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Abstract

Background Health information is less effective when it does not meet the health literacy needs of its consumers.
For health organisations, assessing the appropriateness of their existing health information resources is a key step to
addressing this issue. This study describes novel methods for a consumer-centred large-scale health literacy audit of
existing resources and reflects on opportunities to further refine the method.

Methods This audit focused on resources developed by NPS MedicineWise, an Australian not-for-profit that pro-
motes safe and informed use of medicines. The audit comprised 4 stages, with consumers engaged at each stage:

1) Select a sample of resources for assessment; 2) Assess the sample using subjective (Patient Education Materials
Assessment Tool) and objective (Sydney Health Literacy Lab Health Literacy Editor) assessment tools; 3) Review audit
findings through workshops and identify priority areas for future work; 4) Reflect and gather feedback on the audit
process via interviews.

Results Of 147 resources, consumers selected 49 for detailed assessment that covered a range of health topics,
health literacy skills, and formats, and which had varied web usage. Overall, 42 resources (85.7%) were assessed as
easy to understand, but only 26 (53.1%) as easy to act on. A typical text was written at a grade 12 reading level and
used the passive voice 6 times. About one in five words in a typical text were considered complex (19%). Workshops
identified three key areas for action: make resources easier to understand and act on; consider the readers’ context,
needs, and skills; and improve inclusiveness and representation. Interviews with workshop attendees highlighted that
audit methods could be further improved by setting clear expectations about the project rationale, objectives, and
consumer roles; providing consumers with a simpler subjective health literacy assessment tool, and addressing issues
related to diverse representation.

Conclusions This audit yielded valuable consumer-centred priorities for improving organisational health literacy with
regards to updating a large existing database of health information resources. We also identified important opportu-
nities to further refine the process. Study findings provide valuable practical insights that can inform organisational
health actions for the upcoming Australian National Health Literacy Strategy.
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In 2021 the World Health Organization (WHO) revised
their definition of health literacy to emphasise the impor-
tance of the health literacy environment, in addition to
an individual’s capacity to access, understand, appraise,
and use health information and services [1]. This framing
shifts the onus of addressing health literacy from indi-
viduals to the health systems themselves, and advocates
for health systems that are responsive and accessible to
patients.

Health literacy at a systems level is called ‘organisa-
tional health literacy. This encompasses initiatives that
malke it easier for people to navigate, understand and use
information and services provided by an organisation
or health system. Organisations may also seek to build
individual and community health literacy skills, though
this is less common [2]. Despite an increasing interest in
organisational health literacy and a wide array of relevant
theories, frameworks, and guidelines, there has been
limited research investigating how to operationalise and
implement strategies to address organisational health
literacy [3].

A clear example of the gap between organisational
health literacy theory and practice is the limited avail-
ability of plain language health information. Providing
health information that people can easily understand
and act on is central to almost all health literacy policies,
frameworks and guidelines [4]. Calls to improve the qual-
ity of health information are not new. Over a decade ago,
China released the 2008 ‘National Plan of Health Literacy
Promotion Initiatives’ [5] and the US launched the 2010
National Action Plan to Improve Health Literacy, the first
goal of which was to develop simpler health information
[6]. Similar national policy documents appeared across
Australia, New Zealand, Austria, and Scotland in subse-
quent years [4]. And yet, health information continues
to be communicated in a manner that is too complex for
many in our community. For example, in Australia online
health information typically averages 2 to 5 school read-
ing grades above the recommended level of grade 8 [7-9].

Many health literacy guidelines recommend partner-
ing with consumers when developing health information
[9-12]. The benefits of consumer engagement are docu-
mented empirically by systematic reviews of the broader
healthcare literature, showing improved outcomes for
health care, service delivery, policy, and health educa-
tion [13, 14]. However, within the domain of health lit-
eracy, this research is relatively sparse. Mastroianni and
colleagues [15] provide a promising example. They eval-
uated a new health information approval process requir-
ing that all new health information follow plain language
guidelines (e.g. documents written at a grade 8 reading
level or lower) and incorporate feedback from at least
5 consumers. This process was implemented within a
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regional health service in New South Wales, Australia
[15, 16]. Pre-post testing of 50 documents showed that
these requirements significantly improved independ-
ent ratings of how easily the health information could be
understood and acted upon.

For many organisations it is unclear how to best imple-
ment plain language guidelines and increase consumer
engagement when there is a large existing library of
health information and limited resources with which
to revise the information. In such cases, an ‘audit’ of a
sample of resources can give some insight into potential
systemic issues across resources. For example, Alpert,
Desens [17] used the CDC Clear Communication Index
to assess the health literacy of the 37 most frequently vis-
ited webpages from a popular US patient portal. By using
this validated health literacy assessment tool, the authors
were able to clearly identify that patient portal resources
could be improved by using simpler language, more spe-
cific examples to illustrate concepts, and clearer numeri-
cal explanations. However, the audit lacked any consumer
perspective, limiting the opportunity for more mean-
ingful interpretation of audit findings. Incorporating
the consumer perspective aligns with the World Health
Organization’s recent recommendation to involves ser-
vice users in organisational audits and embed co-design
into health literacy responsive health systems [12].

To date, no research about health literacy audits for
large databases of existing health information has inte-
grated a consumer perspective. This study aimed to
describe novel methods for a consumer-centred large-
scale health literacy audit of existing resources developed
by an Australian not-for-profit organisation, NPS Medi-
cineWise. A secondary aim was to explore the experi-
ences of staff and consumers who engaged in the audit,
to highlight opportunities for further improvement to the
audit method.

Methods

Study setting and design

NPS MedicineWise is a national consumer-centred Aus-
tralian not-for-profit organisation that promotes the safe
and wise use of medicines and other health technologies.
The NPS MedicineWise website contains online versions
of official consumer medicine information (CMI) as well
as online resources to support safe and appropriate use of
medicines and health technologies, education about vari-
ous health conditions and tools to support health behav-
iours and informed decision-making (e.g. action plans
and patient decision aids).

This study focuses on an audit of existing consumer
resources, education and tools (collectively described
as resources for this article) developed by NPS Medi-
cineWise through the federally funded Quality Use of
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Diagnostics, Therapeutics and Pathology Program (Aus-
tralian Government Department of Health and Aged
Care). The audit did not include CMIs as these are
developed externally by medicine sponsors and manu-
facturers in accordance with Therapeutic Goods Admin-
istration (TGA) regulations for registered medicines.
Ethical approval was obtained from the University of
Sydney Human Ethics Committee (Project number
2022/153). This committee ensures that research is con-
ducted within the guidelines set out in the Australian
National Statement on Ethical Conduct in Human
Research (2007) — Updated 2018. After reading the par-
ticipant information statement, interested participants
then indicated informed consent via completion of the
survey. Consumers were involved throughout project
planning and implementation.

The audit process comprised 4 stages (Fig. 1), each
described in further detail below.

Stage 1: Selecting a sample of resources

The NPS MedicineWise audit identified 147 individual
consumer resources including web-based articles, down-
loadable factsheets and shared-decision making tools,
and videos. Five consumers attended a workshop (Work-
shop A) to identify a sample of these resources (n=49)
for further auditing. To facilitate this task, the consum-
ers were presented with data summarising the resources,
including general descriptive data (e.g. health topic;
resource type such as standard written content, audio-
visual or fact sheet) and user data (e.g. unique visits, time
spent on page).

In addition, consumers were presented with data
showing specific health literacy skills addressed in each
resource. NPS MedicineWise previously collaborated
with the Consumers Health Forum of Australia (Aus-
tralia’s leading advocacy group for consumer health
care issues) to develop Health Literacy Quality Use of
Medicines Indicators [18]. The indicators encompass 5
domains of health literacy skills relevant to quality use
of medicines: individual health literacy, understanding
quality use of medicines, engaging with health profes-
sionals, reading medicine information, and accessing

Select
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further information. Development of the indicators
(herein referred to as ‘health literacy skills’) was informed
by the literature, consumer-led online discussion forums
with 185 consumers, and survey responses from 1,503
consumers.

In selecting the 49 resources for further auditing, con-
sumers and staff were asked to consider the need for a
variety of resources, including those with low and high
webpage visits, and low and high coverage of health lit-
eracy skills. If consumers identified other reasons for pri-
oritising a resource for further auditing, these were also
integrated into the selection process.

Stage 2: Health literacy assessment of the sample

Study authors prioritised health literacy assessment tools
if they were widely used within health literacy research
and practice, provided numeric output, and would be
feasible to implement. A combination of objective and
subjective assessment tools was sought, with subjective
assessments carried out by four of the consumers who
selected the resources in stage 1. The tools are under-
pinned by a universal precautions approach to health
literacy, which argues that all patients and caregivers
benefit from health information that is easier to under-
stand [19].

Patient Education Materials Assessment Tool (PEMAT) The
PEMAT [20] was selected because it is a validated and
widely-used tool to assess the health literacy demands
of a given resource. The tool consists of 26 items and
provides assessment of two domains. The first domain,
understandability, refers to how easily readers of varying
health literacy levels can process and explain a text’s key
messages. It comprises five topics: content; word choice
and style; medical terms; numbers; organisation; layout
and design. The second domain, actionability, relates to
how easily a reader can identify what they can do. Assess-
ments for each domain are presented as a percentage,
with scores >70% considered adequate.

Consumers received PEMAT training including prac-
tising on three ‘test’ resources, with the opportunity to
reflect on the task as a group and ask further questions.

Identify a
subsample of
resources to

undergo detailed
health literacy
assessment

Fig. 1 The four stages of the audit process
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Two consumers then independently rated each resource
using the PEMAT. Once all resources were assessed, any
discrepancies were resolved through discussion between
the pair of consumers.

Sydney Health Literacy Lab (SHeLL) Health Literacy Edi-
tor 'The SHeLL Health Literacy Editor (the Editor) is an
automated online tool that provides real-time feedback on
the complexity of health information [21]. It was selected
because it could provide objective assessment beyond
grade reading score. The two additional assessments used
in this study were complex language and passive voice.

Grade reading scores are widely used in health
literacy research to estimate text complexity in relation to
school grade reading levels. The Editor uses a readabil-
ity formula called the Simple Measure of Gobbledygook
(SMOG) [22]. This formula is a more reliable, robust, and
conservative estimate of grade reading score compared to
other readability formulas [23-25]. In Australia, health
literacy guidelines recommend that information is written
at a grade 8 reading level or lower [9].

The complex language score reports the proportion (as
a percentage) of words in the text being assessed that are
flagged by the program as ‘complex’ This includes acro-
nyms, any words for which a simpler alternative has been
identified, based on public health and medical thesau-
ruses, and any words that are flagged as ‘uncommon’ in
English, according to a database of more than 270 million
words. Although there are no specific targets for complex
language, lower scores are considered easier to under-
stand as they contain fewer complex words. For this pro-
ject, a target of < 15% complex language was used.

The passive voice score indicates the number of passive
voice constructions in the resource (e.g. passive voice:
the medicine was given to the patient; active voice: the
doctor gave the medicine to the patient). In line with the
PEMAT, resources should use no more than 1 instance of
passive voice.

NPS MedicineWise staff assessed grade reading score,
complex language, and passive voice for the 49 online
resources using the Editor. Data were collated in prepara-
tion for Stage 3.

Stage 3: Workshops to review and interpret audit results,

and identify priority areas

NPS MedicineWise staff and consumers were invited to
attend two online workshops. The aim of these work-
shops was to present the results of Stage 1 and 2 of the
audit and facilitate discussions to establish recommenda-
tions for revising, creating, and removing online content.
The five consumers involved in Workshop A (Stage 1)
were invited to take part in Stage 3, in addition to other
NPS MedicineWise consumers. Workshop content and
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activities were designed in collaboration with and facili-
tated by author MC, a consumer representative with
a long-standing relationship with NPS MedicineWise
and chair of the NPS MedicineWise consumer advisory
group. Materials were distributed prior to the workshops
to provide background reading and audio-visual con-
tent explaining the project and audit findings. The first
of these workshops (Workshop B) focused on present-
ing the background to the study and audit findings, with
the goal of interpreting the audit findings collectively, as a
group. The second (Workshop C) focused on identifying
potential areas for improvement with small groups look-
ing at specific resources.

Stage 4: Critical reflections on the audit process

Attendees from the latter workshops (B and C) were
invited to take part in semi-structured interviews. Inter-
view questions asked for feedback on the health literacy
audit methods and suggestions for further improvement.
After obtaining consent, author JA interviewed partici-
pants via Zoom individually or in small focus groups.
Participants could comment on any part of the health
literacy audit. Audio data were transcribed and feedback
collated. Participants were interviewed between 25" May
2022, and 9" June 2022.

Results

Stage 1: Selecting a sample of resources

Data about each of the 147 resources were presented to
consumers (Appendix 1). Of these, 47 (32.0%) provided
general information about quality use of medicines and
29 (19.7%) were about pain and pain medicines. The
remaining categories covered topics such as heart health,
COVID-19, dementia, and bone health. For resources
with available user data, the median page visits per
resource was 1,662 in 2019-2020 (interquartile range
(IQR)=3,113), and 1,604 in 2020-2021 (IQR=2,845).
Median time spent on a resource was 2 min 41 s in 2019—
2020 (IQR=1 min 54 s), and 2 min 33 s in 2020-2021
(IQR=2min 6 s).

A summary of how frequently health literacy skills
appeared is presented in Table 1. Across all resources
(N=147), the health literacy skills that featured most
often were those that encouraged users to ask health
professionals questions about their medicines (z=100,
68.0%), think about the benefits and risks of a medicine
(n=94, 63.9%), seek advice from a health professional
before starting medicine (n=286, 58.5%), and read about
medicine side effects on medicine labels (# =85, 57.8%).

The health literacy skills that featured least often (in
less than 10% of resources) were those relating to medi-
cine expiry dates, disposal, storage, cost, and addictive-
ness; taking others’ prescription medicines; and advice
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Table 1 Health literacy quality use of medicines indicators (health literacy skills) included in all resources (N=147) and selected

sample of resources (n=49)

Resource encourages reader to...

All resources Selected resources

n % n %

Individual health literacy
Ask questions to seek clarification 77 524 22 449
Seek further information 72 49.0 30 61.2
Discuss issues relating to complementary medicines 46 313 19 38.8
Discuss issues relating to cost of medicines 10 6.8 5 10.2
Understanding quality use of medicines
Think about benefits and risks of a medicine 94 63.9 34 69.4
Think about medicine interactions 43 293 20 40.8
Think about medicine addiction 10 6.8 5 10.2
Store medicine correctly 10 6.8 5 10.2
Dispose of medicine safely 7 4.8 4 8.2
Avoid taking another person’s prescription medicine 7 48 4 82
Check a medicine’s expiry date 2 14 2 4.1
Engaging with health professionals
Ask the health professional questions 100 68.0 31 63.3
Seek professional support before starting medicine 86 58.5 30 61.2
Engage in shared decision making 74 503 28 57.1
Prepare for health consultations 45 306 16 327
Use the same health professional (for people with ongoing health issues) 5 34 2 4.1
Reading medicine information
Learn about a medicine’s side effects 85 57.8 30 61.2
Learn about the medicine dose 61 41.5 25 510
Check the medicine’s active ingredient(s) 50 340 20 40.8
Read the medicine label 44 299 15 306
Learn what the medicine is used for 40 272 14 286
Read pharmacist instructions on the medicine 34 23.1 13 265
Learn about the medicines warning/allergies 24 16.3 9 184
Accessing further information
Seek information from a telephone information service 45 306 18 36.7
Seek information in the Consumer Medicines Information (CMI) Leaflet 35 238 1 224

to have a consistent health professional. On average
each resource covered 17 of the 25 health literacy skills
(SD=3.9).

During Workshop A consumers identified 49
resources for more detailed audit. An additional
resource had already been identified by NPS Medicine-
Wise staff and used as an example to support discus-
sions during this workshop.

The detailed audit included resources from each key
health topic available on the NPS MedicineWise web-
site, and across all formats (e.g. standard written con-
tent and audio-visual formats). Table 1 shows that each
health literacy skill featured at least once in the selected
resources. Throughout the selection process, consum-
ers and staff used the summary data in conjunction

with broader criteria e.g. making sure that resources
related to different lifespan stages (i.e. childhood), spe-
cific topics of interest (e.g. managing migraine), and
COVID-109.

Stage 2: Health literacy assessment of the sample

Consumer ratings of PEMAT items are presented in
Table 2. Overall, 42 of the resources (85.7%) had adequate
understandability. Within this domain, all resources were
rated as presenting information in a logical sequence
(100%) and having informative headers (100%). Almost
all resources scored high on items related to word choice
and style (range 94%-98%) and for most resources the vis-
ual aids (when present) were clear and uncluttered (97%)
and reinforced the written content (92%). Few resources
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Table 2 Endorsement of PEMAT items, selected resources (n =49)
PEMAT item n endorsed n eligible (denominator)? %
Understandability” 42 49 85.7
Content
Makes its purpose completely evident 44 49 89.8
No distracting information or content 31 40 775
Word Choice and Style
Common, everyday language 48 49 98.0
Medical terms are defined and used only to familiarise readers 46 49 939
Active voice 47 49 959
Use of Numbers
Numbers are clear and easy to understand 20 23 87.0
Does not expect readers to do calculation 39 40 97.5
Organisation
Information is broken down into short sections 32 43 744
Sections have informative headers 43 43 100.0
Presents information in a logical sequence 49 49 100.0
Provides a summary 12 43 279
Layout & Design
Uses visual cues on key points 41 42 97.6
Text on screen is easy to read 7 7 100.0
Allows user to hear the words clearly 5 5 100.0
Use of Visual Aids
Uses visual aids whenever possible 13 40 325
Visual aids reinforce rather than distract 12 13 923
Visual aids have clear titles and captions 12 12 100.0
Visual aids are clear and uncluttered 33 34 97.1
Tables are simple with short, clear role and column headings 9 9 100.0
Actionability” 26 49 53.1
Identifies at least one action for the user 49 49 100.0
Addresses the user directly 49 49 100.0
Breaks down actions into explicit steps 45 49 91.8
Provides tangible tools whenever it could help 15 40 375
Instructions and examples for calculations 0 2 0.0
Explains how to use the charts, diagrams etc 8 10 80.0
Use visual aids whenever possible to help users act on instructions 10 40 25.0

2 Some items were not applicable to all texts (e.g. an item may apply only to audio-visual materials). Percentages represent the proportion of relevant texts for which

the item was endorsed

b Counts for overall understandability and actionability reflect the number of resources for which 70% of corresponding applicable items were endorsed

provided a summary (27.9%), and only one third used vis-
ual aids whenever possible (32.5%).

Of the 49 resources, about half had adequate action-
ability (n=26, 53.1%). Although all resources could iden-
tify at least one action for the user and addressed the
reader directly, very few provided tangible tools (n=15,
37.5%) or visual aids to help users act on instructions
(n=10, 25.0%).

Based on median SHeLL Health Literacy Editor assess-
ment scores, a typical text was written at about a grade 12
reading level and used the passive voice 6 times. About

one in five words in a typical text were considered com-
plex (19%) (Table 3).

Stage 3: Workshops to review and interpret audit results,
and identify priority areas

In Workshop B, study authors presented the results of
the health literacy audit (Stage 2). Twenty-five attend-
ees reflected on the results as a whole and discussed
in further detail in small groups. This workshop com-
prised 12 consumers including the 5 consumers from
Workshop A; 12 staff; and 1 health literacy researcher.
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Table 3 SHel L Heath Literacy Editor assessments, n =49

Assessment Median IQR n (%)
within
target?

Grade reading score 12 3 4(8)

Complex language (%) 19 9.7 14 (29)

Instances of passive voice 6 13 12 (25)

2 Grade 8 or lower, < 15% complex language, < 2 instances of passive voice

Table 4 Demographics of consumers who took part in
workshops
Characteristics N (%)
Gender
Male 2(17)
Female 10 (83)
Age group (years)
<40 1(8)
40-50 18
50-60 3(25)
>60 6(50)
Regionality
Metropolitan 8(75)
Regional 3(25)
Language spoken at home
English only 11(92)
Another language 1(8)
Aboriginal or Torres Strait Islander
Yes (Aboriginal) 1(8)
No 11(92)
Education
University 7 (58)
Less than university level 5(42)
Total 12

Four of the attendees were also study authors (1 con-
sumer, 2 staff, 1 health literacy researcher). Demo-
graphic characteristics of consumers are shown in
Table 4. In addition, consumers represented either
direct lived experience or a close personal connection
to culturally and linguistically diverse communities,
Aboriginal and Torres Strait Islander communities,
younger people, carer roles, LGBTQI+, disability,
homelessness, and people living with chronic condi-
tions. Staff who attended the latter workshops (B and
C) included those at executive and management levels.

Discussions centred on how to interpret the audit
results to identify priorities for revising or adapt-
ing existing content. This included time that was allo-
cated to identify potential ‘gaps’ that new content could
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address (for example, for more specific target audi-
ences, and content areas or health literacy skills that
could be more prominent). In Workshop C, attendees
formed four small groups. Each group was given two
resources assessed as having poor actionability, grade
reading score, complex language, and passive voice.
Each group was asked to reflect on how their spe-
cific resources could be further improved for use by
consumers.

Figure 2 depicts the three key priority areas identified
at the end of workshop C. The first two priority areas
were more closely related to the PEMAT and SHeLL
Editor results, whilst the third relates more closely to
discussions about potential gaps in the resources. Work-
shop discussions helped shape these priority areas. For
example, health literacy assessments indicated that the
health information was often too complex (see Stage 2).
Consumers discussed the importance of offering simple
information alongside more detailed information. They
suggested that layering information could achieve this
goal, as well as using audio-visual formats for more com-
plex concepts.

Similarly, the PEMAT assessments from Stage 2 identi-
fied that many resources had poor actionability because
they lacked tangible tools or visual aids. Consumers
emphasised that tangible tools and visual aids would have
limited utility if the purpose of a resource was unclear to
readers, including the context in which it should be used.

Stage 4: Critical reflections and feedback on the audit
process

Three staff and eight consumers took part in the inter-
views, including the four consumers involved in the
PEMAT assessments. Participants appreciated the
opportunity to be involved in the audit and highlighted
four key ways to further improve the audit process (Table 5).

Discussion

This paper presents a novel method for conducting large-
scale consumer-centred health literacy audits. Consum-
ers were involved throughout the process, from project
planning and identifying which resources would undergo
health literacy assessment, to conducting the health liter-
acy assessments, interpreting results and identifying next
steps. Three key areas for future action were identified:
make resources easier to understand and act on; consider
the readers’ context, needs, and skills; and improve inclu-
siveness and representation. Qualitative interviews high-
lighted that the audit method could be further improved
by addressing issues related to diverse representation,
providing greater opportunity for unstructured feedback,
using a simpler subjective health literacy assessment tool,
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Priority Area 1:

Make resources
easierto
understand and
acton

Use tools such as the SHeLL Editor and PEMAT \
to improve adherence to plain language
principles.

Resources should build from simple to more
complex without overwhelming readers. Layer
information or provide links to further

information

Use more images or redesign as infographics.
Explain complex concepts with audio-visuals

Work with consumers to redevelop resources

)

Priority Area 2:

Considerthe
reader’s context,
needs, and skills

Designs should suit the context in which the
resource will be used (e.g. who is likely to use it,
where they are on a ‘patient journey’)
Resources should include a summary and clear
take-home message or call to action

Use tools and links to support action e.g.
guiding users to select information that will be
most relevant to them

Increase the range and frequency of health

literacy skills targeted across resources

Priority Area 3:
Improve
inclusiveness and

representation

Translated and culturally adapted resources are
needed. This will require working with
consumers and community organisations.
Visuals of people should reflect the diversity in
our community

Fig. 2 Key priority areas identified from health literacy audit activities
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setting clear expectations about the project rationale and
anticipated outcomes, and simplifying how audit data
were presented.

Findings from this study add to the published litera-
ture about how to conduct a health literacy audit for a
large existing database of health information resources.
Previously, Alpert, Desens [17] conducted an audit that

prioritised assessment of high-traffic health informa-
tion resources (i.e. high page visits) within a US patient
portal. The authors used data from a validated health lit-
eracy assessment tool to identify key overarching strate-
gies to improve the quality of the patient portal’s health
information. Building on this approach, the current
study involved consumers throughout the process. These
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methods recognise the importance of understanding how
health literacy needs and strengths relate to an organi-
sation’s specific context, services, and actions [12], and
the importance of partnering with consumers to deliver
patient-centred health initiatives that have meaningful
impact to the community [13, 14, 26].

Interviews also highlighted the need for a more con-
sumer-friendly health literacy assessment tool. Although
consumers perceived some value in the PEMAT’s sys-
tematic and comprehensive approach, ultimately they
felt the tool was too lengthy, ‘academic, and inadvert-
ently restricted the type of feedback they could provide.
In theory, the PEMAT was designed for use by ‘lay’ peo-
ple [20] as well as health literacy experts, and many of
the items assess aspects of the text that are best suited to
consumer feedback (e.g. ‘the material uses common, eve-
ryday language’). However, in practice, PEMAT assess-
ments are rarely conducted by consumers. Further, to our
knowledge this is the first study to report on the tool’s
acceptability to consumers. Other existing health literacy
assessment tools such as the CDC’s Clear Communica-
tion Index are likely to face similar issues, as they were
not purpose-designed for consumers. Further work is
needed to design and validate a quantitative health lit-
eracy assessment tool that applies a systematic and com-
prehensive approach to health literacy assessment, but is
easier to use and more acceptable to consumers.

This study has several strengths in addition to strong
consumer engagement. The health literacy audit incorpo-
rated a combination of subjective and objective health lit-
eracy assessments, including objective assessments that
extend beyond grade reading score. This provided richer,
more detailed quantitative data about the resources. Ulti-
mately our findings demonstrate that consumer input
is essential but alone may not be sufficient for ensuring
that health literacy needs are met, as many of the exist-
ing resources did not adhere to health literacy guide-
lines even though consumers had been involved in their
development. Second, audit data reported on the extent
that resources supported health literacy skills relevant
to quality use of medicines. This invited greater discus-
sion about the organisation’s role in community capacity-
building, an aspect of organisational health literacy that
is often overlooked [2].

One of the key limitations was perceived lack of diver-
sity amongst consumers. In Australia, there are several
priority groups that do not receive or cannot easily access
health information or health care [27, 28]. Meaning-
ful partnerships with people from these communities is
not only ethical; it is essential for developing and imple-
menting equitable health literacy initiatives [12]. Lack of
diversity in health consumers is a common issue, particu-
larly with regards to culturally and linguistically diverse
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communities [14]. In this study, workshops attendees
were of varied ages, location, and education; and many
had direct or close personal connections to various pri-
ority groups. However, consumers discussed the need for
greater diversity amongst workshop attendees. As such,
the outputs of the workshops may have limited applica-
bility to the various priority groups. Additional work-
shops with specific priority groups could help identify
each group’s unique health literacy needs and strengths.

Another limitation was that workshops were conducted
online because of the COVID-19 pandemic. Although
this format has some advantages (e.g. reducing barriers
related to travel or disability), it may have also contrib-
uted to perceptions that Workshop B was overwhelming
and reduced opportunities to connect and build rapport.
Lastly, there was a 6-month delay between the work-
shops and interviews. This may have resulted in low par-
ticipation rates and the difficulty some participants had
remembering details of the audit.

Since project completion, the organisation has taken
several steps to act on findings from this audit and con-
tinue their strong consumer-centred approach. For
example, consumers have led dissemination of findings
at a research conference and continue to be involved
in reviewing and updating the audited resources. The
SHeLL Editor and PEMAT tool were embedded into
standard document development and review processes
within the organisation, with consumers contributing to
staff training in the use of the PEMAT. Lastly, NPS Medi-
cineWise strengthened partnerships with several peak
bodies representing minority groups in efforts to increase
representation from diverse groups. These are each prac-
tical examples of organisational health literacy actions
that can inform the upcoming Australian National
Health Literacy Strategy. In this study we focused on NPS
MedicineWise’s direct-to-consumer health information.
Health literacy audits of other content may benefit from
engaging with additional relevant stakeholders, for exam-
ple, health professionals, and relevant non-government
and government organisations.

Conclusion

This study reports novel methods for a consumer-centred
large-scale health literacy audit. Findings highlight the
clear value of involving consumers in assessing resources
and interpreting audit data. For future iterations we rec-
ommend developing a consumer-centred health literacy
assessment tool, increasing the diversity of consumer
voices, and setting clear goals and expectations for each
stage of the audit.
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