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Abstract

Objectives—To review the evidence supporting the validity of health literacy (HL) measures for
ethnic minority populations.

Methods—PubMed, CINAHL, and PsycINFO databases were searched for HL measures
between 1965 and 2013.

Results—A total of 109HL measures were identified; 37 were non-English HL measures and 72
were English language measures. Of the 72 English language measures, 17 did not specify the
racial/ethnic characteristic of their sample. Of the remaining 55 measures, 10 (18%) did not
include blacks, 30 (55%) did not include Hispanics, and 35 (64%) did not include Asians in their
validation sample. When Hispanic and Asian Americans were included, they accounted for small
percentages in the overall sample. Between 2005-2013, a growing number of REALM and
TOFHLA translations were identified, and new HL measures for specific cultural/linguistic groups
within and outside the United States were developed.

Conclusions—While there are a growing number of new and translated HL measures for
minority populations, many existing HL measures have not been properly validated for minority
groups.
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Practice Implications—HL measures that have not been properly validated for a given
population should be piloted before wider use. In addition, improving HL instrument
development/validation methods are imperative to increase the validity of these measures for
minority populations.
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1. Introduction

Health literacy (HL) is most widely defined as “the degree to which individuals have the
capacity to obtain, process, and understand basic health information and services needed to
make appropriate health decisions” [1]. HL is necessary in almost all facets of healthcare,
and poses a challenge to millions of individuals worldwide [2,3]. However, limited HL is
endemic and especially problematic among older adults, ethnic minorities, and those who
are less educated [2,4-6].

Ethnic minorities in the United States (US) and people with low English proficiency are
particularly vulnerable. For example, in the US 62%, 48%, and 27% of adult immigrants
born in Latin America, Asia, and Africa, respectively, are unable to speak English well [7].
In addition, many have low educational attainment, with 56%, 21%, and 14% of immigrants
born in Latin America, Asia, and Africa, respectively, having less than a high school
education [7]. Furthermore, up to 46-59% of elderly immigrant populations, such as the
Hmong, Korean, Vietnamese, and Chinese Americans, are categorized as linguistically
isolated [8,9], and have reported high levels of stress as a result of their inability to
communicate with health-care providers [10,11]. Similar trends have been reported globally.
Notably, in Europe, where there are over 75 million immigrants, minorities also score low
on health literacy measures, have poor access to health information, and receive less
healthcare services [3].

The high prevalence of limited HL and the associated consequences have been extensively
documented [2,12]. Supporting the expansion of this literature, there has been a significant
proliferation of tools to measure HL. Several reviews of these measures have been published
[13-15]. However, existing reviews do not focus on validation issues affecting appropriate
use with ethnic minority populations, and have been more narrowly focused in various ways.
For example, Luk and Aslani [14] focused exclusively on written health information from
the “document and user perspective,” thereby precluding measures that focused on other
domains of HL. Mancuso et al. [13] did not limit their work to a specific domain of HL, but
only included measures from 1991 to 2006; the number and linguistic diversity of HL
measures has substantially increased in the intervening years. The absence of a critical
evaluation for the validity of HL tools for use among ethnic minorities is particularly
important given the potential introduction of measurement bias when researchers use
instruments that have not been well validated for a particular population. Specifically,
measures that have been developed using methods associated with Classical Test Theory
(CTT) result in reliability estimates that are highly dependent on the sample, and require
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extensive validation before use in other populations [16,17]. Whereas measures developed
using methods associated with Item Response Theory (IRT) or Rasch Modeling, have the
potential to produce items and scales that are metrically equivalent across different groups
[18,19]. To address this gap, we have systematically reviewed the validation data that have
been presented for racial and ethnic minority populations for all HL measures.

2. Methods

2.1. Search strategy

To identify HL measures, three electronic databases (PubMed, CINAHL, and PsycINFO)
were searched for studies published between January 1966 and September 2013. In PubMed,
MeSH terms and synonyms related to “health literacy” AND “measures” were searched,
Appendix A. The search strategies used in CINAHL and PsycINFO (Appendix B and C)
were built to reflect similar MeSH terms used in the PubMed search, but were more specific
to the respective databases. After eliminating duplicate studies, the titles and abstracts of the
remaining studies were reviewed independently by two authors (T. Nguyen and H. Park),
Fig. 1. A structured form was used to summarize study eligibility, record reasons for
rejection, and assess the characteristics of each HL instrument, including reliability, validity,
target population, number of items, and HL domain(s) measured (i.e., reading, writing,
numeracy, listening, speaking, and cultural/conceptual knowledge, with reading and writing
encompassing the domain of print literacy, and listening and speaking encompassing the
domain of oral literacy). Rather than summarizing the domain (s) measures as a specific HL
related skill, as characterized by Sorensen et al. [20], we simply documented the name of the
domain(s) measured as it was reported in the primary studies. A kappa coefficient (K) was
computed to assess the inter-rater reliability between the two reviewers (K = 0.89).
Disagreements were resolved by seeking feedback from the senior author (M. Kim). The
first author (T. Nguyen) performed a detailed assessment of the included studies and
identified additional studies via cross-referencing.

2.2. Study inclusion, exclusion, and evaluation criteria

3. Results

Avrticles considered in this review were papers that presented original data on the validation
of a new, translated, or modified HL instrument. Articles that described measures not
explicitly related to HL, such as financial literacy, were excluded. In addition, articles that
did not include any psychometric evaluation were excluded. The HL measures found in this
review were evaluated based on: (i) generalizability of the tool to diverse populations, and
(if) psychometric properties of the measure. They were then organized according to whether
the measure was general or content/context-specific. To evaluate the generalizability of the
measures to diverse populations, the study sample was assessed and documented. The
reported psychometrics of each measure was also documented to provide assessments of its
reliability and validity.

The electronic search identified 7596 publications, with 5076 remaining after duplicates (n =
2520) were removed. Two authors independently reviewed the titles and abstracts of all
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5076 publications and came to a consensus to review 84 full-length publications. Of the 84
publications reviewed, 10 were rejected on the basis of the aforementioned exclusion
criteria. Hand searches of references yielded 21 additional publications. Therefore, a total of
95 relevant publications were identified in this literature review. From the 95 publications,
109 unique HL measures were found since some publications reporting on multiple
measures (i.e., short and long forms of a measure, or measures that were translated and
validated across several different languages), Fig. 1.

Tables 1-3 summarizes the general HL measures [4,5,21-67], and Tables 4-6 summarizes
content/context-specific measures [68-110]. The tables are further organized according to
whether the measures are similar to the Rapid Estimate of Adult Literacy in Medicine
(REALM), referred to as “REALM-like *; similar to the Test of Functional Health Literacy
in Medicine (TOFHLA), referred to as “TOFHLA-like “; “or “Unique,” HL measures.
Furthermore, unless measures are directly related to each other (i.e., a shortened or revised
version), the measures are listed in chronological order of publication, from oldest to
newest.

Of the 109HL measures found in this review, 58 (53%) assess general HL, and 51 (47%)
assess HL within a specific content/ context. Seventeen (16%) of the 109 measures are
shortened versions of an original HL measure, 22 (20%) are “REALM-like”, and 15 (14%)
are “TOFHLA-like”. The topics covered in the content/ context-specific HL measures vary
widely; ranging from arthritis to vascular surgery, with several focusing on dentistry,
diabetes, cancer, nutrition, HIV, and eHealth.

Seventy-two were English language HL measures and 37 were non-English HL measures.
Of the 72 English language measures identified, 17 did not specify the racial/ethnic
characteristic of their sample. Of the remaining 55 measures, 10 (18%) did not include any
blacks, 30 (55%) did not include any Hispanics, and 35 (64%) did not include any Asians in
their validation sample. When Hispanic and Asian Americans were included, they accounted
for small percentages and numbers in the overall sample; (inter-quartile range = 10%-34%
[n = 13-154]) and (inter-quartile range = 3.5%-16% [n = 5-36]), respectively.

Between 2005-2013 a growing humber of ethnic specific translations of REALM (n = 5)
[21,27,28,58,59] and TOFHLA (n = 10) [31-35,37,66] were identified. However, there were
notable failed attempts to validate “REALM-like” measures due to the phoneme-grapheme
correspondence of some languages (e.g., Spanish) [27,42,97,111]. Similarly, issues of
cultural equivalency was noted as a challenge in translating “TOFHLA-like” measures since
some items on the TOFHLA are specific to healthcare in the US. As a result, new HL
measures for specific cultural/linguistic groups within and outside the US emerged in the
literature over the last few years
[41,42,45,52,55,56,61,64,65,67,83,84,87,88,90,92,97,101,102,106,108,110]. Among these
37 non-English language measures, only two specified the racial/ethnic characteristics of
their sample beyond simply describing the general population in which the measure was
being validated [35,64]. For example, Ko et al. [35] specified that the sample used to
validate their “Health Literacy Test for Singapore” was 52% Chinese, 22% Malay, 24%
Indian, and 10% other. In contrast, most other non-English measures were similar to the
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“Hebrew Health Literacy Test,” which simply reported that 119 Israeli participants were
sampled to validate the scale; it is unclear which ethno-linguistic groups from this highly
diverse society were represented. Among the 37 non-English HL measures, there were
slightly more general HL measures (n = 20, 54%) as compared to content/context specific
measures (n = 17, 46%).

With regards to the psychometric properties of the HL measures, the majority of measures (n
= 83, 89%) used analysis consistent with Classical Test Theory (CTT) for reliability testing
and/or item reduction, while a small but growing number reported using analysis consistent
with newer advanced approaches such as Rasch and Item Response Theory (IRT) either
alone or adjunctively(n = 16, 15%) with CTT
[4,27,28,39,47,52,54,56,61,62,64,67,78,101,108]. The reported reliability was generally
strong across most measures (Cronbach’s a or KR-20 = 0.70-0.98), with the exception of a
few measures [64,65,81,107]. Eleven measures did not report reliability
[22,38,58,69,79,99,100,112-115].

The evidence supporting the validity of these HL measures was weaker than the evidence
supporting reliability. Whereas the convergent validity of most measures was positive and
significant (r = 0.32-0.98), other concurrent construct and predictive validation tests were
either not performed, non-significant or only weakly associated. Moreover, the HL measures
that used receiver operating curve (ROC) analysis to assess validity often used as the “gold
standard” other HL measures that are not comprehensive and/or do not themselves have
strong evidence of predictive validity. Fourteen measures did not report validity testing
(beyond content validation) [36,37,39,43,56,60,82,92,98,101-103]. Overall, the trends in
psychometric findings were similar between the general and content/context-specific HL
measures. However, more non-significant associations were reported in the validity testing
of content/context-specific HL measures.

4. Discussion and conclusions

4.1. Discussion

In response to numerous scientific calls and proposals for additional measures of HL in
recent years [116,117], the literature has proliferated. However, there has been a significant
methodological gap that could undermine the accuracy of a large amount of the research in
the field. This finding is based on a systematic review of 109 measures of HL, 58 more than
the most recent review of HL measures [15]; and examines aspects of validity prior reviews
have not [13,14].

Based on this study, several conclusions can be drawn. First, there is a growing body of
cultural/linguistic specific HL measures that have been previously tested for use with
various minority groups. This is a valuable contribution to the literature. The summary
tables developed in this review can help researchers and clinicians identify appropriate HL
measure(s) for their specific population, clinical setting, or program of research. However,
almost none of the non-English HL measures provide details regarding the ethnic/cultural
characteristic of their validation sample beyond a basic general description. The ethno-
linguistic and cultural diversity of a given population will influence the extent to which this
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may pose a problem for any particular project. For example, this issue is less relevant for
Korean language HL measures since the population is relatively linguistically homogenous.
Whereas, it may be a greater concern for the use of Hebrew or Hindi language HL measures,
as these populations are more linguistically and culturally diverse. Future validations of non-
English HL measures should keep the cultural diversity of their target population in mind
and include such details in reports. Furthermore, sampling strategies should reflect the needs
of high risk groups and be described in sufficient detail in validation reports, as this
information has implications for a measure's generalizability.

Another important finding was that non-English HL tools represent a small, but growing,
proportion of existing HL measures. Most existing HL measures were developed and
validated in English. Among them, there is a strong bias towards the validation of measures
in White and Black populations. Using tools that are not well-validated for a given
population can lead to substantive measurement error. This problem is of particular concern
because most of the psychometric testing of existing HL measures has been done using
methods grounded in CTT, resulting in findings that are highly dependent on the samples
used for instrument validation [17].

The problem of limited generalizability partially accounts for the growing number of HL
measures, as many non-English HL measures cite the “lack of validated measures,” as one
of the When warranted, developing a new HL measure is a logical next step for researchers
and clinicians who cannot find a valid and reliable measure for their target minority group.
However, carefully considering the need to develop a new measure is important given the
large number of HL measures already available. This is critical since considerable resource
and effort are required to pilot and develop new measures. Moreover, using many different
HL measures makes it challenging to compare findings across studies. A significant
opportunity exists for the creation of an item bank to allow for comparisons across cultures
[118]. Achieving this goal will necessarily require collaboration across broad-based groups
of stakeholders and requires the use of IRT or Rasch modeling techniques [119]. A
promising sign of progress towards these efforts is that a small and growing number of HL
measures identified in this review incorporated IRT or Rasch modeling in their
psychometric assessments. Continued work across stakeholder groups to refine analytic
approaches, theoretical frameworks and definitions, and inclusion of appropriately diverse
populations in validation activities will support coordinated efforts to improve HL
measurement.

While efforts are made toward these goals, pilot testing is advised before using HL measures
that have not been validated for a given target population. Several key considerations have
been proposed when piloting measures for cross-cultural research [120,121]. An important
first step is to ensure content validity. This can be done by building a bi-cultural/bi-lingual
team to explore the meanings and language used by the target population to describe the
underlying construct. Having a bi-cultural/bi-lingual team who is familiar with the content,
language, and cultures being studied will help ensure that items are interpreted the same way
across groups [121]. Another way of ensuring content validity is to engage in focus groups
with members of the target group to elicit comments on words, phrases, or items that may be
misunderstood and suggestions for rephrasing it [120]. This was particularly important for
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tools like the TOFHLA, which includes items based on a passage from the patient “rights
and responsibilities” section of a Medicaid application form. While relevant for U.S.
residents, this section is not particularly relevant for those outside the U.S., and needs to be
modified when used in that manner [31,35]. Similarly, researchers who adopted HL
measures for ethnic minority populations in the U.S. have called for changes in certain
words and phrases for better comprehension and cultural relevancy [37,97]. After content
validity is assessed, translation (if necessary) and back translation is an appropriate next
step. Once translation and back translation is complete, pre-testing the instrument through
cognitive interviews with 15-30 persons from the target group will help identify revisions
that may be needed. Specifically, these interviews serve to probe participants on what they
thought was meant by each item, and to inquire about items they may have skipped. After
revisions are made based on these interviews, psychometric testing (e.g. construct validity,
reliability, or item response patterns) in a large sample can be conducted to further evaluate
the measure.

In this review, almost half (47%) of the HL measures were content/context-specific. The rise
in content/context-specific HL measures may be the result of increasing recognition that
one's HL capacity can be driven by specific contexts and/or content [122]. That is, a person
may have exhibit high levels of HL when it comes to interacting with healthcare providers
about a common condition, but exhibit low HL when confronting an unfamiliar condition in
a different setting. While it makes intuitive sense that HL can be influenced by content/
context, empirical data on the validity of content/context-specific HL measures are weak.
For example, the TOFHLID was no better at predicting dental health outcomes than was the
TOFHLA [74], and the use of the REALM and REALM-Arthritis resulted in similar
findings—neither was associated with physical functioning in the context of arthritis,
erythrocyte sedimentation rate or pain [79]. These results have led some to suggest that we
should increase the use of general HL measures, such as the REALM, rather than
developing additional content/context-specific HL measures [79].

Other authors who have developed content/context-specific HL measures argue that having
a disease-specific HL measure reduces the shame and stigma associated with limited
literacy, since respondents are not necessarily expected to know specialized medical
terminology associated with a specific health condition [69,71]. Moreover, they argue that
identification of patients' content-specific literacy deficits prior to initiating education can
help develop tailor interventions that meet their literacy needs [69,97]. These considerations
may be relevant when working with minority populations with low health literacy.
Supporting these sentiments, almost half (n = 17) of the 37 non-English HL measures found
in this review were content/context specific.

4.2. Limitations

Although a systematic approach was taken to locate and review the HL measures presented
here, this study has several limitations. First, as with many reviews, it is always possible that
the search terms and methods used were not sensitive enough to capture everything that is
available in the literature. To address this concern, we made use of careful cross-referencing
to ensure the inclusion of as many relevant HL measures as possible. The rigor of our search
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methodology can be supported by the results, which yielded over 50% more HL measures as
compared to the largest previous review [15]. A second limitation of this review was that we
only included articles that were published in English. Validation studies of Non-English HL
measures may be published in international journals that are not written in English. The
search strategy used for this review only yielded one article that was not written in English
and met our inclusion criteria, so the extent of this limitation is likely minimal. However,
given the focus of this review, future reviews in this area should include non-English articles
and use databases such as EMBASE, which includes a wider range of international
scholarship. A third limitation is that we excluded measures for which no psychometric data
were reported. While such measures can potentially be informative, without access to
meaningful information about their reliability or validity, it is difficult to draw valid
inferences about their application. A fourth potential limitation of this review is that we only
assessed primary studies, additional validations of a particular HL measure could have been
reported in subsequent validation studies. Tool validation can be thought of as an on-going
process using validation data compiled from applications of the measure across time and
populations. Collecting these data was beyond the scope of this study. However, HL
measures identified from this review can be used to inform a public repository, or toolshed,
where ongoing validation data can be updated and shared widely. Collecting validity data
overtime using a public repository also allows for the possibility of monitoring measurement
bias that may result from linguistic shifts and changes in population diversity that naturally
occur.

5. Conclusions

This paper presents a comprehensive review of the literature on the validity of HL measures
for minority populations. In particular, we found a large growth in the number HL measures;
many of which were validated in relatively homogeneous populations. This is a threat to the
generalizability of many tools and to the potential accuracy of the findings of many studies.
Pragmatic solutions are needed. Developing a public repository of relevant tools and their
associated validation data is an important first step. This will make it easier to find existing
measures that are appropriate for a given population and health context, and allow for future
validation studies to be collected and shared. A second step would be to collaborate across a
broad-based group of stakeholders to create a robust appropriately validated item bank.

5.1. Practice implications

As the science of HL measurement advances, the limitations of current measures need to be
overcome. Never the less, the tables developed from this review can help researchers and
clinicians make decisions about which current HL measure best fits their needs. When using
a HL measure that has not been validated for a given population, some pilot testing and/or
validation should be done before wider use.
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Appendix A. PubMed search terms

PubMed search terms

(health literacy [mh] OR "health literacy" OR (health [tiab] AND (literate [tiab] OR literacy
[tiab)) OR numeracy [tiab])

AND

(measur* [tw] OR language tests [mh] OR psychometrics [mh] OR tool* [tiab] OR survey*
[tiab] OR instrument* [tiab] OR questionnaire* [tiab] OR screen* [tw] OR assessment
[tiab])

Appendix B. CINAHL search terms

CINAHL search terms

((MH "Information Literacy™) OR “health literacy”) or health N5 litera*
AND

((MH *Language Tests+”) OR “language tests” OR (MH “Psychometrics”) OR
“psychometrics” OR (MH “Research Mea-surement+”) OR(MH “Measurement Issues and
Assessments”) OR (MH “Research Instruments+")) or (measur* OR tool* OR survey* OR
instrument* OR questionnaire*)

Appendix C. PsycINFO search terms

PsycINFO search terms

DE “Health Literacy” OR “health literacy” OR health N5 litera*
AND

DE “Psychometrics” OR DE “Measurement” OR DE “Achievement Measures” OR DE
“Aptitude Measures” OR DE “Attitude Measurement” OR DE “Attitude Measures” OR DE
“Body Sway Testing” OR DE “Comprehension Tests” OR DE “Creativity Measurement”
OR DE “Criterion Referenced Tests” OR DE “Digit Span Testing” OR DE “Employment
Tests” OR DE “Group Testing” OR DE “Individual Testing” OR DE “Intelligence
Measures” OR DE “Inventories” OR DE “Multidimensional Scaling” OR DE “Needs
Assessment” OR DE “Occupational Interest Measures” OR DE “Pain Measurement” OR
DE “Perceptual Measures” OR DE “Performance Tests” OR DE “Personality Measures” OR
DE “Posttesting” OR DE “Preference Measures” OR DE “Pretesting” OR DE “Professional
Examinations” OR DE “Profiles (Measurement)” OR DE “Projective Testing Technique”
OR DE “Psychiatric Evaluation” OR DE “Psychological Assessment” OR DE
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“Psychometrics” OR DE “Questionnaires” OR DE “Rating Scales” OR DE “Reading
Measures” OR DE “Retention Measures” OR DE “Screening” OR DE “Screening Tests”
OR DE “Selection Tests” OR DE “Sensorimotor Measures” OR DE “Sociometric Tests”
OR DE “Speech and Hearing Measures” OR DE “Standardized Tests” OR DE “Statistical
Measurement” OR DE “Subtests” OR DE “Surveys” OR DE “Symptom Checklists” OR DE
“Testing” OR DE “Verbal Tests” OR measur* OR language N5 test* OR tool* OR survey*
OR instrument* OR questionnaire*.

Appendix D

Acronym key for tables 1.1, 1.2, 1.3, 2.1, 2.2, 2.3

1 SORT, SORT-R: Slosson Oral Reading Test, Slosson Oral Reading Test-Revised

8 PIAT: Peabody Individual Achievement Test-Revised (recognitiona and comprehensionb
subscales)

€ WRAT, WRAT-R, WRAT-A: Wide Range Achievement Test, Wide Range Achievement
Test-Revised, Wide Range Achievement Test-Arithmetic

B REALM: Rapid Estimate of Adult Literacy in Medicine

¢ TOFHLA: Test of Functional Health Literacy in Adults

¢S-TOFHLA: Short Test of Functional Health Literacy in Adults
¢TOFHLA-S: Test of Functional Health Literacy in Adults-Spanish Version
¢Ser-STOFHLA: Serbian Short Test of Functional Health Literacy in Adults
¢TOFHLID: Test of Functional Health Literacy in Dentistry

¥ ROC: Receiver Operating Characteristic AUROCL: Area Under Receiver Operating
Characteristic

A a = Item discrimination
O b = Item difficulty
oo DIF; Differential Item Functioning

¢ CIBS-R: Comprehensive Inventory of Basic Skills-Revised (readinga, comprehensionb,
mathematicsc, written languaged and listening comprehensione domains)

* Reference group: Low Health Literacy
° ONQI: Overall Nutritional Quality Index SILS: Single Item Literacy Screener

A PPCLA: Preschool and Primary Chinese Literacy Scale
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» MMSE: Mini Mental Status Examination
MSAHLSA: Short Assessment of Health Literacy for Spanish-speaking Americans
+ THLS: Taiwan Health Literacy Scale
+ NVS: Newest Vital Sign
y REALD-30, REALD-99: Rapid Estimate of Adult Literacy in Dentistry
SRDHS: Self-Reported Dental (Oral) Health Status
P OHIP-14: Oral Health Impact Profile-14 (assesses ‘oral health quality of life’)
Q Pain VAS: Pain Visual Analogue Scale
vy MDHAQ: Multidimensional Health Assessment Questionnaire (assesses ‘physical
functioning”)
T CRP: C - Reactive Protein
0 ESR: Erythrocyte Sedimentation Rate
o DKT: Diabetes Knowledge Test
a CVI: Content Validity Index
L ONQI: Overall Nutritional Quality Index
O Early Childhood Oral Health Impact Scale
# PPCLA: Preschool and Primary Chinese Literacy Scale
x HKREALD-30: Hong Kong Rapid Estimate of Adult Literacy in Dentistry
£ CFA: Confirmatory Factor Analysis RMSEA®: Root Mean Square Error of
Approximation, GFI2: Goodness of Fit Index, AGFI3: Adjusted GFI, SRMR*: Standardized
Root Means Square Residual, CFI°: Comparative Fit Index, NNFI8: Nonnormed Fit Index,
TLI7: Tucker-Lewis Index, WRMRS: Weighted Root Mean Square Residual
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