participants age 60 and older.

21

The 12 items from the Chew et al.,
(2004) 16-item health literacy screening
scale, English and Korean

This tools adopted 12 items from the Chew et al., (2004) 16 items. Four items
were removed due to poor reliability (H. Y. Lee et al., 2015a). H. Y. Lee et al.,
(2015a) conducted this survey by four bilingual interviewers (Korean and
English) for participants age 60 and older.

22

The Brief Health Literacy Screeners
(Chew Items), English language version
(Chew et al., 2004)

This tool asks participants three questions “How often do you have someone
help you read hospital materials?”, “How confident are you in filling out
medical forms by yourself?” and “How often do you have problems learning
about your medical condition because of difficulty understanding written
information?” The 3 questions were validated from the Chew et al., (2004) 16
items as effective items to identify inadequate health literacy. Each item was
rated with a 5-point Likert scale.

23

The Brief Health Literacy Screeners
(Chew items), Albanian, Portuguese, and
Serbian language versions ((Chew et al.,
2004; Mantwill et al., 2017)

These items were translated from the Chew Items English version.

24

The Brief Health Literacy Screener
(Chew Items), Spanish language version
(Chew et al., 2004; Sarkar et al., 2011)

This tool was translated from the original English version.
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No.

Assessment tools

Brief Description

25

The Korean Language Literacy Scale
(Kim et al., 2013)

A scale for assessing the self-reported Korean language (Hangul) fluency
level. Four items were included: “How well do you speak Korean?”; “How
well do you write Korean?”; “How well do you read Korean?”; and “How
well do you understand Korean?” Each item was rated with a 5-point Likert
scale: poor; fair; good; very good; and excellent. A higher score indicates a
greater perception of Korean language literacy.

26

The Assessment of Colon Cancer
Literacy, Korean language version
(Holubar et al., 2009; Ko, 2014)

An instrument consisting of 10 items requiring the participants to provide their
responses. The possible responses include true, false, or unsure. An example
of the items is "Men get cancer of the bowel more often than women. (true,
false, unsure)"

27

The Assessment of Health Literacy in
Cancer Screening, English version (Han
et al., 2014)

An instrument modeled from the REALM and the TOFHLA and consisting of
four subscales: print literacy, numeracy, comprehension, and familiarity
relating to breast and cervical cancer screening.

28

The Spoken Knowledge in Low Literacy
in Diabetes scale, English and Somali
language versions (Njeru et al., 2016;
Rothman et al., 2005)

A scale consisting 10 questions regarding patient's knowledge on diabetes
self-care issues. The test administrator checks if participant's response was
consistent with acceptable responses. For example: "How often should a
person with diabetes check his or her feet? Once a day, once a week, or once a
month? Accept: Daily" A score (0-100%) will be given, with 0 representing
lowest literacy, and 100% as the highest.

29

The Cloze (Thomson et al., 2011)

The Cloze, based on an online colon cancer prevention information page (one
page) developed by the Canadian Cancer Society for the general public,
consists of 22 questions requiring participants to fill in the blanks.
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No.

Assessment tools

Brief Description

30

The 7-item scale adapted from the 16item scale of McPartland et al., (2005),
English language version

A scale reducing McPartland's et al., (2005) 16 items to 7 items, including
"Most people with genital HPV have no visible signs or symptoms. HPV
infection can cause cervical cancer. A vaccine exists to prevent HPV infection.
I can transmit HPV to my partner(s) even if I have no HPV symptoms. If a
woman’s Pap test is normal, she does not have HPV. A negative test for HPV
means that you do not have HPV. Pap tests will almost always detect HPV."
The participants need to provide true or false responses. The more correct
answers the participants give, the greater their HPV literacy.

31

The Mental Health Literacy Scale,
Korean language version (Y. J. Choi et
al., 2016)

A scale consisting 25 items using a 4-point Likert scale. The scale examines
three domains: knowledge (concept, epidemiology), attitudes (symptoms,
treatment), and stigma (shame, fear) about mental health problem.

32

The dementia literacy survey, Chinese
language version (Diamond et al., 2014;
Woo, 2013)

A questionnaire assessing comprehension of dementia symptoms, cause,
treatment and prognosis consisting of 11 statements requiring the participants
to provide true or false responses. A higher score indicates a more complete
understanding of dementia.

33

The two health literacy items California
Health Interview Survey (California
Health Interview Survey, 2011)

Two questions requiring participants to provide responses with a 4-point
Likert scale: very easy, somewhat easy, somewhat difficult, or very difficult.
Originally, a higher score indicates a lower level of health literacy. Becerra et
al., (2017) considered participants as low health literacy if they reported
somewhat difficult or very difficult to either of the questions; H. Y. Lee et al.,
(2015b) reversed the scores of the responses so that a higher score indicated a
higher health literacy.

34

The Health Activities Literacy Scale
(HALS), English language version
(Canadian Council on Learning, 2008;
Rudd et al., 2004)

A scale consisting 191 items and assessing health-related abilities in health
promotion, health protection, disease prevention, health care maintenance, and
system navigation. Scores range from 0 to 500. Participants with a score
greater than 275 is considered to have adequate health literacy.
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No.

Assessment tools

Brief Description

35

The literacy tasks address three cognitive strategies: access and identify,
The literacy and numeracy tasks from the
integrate and interpret, and evaluate and reflect, while the numeracy items
Program for the International Assessment
assess "the ability to access, use, interpret and communicate mathematical
of Adult Competencies, English language
information and ideas, in order to engage in and manage the mathematical
version (OECD, 2012)
demands of a range of situations in adult life." The test is computer-based.

36

The addition-subtraction correction and
the addition tasks from the Kit of FactorReferenced Cognition Test (the French
kit) (Ekstrom et al., 1979)

The addition-subtraction correction task includes 60 already solved problems,
which require the test takers to mark the answers as “correct” or “incorrect.”
The score was the difference between the number of correct answers and
incorrect answers. The addition task involves 60 unsolved problems of one or
two digits. Participants need to provide an answer for each problem, with the
score indicating the number of correct answers.
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Appendix S. The matrix used to summarize antecedents of health literacy or health numeracy

Included
Studies

Personal Antecedents
Personal
Characteristics

Sex; living in poverty;
Becerra et al.,
lacking consistent health
2017
insurance

Personal Competence

Inductively Identified Theme
Personal Belief, Experience,
and Behaviour

Limited english
language proficiency

Beltran et al.,
2016

Marital status; years in
USA; health insurance;
participants’ level of
education

Cervical cancer
screening literacy

S. E. Choi et
al., 2013

Age; gender; income;
years of education;
acculturation

English proficiency

Y. J. Choi et
al., 2016

Levels of acculturation
stress

Diamond et
al., 2014

Duration of residence

Gatobu et al.,
2014

Societal and
Environmental
Antecedents

Family cancer history

Number of doctor visits; annual
health check-up; having a usual
source of care
Health behaviours such as fruit
intake, vegetable intake, soda
intake, activity

Gender, primary
language, residency in
Canada, education- >
high school < university,
education-university,
education-Graduate

Format of information
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Self-efficacy

Personal Antecedents

Included
Studies

Personal
Characteristics

Personal Competence

Gatobu et al.,
2016

Primary language
difference (Mandarin and
Kikuyu)

Gele et al.,
2016

Acculturation; age; years
in Norway; employment;
education

Jacobson et
al., 2016

Age

English proficiency

Khuu et al.,
2018

The number of years
participants have lived in
the U.S.; health status;
age; marital status;
income

Whether they had
difficulties with
activities of daily living

H. Y. Lee et
al., 2012

Education; health
insurance; gender
(women); marital status
(married); age

English proficiency
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Societal and
Environmental
Antecedents

Inductively Identified Theme
Personal Belief, Experience,
and Behaviour

Social or religious group
attendance; usual place of care

Included
Studies

Personal Antecedents
Personal
Characteristics

Personal Competence

H. Y. Lee et
al., 2014

Age; educational
attainment; sex; marital
status; years in the USA;
monthly income;
subjective economic
status; healthcare
insurance; subjective
self-rated health status;
number of chronic
diseases

English proficiency

H. Y. Lee et
al., 2015a

Gender (female);
educational attainment

english proficiency

Mantwill et
al., 2017

Length of stay; age at
immigration

Ng et al.,
2014

Age; own education;
household income

Thomson et
al., 2011

Societal and
Environmental
Antecedents

Inductively Identified Theme
Personal Belief, Experience,
and Behaviour

Having a primary care
Family support; family physician; smoking frequency,
cancer history
exercise frequency; healthcare
motivation;

Cultural modesty, having a
primary care physician

Maternal education;
literacy practices at
work; literacy practice
at home

Age; acculturation; years
of Spanish education;
employment; duration of
residency

Participation in adult education

Media-internet use; and mediatelevision use
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Included
Studies

Personal Antecedents
Personal
Characteristics

Personal Competence

Todd et al.,
2011b

Acculturation; age;
education

Self-reported proficiency
reading english

Wangdahl et
al., 2014

Low education; sex; age;
years of resident permit;
long term sickness;
country of origin; being
born in Somalia

Having inadequate
functional health literacy

Wister et al.,
2010

Years of immigration

Inductively Identified Theme
Personal Belief, Experience,
and Behaviour

Community-based
health education
programs

Carroll et al.,
2007

Leung et al.,
2014

Societal and
Environmental
Antecedents

Transportation issues;
limited information in
chinese-speaking
communities

Insurance; age related
limitations

McMichael et
al., 2009

Namely unawareness of selfcare responsibility; a desire to
avoid being burdensome to
others; high regard for
authority; a desire to be
together or follow a collective
approach
Experiences prior to arrival at
destination country
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Included
Studies

Personal Antecedents
Personal
Characteristics

Personal Competence

Inductively Identified Theme
Personal Belief, Experience,
and Behaviour

Involve the person’s
support network; less
reliance on written
instruction

Murry et al.,
2018

Taiwo, 2013

Societal and
Environmental
Antecedents

Affordability concerns to
healthcare literacy and
access care

Challenges with
language and
communication issues
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Religio-cultural beliefs and
assumptions on health

Appendix T. The matrix used to summarize consequences of health literacy or health numeracy
Inductively Identified Theme
Included
Studies

Health Service Use or
Behaviour

Health
Cost

Borges et al.,
2017
Not visiting a dentist in
the preceding year; not
having a dentist as the
primary source of dental
information; not
participating in shared
dental treatment decision
making

Calvo, 2016

S. E. Choi et
al., 2013

Health Experience
and Perception

Physical
functioning, health
perception
Relapse rate in
children with
nephrotic syndrome

Bekker et al.,
2004

Calvasina et
al., 2016

Health Outcome

Reporting high qoc
Waist to hip ratio
(WHR); blood
glucose level; BMI;
systolic blood
pressure; diastolic
blood pressure
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Health Knowledge
and Understanding

Inductively Identified Theme
Included
Studies

Health Service Use or
Behaviour

Y. J. Choi et
al., 2016
Coffman et
al., 2007

Mental health
Health care service use
Depression score of
the 20-item Spanish
Language Center for
Epidemiologic
Studies Depression
Scale

Coffman et
al., 2010

Coffman et
al., 2012

Health care use
Decayed, missing,
and filled teeth; risk
of periodontal
disease; untreated
decay

Geltman et
al., 2013

Geltman et
al., 2014
HernandezMekonnen et
al., 2016

Health
Cost

Health Outcome

Preventive dental care
Use of early intervention
services

Child risk for
developmental delay

188

Health Experience
and Perception

Health Knowledge
and Understanding

Inductively Identified Theme
Included
Studies

Idehen et al.,
2017

Health Service Use or
Behaviour

Health Outcome

Health
Cost

Likelihood of Pap test
(cervical cancer
screening) participation
Quality of Care for
Pregnancy, Delivery
and Postpartum
Questionnaire (QCQ)
scores, including
Rescpect (feeling
respected),
Understanding
(feeling being
understood by health
care providers) and
Cold (feeling distant
and unhelpful
attitude) subscores;
(b) care satisfaction

Igarashi et al.,
2013

Kankou et al.,
2017

Kim et al.,
2013

Health Experience
and Perception

HIV disclosure to a
steady partner, relatives,
or others

Depression
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Health Knowledge
and Understanding

Inductively Identified Theme
Included
Studies

Health Service Use or
Behaviour

Kim et al.,
2018

Pap test use

Ko, 2014

Having a sigmoidoscopy;
having a colonoscopy;
having a fecal occult
blood test (colorectal
cancer screening)

Health Outcome

Koch-Weser
et al., 2006

Self-rated health

H. Y. Lee et
al., 2015b

Self-reported health
status; depression
symptoms

H. Y. Lee et
al., 2015c
Mantwill et
al., 2017
Murry et al.,
2018
Njeru et al.,
2016
Omariba et
al., 2011
Omariba et
al., 2015
Prins et al.,
2015

Health
Cost

Cervical cancer screening
General health
status
Medication management
Diabetes outcomes
Self-rated health
Disability
Self-rated health
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Health Experience
and Perception

Health Knowledge
and Understanding

Inductively Identified Theme
Included
Studies

Health Service Use or
Behaviour

Health Outcome

Health
Cost

Health Experience
and Perception

Follow up with
a physician as
instructed
(frequency);
understanding
discharge
instructions; filling
prescriptions as
instructed

P. C. Smith et
al., 2012

Thabit et al.,
2009
Todd et al.,
2011a
Tsoh et al.,
2016

Health Knowledge
and Understanding

Glycemic control
Colon and breast cancer
screening
Self-rated health
(a) having
experienced poor
quality of
communication, (b)
having received little
health care
information, (c) not
having received any
new knowledge, (d)
not having received
any help

Wangdahl et
al., 2015
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Inductively Identified Theme
Included
Studies

Wangdahl et
al., 2018

Health Service Use or
Behaviour

Having refrained from
seeking healthcare

Yunusa
Vakkai, 2016
Alzayer et al.,
2017

Health Outcome

Health
Cost

Health Experience
and Perception

Health Knowledge
and Understanding

Poor health status;
impaired
psychological wellbeing
General health
status

Asthma control

Clark et al.,
2014

Accessing primary health
care

Cyril et al.,
2017

Childhood obesity
prevention

Filippi et al.,
2014

Access to health care,
information, and
treatment

Floyd et al.,
2017

Accessing health care

Gele et al.,
2017

Participation in cervical
cancer screening

Understanding gps
and pharmacists

Communicating
gastrointestinal illness
concerns

Gregory, 2015

192

Inductively Identified Theme
Included
Studies

Health Service Use or
Behaviour

Groenenberg
et al., 2015

Likelihood of
participation in the Dutch
two-stage
cardiometabolic health
check (health risk
assessment and
prevention consultations)

Hurley et al.,
2013

Community-based
services use

Jafri, 2012

Participation in breast
cancer screening

Jung et al.,
2017

Colorectal cancer
screening

F. H. Lee et
al., 2014

Receiving cervical
screening

Health Outcome

Health
Cost

Marshall et
al., 2010
Murry et al.,
2018

Health Experience
and Perception

Unmet healthcare
needs
Medication management
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Health Knowledge
and Understanding

Inductively Identified Theme
Included
Studies

Health Service Use or
Behaviour

Oliver, 2015

Limited engagement in
preventive health
behaviors; challenges
with post-resettlement
health care system

Renzaho et
al., 2017

Ability to get involved in
childhood obesity
prevention

Health Outcome

Health
Cost

Health Experience
and Perception

Health Knowledge
and Understanding

Immigrant social
network not
supporting
immigrants to
recognize depression
symptoms

Schoenmakers
et al., 2017

Shedlin et al.,
2004

Knowledge and
understanding of
HIV/AIDS

Smaland Goth
et al., 2011

Understanding the
health system

Sriphanlop et
al., 2014

Attaining preventative
services and screenings
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Inductively Identified Theme
Included
Studies

Health Service Use or
Behaviour

Health Outcome

Health
Cost

Health Experience
and Perception

Thomson et
al., 2012

Needs and views in
diet-related cancer
prevention

Todd et al.,
2011c

Sources of cancer
information; barriers
to cancer information
seeking; strategies
used during cancer
information seeking

Watts et al.,
2014

Attitudes towards and
use of contraception

Woudstra et
al., 2016

Informed participation in
CRC screening

195

Health Knowledge
and Understanding

Appendix U. Summary of key findings regarding antecedents of health literacy or numeracy from the included studies
Included
Studies

Antecedents Statistically
Significant

Antecedents Not
Significant

Narrative Summary (or Quotes)

Quantitative Studies

Becerra et
al., 2017

Beltran et
al., 2016

(a) living in poverty; (b) lacking
consistent health insurance; (c)
limited English language
proficiency; (d) gender (women)

(a) participants’ level of education;
(b) cervical cancer screening
literacy; (c) number of doctor visits

None

Multivariable logistic regression analysis showed that in immigrant
Hispanics to the US, low health literacy was associated with living in
poverty (Odds Ratio (OR) = 1.63, 95% CI (1.18, 2.26), p = 0.003),
lacking consistent health insurance (OR = 1.40, 95% CI (1.08, 1.82), p
= 0.012), and limited English language proficiency (OR = 3.22, 95%
CI (2.50, 4.14), p < 0.001), while women were less likely than men
(OR = 0.59, 95% CI (0.47, 0.75), p < 0.001) to report low health
literacy. Adjusted covariates included age and education.

Marital status; years in
US; health insurance;
having a usual source of
care; annual health
check-up; family cancer
history

Multiple regression analysis showed that three variables significantly
contributing to the prediction of HPV literacy among Hmong
American immigrants were participants’ level of education (the
unstandardized beta (Β) = 0.229, the standardized beta (β) = 0.185, p <
0.05), cervical cancer screening literacy (Β = 0.210, β = 0.173; p <
0.05), and number of doctor visits (Β = 0.225, β = 0.188, p < 0.05).
Adjusted covariates included marital status, number of years in the
U.S., having health insurance, having a usual source of care, having an
annual health check-up, and family cancer history.
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Included
Studies

S. E. Choi
et al., 2013

Antecedents Statistically
Significant

(a) income; (b) years of education;
(c) English proficiency; (d)
acculturation; (e) age

Y. J. Choi et
Levels of acculturation stress
al., 2016

Diamond et
al., 2014

None

Antecedents Not
Significant

Gender; health
behaviours including
fruit intake, vegetable
intake, soda intake,
activity

Narrative Summary (or Quotes)

Bivariate correlation analysis showed that Korean immigrants to the
US with higher income (r = 0.23, p < 0.01) , more years of education
(r = 0.28, p < 0.01), more English proficiency (r = 0.41, p < 0.001),
higher acculturation (r = 0.41, p < 0.001), and younger age (r = -0.46,
p < 0.001) had higher dietary health literacy.

Bivariate correlation analysis showed that among immigrant women to
South Korea, as levels of acculturation stress increased, levels of
mental health literacy (Pearson r = 0.137, p = 0.048) decreased.

None

Duration of residence
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Duration of residence did not greatly impact dementia literacy (the
understanding of dementia) between Chinese immigrants to the US
with a < 20-year versus a ≥ 20-year duration of residence.

Included
Studies

Gatobu et
al., 2014

Antecedents Statistically
Significant

1. Predictors of numeracy (tools
used: the French kit addition task
and the Mathematics Self-Efficacy
Scale (MSES)): (a) self-efficacy,
(b) primary language, (c) residency
in Canada; 2. Predictors of
numeracy (tools used: the French
kit addition task and the Subjective
Numeracy Scale (SNS)): (d) selfefficacy, (e) primary language, (f)
residency in Canada; 3. Predictors
of numeracy (the French Kit
addition, subtraction-correction
task and MSES): (g) self-efficacy,
(h) primary language, (i)
education-University; 4. Predictor
of numeracy (the French kit
addition, subtraction-correction
task and SNS): (j) self-efficacy, (k)
primary language, (l) educationUniversity; 5. Predictors of
numeracy (the S-TOFHLA
numeracy and MSES): (m) format
(numbers vs. numbers with
explanation); 6 Predictors of
numeracy (the S-TOFHLA
numeracy and SNS): (n) selfefficacy, (o) format.

Antecedents Not
Significant

Narrative Summary (or Quotes)

1. gender, education; 2.
gender, education; 3.
gender, residency in
Canada, education >High School
<University, educationGraduate; 4. gender,
residency in Canada,
education- >High School
<University, EducationGraduate; 5. gender,
residency in Canada,
primary language,
education, self-efficacy;
6. gender, residency in
Canada, primary
language, education

1. In the multiple regression model where mathematical self-efficacy
was measured by the MSES and numeracy was measured by the
French Kit Addition Task in the immigrants from China and Kenya to
Canada: (a) self-efficacy (β (standard error (SE)) = 0.67 (0.25), p =
0.008), (b) primary language (β (SE) = 2.85 (0.90), p = 0.002), (c)
residency in Canada (β (SE) = 2.83 (1.11), p = 0.010); 2. In the model
where mathematical self-efficacy was measured by the SNS and
numeracy was measured by the French Kit Addition Task: (d) selfefficacy (β (SE) = 1.34 (0.50), p = 0.008), (e) primary language (β
(SE) = 2.40 (0.95), p = 0.013), (f) residency in Canada (β (SE) = 2.73
(1.11), p = 0.014); 3. In the model where mathematical self-efficacy
was measured by the MSES and numeracy was measured by the
French Kit addition, subtraction-correction task: (g) self-efficacy (β
(SE) = 1.07 (0.44), p = 0.015), (h) primary language (β (SE) =
10.76(1.57), p < 0.001), (i) education-University (β (SE) = 9.20 (3.02),
p = 0.003); 4. In the model where mathematical self-efficacy was
measured by the SNS and numeracy was measured by the French Kit
addition, subtraction-correction task: (j) self-efficacy (β (SE) = 3.16
(0.84), p < 0.001), (k) primary language (β (SE) = 9.31 (1.60), p <
0.001), (l) education-University (β (SE) = 7.71 (2.99), p = 0.011); 5. In
the model where mathematical self-efficacy was measured by the
MSES and health numeracy was measured by the S-TOFHLA
numeracy component: (m) format (numbers vs. numbers with
explanation) (β (SE) = 3.48 (1.50), p = 0.022); 6. In the model where
mathematical self-efficacy was measured by the SNS and health
numeracy was measured by the S-TOFHLA numeracy component: (n)
self-efficacy (β (SE) = 1.08 (0.51), p = 0.038), (o) format (β (SE) =
3.63 (1.48), p = 0.015). Covariates included gender, residency in
Canada, primary language, Education: >High School and <University,
Education: University, Education: Graduate, and format.
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Included
Studies

Gatobu et
al., 2016

Gele et al.,
2016

Jacobson et
al., 2016

Antecedents Statistically
Significant
a) Predictor of numeracy measured
by the French kit: language
difference (Mandarin and Kikuyu)
b) Predictor of health literacy
measured by the S-TOFHLA's
reading comprehension
component: language difference
(Mandarin and Kikuyu)

(a) employment; (b) acculturation

(a) English proficiency for the
TOFHLA total health literacy score
and numeracy and reading
comprehension subscores; (b) age
for the TOFHLA numeracy
subscores

Antecedents Not
Significant

Narrative Summary (or Quotes)

Mandarin and Kikuyu
speakers showed similar
performance in the STOFHLA's numeracy
component and the NVS.

Analyses showed that a) Mandarin speakers outperformed Kikuyu
speakers in the addition task (observation-oriented analyses: percent of
correct classification (PCC) = 68.91%, c = 0.24) and the addition–
subtraction task of the French Kit (observation-oriented analyses: PCC
= 87.39%, c = 0.001); b) the superiority of the Kikuyu speakers in STOFHLA's reading comprehension component than the mandarin
speakers (observation-oriented analyses: PCC = 73.11%, c = 0.001;
Mann-Whitney test: U = 2640, p < 3.488e-06).

Age; education; years in
Norway

Multivariate logistic regression analysis showed that unemployment
(adjusted OR = 3.66, 95% CI (1.08, 12.3), p < 0.05) and poor
acculturation (adjusted OR = 8.17, 95% CI (1.21, 54.8), p < 0.05)
were independent predictors for a limited health literacy among
Somali women in Norway. Adjusted covariates included age,
education, and years in Norway.

Associations between
age and the TOFHLA
total health literacy score
and reading
comprehension
subscores

Multiple linear regression analysis showed that English proficiency is
the strongest predictor of TOFHLA scores among Hispanic
immigrants to the US, including numeracy and reading comprehension
scores. The relationship between English proficiency and the three
continuous outcomes, total TOFHLA (changes in the total score for a
1 standard deviation increase in the predictor = 9.49, 95% CI (7.24,
11.73)), weighted numeracy (changes in the numeracy score for a 1
standard deviation increase in the predictor = 3.42, 95% CI (1.83,
5.01)), and reading comprehension (changes in the reading
comprehension score for a 1 standard deviation increase in the
predictor = 6.04, 95% CI (4.93, 7.15)), remained statistically
significant (p < 0.001). This study also found that younger participants
obtained higher numeracy scores, after adjusting for English
proficiency (changes in the numeracy score for a 1 standard deviation
increase in the predictor = -1.86, 95% CI (-3.46, -0.26), p = 0.023).
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Included
Studies

Antecedents Statistically
Significant

Khuu et al.,
2018

(a) the number of years participants
have lived in the US; (b) social or
religious group attendance; (c)
health status; (d) whether they had
difficulties with activities of daily
living

H. Y. Lee et
al., 2012

H. Y. Lee et
al., 2014

(a) education; (b) language
proficiency; (c) health insurance;
(d) gender (women); (e) marital
status (married)

(a) age; (b) educational attainment;
(c) having a primary care physician

Antecedents Not
Significant

Age; marital status;
income; usual place of
care

Narrative Summary (or Quotes)
Hierarchical regression analysis showed that among Hmong
immigrants to the US, health literacy levels were found to differ
significantly in the number of years participants have lived in the U.S.
(Β = 0.05, β = 0.22, p < 0.05), their social or religious group
attendance (Β = 0.58, β = 0.18, p < 0.05), health status (Β = 0.80, β =
0.26, p < 0.001), and whether they had difficulties with activities of
daily living (Β = -0.80, β = 0.16, p < 0.05). Adjusted covariates
included age, marital status, income, usual place of care.

Age

Structural equation modeling showed that in Korean American
immigrants, education (total effect = 0.20, p < 0.001) and language
proficiency (total effect = 0.17, p < 0.001) were estimated to be the
most influential predictors of health literacy. Health insurance (total
effect = 0.13, p < 0.01), gender (total effect = 0.13, p < 0.01), and
being married (total effect = -0.03, p < 0.05) variables were also found
to have modest but significant effects on health literacy. Adjusted
covariates included age, education, language proficiency, health
insurance, gender (women), marital status (married).

Sex; marital status; years
in the US; English
proficiency; monthly
income; subjective
economic status;
healthcare insurance;
healthcare motivation;
family support; exercise
frequency; subjective
self-rated health status;
number of chronic
diseases; family cancer
history; smoking
frequency

Multiple regression analysis showed that among Korean American
immigrants, age (beta = –0.23, p < 0.05), educational attainment (beta
= 0.17, p < 0.05), and having a primary care physician (beta = 0.17, p
< 0.05) were significant predictors of cancer literacy after controlling
other factors including sex, marital status, years in the US, English
proficiency; monthly income, subjective economic status, healthcare
insurance, healthcare motivation, family support, exercise frequency,
subjective self-rated health status, number of chronic diseases, family
cancer history, smoking frequency.
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Included
Studies

H. Y. Lee et
al., 2015a

Mantwill et
al., 2017

Antecedents Statistically
Significant

(a) gender (female); (b) cultural
modesty; (c) educational
attainment; (d) English
proficiency; (e) having a primary
care physician

(a) length of stay; (b) age at the
time of immigration

Antecedents Not
Significant

Narrative Summary (or Quotes)

Age; marital status,
health status; number of
chronic diseases

Multiple regression analysis showed that among Korean American
immigrants, participants’ gender (beta = 0.14, p < 0.05), cultural
modesty (beta = 0.13, p < 0.05), educational attainment (beta = 0.13, p
< 0.05), English proficiency (beta = 0.18, p < 0.01), and having a
primary care physician (beta = 0.19, p < 0.01) were found to be
significant predictors in determining their health literacy level.
Adjusted covariates included gender, age, marital status, and cultural
modesty, education attainment, English proficiency, primary care
physician, health status, number of chronic diseases.

Language dependent
health literacy was not
significantly associated
with length of stay in
Serbian-speakers.
Language independent
health literacy was not
significantly associated
with age at immigration
across all three groups.

Unadjusted regression analysis showed that health literacy as
measured by the Chew items (a language-dependent measure, LDM)
increased with length of stay (except for Serbian-speakers) and
decreased with age at the time of immigration, supporting that the
longer an immigrant has been staying in Switzerland, the higher
her/his functional health literacy will be as measured by the LDM,
while no such association will appear in the S-TOFHLA (a languageindependent measures, LIM) and the younger an immigrant was at the
time of arrival in Switzerland, the higher her/his functional health
literacy will be as measured by the LDM, while no such association
will appear in the LIM. [Length of stay with LIM (the S-TOFHLA): in
Albanian-speakers, β = -0.439, 95% CI (-0.707, -0.159), p ≤ 0.01, in
Portuguese-speakers β = -0.263, 95% CI (-0.428, -0.102), p ≤ 0.01, in
Serbian-speakers β = -0.598, 95% CI (-0.763, -0.435), p ≤ 0.01;
Length of stay with LDM (the Chew items): in Albanian-speakers, β =
0.055, 95% CI (0.015, 0.097), p ≤ 0.01, in Portuguese-speakers β =
0.071, 95% CI (0.041, 0.099), p ≤ 0.001; Age at immigration with
LDM (the Chew items): in Albanian-speakers, β = -0.153, 95% CI (0.182, -0.125), p ≤ 0.001, in Portuguese-speakers β = -0.110, 95% CI
(-0.142, -0.078), p ≤ 0.001, in Serbian-speakers β = -0.105, 95% CI (0.135, -0.070), p ≤ 0.001]
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Included
Studies

Antecedents Statistically
Significant

Antecedents Not
Significant

Narrative Summary (or Quotes)

Ng et al.,
2014

(a) literacy practices at work; (b)
own education; (c) maternal
education; (d) participation in adult
education; (e) household income;
(f) literacy practice at home

Immigration subgroups
(established, recent,
recent European and
American vs. established
European and
American), age, sex,
similar home and survey
languages, employment
status, Census
Metropolitan Area

Multiple logistic regression showed that the literacy practices at home
(OR = 5.05, 95% CI (1.88, 13.58)), literacy practice at work (OR =
2.29, 95% CI (1.42, 3.68)), as well as their own (OR = 2.76, 95% CI
(1.59, 4.80)) and maternal education (OR = 2.48, 95% CI (1.71,
3.59)), participation in adult education (OR = 1.57, 95% CI (1.11,
1.22)) and household income (OR = 1.82, 95% CI (1.18, 2.81)) had
substantial and significant effects on the odds of having adequate
health literacy in immigrants to Canada. Covariates included sociodemographic factors (such as age, sex, immigrant subgroups, literacy
and educational factors including literacy practices at home, literacy
practice at work, own and maternal education, participation in adult
education), socioeconomic factors including Employment status,
Census Metropolitan Area, Household income.

Thomson et
al., 2011

Predictors of health literacy
(measured by S-TOFHLA
representing comprehension of
general health information): (a)
age, (b) acculturation, (c) mediaInternet use, (d) media-television
use (hours of Internet and
television use in English);
Predictors of health literacy
(measured by REALM
representing comprehension of
general health information): (e)
acculturation, (f) media-television
use; Predictors of health literacy
(measured by a modified Cloze
procedure representing
comprehension of colon cancer
information): (g) acculturation, (h)
years of Spanish education

Health literacy
(measured by STOFHLA): years of
Spanish education,
employment, duration of
residency; Health
literacy (measured by
REALM): age, years of
Spanish education,
employment, duration of
residency, mediaInternet use; Health
literacy (measured by a
modified Cloze
procedure): age,
employment, duration of
residency, media-internet
use.

Multiple regression showed that among immigrant women to Canada,
age (β = -0.34, 95% CI (-0.57, -0.11), p = 0.00), acculturation (β =
5.10, 95% CI (2.38, 7.81), p = 0.00), Internet (β = 1.32, 95% CI (0.23,
2.41), p = 0.02) and television (β = -1.25, 95% CI (-2.01, -0.49), p =
0.00) use predicted health literacy via S-TOFHLA. Acculturation (β =
2.93, 95% CI (0.21, 5.65), p = 0.04) and television use (β = -0.67, 95%
CI (-1.25, -0.01), p = 0.04) predicted health literacy via REALM.
Acculturation (β = 2.04, 95% CI (0.64, 3.44), p = 0.01) and years of
Spanish education (β = 0.36, 95% CI (0.09, 0.63), p = 0.01) predicted
health literacy via the Cloze test. Covariates included age,
acculturation, years of Spanish education, employment, duration of
residency, media-internet use, and media-television use.
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Included
Studies

Antecedents Statistically
Significant

Antecedents Not
Significant

Narrative Summary (or Quotes)

Predictors of health literacy
measured by S-TOFHLA: (a)
acculturation, (b) age, (c) selfreported proficiency reading
English, (d) education; Predictors
of health literacy measured by the
colon cancer Cloze test (English
and Chinese versions): (e)
acculturation for the English
version of the test, (f) education for
the Chinese version of the test

Age, education, and
English proficiency were
not significantly
associated with health
literacy measured by the
colon cancer Cloze test
(English version). Age,
acculturation, and
English proficiency were
not significantly
associated with health
literacy measured by the
colon cancer Cloze test
(Chinese version).

The regression analysis showed that health literacy, as measured by STOFHLA, was significantly predicted by acculturation (β = 0.438,
95% CI (5.219, 11.974), p = 0.0001), age (β = -0.215, 95% CI (-0.445,
-0.109), p = 0.001), self-reported proficiency reading English (β =
0.250, 95% CI (1.744, 9.457), p = 0.005), and education (β = 0.202,
95% CI (1.599, 7.497), p = 0.003); these factors accounted for 56.6%
of the variation in scores among Chinese immigrant women to
Canada. Health literacy, reflected by scores on the colon cancer Cloze
test, was significantly predicted by acculturation (β = 0.514, 95% CI
(7.787, 27.903), p = 0.001) for the English version of the test and by
education (β = 0.337, 95% CI (3.590, 19.703), p = 0.005) for the
Chinese version of the test.

Wangdahl
et al., 2014

Predictors of functional health
literacy (a) low education (b) being
born in Somalia; Predictors of
comprehensive health literacy (c)
having inadequate functional
health literacy

Predictors of functional
health literacy: sex, age,
years of resident permit,
long term sickness,
country of origin except
Somalia. Predictors of
comprehensive health
literacy: sex, age,
education, years of
resident permit, long
term sickness, country of
origin

Multivariate analysis showed that among refugees in Sweden, low
education (OR = 2.25, 95% CI (1.20, 4.20), p < 0.05) and being born
in Somalia (OR = 2.89, 95% CI (1.28, 6.53), p < 0.05) were factors
associated with an increased risk of having inadequate functional
health literacy. Having inadequate functional health literacy was
associated with an increased risk of having inadequate comprehensive
health literacy (OR = 3.97, 95% CI (1.23, 12.89), p < 0.05). Covariates
included sex, age, education, years of resident permit, long term
sickness, country functional health literacy.

Wister et
al., 2010

None

Years of immigration

Todd et al.,
2011b

203

The association between years of immigration to Canada and health
literacy were not found to be statistically significant in the fully
adjusted logistic regression model.

Included
Studies

Antecedents Statistically
Significant

Antecedents Not
Significant

Narrative Summary (or Quotes)

Qualitative Studies

Carroll et
al., 2007

Community-based health education
programs

(a) high regard for authority; (b) a
desire to avoid being burdensome
to others; (c) a desire to be together
or follow a collective approach;
Leung et al., (d) insurance; (e) transportation
2014
issues; (f) limited information in
Chinese-speaking communities; (g)
namely unawareness of self-care
responsibility; (h) age related
limitations

McMichael
et al., 2009

Experiences prior to arrival at
destination country

Not applicable

Theme "Need for Somali health care workers and health education
programs" – A promising and potentially effective venue for
improving health literacy raised by Somali refugee women in the US
was to develop community-based health education programs for
African women.

Not applicable

Eight key themes were found to potentially affect different
components of health literacy among Chinese immigrants to the US
with diabetes: cultural factors (three themes), structural barriers (three
themes), and personal barriers (two themes). Three cultural factors,
namely high regard for authority, a desire to avoid being burdensome
to others, and a desire to be together or follow a collective approach,
were identified. Beliefs or perceptions among participants seemed
consistent across interviews and were grounded in Chinese culture.
Structural barriers, such as insurance, transportation issues and limited
information in Chinese-speaking communities, were identified.

Not applicable

Theme "Sources of Information Prior to Arrival" – Common
experiences prior to arrival to Australia as a refugee included
disrupted schooling, long periods of time living in refugee camps,
limited or no access to primary health care, experiences or threats of
sexual violence and fragmented family life, all of which impacted on
sexual health literacy.
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Included
Studies

Antecedents Statistically
Significant

(a) involving the person’s support
Murry et al.,
network; (b) providing instruction
2018
not only in written format

Taiwo,
2013

(a) religio-cultural beliefs and
assumptions on health; (b)
challenges with language and
communication issues, (c)
affordability concerns to healthcare
literacy and access care

Antecedents Not
Significant

Narrative Summary (or Quotes)

Not applicable

Theme "involve the person’s support network" and "less reliance on
written instruction" were two solutions proposed by former refugees to
build individual functional health literacy for medication management.

Not applicable

Theme "Barriers to health literacy" – Consistencies in experiences and
expectations were the Nigerian immigrant's religio-cultural beliefs and
assumptions on health, their challenges with language and
communication issues in a high-tech environment like in U.S., and the
affordability concerns to healthcare literacy and access care.
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Appendix V. Summary of key findings regarding consequences of health literacy or numeracy from the included studies
Included
Studies

Consequences Statistically
Significant

Consequences Not
Significant

Narrative Summary (or Quotes)

Quantitative Studies

Bekker et al.,
2004

Borges et al.,
2017

Calvasina et al.,
2016

Subscales of Medical
Outcomes Study-Short Form
36 (MOS-SF36): (a) physical
functioning; (b) general health
perception

Relapse rate in children with
nephrotic syndrome

(a) not visiting a dentist in the
preceding year; (b) not having
a dentist as the primary source
of dental information; (c) not
participating in shared dental
treatment decision making

Role limitation due to
physical problem; pain;
vitality; social functioning;
role limitation due to
emotional problem; mental
health

Analysis of variance (ANOVA) showed that within firstgeneration Berber women to the Netherlands, illiterates,
compared with literates, scored significantly lower on the MOSSF36 Physical functioning (F (1, 50) = 5.79, p < 0.05) and
General health perception (F (1, 50) = 7.06, p < 0.05). Adjusted
covariates included number of children, age, and own and
partner's employment status.

None

The scatterplot showed an inverse correlation of the S-TOFHLA
overall health literacy score with relapse rate by immigration
status. The line of best fit was steeper among those born outside
of Canada than those born in Canada. Numeracy subscore was
not associated with outcomes in the total population including
both immigrants and non-immigrants.

None

Among Brazilian immigrants to Canada, inadequate/marginal
oral health literacy was associated with not visiting a dentist in
the preceding year (OR = 3.61; p = 0.04), not having a dentist as
the primary source of dental information (OR = 5.55; p < 0.01),
and not participating in shared dental treatment decision making
(OR = 1.06; p = 0.05) in multivariate logistic regressions
controlling for covariates including age, time living in Canada,
self-rated oral health, oral health knowledge, oral health-related
quality of life, medical health literacy, oral health self-efficacy,
access to dental care.
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Included
Studies

Calvo, 2016

S. E. Choi et al.,
2013

Y. J. Choi et al.,
2016

Consequences Statistically
Significant

Reporting high Quality of
Care (QoC)

(a) waist to hip ratio; (b)
blood glucose level

Levels of mental health

Consequences Not
Significant

Narrative Summary (or Quotes)

None

Multivariate logistic regression showed that among Latino
immigrants to the US, health literacy (assessed by the Chew
items) was significantly associated with QoC even after
controlling for immigrants’ education and income, English
proficiency, health insurance coverage, and regular place of care.
To be specific, the associations between reporting high QoC and
the Chew item1 (read hospital materials), item2 (filling out
medical forms alone), and item3 (understanding written medical
information) were [OR 1.23, 95% CI (0.99, 1.53), p < 0.05], [OR
1.56, 95% CI (1.25, 1.94), p < 0.001], and [OR 1.39, 95% CI
(1.11, 1.73), p < 0.01], respectively.

BMI; systolic blood
pressure; diastolic blood
pressure

Bivariate correlation analysis showed that higher dietary health
literacy was associated with lower waist to hip ratio (r = -0.19, p
< 0.05). Higher dietary health literacy was associated with lower
blood glucose level only among the Korean immigrants to the US
who were above the mean score on the acculturation scale (r = 0.39, p < 0.001), suggesting that diet health literacy may have
different implications for highly acculturated individuals than for
less acculturated individuals.

Bivariate correlation analysis showed that among immigrant
women to South Korea, as levels of mental health literacy
increased, levels of mental health (Pearson r = -0.262, p < 0.005)
increased.

None
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Included
Studies

Consequences Statistically
Significant

Coffman et al.,
2007

Health care service use

Coffman et al.,
2010

Depression score of the 20item Spanish Language
Center for Epidemiologic
Studies Depression Scale

Coffman et al.,
2012

Health care use

Consequences Not
Significant

Narrative Summary (or Quotes)

None

Multiple regression analysis showed that among Latino
immigrants to the US, health care service use was significantly
associated with health literacy. Although health literacy alone
was not a predictor, the interaction between income and health
literacy was a significant predictor of health care resources (β = 0.004, F [1, 83] = 6.11, p = .015). Participants with lower health
literacy used more health care resources as incomes increased.
Adjusted covariates included age, illness, income, education,
health literacy, health status, age*education, illness*education,
income*education.

None

Regression analysis showed that lower health literacy levels (β =
-0.2; p = 0.048) predicted higher depression scores among Latino
immigrants to the US, after controlling demands of immigration.

None

Multiple regression analysis showed that health literacy was
significantly associated with health care use (Β = 0.02, β = 0.18;
p = 0.03) among Latino immigrants to the US. Adjusted
covariates included glucose level, diabetes knowledge.
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Included
Studies

Geltman et al.,
2013

Geltman et al.,
2014

HernandezMekonnen et al.,
2016

Consequences Statistically
Significant

(a) decayed, missing, and
filled teeth; (b) risk of
periodontal disease

None

Child risk for developmental
delay

Consequences Not
Significant

Narrative Summary (or Quotes)

Untreated decay

In the adjusted multivariate analysis, among Somali refugees
living in the US for 0 to 4 years, decayed, missing, and filled
teeth count (lifetime history of dental decay) was 1.3 times as
high among participants with high as those with low S-TOFHLA
scores (for the newer immigrants with low literacy, adjusted rate
ratio (RR) = 0.78; p = 0.02). By contrast, among participants
living in the US for 5 to 10 years, those with low S-TOFHLA
scores had 1.4 times the lifetime history of dental decay of those
with higher scores (adjusted RR = 1.37; p = 0.01). Adjusted
covariates included acculturation, age, sex, ethnicity, education,
income, dental insurance, dental exam in past, treatment in past,
brush teeth, use stick brush, Posttraumatic Stress Disorder
Checklist–Civilian Version, Medical Outcomes Study ShortForm 12-item survey. In adjusted analyses, participants with low
S-TOFHLA scores had 0.22 the odds of periodontal disease as
those with higher S-TOFHLA scores (adjusted OR = 0.22, p =
0.047). Adjusted covariates included acculturation, sex,
education, years in US, brush teeth, Oral Health Quality of Life
Measure.

Preventive dental care

Controlling for acculturation in multivariate analysis, English
functional health literacy was not associated with preventive
dental care in Somali refugees to the US.

Use of early intervention
services

Regression analysis showed that Mexican immigrant women to
the US with low maternal health literacy (scoring<4 on the
PHLAT) had an increased odd of having a child at risk for
developmental delay even after adjusting for a mother’s total
number of children (adjusted OR = 4.4; 95 % CI (1.3, 15.4), p
value not reported).
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Included
Studies

Consequences Statistically
Significant

Idehen et al.,
2017

Likelihood of Pap test
participation (among
Russians)

Igarashi et al.,
2013

(a) Quality of Care for
Pregnancy, Delivery and
Postpartum Questionnaire
scores, including Respect
(feeling respected),
Understanding (feeling being
understood by health care
providers) and Cold (feeling
distant and unhelpful attitude)
subscores; (b) care
satisfaction

Consequences Not
Significant

Among Somalis or Kurds,
literacy in Finnish/Swedish
was not associated with
likelihood of screening
participation.

Narrative Summary (or Quotes)
Multiple logistic regression analysis showed that among Russians
to Finland, one of the significant factors associated with higher
likelihood of screening participation was literacy in
Finnish/Swedish (OR = 3.80, 95% CI (1.60, 9.01), p = 0.002).
Adjusted covariates included socio-demographic (age, high
school in any country, married/common law partnership, number
of family members, employment status, living outside of the
metropolitan area of Finland), immigration category (age of
migration, living in Finland for 10 years and longer, Has
experienced any discrimination), health care services category (at
least one general health check-up (previous five years), at least
one gynecological check-up (previous five years), distrust in
public healthcare services), health category (very good or good
self-rated health status, has ever given birth, has experienced
problems due to female genital mutilation).

Regression showed that among immigrant women to Japan, there
were statistically significant correlations (all p < 0.01) between
literacy level and all Quality of Care for Pregnancy, Delivery and
Postpartum Questionnaire subscores or between literacy and care
satisfaction. [During pregnancy: Respect subscores r = -0.397,
Understanding subscores r = -0.349, Cold subscores r = 0.459,
Care satisfaction r = -0.087; During Delivery: Respect subscores
r = -0.194, Understanding subscores r = -0.477, Cold subscores r
= 0.220, Care satisfaction r = -0.105; During Postpartum: Respect
subscores r = -0.353, Understanding subscores r = -0.425, Cold
subscores r = 0.209, Care satisfaction r = -0.107]

None
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Included
Studies

Kankou et al.,
2017

Kim et al., 2013

Kim et al., 2018

Consequences Statistically
Significant

HIV disclosure to a steady
partner

None

Pap test use (indirect
association via mediators
including (a) decisional
balance and (b) self-efficacy)

Consequences Not
Significant

Narrative Summary (or Quotes)

HIV disclosure to relatives
and to others

Multivariable logistic regression analysis showed that among
immigrants from sub-Saharan countries to France, a higher
literacy level (adjusted OR = 5.7; 95 % CI (2.0, 16.1), p not
reported) was associated with HIV disclosure to one’s steady
partner. Adjusted covariates included gender, age at the time of
the study (<41 vs. >41 years), follow-up duration since HIV
diagnosis (<5 vs. >5 years), follow-up duration since ART
initiation (<5 vs. >5 years), AIDS status, CD4 cell count (<350
vs. >350/mm3), educational level (<secondary school
vs. >secondary school), housing in France (owner or renter vs.
living with others/unstable housing), employment (formal or
informal sector vs. unemployed), marital status (married/living in
a couple vs. single, divorced /separate /widower), region of HIV
care (Paris area vs. outside Paris area), region of birth (West
Africa vs. Central Africa/other).

Depression

Hierarchical multiple regression analysis showed that among
immigrant women to Korea, the association between language
literacy and depression was not statistically significant.

Pap test use (direct
association and indirect
association via knowledge)

Structural equation modeling tested an indirect relationship
between health literacy and Pap test use through the selected
mediators. The model resulted in similar goodness-of-fit indices
with the data: CFI = 0.934, RMSEA = 0.055, 90%CI (0.045,
0.065), TLI = 0.909, and χ2/df = 158/59. Among Korean
American women, the indirect effect of health literacy on Pap test
use was small, but significant, with a standardized path
coefficient of 0.125 (p < 0.001). Decisional balance was the
strongest mediator between HL and Pap test use, followed by
self-efficacy (standardized path coefficients: 0.043 (p = 0.01) and
0.037 (p = 0.02), respectively).
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Included
Studies

Ko, 2014

Koch-Weser et
al., 2006

H. Y. Lee et al.,
2015b

Consequences Statistically
Significant

Having a sigmoidoscopy

None

(a) self-reported health status;
(b) depression symptoms

Consequences Not
Significant

Narrative Summary (or Quotes)

Having a colonoscopy;
having a fecal occult blood
test

Bivariate correlation analysis showed that having a
sigmoidoscopy was significantly associated colorectal cancer
literacy (r = 0.14, p = 0.026) in Korean American immigrants.

Self-rated health

After taking age, sex, and disability into account in the
multivariate analysis, none of the language and literacy variables
were independent predictors of self-reported health in refugees
from Southeast Asia to the US.

Multiple regression analysis showed that health literacy was
significantly associated with health status among non-Latino
white and aggregated Asian immigrant groups in the US (β =
0.034, p < 0.01). However, when the latter group was
disaggregated into five ethnic groups, only the Chinese (β =
Health literacy was not
0.030, p < 0.05) and Korean (β = 0.057, p < 0.05) groups showed
associated with self-reported health literacy as a significant predictor of self-rated health status.
health status in Filipino,
Health literacy was significantly associated with depression
South Asian, and Vietnamese symptoms among non-Latino white and aggregated Asian
subgroups. Health literacy
immigrant groups (β = -0.054, p < 0.01). However, when the
was not associated with
latter group was disaggregated, only the Korean (β = 0.082, p <
depression symptoms in
0.05) and South Asian (β = 0.114, p < 0.05) groups showed
Chinese, Filipino, and
health literacy as a significant factor for depression symptoms.
Vietnamese.
Covariates included sociodemographic factors (age, gender,
education, marital status, poverty level rural); health access and
health status factors (insurance, disability, frequency of doctor
visits, number of diseases, self-rated health status, depression
symptoms); immigration factors (limited English proficiency),
years in US.

212

Included
Studies

Consequences Statistically
Significant

H. Y. Lee et al.,
2015c

None

Mantwill et al.,
2017

General health status with
language-dependent health
literacy

Consequences Not
Significant

Narrative Summary (or Quotes)

Cancer screening

Hierarchical Binary Logistic Regression showed that cancer
literacy was not significantly associated with cancer-screening
among Hmong immigrants to the US.

Language-independent
health literacy was not
significantly associated with
health status across all three
groups of immigrants.

Multiple linear regression showed that the S-TOFHLA (LIM)
was not significantly associated with health status. Instead, the
Chew items (LDM) score was significantly associated with
health status in all three language groups in Switzerland. [in
Albanian-speakers, β = 1.767, 95% CI (1.039, 2.476), p ≤ 0.01; in
Portuguese-speakers, β = 1.137, 95% CI (0.501, 1.796), p ≤ 0.01;
in Serbian-speakers, β = 1.980, 95% CI (1.136, 2.774), p ≤ 0.01]
Covariates included age, gender, education, presence of chronic
condition, where participants had spent most of their school years
between the age of 6 and 16, length of stay in Switzerland, age
when arriving in Switzerland, language dependent health literacy
by the Chew items, language-independent health literacy
including numeracy by S-TOFHLA.

Njeru et al.,
2016

None

Diabetes outcomes

Two-sample t-test showed that there was no association between
diabetes literacy scores and diabetes outcome measures among
Somali migrants in the US.

Omariba et al.,
2011

None

Self-rated health

Multivariate logistic regression analysis showed that high health
literacy was not significantly associated with good self-rated
health in first-generation immigrants to Canada.
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Included
Studies

Omariba et al.,
2015

Prins et al., 2015

P. C. Smith et
al., 2012

Thabit et al.,
2009

Consequences Statistically
Significant

Consequences Not
Significant

Narrative Summary (or Quotes)

None

Disability

Multivariate logistic regression analysis showed that all the
literacy- and education-related factors including health literacy
were not significantly associated with disability in firstgeneration immigrants to Canada.

None

(a) literacy and self-rated
health; (b) numeracy and
self-rated health

Among Asians, Hispanics and other immigrants to the US, after
controlling human capital characteristics (e.g., educational
attainment, employment status, income, English proficiency),
logistic regression analysis showed that neither literacy nor
numeracy was statistically related to self-rated health.

Filling prescriptions as
instructed

ANOVA showed that Spanish-speaking immigrants to the US
with inadequate functional health literacy attended follow-up
appointments less frequently than patients with marginal or
adequate functional health literacy (36% vs 40% vs 59%, p <
0.001). Further, patients with low functional health literacy also
reported less understanding of emergency department instructions
than those with higher functional health literacy (60% vs 82% vs
95% understood instructions, p < 0.001).

(a) follow up with
a physician as
instructed (frequency); (b)
understanding discharge
instructions

Glycemic control

Correlation analysis showed that among immigrants to Ireland,
health literacy was found to be inversely correlated with
glycemic control, as measured by HbA1c (r = 0.35, p = 0.018).

None
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Included
Studies

Todd et al.,
2011a

Tsoh et al., 2016

Consequences Statistically
Significant

Colon cancer screening

Self-rated health

Consequences Not
Significant

Breast cancer screening

Narrative Summary (or Quotes)

Health literacy scores, as determined by S-TOFHLA, were
significantly higher in Chinese immigrants to Canada who had
ever screened (mean=19.18) than those who had never screened
(mean = 13.7; p = 0.038), or in immigrants who were current
colon cancer screeners (completed a fecal occult blood test in the
past 2 years or a colonoscopy or sigmoidoscopy in past 5 years)
(mean=19.45) than non-current screeners (mean = 14.91; p =
0.042).

Multivariable logistic regression analysis showed that among
Chinese American immigrants, low written health literacy,
compared to adequate health literacy, was significantly associated
with poor self-rated health (adjusted OR = 1.64, 95% CI (1.003–
2.68), p = 0.04). Covariates included health communication
barriers including Spoken English proficiency, Ever needed
medical interpreter, Written health literacy; Socio-demographics
and acculturation factors including male, age ≥ 65, married/living
with partner, education below high school, Employment status,
Born in Mainland China, Years living in U.S.; enabling factors
including Had health insurance, Annual household income
>$20,000; perceived health needs including Heart disease or
stroke, Diabetes, Hypertension, Hyperlipidemia.

None

215

Included
Studies

Wangdahl et al.,
2015

Wangdahl et al.,
2018

Consequences Statistically
Significant

Consequences of low
comprehensive health literacy:
(a) having experienced poor
quality of communication, (b)
having received little health
care information, (c) not
having received any new
knowledge, (d) not having
received any help

(a) having reported poor
health status; (b) impaired
psychological well-being; (c)
having refrained from seeking
healthcare

Consequences Not
Significant

Functional healthy literacy
was not associated with
experiences of health
examination for asylum
seekers.

Narrative Summary (or Quotes)

Multivariate logistic regression analysis showed that among
refugees in Sweden, having inadequate as compared to sufficient
comprehensive health literacy was associated with the experience
of a poorer quality of communication (adjusted OR = 9.64, 95%
CI (3.25, 28.58), p < 0.001) and the experience of receiving little
health care information (adjusted OR = 6.54, 95% CI (2.45,
17.47), p < 0.001). Having inadequate as compared to sufficient
comprehensive health literacy was associated with the experience
of not having received any new knowledge (adjusted OR = 7.94,
95% CI (3.00, 21.06), p < 0.001) or not having received any help
(adjusted OR = 8.07, 95% CI (2.50, 26.07), p < 0.001). Adjusted
covariates included sex, age, education, country of origin, support
by interpreter, functional health literacy, comprehensive health
literacy.

Multivariate logistic regression analysis showed that among
refugees in Sweden, having inadequate as compared to sufficient
comprehensive health literacy was associated with having
reported poor health (adjusted OR = 2.93, 95% CI (1.58, 5.42), p
< 0.01), impaired psychological well-being (adjusted OR = 4.86,
95% CI (2.74, 8.66), p < 0.001), and having refrained from
seeking healthcare (adjusted OR = 2.12, 95% CI (1.20–3.73), p <
0.01). Adjusted covariates included sex, age, education, years
with a residence permit in Sweden, reason for residence permit,
and having participated in the health examination for asylum
seekers (HEA), long term illness.

None
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Included
Studies

Yunusa Vakkai,
2016

Consequences Statistically
Significant

General health status

Consequences Not
Significant

Narrative Summary (or Quotes)

Literacy and the interaction
of literacy and numeracy
were not predictors of
variance in general health
status. Numeracy and
literacy were not found to
have statistically significant
associations with health care
access and marketplace
utilization

Regression analysis showed that among immigrants to the US,
numeracy predicted 9.3% of the variance (Beta = 0.293, t =
5.881, p ≤ .001) of general health status. Covariates included age,
gender, literacy, numeracy and their interactions.

Qualitative Studies

Alzayer et al.,
2017

Asthma control

Accessing primary health care
Clark et al., 2014 and understanding GPs and
pharmacists

None

Health literacy might affect asthma control in Arabic-speaking
migrants in Australia. (Theme “health literacy”, including
subthemes: “language barriers” and “health and health system
awareness-asthma action plan”, and “no first-aid knowledge”)

None

Inadequate literacy may cause difficulties in accessing primary
health care and understanding GPs and pharmacists among
refuges in Australia. Theme “education and literacy” – Many of
the women from Groups 1, 2 and 3 had little or no education, or
were not literate in their own languages and had never lived in a
town or city before coming to Australia, therefore there were
multifactorial causes to the access and understanding barriers.
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Included
Studies

Cyril et al., 2017

Filippi et al.,
2014

Floyd et al.,
2017

Gele et al., 2017

Gregory, 2015

Consequences Statistically
Significant

Consequences Not
Significant

Narrative Summary (or Quotes)

Childhood obesity prevention

None

Culturally and linguistically diverse parents (migrants in
Australia) prioritized low levels of health and food literacy as the
fourth barrier to childhood obesity prevention. Theme “Health
information/health literacy”

Access to health care,
information, and treatment

None

Literacy was perceived as the main obstacle to health care,
information, and treatment. Theme “barrier to access”

None

Theme “isolation” – Language barriers, literacy challenges, and
adaptation to their new environment left most of the refugee
women in Canada feeling isolated while accessing healthcare in
Canada. This isolation was experienced in a number of ways:
rejection, fear, and shame.

None

Theme “Sociocultural barriers: poor health literacy and economic
constraints” – Some of the immigrants to Norway were of the
view that they dealt with the economic problems of their families,
which took priority over their health problem. They mentioned
that they did not feel the need to seek any health care until they
felt sick.

None

Theme “personal factors: low health care literacy” – Latino
American immigrants' perceived barriers to communicating
gastrointestinal illness concerns included undocumentedness, fear
of deportation, personal healthcare beliefs and practices, lack of
insurance, low health care literacy, and limited income.

Accessing health care

Participation in cervical
cancer screening

Communicating
gastrointestinal illness
concerns
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Included
Studies

Consequences Statistically
Significant

Groenenberg et
al., 2015

Likelihood of participation in
the Dutch two-stage cardiometabolic health check (health
risk assessment and
prevention consultations)

Hurley et al.,
2013

Jafri, 2012

Jung et al., 2017

Community-based services
use

None

Colorectal cancer screening

Consequences Not
Significant

Narrative Summary (or Quotes)

None

Theme “Awareness factors: health literacy (apply to all groups)”
– Immigrants to the Netherlands with little or no education are
more ignorant concerning health and disease. Theme “Barriers
and ability factors: health illiteracy and language barrier (apply to
all groups)” – Difficulty of information provided and translation
barriers, leading to mistakes and misunderstandings.

None

Theme “Attitudes to formal services” – When asked about
barriers to service use, Greek immigrants to Australia in both
interviews and focus groups identified the barriers: language and
literacy, costs, transport and the type of services offered.

Participation in breast cancer
screening

Theme “Health Literacy and Patient-Physician Communication”
– The limited participation in breast screening behaviors does not
appear to be due to poor health literacy levels or a
nonunderstanding of written materials on breast cancer screening
offered by their health providers. This study showed that
Pakistani immigrants to the US did not fall into the path of
barriers to breast cancer screening caused by the issues of
modesty or low health literacy levels, but fell into the path of
other barriers posed by components of culture and health
communication.

Among Chinese and Korean immigrants to the US, cultural
barriers to colorectal screening included language (e.g. limited
English proficiency and low health literacy).

None
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Included
Studies

F. H. Lee et al.,
2014

Consequences Statistically
Significant

Receiving cervical screening

Consequences Not
Significant

Narrative Summary (or Quotes)

None

Lack of health literacy is one barrier to receiving cervical
screening in immigrants from Vietnam to Taiwan, China. Theme
“Lack of health literacy”, including unaware of policy and the
purposes of cervical screening; unaware of where the service is
provided; lack of the concept of preventive care; belief that a
cervical screening is not required.

Marshall et al.,
2010

Unmet healthcare needs

None

Theme “identifying an unmet need” – immigrants from China
and South Asia to Canada had unmet healthcare needs in relation
to barriers to accessing care, their lack of health system literacy,
and when the health system was less responsive than their
expectations.

Murry et al.,
2018

Medication management

None

Perceived barriers to managing medications included language
barriers, low health literacy, and culturally unresponsive
interactions with services.

Oliver, 2015

(a) limited engagement in
preventive health behaviors;
(b) challenges with postresettlement health care
system

None

Theme “Limited Health Literacy”, including subthemes: “limited
engagement in preventive health behaviors among Bhutanese
refugees in the US” and “challenges with post-resettlement health
care system”
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Included
Studies

Consequences Statistically
Significant

Renzaho et al.,
2017

Ability to get involved in
childhood obesity prevention

Schoenmakers et
al., 2017

Immigrant social network not
supporting immigrants to
recognize depression
symptoms

Shedlin et al.,
2004

Knowledge and understanding
of HIV/AIDS

Consequences Not
Significant

Narrative Summary (or Quotes)

None

Theme “Obesity literacy and childhood obesity prevention” –
Firstly, among immigrants to Australia, parents’ low premigratory obesity literacy was negatively impacting their ability
to get involved in obesity prevention programs. Additionally, due
to the low pre-migration obesity literacy, childhood obesity was
not an issue of concern in their home countries especially in
comparison to other urgent health conditions such as infectious
diseases. Secondly, parents did not recognize obesity as a disease
and consequently could not identify obesity as a major issue in
their community. Thirdly, parents did not believe that unhealthy
eating was linked to childhood obesity and viewed that children
required a lot of food for their growth and development and
unhealthy eating was part of this phase. Finally, parents stated
that the concept of obesity prevention was alien to them.

None

Theme “The social network does not recognize mental health
problems” – The social network could often not support elderly
migrants to the Netherlands to recognize symptoms of
depression, because they also missed the ‘mental health literacy’
to do so.

None

Theme “Knowledge of and experience with HIV/AIDS” – The
lack of education and low literacy levels of many Latino
immigrants to the US, especially from Mexico and Central
America, was acknowledged as an obstacle to knowledge and
understanding.
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Included
Studies

Consequences Statistically
Significant

Smaland Goth et
al., 2011

Understanding the health
system

Sriphanlop et al.,
2014

Attaining preventative
services and screenings for
hepatitis B

Thomson et al.,
2012

Needs and views in dietrelated cancer prevention.

Consequences Not
Significant

Narrative Summary (or Quotes)

None

Theme “Factors enhancing participation” – Some migrant leaders
in Norway mentioned that a generally low level of medical
literacy could also pose difficulties for understanding the system.

None

Theme “Language and health literacy” – Health literacy and
language were mentioned as barriers that hindered African
immigrants to the US from attaining preventative services and
screenings for hepatitis B.

None

Immigrants to Canada with functional health literacy and
interactive health literacy groups have different needs and views
in diet-related cancer prevention. Four themes were identified: 1.
“general information requests” – low functional health literacy
(FHL) (n = 23/43): low FHL focused on basic requests for
information. 2. “specific nutrition inquiries” – high FHL (n =
17/43): women with higher FHL expressed frustration adjusting
to Canadian food habits. 3. “actions for healthy eating” – low
interactive health literacy (IHL) (n = 8/43): low IHL described
they used nutrition information to benefit themselves and family
members. 4. “community communication issues” – high IHL (n =
3/43): they were interested in discussing recommendations for
educating community members regarding diet-related colon
cancer prevention.
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Included
Studies

Todd et al.,
2011c

Consequences Statistically
Significant

Consequences Not
Significant

Narrative Summary (or Quotes)

None

Sources of cancer
information; barriers to
cancer information seeking;
strategies used during cancer
information seeking

Health literacy did not distinguish the Chinese immigrant women
to Canada on any of the major themes, including “Sources of
cancer information”, “Barriers to cancer information seeking”,
“Strategies used during cancer information seeking.”

Watts et al.,
2014

Attitudes towards and use of
contraception

Woudstra et al.,
2016

Informed participation in
colorectal cancer screening

None

Attitudes towards and use of contraception among refugees in
Australia were influenced by parental sexual health literacy and
attitudes, gender roles and culturally informed attitudes around
motherhood.

None

The language barrier and low literacy formed serious barriers to
informed participation in colorectal cancer screening among
immigrants to the Netherlands.
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