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A B S T R A C T

Objective: Health literacy refers to an individual’s ability to seek, understand, and use health information.

This paper describes the development and psychometric testing of the Health Literacy Management

Scale (HeLMS).

Methods: Content areas were identified from a conceptual framework derived from interviews and

concept mapping. Items were generated from statements from concept mapping participants.

Construction (N = 333) and replication (N = 350) samples were participants in chronic disease self-

management programs and emergency department attendees. Factor analysis was used to refine

constructs and define psychometric properties.

Results: Consultations generated 8 scales each with 4–5 items: Understanding health information,

Accessing GP healthcare services, Communication with health professionals, Being proactive and Using

health information, Patient attitudes towards their health, Social support, and Socioeconomic

considerations. Confirmatory factor analyses indicated good fit of the data with the model

(RMSEA = 0.07, SRMR = 0.05, CFI = 0.97) and all domains had high internal consistency (Cronbach

alpha > 0.82).

Conclusion: The HeLMS has acceptable psychometric properties and assesses a range of health literacy

constructs important to patients when seeking, understanding and using health information within the

healthcare system.

Practice implications: The HeLMS presents a new approach to assessing health literacy in healthcare

settings.

� 2013 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Health literacy refers to an individual’s ability to seek,
understand, and use health information to make appropriate
decisions regarding their health [1]. Because of its relevance and
importance to patient-centred healthcare and health reform,
health literacy is receiving increasing attention from governments,
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researchers, clinicians and patients [2–5]. Providing individuals
with information, and actively involving them in decisions about
their health, are key components of patient-centred healthcare
[6,7]. Active involvement is, however, unlikely to be achieved if
patients have suboptimal health literacy.

The majority of available health literacy measures [8–14] focus
on assessing reading, comprehension and numeracy skills, and do
not capture many underlying concepts of health literacy [15].
There is a growing consensus that health literacy encompasses a
broader range of attributes other than just literacy skills such as
abilities to interact within broader social and environmental
contexts [16–20]. Results from available health literacy measures
have shown that people with suboptimal health literacy have:

http://dx.doi.org/10.1016/j.pec.2013.01.013
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difficulty understanding health information [21,22]; poorer
knowledge of their condition [23–25]; and lower utilization of
preventive health services [26–28]. These tools measure a limited
subset of the health literacy abilities that clinicians and health
service planners need to understand to improve outcomes.

A clear conceptual framework is essential to the development of
a questionnaire that has validity and clinical utility. Without a
conceptual grounding, the content of a measure may not
accurately reflect the phenomenon under study, and it may be
unclear if the most relevant elements have been identified [29].
Conceptualizations of health literacy have been developed from
the perspective of researchers, health professionals and literacy
experts, with minimal consultation with patients. Modern
approaches to questionnaire development consider that the
inclusion of patients’ views is a crucial foundation to ensure
content validity [30]. We now build on our previous work covering
the conceptualizing of health literacy from the patient perspective
[31], and detail the development of the Health Literacy Manage-
ment Scale (HeLMS).

2. Methods

The development of the HeLMS is outlined in Fig. 1. This
included two main components, the development of the concep-
tual framework (Section 2.1) and the development and testing of
the measure (Sections 2.2–2.7). This study was approved by The
University of Melbourne, Cabrini Health, and Melbourne Health
Human Research Ethics Committees.

2.1. Development of a conceptual framework

A conceptual framework was developed using data from in-
depth consultations with patients who were likely to represent
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‘critical cases’ in terms of their health literacy needs [32]. Two
approaches were taken; in depth interviews and concept mapping.
The synthesis of the interviews has been described elsewhere [31]
and involved 48 people: those with chronic conditions, from the
general community or had recently attended the emergency
department at the Royal Melbourne Hospital (a public tertiary
hospital in Victoria with a low socioeconomic and high culturally
and linguistically diverse catchment). The interviews sought to
reveal elements of health literacy through patients’ narratives
around their ‘healthcare journey’; from identification of a health
problem to resolution in seeking, understanding and using health
information [31]. The interview transcripts were analyzed using
the grounded theory analysis techniques described by Strauss [33].
These included ‘in vivo’ codes where possible (code labels derived
from statements in the data rather than from theory) and, where
this was not possible, the use of neologisms or brief descriptive
phrases for coding in order to avoid imposing theoretical pre-
conceptions on the data.

In addition to in depth interviews, the conceptual model
development was guided by concept mapping, a structured group
process that integrates qualitative and quantitative approaches to
derive a graphical representation of major ideas about the
phenomenon of interest [34]. The authors have used this technique
previously in the development of questionnaires [35–38]. It
involved five steps:

i. Participant recruitment

Participants were recruited to two workshops using critical
case sampling [32] to select groups at extremes of the disease
and socioeconomic continuums, namely (a) individuals (N = 8)
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status as defined by the proportion of residents with low
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motor vehicles [39]; and (b) individuals (N = 7) with no known
condition from a high socioeconomic area in Melbourne.
Participants were recruited from a University of Melbourne
database of individuals with chronic conditions who had
participated in education programs [40], and from a popula-
tion-based health literacy survey [41]. If the results of the
concept mapping were substantially different from the inter-
view results then additional groups would have been con-
ducted but this was not the case.

ii. Brainstorming statements

The following seeding statement was used to generate
statements describing health literacy: ‘‘Thinking about your
experiences in trying to look after your health (or the health of
your family), what abilities does a person need to have in order
to get and to use all of the information they need?’’ Prompts
were also used: Think about ‘‘a person’s own ability’’ and
‘‘connections that may help them to get the information,
understand and act on it’’.

iii. Statement sorting

Statements were printed on individual cards and partici-
pants were asked to sort them into separate piles in a manner
that made sense to them [34].

iv. Analysis of the sort data

Analysis was conducted using concept mapping software
(Trochim WMK (1989) The Concept System, Ithaca, New York,
Cornell University, Department of Human Services Studies). A
similarity matrix was created and then analyzed by two-
dimensional multidimensional scaling. The similarity matrix
highlighted the similarities among statements as indicated by
the number of participants who sorted any pair of statements
into the same pile. This procedure generated points on a map
where each point represented a brainstormed statement,
while the distance between the points represented the
likelihood that statements were sorted into the same pile by
different people [34,42]. Hierarchical cluster analysis was then
used to create a map that combined similarly-sorted state-
ments into clusters, based on their distance from each other.
The clusters represent major concepts related to the topic of
interest that were identified by the participants [34,36,43].

v. Participant interpretation of the concept map

The workshop participants were presented with a printout
of all the statements grouped per cluster. They were asked to
review the statements and groupings by themselves and
consider whether or not each statement fitted in the clusters
they were assigned and whether they might be better placed
elsewhere, and also consider whether some clusters should be
joined or split. Participants were also asked to provide a cluster
label, using their own words, covering the general theme of the
statements. A final name for each cluster was agreed by the
participants.

2.2. Specification of hypothesized dimensions for measurement

The potential areas of measurement of health literacy were
generated from previously reported synthesis of in depth inter-
views [31] and the above concept mapping. To assist with the
consolidation of these data, descriptive meta-matrices were
applied [44]. These are visual displays that allow for the systematic
presentation and analysis of information collected from multiple
and different settings [44,45]. One author (JEJ) undertook the
primary analysis, which was then reviewed by two other authors
(RB, RHO).

The selection of content areas was guided by the following
criteria: (a) potential domains were applicable across a range of
diseases, (b) potentially modifiable, and (c) important to individuals
when seeking, understanding and using health information within
the healthcare setting.

2.3. Item and response scale generation

Items for each content area were generated using statements
from the concept mapping workshops and interviews. Items were
required to contain one concept and suitable for verbal or written
administration. A five-point Likert-style response format was
developed in response to the content of the items: 1 = unable to do,
2 = very difficult, 3 = with some difficulty, 4 = little difficulty,
5 = without difficulty. Item content and domains were evaluated
for clarity, conciseness, grammar, and face and content validity by
health service researchers and clinicians.

Draft items were mailed to 542 individuals (construction
sample) known to have a chronic condition and listed in the
database described in Section 2.1. Individuals who had participat-
ed in the interviews and concept mapping were excluded.

2.4. Comparing the grounded factor structure with other common

structuring methods

We did some brief, supplementary exploratory factor analysis
(EFA), using MPlus version 5.0 [46] to compare the dimensionality
suggested by the factor analysis with that derived from our
previous qualitative processes [47]. This involved:

(i) estimating the number of factors (underlying constructs)
potentially present in the data;

(ii) determining the optimal number of factors to retain for the
measurement model.

The number of factors in the data set was estimated using two
methods: eigenvalue > 1 [48] and Scree test [49]. The first of these
is based on the inspection of factor eigenvalues, while the second
considers the residual errors associated with the whole multifactor
solution [50].

Factor rotation was applied to further clarify the structure of the
hypothesized measurement model. Factors were extracted using
means and variance adjusted weighted least squares extraction
(WLSMV) with oblique (GEOMIN) rotation [46]. Model fit was
assessed using a combination of absolute and incremental fit
indices: root mean square error of approximation (RMSEA),
standardized root mean square residual (SRMR), and comparative
fit index (CFI). Cut-off criteria for good model fit were
RMSEA < 0.08, SRMR < 0.09, and CFI > 0.95, based on suggestions
in the literature [51,52].

2.5. Confirmatory factor analysis

Confirmatory factor analysis (CFA) was used with both a
construction and a replication sample (see Section 2.4) to
determine whether the hypothesized latent variables representing
domains loaded on the specified items. A sequence of one-factor
models, all possible ‘pairwise’ models, and a final multi-factor
model were fitted to the data [53]. MPlus was used with WLSMV
estimator for categorical data [46,54].

Using the model fit parameters above, the following criteria
were used to identify problematic items:

� Consistent intra-factor correlated errors across factors (>3
factors)
� Cross loading (>0.3) on a factor other than the hypothesized

factor
� Cross loading (>0.2) on two or more other factors
� Inter-factor correlated errors (>0.1)



Table 1
Participant demographics from concept mapping workshops.

Descriptor Workshop 1 Workshop 2 Overall

Participants (n) 8 7 15

Age (years)

40–49 2 0 2

50–59 0 1 1

60–69 3 3 6

70–79 3 2 5

80+ 0 1 1

Sex (% female) 63 100 80

Education: n (%)

Completed some primary school 1 (13) 1 (14) 2 (13)

Completed some high school 2 (24) 4 (57) 6 (40)

Completed high school 3 (38) 0 (0) 3 (20)

Completed university 2 (25) 2 (29) 4 (27)

Socioeconomic index for area (decile of socioeconomic disadvantagea)

Decile – 1–2 6 0 6

Decile – 3–4 2 0 2

Decile – 5–6 0 0 0

Decile – 7–8 0 0 0

Decile – 9–10 0 7 7

a Deciles taken from Australian Bureau of Statistics Socio-economic Indexes for

Areas (SEIFA) report 2006.
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2.6. Cognitive interviews

This involved asking individuals to recount how they derived
their answers to ascertain whether the items were understood as
intended [55]. Twelve participants took part from the Royal
Melbourne Hospital Emergency Department. Each item was
covered at least three times.

2.7. Model replication and examination of item characteristics

The refined items were then posted to emergency department
attendees (N = 500), or people with a chronic condition (n = 250)
listed in the research database (excluding individuals who had
previously participated). CFA was conducted to confirm the
structure of the measurement model that emerged from the
construction sample.

Differential item functioning analysis was undertaken to
determine that items performed in similar ways regardless of
group, country of birth (Australia vs elsewhere), age or sex.
Analysis was undertaken using MPlus within the CFA framework
with group, age and gender as covariates. Significant direct effects
of a covariate on items were interpreted as the presence of
differential item functioning.

The model was initially specified with all direct effects of
covariates on items fixed at 0.0 [47,56]. Modification indices were
then inspected to identify significant effects of the covariate on
items, as indicated by a modification index > 2.5. Following
inspection of modification indices, the direct effects of the
covariates on items were incorporated into the model, starting
with the parameter with the highest value. The model was then re-
estimated to examine the possibility of differential item function-
ing among the remaining items [56]. Only persons with complete
data were included in the analysis.

2.8. Scale score calculation and test–retest reliability

Scale scores were calculated as the mean score of each domain.
Mean differences between groups were explored with analysis of
variance (ANOVA) and with age as a covariate (ANCOVA) using
SPSS 17.0.

Test–retest reliability was explored in a convenience sample of
100 individuals attending a private a metropolitan physiotherapy
practice in Perth, Western Australia. The HeLMS was administered
twice over a two-week period. It was anticipated that their health
literacy would not change during this time. Test–retest reliability
was estimated though a one-way random effects intra-class
correlation coefficient (ICC) using SPSS 17.0.

3. Results

3.1. Conceptual framework

The previously analyzed 48 interviews revealed seven key
abilities [31]: knowing when to seek health information; knowing
where to seek health information; verbal communication skills;
assertiveness; literacy skills; capacity to process and retain
information; and application skills.

Concept mapping workshops were undertaken with 8 people
with a chronic condition (Workshop 1) and 7 without a chronic
condition (Workshop 2), see Table 1. Participants in Workshop 1
produced 45 statements across 9 concepts and Workshop 2, 36
statements arose across 9 concepts. The labels for each cluster are
shown in Table 2.

Data from the interviews and concept mapping were initially
analyzed by one author (JEJ) using descriptive meta-matrices
which were then reviewed by two other authors (RB, RHO). This
process revealed key overarching components of health literacy
which defined a two-level conceptual framework: (i) six core
individual abilities required to seek, understand and use informa-
tion in the healthcare setting, and (ii) eleven extrinsic and intrinsic
contextual factors that underpin these abilities. See Fig. 2 for the
full list of components of the abilities and contextual factors.

3.2. Hypothesized domains of health literacy

The application of the pre-specified criteria by which we sought
to operationalize a measure of health literacy (Section 2.2)
identified ten potential content areas for measurement develop-
ment. These included the six individual abilities and only four of
the eleven enabling factors: Social support, Socioeconomic,
Attitudes towards health, and Lay knowledge. The remaining
seven enabling factors, such as Linguistic background, Healthcare
setting, and Educational background were excluded as they were
regarded as principally non-modifiable.

3.3. Item generation

Using the item writing guideline (Section 2.3) items were
constructed across the 10 content areas. They were based on what
patients reported in workshops or interviews. For example the
statement Regular visits to doctors when required was converted to a
question format such as Are you able to see a doctor when you need

to. The process of item generation resulted in further scrutinisation
of the content areas to derive the final constructs. Substantial
overlap in content was revealed in two pairs of content areas and
these were combined: Lay knowledge was merged with Attitudes
towards health and, Capacity to retain and process information
was merged with Application skills to manage health. For each
domain between 6 and 13 draft items were generated (total 66)
and applied in the field. Table 3 outlines the scope of the measure.

3.4. Comparing the grounded factor structure with other common

structuring methods

For the initial testing of the 66 items, 333 (61%) of the 542
surveys were returned; 75% female, mean age 67 years (range 25–
93), and 4% were from culturally and linguistically diverse
backgrounds. Among the 66 items there were between 4 and 10
factors. The eigenvalue method suggested 9–10 factors while the
Scree plot suggested 4–6.



Table 2
Outputs from concept mapping workshops showing themes across groups.

Cluster descriptor Number of statements

Workshop 1
Cost and transport 4

Access to health professionals 9

Communication skills 3

Emotional skills and support 2

Emotional and psychological issues necessary

to help yourself (require support)

9

Positive attitude 2

Support and support groups 4

Education, access to relevant information 8

Relevant up to date information (information

needed at a particular time)

4

Workshop 2
Finding sources of information/skills to enhance

information exchange

8

Support networks 4

Patient awareness while in the healthcare setting 3

Social skills 2

Self-help 2

Communication and questioning 6

Trust and confidence in doctor 4

Self-assertion and self-worth 5

Listening skills 2
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Using GEOMIN factor rotation, an 8 factor model had the best
fit: RMSEA = 0.07, SRMR = 0.03, CFI = 0.97 compared to 4-, 5-, 6-, 7-,
9- and 10-factor models. Substantial similarities were identified
between constructs in the proposed EFA model and the specified
domains and respective items derived from the qualitative data;
i.e., items largely loaded on factors that they were expected to be
associated with. The EFA did not change the domains and no items
were re-allocated solely on the basis of the EFA. The EFA did
however suggest some potential cross-loadings and other issues
that were investigated further in the subsequent CFA.
Fig. 2. Conceptual framework of health li
3.5. Confirmatory factor analysis

CFA was then applied to the same data set used for EFA. Single
factor models for the 8 hypothesized constructs indicated
moderate to good fit, although there was some item redundancy
on several factors, i.e., high intra-factor correlated errors and high
residual error (>0.4). Pairwise models identified items that cross-
loaded, had inter-factor correlated errors or high residuals. Overall,
29 items were excluded based on pre-specified criteria (see Section
2.5). For the remaining 37 items, single-factor models showed
good fit for 7 domains and moderate fit for 1 (Communication with
health professionals). Using a restrictive confirmatory approach, a
full 8-factor model was evaluated. No cross loadings or correlated
errors were allowed and a good model fit resulted: RMSEA = 0.08;
SRMR = 0.06 and CFI = 0.96.

3.6. Cognitive interviews

Twelve individuals participated: mean age 68 years (range 34–
87) and 5 were males. Three individuals disclosed that they were
illiterate. The responses strongly reflected the intention of items
and no items were revised. No participant interviewed indicated
any difficulty in selecting an appropriate response option.

3.7. Replication survey and analysis

Overall, 350 (47%) of 750 surveys were returned. The mean age
was 56 (23–94 years), 249 (71%) were female, and 27 (8%) of
individuals were from culturally and linguistically diverse back-
grounds.

Six of the 8 factors had excellent fit in single factor CFA models.
Understanding health information and Being proactive had poor fit.
Individual item fit revealed a poorly-fitting item (high intra-factor
correlated errors >0.3) in each factor. Excluding these items resulted
in improved fits for both. Cronbach alpha was >0.82 for all factors.
teracy from the patient perspective.



Table 3
Scope and content of the Health Literacy Management Scale (HeLMS).

Purpose
To measure generic and potentially modifiable abilities of an individual and

their broader environment to determine their ability to seek, understand and

use health information within the healthcare setting.

Target population
Adult population

Domains and exemplar items (number of items/Cronbach alpha)

1: Patient attitudes towards their health (4/0.87)

Make time for things that are good for your health

Pay attention to your health needs

2: Understanding health information (4/0.82)

Read written information e.g. leaflets given to you by a doctor

Read health information brochures found in hospitals or at a doctor’s clinic

3: Social support (4/0.87)

Ask someone to go with you to a medical appointment

Ask family or friends for help to understand health information

4: Socioeconomic considerations (3/0.83)

Pay to see a doctor

Afford transport to medical appointments

5: Accessing GP healthcare services (4/0.87)

Know where a doctor can be contacted

Know how to get a doctor’s appointment

6: Communication with health professionals (3/0.86)

Ask a doctor questions to help you understand health information

Get the information you need when seeing a doctor

7: Being proactive (3/0.89)

Change to a different doctor to get better care

Get a second opinion about your health from a health professional

8: Using health information (4/0.86)

Use information from a doctor to make decisions about your health

Follow instructions that a doctor gives you
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Pairwise analyses confirmed the hypothesized 8-factor struc-
ture of the measurement model. Poorly-fitting items were
considered for deletion while considering the content and breadth
of each construct. Another 6 poorly fitting items were omitted: (1)
on the basis of high cross-loading (>0.5), (2) due to high intra-
factor correlated errors (>0.3), and (3) due to inter-factor
correlated errors.

The final model with 8 factors and 29 items had good fit:
RMSEA = 0.07, SRMR = 0.05 and CFI = 0.97 with no correlated
errors or cross-loadings.

3.7.1. Health literacy scores

Table 4 presents demographics and domain scores for the
groups (emergency department attendees and individuals with a
chronic condition) in the replication survey. Respondents in the
chronic condition group were older (p < 0.001). Individuals from
Table 4
Mean difference and 95% confidence interval (95% CI) between groups for each domain

Descriptor Chronic condition RMH

Participants (N) 112 238

Age (mean years) 63 53

Female (%) 61 71

Domain scores: mean (SD)

(1) Patient attitudes towards their health 3.96 (0.91) 4.08

(2) Understanding health information 4.52 (0.83) 4.78

(3) Social support 4.13 (1.12) 4.47

(4) Socioeconomic considerations 3.99 (1.00) 4.39

(5) Accessing GP healthcare services 4.78 (0.62) 4.86

(6) Communication with health professionals 4.41 (0.87) 4.63

(7) Being proactive 4.07 (1.09) 4.27

(8) Using health information 4.45 (0.73) 4.76

a Each domain score ranges between 1 and 4 and related directly to the following re

difficulty and 5 = without difficulty.
the emergency department reported higher scores in 5 domains
(Understanding health information, Social support, Socioeconomic
considerations, Communication with health professionals, and
Using health information). With adjustment for age, significantly
higher scores were also observed in the domains of Patient
attitudes towards health and Accessing GP healthcare services for
respondents from the emergency department. Differential item
functioning analysis showed no difference in how items performed
across age, gender, country of birth and group. The highest value of
modification index for differential item functioning was 2.1 for
item 10 across country of birth but was below the critical cut-off
value of 2.5.

3.8. Test–retest reliability

Seventy-nine (79%) people completed the test–retest. Their
mean age was 37 (25–80 years), 68% were female, and 14% were
from culturally and linguistically diverse backgrounds. Good to
excellent test–retest reliability was demonstrated with ICC ranging
from 0.73–0.96 across the 8 domains. Five of the domains had an
ICC > 0.90. Understanding health information had the lowest
although acceptable [57] reliability (0.73).

4. Discussion and conclusion

4.1. Discussion

The Health Literacy Management Scale assesses individuals’
abilities, and their broader social and environmental contexts, to
determine overall capacity to seek, understand and use health
information within the healthcare setting. The HeLMS is based
upon a clear conceptual framework of health literacy, which was
derived from in-depth consultations with diverse patient groups.
Through careful attention to item content, and factor analyses, the
HeLMS was designed to have strong content, face and construct
validity.

The framework derived in this study represents health literacy
as an interaction between individual abilities and factors at a
personal, healthcare system and broader community level. This is
consistent with previous models in the literature [16,17]. Explicit
criteria were set for the inclusion of content areas. To ensure
cultural appropriateness, items were developed using language
and terminology contained in patient statements describing health
literacy.

While the concept mapping and interview data suggested
potential measurement scales, the process of identifying themes in
the interview data and of moving from the qualitative data to
 of the HeLMS, expressed unadjusted and adjusted for age (years).a

 Unadjusted Adjusted for age

Mean

difference

95% CI for

difference

Mean

difference

95% CI for

difference

 (0.76) 0.13 �0.07–0.32 0.20 0.00–0.38

 (0.42) 0.26 0.09–0.43 0.22 0.08–0.36

 (0.71) 0.35 0.12–0.58 0.35 0.15–0.55

 (0.81) 0.40 0.19–0.61 0.36 0.15–0.56

 (0.32) 0.09 �0.04–0.21 0.12 0.01–0.22

 (0.56) 0.23 0.05–0.40 0.29 0.13–0.45

 (0.89) 0.20 �0.02–0.41 0.22 �0.11–0.44

 (0.49) 0.51 0.02–0.31 0.21 0.07–0.34

sponse options: 1 = unable to do, 2 = very difficult, 3 = with some difficulty, 4 = little
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hypothesized scales and draft items involved researcher judgment
at many points. We also made a number of additional decisions
such as judgments about potential modifiability of a scale and
about the practical usefulness of distinctions between scales. These
discussions involved the whole research team and conclusions
were reviewed by critical associates but are nonetheless poten-
tially fallible. They are also an inevitable part of all instrument
development. It is partly for this reason that we applied multiple
processes to test the conclusions including cognitive interviews,
two rounds of confirmatory model testing and checking the final
content back against the initial qualitative data. Continuing
validation of these decisions will occur through the ongoing
collection of evidence related to the construct validity and utility of
the tool.

EFA and CFA were undertaken to identify and confirm the
presence of underlying constructs. The HeLMS was tested with a
range of patients drawn from both healthcare (primary and acute)
and general community settings. The final measurement model
demonstrates good statistical fit and all eight domains have very
good to excellent psychometric properties. While good to excellent
precision was demonstrated across the HeLMS domains, the
sample selected for this test was a convenience sample of people
attending a private physiotherapy clinic who were likely to have
adequate health literacy. Future work should explore test–retest in
a more representative sample.

The scoring of the HeLMS is designed to provide a clear
indication of the level of difficulty across components of health
literacy. An average score is provided for each of the eight domains
aligning with the original 5-point Likert-style response format
(1 = unable to do to and 5 = without difficulty), for ease of
interpretation for users. A lower score reflects a higher degree
of difficulty experienced. Replication results identified significant
statistical differences in domain scores between groups however
the reason for this is unclear and would need to be explored using
prospective studies. It also remains to be determined whether
these differences are clinically meaningful. Further studies should
focus on refining the scoring system and establishing clinically
verified benchmarks.

While these initial data suggests that the HeLMS has strong
properties, further demonstration of its construct validity and
utility in different countries, cultures and across a range of clinical
populations is required. While we attempted to ensure a wide
representation of individuals in the conceptual development and
validation phases, men were somewhat under represented. The
differential item functions analysis indicated no significant bias
between scores provided by men and women, however it cannot
be excluded that constructs particularly relevant to men are
missing. The validation of a multi-dimensional measure of health
literacy is challenging given there is no single objective measure
that it can be compared to. Future testing should include
comparing the HeLMS with other indicators such as the health
beliefs of general practice patients’ questionnaire [59] and existing
health literacy measures [9]. Future work must also focus on
determining whether the scales and response options are
responsive to change when used to evaluate specific interventions
and whether these changes are linked to better health outcomes.

4.2. Conclusions

This study provides initial evidence that the HeLMS provides a
broad, multidimensional understanding of an individual’s health
literacy. Its constructs go beyond the assessment of reading,
comprehension and numeracy skills to include knowledge of
where to seek health information; ability to be proactive in seeking
or understanding health information; verbal communication
skills; and capacity to retain, process, and apply information.
The components represent abilities and contextual factors that
patients have identified as critical to effectively seek, understand
and use health information within the healthcare setting. A key
difference between the HeLMS and previous measures is that it
assesses generic and potentially modifiable factors that influence
these abilities. The concept of health literacy in this study implies
that an individual’s health literacy is not fixed, and is dependent on
a combination of circumstances, several of which may be outside
the control of the individual. Therefore in addressing health
literacy, the focus should not lie solely with the patient.

A limitation of the HeLMS is that not all components will be
relevant in other healthcare systems. For instance the domain
relating to accessing GP healthcare services may not be as
applicable in countries where individuals register with one GP
within a catchment area [60]. Therefore the cross-cultural
applicability of each domain will need to be determined in
international settings.

4.3. Practice implications

Application the HeLMS may provide new insights into the
prevalence of suboptimal health literacy across populations. A
range of potentially modifiable factors and intervention points
may be identified. For instance, researchers and policymakers
could use the HeLMS to inform interventions or health policy
development.
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