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Understandability and actionability of patient education materials for diabetic 
retinopathy among indigenous and general populations
Kam Chun Ho , Falicia Tay, Caitlin Quan and Faran Sabeti

Discipline of Optometry and Vision Science, University of Canberra, Canberra, Australia

ABSTRACT
Clinical relevance: Effective diabetic retinopathy (DR) patient education materials (PEMs) are vital for 
improving patient outcomes by fostering understanding and self-management.
Background: DR is a leading cause of vision impairment and blindness among Australians with 
diabetes, with Indigenous populations facing higher rates of severe complications. Despite the 
availability of online PEMs, their understandability and actionability, especially those designed for 
Indigenous Australians, remains underexplored, creating a gap in effective patient education.
Methods: This descriptive study assessed online PEMs using the Patient Education Materials 
Assessment Tool (PEMAT). Evaluations were conducted with online search platforms for printable 
and audiovisual PEMs on DR. Two independent reviewers scored the PEMs for understandability and 
actionability, with discrepancies resolved by a third adjudicator. A 70% threshold was used to indicate 
acceptable scores.
Results: From 540 identified PEMs, 54 met the inclusion criteria. Indigenous-targeted PEMs achieved 
higher in understandability (80%) than general population PEMs (75%). However, actionability scores 
were lower across all formats, with printable PEMs having a mean score of 42% for general population 
and 53% for Indigenous PEMs, and audiovisual PEMs at 29%.
Conclusion: While most DR-related PEMs are generally understandable, their low actionability, 
especially audiovisual formats, indicates a need for clearer, step-by-step guidance to support patient 
self-management. Improving the structure and content of both printable and audiovisual PEMs can 
improve engagement and adherence to preventive behaviours among people living with diabetes, 
potentially reducing the burden of DR.
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Introduction

Diabetic retinopathy (DR) is a leading cause of vision impair
ment and blindness among Australians with diabetes.1 It 
poses a significant public health challenge and can severely 
impact the quality of life of the patients, reducing indepen
dence and increasing the risk of depression.2 Recent studies 
report that DR affects 30.2% of Indigenous Australians and 
23.7% of non-Indigenous Australians, with Indigenous popu
lations at greater risk of severe complications, such as vision- 
threatening DR.3

Although DR is largely preventable through regular eye 
examinations, early detection, and lifestyle changes, many 
people living with diabetes struggle to adhere to these 
measures.4,5 Patient education materials (PEMs) are crucial 
in raising awareness and promoting self-management.6,7 

However, the quality of these resources, particularly their 
understandability (ease of comprehension) and actionability 
(clear guidance on next steps), remains underexplored.8 This 
gap in evaluation is especially critical for Indigenous 
Australians, who require culturally appropriate materials to 
support equitable health outcomes.9

Online PEMs are a primary source of health information in 
Australia, accessed by 78% of the population due to their low 
cost and accessibility.10,11 Audiovisual PEMs, in particular, are 
shown to be more effective than printable formats in 

motivating DR screenings by providing visual aids (e.g., illus
trations or diagrams) to enhance understanding.12–14 

However, many ophthalmic PEMs lack clear, actionable gui
dance necessary to empower patients to manage their con
ditions effectively.15,16

Current evaluations of DR-related PEMs commonly 
employed tools like the Flesch-Kincaid Grade Level and 
JAMA benchmark criteria to measure readability, accuracy, 
and accountability but fail to assess patient comprehension 
or the clarity of instructions for actionable measures.15 The 
Patient Education Materials Assessment Tool (PEMAT) 
addresses this gap by evaluating both the ‘understandability’ 
and ‘actionability’ of PEMs.8 Recent research highlights how 
using structured method like PEMAT can improve the clarity 
and usability of educational materials, making them more 
helpful for patients.17 However, the application of PEMAT in 
assessing both printable and audiovisual DR-related PEMs has 
not been undertaken to evaluate how well these PEMs pro
mote patient engagement and self-management in DR.

Accordingly, this study evaluates the understandability 
and actionability of online DR PEMs available to the 
Australian population, including both Indigenous and general 
population groups. Using PEMAT, this research identifies 
strengths and areas for improvement across both printable 
and audiovisual formats. The findings will provide evidence- 
based recommendations to enhance future DR PEMs, 

CONTACT Kam Chun Ho hokamchun@hotmail.com Discipline of Optometry and Vision Science, University of Canberra, Canberra, Australia
Supplemental data for this article can be accessed online at https://doi.org/10.1080/08164622.2025.2492765

CLINICAL AND EXPERIMENTAL OPTOMETRY       
2026, VOL. 109, NO. 1, 67–74 
https://doi.org/10.1080/08164622.2025.2492765

© 2025 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4. 
0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any 
way. The terms on which this article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

http://orcid.org/0000-0001-9029-4329
http://orcid.org/0000-0001-9187-7569
https://doi.org/10.1080/08164622.2025.2492765
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/08164622.2025.2492765&domain=pdf&date_stamp=2026-01-08


empowering patients to take proactive steps in managing 
their eye health and reducing the burden of DR in Australia.

Methods

Study design

This descriptive survey involved collecting online PEMs on DR 
using the three most used search engines, Google, Microsoft 
Bing, and Yahoo18 and three relevant search terms: ‘diabetic 
retinopathy’, ‘diabetic eye disease’, and ‘diabetic vision’. The 
search results were screened for duplicates, and the remain
ing unique PEMs were evaluated for understandability and 
actionability using the PEMAT. Figure 1 outlines the data 
collection and selection process for PEMs.

Data collection and eligibility

The search terms selected were ‘diabetic retinopathy’, ‘dia
betic eye disease’, and ‘diabetic vision’ to ensure a focused 
yet comprehensive search. ‘diabetic retinopathy’ is widely 
used in academic and clinical settings, while ‘diabetic eye 
disease’ captures broader complications like diabetic macular 
oedema and glaucoma. ‘diabetic vision’ reflects layperson 
language commonly used by patients and caregivers, broad
ening the search to include patient-centred resources.

To identify Indigenous-specific PEMs, the same search 
terms were prefixed with ‘Indigenous’ (e.g., ‘Indigenous dia
betic retinopathy’), targeting Aboriginal and Torres Strait 
Islander communities, where ‘Indigenous’ is a commonly 
used term in Australian healthcare.19

The search was conducted using Google Chrome in 
‘Incognito’ (private browsing) mode to prevent previous 
search history, cookies, or browser activity from influencing 
the search results. This ensures unbiased results and mimic 
the experience of an average user searching for information 
about DR for the first time.14,20,21 The first thirty results for 
each search term were included, reflecting typical user beha
viour of not exploring beyond the third page.22 Due to the 
introduction of pageless scrolling, the first thirty results were 
selected as a practical cut-off. Both printable (e. g., written 
PEMs with or without images suitable for printing) and audio
visual (e.g., videos, podcasts, recorded lectures) PEMs were 
included.

Inclusion and exclusion criteria

Inclusion criteria required that PEMs be patient-targeted, 
delivered in English, and freely accessible online (i.e., not 
behind a paywall). Patient-targeted PEMs were identified 
based on specific criteria: materials were deemed patient- 
targeted if the website explicitly stated that the resources 
were aimed at patients or if the content was accessible and 
comprehensible to a lay audience. Conversely, materials were 
categorised as provider-focused and excluded if they were 
published on academic websites explicitly targeting clinicians 
or health professionals, statistical websites (e.g., Australian 
Institute of Health and Welfare government reports), or 
were research papers.

PEMs focusing on diabetes mellitus or other retinal dis
eases, rather than specifically on DR, were excluded to main
tain the focus of the study on DR-related PEMs. Content from 

Key: DM = diabetes mellitus, DR = diabetic retinopathy, P = printable, AV = audiovisual
†Six PEMs contained both P and AV components
‡One PEMs contained both P and AV components

PEMs identified through search engines: 
Google, Bing, Yahoo
· Search terms: “diabetic retinopathy”, 

“diabetic eye disease”, “diabetic vision”

Search results (n = 540)
· Generic population (n = 270)
· Indigenous (n = 270)

Unique PEMs screened for 
inclusion (n=186)

Duplicates removed (n = 354)

PEMs included (n=54)
· Generic population (n = 49, 49P/6AV)†

· Indigenous (n = 5, 4P/2AV)‡

PEMs excluded, with reasons 
(n=132):
· Behind a paywall (n=1)
· Aimed at professionals (n=61)
· Focused on DM (n=28)
· Focused on diseases other than DR 

(n=42)

Figure 1. Process of patient education materials (PEMs) selection.
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multiple pages on DR within the same website was combined 
and counted as a single PEM, while separate links or PDF 
documents were treated as distinct PEMs and evaluated indi
vidually. Duplicates were identified and removed using 
EndNote.

Data assessment of understandability and actionability

The understandability and actionability of PEMs were evalu
ated using the PEMAT, a validated tool designed for use by 
both healthcare professionals and lay-people.23 The PEMAT 
has two versions: PEMAT-P for printable PEMs, which includes 
17 criteria for understandability and 7 criteria for actionability, 

and PEMAT-AV for audiovisual PEMs, with 13 understandabil
ity and 4 actionability criteria (Table 1).8,23 These criteria 
account for the different ways information is conveyed in 
print and audiovisual formats, ensuring a comprehensive 
assessment.8 The PEMAT uses a forced-choice binary system, 
where each item is marked as ‘Agree’ (scored 1) or ‘Disagree’ 
(scored 0), with some items allowing a ‘Not Applicable’ 
option, which excludes that item from the final score 
calculation.8

The PEMAT evaluates the understandability and action
ability of patient education materials but does not explicitly 
assess cultural relevance or adaptation. PEMs with a score of 
70% or higher in understandability or actionability are 

Table 1. Understandability items scores for Indigenous-focused and general population patient education materials (PEMs).

Item

General population 
printable PEMs  

(n = 49)†

Indigenous 
printable PEMs  

(n = 4)‡

General population 
audiovisual PEMs  

(n = 6)†

Indigenous 
audiovisual PEMs  

(n = 2)‡

Domain: Understandability
U1: The material makes its purpose completely evident (P and AV) 31% 75% 50% 100%
U2: The material does not include information or content that distracts 

from its purpose (P)
67% 75% - -

Topic: Word Choice & Style
U3: The material uses common, everyday language (P and AV) 94% 100% 83% 100%
U4: Medical terms are used only to familiarise audience with the terms. 

When used, medical terms are defined (P and AV)
92% 100% 67% 100%

U5: The material uses the active voice (P and AV) 75% 50% 17% 50%
Topic: Use of Numbers
U6: Numbers appearing in the material are clear and easy to understand (P) 74% 25% - -
U7: The material does not expect the user to perform calculations (P) 98% 100% - -
Topic: Organization
U8: The material breaks or ‘chunks’ information into short sections (P and AV) 96% 100% 60% 100%
U9: The material’s sections have informative headers (P and AV) 96% 100% 40% 50%
U10: The material presents information in a logical sequence (P and AV) 98% 100% 100% 100%
U11: The material provides a summary (P and AV) 33% 25% 0% 100%
Topic: Layout & Design
U12: The material uses visual cues (e.g., arrows, boxes, bullets, bold, 

larger font, highlighting) to draw attention to key points (P and AV)
98% 100% NA 100%

U13: Text on the screen is easy to read (AV) - - 100% 100%
U14: The material allows the user to hear the words clearly (e.g., not too 

fast, not garbled) (AV)
- - 100% 50%

Topic: Use of Visual Aids
U15: The material uses visual aids whenever they could make content 

more easily understood (e.g., illustration of healthy portion size) (P)
22% 75% - -

U16: The material’s visual aids reinforce rather than distract from the 
content (P)

70% 75% - -

U17: The material’s visual aids have clear titles or captions (P) 63% 75% - -
U18: The material uses illustrations and photographs that are clear and 

uncluttered (P and AV)
89% 100% 100% 100%

U19: The material uses simple tables with short and clear row and column 
headings (P and AV)

NA NA NA NA

Mean Understandability score 75% 80% 66% 86%
Domain: Actionability
A20: The material clearly identifies at least one action the user can take (P 

and AV)
31% 75% 50% 100%

A21: The material addresses the user directly when describing actions (P 
and AV)

67% 75% 17% 50%

A22: The material breaks down any action into manageable, explicit steps 
(P and AV)

NA NA 0% 0%

A23: The material provides a tangible tool (e.g., menu planners, 
checklists) whenever it could help the user take action (P)

94% 100% - -

A24: The material provides simple instructions or examples of how to 
perform calculations (P)

92% 100% - -

A25: The material explains how to use the charts, graphs, tables, or 
diagrams to take actions (P and AV)

75% 50% NA NA

A26: The material uses visual aids whenever they could make it easier to 
act on the instructions (P)

NA NA - -

Mean Actionability score 75% 80% 66% 86%

Abbreviations: p = printable, AV = audiovisual, NA = not applicable. 
‘NA’ is used for items that were universally excluded across all types of PEMs. 
‘-’ is used for items that are simply not applicable to certain PEM formats (e.g., items relevant to printable materials only are marked ‘-’ for audiovisual materials). 
†Six general population PEMs contained both P and AV components. 
‡One Indigenous PEMs contained both P and AV components.
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considered to meet acceptable standards.23 Item U19 (‘the 
material uses simple tables with short and clear row and 
column headings’) was marked as ‘Not Applicable’ for all 
PEMs, as none of the evaluated materials included tables. 
This approach ensures that only applicable criteria are 
included in the final scoring, consistent with the PEMAT 
methodology.

Two investigators (FT and CQ) independently assessed 
each PEM after reviewing the PEMAT User Guide to ensure 
consistent interpretation.23 Discrepancies were resolved 
through a discussion with an adjudicator (FS) to reach 
a final consensus on each item.

PEMAT grading and data analysis

Each PEM received separate understandability and actionabil
ity scores. These scores were calculated by dividing the total 
score by the total applicable items and then multiplying by 
100 to yield a percentage.23 The percentages represent the 
proportion of criteria met by the PEM. Mean scores were 
calculated by averaging these percentages across all PEMs 
in a given category. Higher percentages indicate better 
understandability or actionability.23 Additionally, the propor
tion of PEMs meeting this 70% threshold was recorded to 
provide a comprehensive overview of their performance.

Additionally, the study applied a modified scoring method 
from Kang, et al.,24 and Wang, et al.,14 which sets a 50% 
threshold for each criterion. This modification help identify 
specific areas within understandability and actionability that 
may require improvement, facilitating targeted recommenda
tions for enhancing future PEMs.14,24

Ethical considerations

This study did not involve direct patient contact and focused 
solely on publicly accessible educational materials; therefore, 
ethics approval was not required.

Results

Initial search

The initial search yielded a total of 540 PEMs, comprising 270 
general population PEMs and 270 Indigenous-focused PEMs. 
After duplicates were removed using EndNote, 186 unique 
PEMs remained for screening. Of these, 132 PEMs were 
excluded for not meeting the inclusion criteria, with the 
most common reason being that the PEMs were aimed at 
professionals (Figure 1). Ultimately, 54 PEMs were included in 
the analysis, with 46 classified as printable PEMs, 1 classified 
as audiovisual PEM, and 7 contained both printable and 
audiovisual components (Supplementary Material 1).

The included PEMs originated from a diverse range of 
creators across several categories. Non-governmental organi
sations contributed the largest share, with 18 PEMs, followed 

by government agencies (n = 13), healthcare providers (n = 10), 
academic or research institutions (n = 6), online health informa
tion portals (n = 4) and professional organisations (n = 3).

PEMAT-P ‘understandability’ scores

The mean understandability score for all printable PEMs was 
71% (n = 53, range 44% − 94%). This percentage reflects the 
average proportion of PEMAT criteria met by the evaluated 
materials. Printable PEMs targeting the general population 
achieved a mean score of 75% (n = 49, range 44% − 94%), 
which was slightly lower than the mean score for Indigenous- 
focused PEMs, at 80% (n = 4, range 63% − 88%) (Table 2). Of the 
53 printable PEMs, 33 met or exceed the 70% cut-off for under
standability. A detailed breakdown of individual item scores for 
both understandability and actionability across general popula
tion and Indigenous-focused PEMs is provided in Table 1.

Using the modified scoring method,14,24 the items with the 
lowest proportion of PEMs meeting the criteria for under
standability were U1 (‘the material makes its purpose com
pletely evident’), U11 (‘the material provides a summary’), and 
U15 (‘the material uses visual aids whenever they could to 
make content more easily understood’), as summarised in 
Table 3a. For both Indigenous and general population PEMs, 
item U19 (‘the material uses simple tables with short and clear 
row and column headings’) was marked as ‘Not Applicable’ 
for all PEMs, thus was not included in any calculations. The 
criteria met by the highest proportion of both Indigenous and 
general population PEMs were U7 (‘the material does not 
expect the user to perform calculations’) and U10 (‘The mate
rial presents information in a logical sequence’).

PEMAT-AV ‘understandability’ scores

The mean understandability score for all audiovisual PEMs 
was 71% (n = 8, range 56% − 92%), calculated as the average 
proportion of criteria met across all evaluated materials. 
Indigenous audiovisual PEMs had a higher mean score of 
86% (n = 2, range 80% − 92%) compared to general popula
tion PEMs, which had a mean score of 66% (n = 6, range 56% 
− 75%) (Table 2). Of the 8 audiovisual PEMs, 5 met the 70% 
cut-off for understandability.

The criteria met by the lowest proportion of audiovisual 
PEMs were U5 (‘the material uses the active voice’), U9 (‘the 
material’s sections have informative headers’), and U11 (‘the 
material provides a summary’), as presented in Table 3b. Items 
U19 (‘the material uses simple tables with short and clear row 
and column headings’) and U12 (‘the material uses visual cues 
to draw attention to key points’) were marked ‘Not Applicable’ 
for audiovisual PEMs and printable PEMs, respectively.

PEMAT-P ‘actionability’ scores

The mean actionability score for printable PEMs was 42% (n = 53, 
range 0%−100%), reflecting the average proportion of 

Table 2. Understandability and actionability scores for Indigenous-focused and general population patient education materials (PEMs).

Category ‘U’ mean (%) ‘U’ range (%) PEMs ≥70% (U) ‘A’ mean (%) ‘A’ range (%) PEMs ≥70% (A)
Printable, general population (n = 49) 75 44–94 33 (67%) 42 0–80 2 (4%)
Printable, Indigenous (n = 4) 80 63–88 3 (75%) 53 20–100 1 (25%)
Audiovisual, general population (n = 6) 66 56–75 3 (50%) 22 0–67 0 (0%)
Audiovisual, Indigenous (n = 2) 86 80–92 2 (100%) 50 33–67 0 (0%)

Abbreviations: U = understandability, A = actionability.
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actionability criteria met. General population printable PEMs had 
a mean score of 42% (n = 49, range 0% − 80%), while Indigenous 
PEMs scored slightly higher at 53% (n = 4, range 20%−100%) 
(Table 2). Only three of the 53 PEMs reached the 70% cut-off for 
actionability.

As shown in Table 3a, the actionability criteria met by the 
lowest proportion of printable PEMs were A22 (‘the material 
breaks down any action into manageable, explicit steps’), A23 
(‘The material provides a tangible tool whenever it could help 
the user take action’), and A26 (‘The material uses visual aids 
whenever they could make it easier to act on the instruc
tions’). Item A24 (‘The material provides simple instructions or 
examples of how to perform calculations’) was marked ‘Not 
Applicable’ and excluded from final calculations. The action
ability criterion met by the highest proportion of printable 
PEMs was A20 (‘The material clearly identifies at least one 
action the user can take’), with 52 out of 53 PEMs (98%) 
graded ‘Agree’ on this item.

PEMAT-AV ‘actionability’ scores

Audiovisual PEMs had a mean actionability score of 29% 
(n = 8, range 0% − 67%). General population audiovisual 
PEMs had a mean score of 22% (n = 6, range 0%−67%), 
while Indigenous audiovisual PEMs scored higher with 
a mean actionability of 50% (n = 2, range 33%−67%) 
(Table 2). None of the audiovisual PEMs reached the 70% 
actionability cut-off.

As summarised in Table 3b, the actionability criteria met by 
the lowest proportion of audiovisual PEMs were A21 (‘The 
material addresses the user directly when describing actions’) 
and A22 (‘The material breaks down any action into manage
able, explicit steps’). Item A25 (‘The material explains how to 
use the charts, graphs, tables, or diagrams to take actions’) was 
marked ‘Not Applicable’ and excluded from final calculations. 

The actionability criterion met by the highest proportion of 
audiovisual PEMs was A20 (‘The material clearly identifies at 
least one action the user can take’), with five out of eight 
audiovisual PEMs (63%) graded ‘Agree’ for this item.

Characteristics of creator and PEM performance

Table 4 summarises the mean understandability and action
ability scores for printable and audiovisual PEMs by charac
teristics of creator. Printable PEMs from non-governmental 
organisations, government agencies, and professional orga
nisations achieved the highest mean understandability scores 
(80%), while online health information portals had the lowest 
(58%). Actionability scores were highest for professional orga
nisations (60%) and academic/research institutions (57%), but 
lower for healthcare providers (38%) and online health portals 
(30%). For audiovisual PEMs, government agencies achieved 
the highest mean understandability score (78%), followed by 
non-governmental organisations (70%). Actionability scores 
were consistently low across all creators, with non- 
governmental organisations scoring highest (45%) and 
healthcare providers scoring lowest (0%).

Discussion

The evaluation of DR PEMs revealed generally adequate 
understandability scores, with most materials meeting the 
70% threshold. Indigenous-focused PEMs achieved higher 
understandability scores than general population PEMs, sug
gesting greater clarity and relevance. However, actionability 
scores were lower across all formats and populations, with 
few PEMs reaching the 70% cut-off, highlighting a lack of 
clear, actionable steps to support patient self-management. 
These gaps emphasise the need for PEMs with step-by-step 
instructions and visual aids to enhance engagement and 

Table 3. Lowest performing items for (a) printable patient education materials (PEMs; n = 53) and (b) audiovisual patient education materials (PEMs; n = 8).

Item type Item code and description
PEMs meeting 50% 

threshold (%)
(a) printable patient education materials (PEMs; n = 53)

Understandability U1 - The material makes its purpose completely n=evident. 18 (34%)
U11 - The material provides a summary. 17 (32%)
U15 - The material uses visual aids whenever they could make content more easily understood. 14 (26%)

Actionability A22 - The material breaks down any action into manageable, explicit steps. 13 (25%)
A23 - The material provides a tangible tool (e.g., menu planners, checklists) whenever it could help the 

user take action.
3 (6%)

A26 - The material uses visual aids whenever they could make it easier to act on the instructions. 2 (4%)
(b) audiovisual patient education materials (PEMs; n = 8)

Understandability U5 - The material uses the active voice. 2 (25%)
U9 - The material’s sections have informative headers. 3 (43%)
U11 - The material provides a summary. 2 (25%)

Actionability A21 - The material addresses the user directly when describing actions. 2 (25%)
A22 - The material breaks down any action into manageable, explicit steps. 0 (0%)

Table 4. Mean understandability and actionability scores by characteristics of creator for printable and audiovisual patient educational materials (PEMs).

Printable PEMs Audiovisual PEMs

Characteristics of Creator n ‘U’ mean (%) ‘A’ mean (%) n ‘U’ mean (%) ‘A’ mean (%)
Professional organisations 3 80 60 2 65 17
Government agencies 12 80 46 2 78 33
Non-governmental organisations 18 80 38 3 70 45
Academic or research institutions 6 71 57 - - -
Healthcare providers 10 71 38 1 75 0
Online health information portals 4 58 30 - - -

Abbreviations: U = understandability, A = actionability, PEM = patient educational material.
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empower people living with diabetes to manage their condi
tion effectively.25,26

In terms of understandability, the findings are consistent 
with prior research on PEMs for chronic conditions and 
ophthalmology.14 Studies on age-related macular degenera
tion PEMs, for example, reported similar understandability 
scores, with printable materials achieving around 74% 
understandability.14 This aligns with the results, where gen
eral population DR printable PEMs averaged 75%, while 
Indigenous PEMs scored slightly higher, at 80%. This trend 
may reflect the efforts to simplify language and enhance 
clarity, particularly in materials aimed at Indigenous popula
tions, which have been tailored to improve comprehension 
by incorporating culturally relevant language.

While the PEMAT does not explicitly assess cultural rele
vance, the higher understandability scores observed for 
Indigenous PEMs may reflect the incorporation of culturally 
tailored language and design elements. This highlights the 
potential benefits of cultural adaptation in enhancing the 
clarity and accessibility of PEMs. Audiovisual PEMs, however, 
generally scored lower on understandability, which is consis
tent with the findings from diabetes-related PEMs assessed 
by Kang et al.,24 where audiovisual materials often lacked 
clarity due to less organised content and insufficient use of 
visual aids.

Results showed that general population audiovisual DR 
PEMs had a mean understandability score of 66%, while 
Indigenous audiovisual PEMs scored higher at 86%. This dif
ference underscores the potential benefit of cultural adapta
tion in improving comprehension and suggests that 
audiovisual materials may require more attention to structure 
and content presentation to reach an adequate level of 
understandability.

Regarding actionability, the findings reveal a significant 
gap, with scores markedly lower than understandability 
across all PEM types. This mirrors previous studies on age- 
related macular degeneration and general diabetes PEMs, 
where materials were understandable but lacked clear, prac
tical steps for patient action.14,27 For example, a study on age- 
related macular degeneration found that while these PEMs 
were comprehensible, they frequently failed to offer specific, 
actionable guidance for managing the condition effectively.14

Similarly, Kloosterboer et al.,15 reported that many DR- 
related materials lacked explicit instructions, echoing the 
finding that both Indigenous and general population DR 
PEMs did not provide manageable, step-by-step guidance.27 

These consistent shortcomings underscore the importance of 
prioritising actionability, particularly for patients managing 
chronic conditions who depend on actionable guidance for 
preventive behaviours, such as regular eye exams or mana
ging blood glucose levels, both essential in delaying DR 
progression.4

Additionally, findings indicate that audiovisual PEMs score 
lower than printable PEMs in actionability when assessed by 
clinical investigators, likely due to the absence of structured, 
step-by-step instructions. Since audiovisual PEMs are often 
more engaging and accessible, enhancing them with visual 
demonstrations, verbal prompts, and interactive features 
could significantly improve their effectiveness in supporting 
patient adherence to preventive practices, complementing 
traditional printable PEMs.28,29

The characteristics of PEM creators also appear to influ
ence their effectiveness. Materials developed by non- 

governmental organisations and government agencies 
demonstrated higher understandability scores, while profes
sional organisations performed better in actionability. These 
findings suggest that the characteristics of the creators, such 
as being consumer-led or involving co-design processes, may 
influence the effectiveness of PEMs. Future efforts could 
explore how leveraging these strengths across creator types 
can improve the overall quality of PEMs.

To further assess the alignment between clinical investi
gator and patient perspectives, we conducted a small pilot 
consultation with three patients living with diabetes. These 
patients evaluated a randomly selected subset of 11 printable 
and 4 audiovisual PEMs targeting the general population. For 
printable PEMs, the mean understandability scores were 76% 
for investigators and 66% for patients, while the mean action
ability scores were nearly identical at 40% and 42%, respec
tively. However, for audiovisual PEMs, patients rated both 
understandability (90% vs. 76%) and actionability (87% vs. 
25%) significantly higher than investigators.

These findings suggest that audiovisual materials may 
resonate more strongly with patients, potentially due to 
their engaging and practical presentation, even though they 
may lack structured, step-by-step instructions as identified by 
investigators. This highlights the complementary value of 
patient perspectives alongside clinician-led evaluations, offer
ing insights into how PEMs are utilised by their intended 
audience. Future research should further explore these differ
ences through larger-scale patient evaluations and investi
gate how audiovisual PEMs can balance patient engagement 
with improved structured guidance to support preventive 
behaviours. Such efforts could inform the development of 
PEMs that better meet the needs, preferences, and experi
ences of people living with diabetes.

This study has several strengths, including the use of the 
validated Patient Education Materials Assessment Tool 
(PEMAT) to systematically evaluate the understandability and 
actionability of diabetic retinopathy (DR) PEMs. The inclusion 
of both Indigenous and general population PEMs provides 
novel insights into the accessibility and cultural relevance of 
materials available to diverse populations. While cultural adap
tation may contribute to higher understandability scores for 
Indigenous PEMs, further research is needed to evaluate the 
impact of culturally specific elements systematically.

However, there are some limitations to be acknowledged. 
While the study focused on English-language materials, 
reflecting the prevalence of English health resources in 
Australia, this may limit generalisability to non-English- 
speaking populations. The decision to analyse only the first 
30 search results aligns with typical user behaviour, ensuring 
relevance to commonly accessed resources. However, focus
ing on publicly available online PEMs means the study may 
not reflect materials provided in clinical settings; however, 
online resources are increasingly a primary source of health 
information for many individuals, underscoring the impor
tance of evaluating these accessible materials.

While this study evaluated publicly available PEMs, emer
ging features of search engines, such as AI-generated sum
maries, warrant consideration. Although AI summaries were 
not available in Australia at the time of this study (June 2024), 
they now provide quick answers to keyword searches and cite 
a mix of patient-targeted and provider-focused resources. 
However, these summaries remain experimental and lack 
the depth of comprehensive PEMs tailored to the general 
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public. Future research should explore how AI-generated 
summaries impact patients’ ability to find and engage with 
high-quality, patient-centred PEMs.

Future efforts should focus on addressing the identified 
gaps in actionability by incorporating step-by-step instruc
tions, visual aids, and culturally relevant content. Larger-scale 
evaluations involving patients could provide valuable 
insights into how PEMs are perceived and utilised. 
Expanding research to include non-English PEMs and explor
ing the role of emerging technologies, such as AI-generated 
summaries, could further enhance the accessibility and effec
tiveness of patient education materials. Additionally, co- 
designing PEMs with input from patients and healthcare 
providers will ensure that materials are aligned with user 
needs and preferences, ultimately improving patient 
outcomes.

Conclusion

This study highlights the need for DR-related PEMs to 
enhance both understandability and actionability, supporting 
self-management among diverse populations. While many 
PEMs met the 70% threshold for understandability, 
Indigenous-targeted materials generally scored higher, indi
cating that culturally tailored content may improve compre
hension. However, actionability scores were consistently low 
across all PEM types, especially in audiovisual formats, reveal
ing a critical gap in providing clear, actionable steps for 
effective self-management. Future PEMs should include step- 
by-step instructions, visual aids, and simplified language to 
better engage patients and support self-management beha
viours. Improving these aspects can empower both 
Indigenous and general population patients to manage DR, 
reducing disease burden and promoting equitable health 
outcomes.
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