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Introduction: Information design and the design process is vital as part of the
health communication strategy to tackle and prevent antimicrobial resistance.
Various methods have been developed to achieve holistic tackling of antimicrobial
resistance. In primary healthcare and low-resource settings, community healthcare
workers and end-user participation allow for interventions to be more effective
in meeting the target population’s demands and needs.

Methods: During this study, an antimicrobial resistance health information leaflet
and a trainer's manual were designed in Makana Local Municipality’s primary
healthcare settings. The developed materials were assessed for readability using
seven readability formulas and suitability using the Patient Education Materials
Assessment Tool and the Suitability Assessment of Materials instrument.
Results: The health information leaflet scored a final readability of grade 14,
classifying it as ‘difficult’ to read because some medical terms could not be
substituted. However, due to written and verbal explanations provided, the
community healthcare workers and pharmacist assistants found it easy to
understand the health information leaflet and requested no further changes.
The finalized health information leaflet obtained a Patient Education Materials
Assessment Tool understandability score of 92%, Patient Education Materials
Assessment Tool actionability score of 97%, and a Suitability Assessment of
Materials instrument score of 91%, proving that it was suitable for its target
population.

Discussion: The workshops and trainer's manual resulted in a significant
increase in the peer educators’ antimicrobial resistance-related knowledge. The
participants felt empowered and prepared to be the change agents amongst
their peers and communities because of the collaborative approach used in
the study. The health information leaflet and trainer’'s manual on antimicrobial
resistance can come in handy for the community healthcare workers and peer
educators to use as resources for future home visits and awareness raising
campaigns.

KEYWORDS

antimicrobial resistance, communicative ecology, community healthcare workers,
health information materials, health promotion, Makana municipality, peer educators,
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Introduction

Since the World Health Organization (WHO) developed the five
strategic objectives of the Global Action Plan on Antimicrobial
Resistance (AMR) (1), several new global initiatives in National
Action Plans in 194 Member States of WHO are increasingly focusing
on “Awareness, Behaviour Change and Education” (2-7). These
initiatives are being driven under the first strategic objective to
“improve awareness and understanding of AMR through effective
communication, education and training”. In 2015, WHO carried out
a global public awareness survey on AMR which highlighted the lack
of public knowledge on the appropriate use of antibiotics as well as the
lack of public understanding of individual behaviour towards the
possible development of AMR (5, 6). Along with WHO, the O’Neill
report stresses the importance of conducting public-focussed AMR
awareness interventions, although it does not provide detailed means
of delivering such interventions (6, 8), especially in low- and middle
income countries (LMICs).

AMR is partly driven by public knowledge, beliefs, attitudes, and
expectations as these factors impact self-medication amongst
communities in LMICs where the possibility of access to antibiotics
without prescriptions is more likely. Additionally, patient pressure
could also be one of the factors influencing prescribing patterns
amongst medical doctors (5, 9). Furthermore, non-adherence to
antibiotics increases the development of AMR. A study showed that
the development of an educational leaflet significantly improved
adherence to short-term antibiotics (10). Evidence-based health
information leaflets (HILs) as a part of multifaceted interventions are
progressively becoming important in influencing end-user knowledge
and expectations in antibiotic prescribing, and thus possibly
preventing the development of AMR (11).

Written health information can be advantageous not only for those
who find it difficult to understand and remember verbal instructions
and when counselling may not be possible due to lack of time (12, 13),
but for most people as a complementary advantage to verbal
instructions. HILs and trainer’s manuals can also be referred to when
required to serve as a reminder for end-users as well as their families
and caretakers. However, people with low- to semi-literacy skills,
particularly in LMICs, may struggle to read and understand most
health information (14, 15). This could be due to the high use of
scientific and medical terms that could result in misinterpretation and
negligence of the given information when the reading materials have
not been designed to align to the literacy abilities of end-users. Thus, it
is vital to obtain the correct readability level of the given health
information based on the readability levels of the target population (16).

A study on AMR conducted in three Thai villages, a rural middle-
income setting, concluded that the use of technical medical language
is inappropriate for public communication purposes (2). Health
interventions which involve the end-users in developing the health
information materials have proven to be successful. End-user
participation improves the suitability of written materials to meet the
participants’ literacy requirements (17, 18). With that being said, it is
important to note that minimal studies have engaged with low- to
semi-literates when it comes to the design process of written health
information materials (18), thus there is an the increased need to
conduct such studies.

Health communication can help to bridge the gap between
healthcare professionals and communities which lack awareness and
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knowledge (19, 20). In terms of AMR, the communication strategy
needs to capture a complete scope and settings/environment where
AMR develops and where its new characteristics emerge. Health
communication can further assist in strengthening primary healthcare
(PHC) in South Africa by promoting health and preventing diseases (21,
22). Sharma et al. (23) showed that the local conditions in the PHC
settings in South Africa, specifically in Makana Local Municipality, are
not conducive for counselling of patients about AMR and its
development. At the same time, results of the study indicated that there
was a lack of training opportunities for the formal and community
healthcare workers (CHWs ) (23). Using the principles of communicative
ecology, Sharma et al. (23) proposed to involve all relevant stakeholders
in the PHC settings. That study was the basis of the collection of the data
on design of health promotion materials. The study revealed that the
factors that control/influence the development of AMR are routine, as
reported by the other authors in the literature (23). Lack of training of
healthcare workers about AMR and the lack of time to counsel patients
about AMR by pharmacists, prescribers and CHWs form a
communication gap in AMR management in Makana Local
Municipality. This communication gap is the result of lack of information
and the contact between the healthcare workers and patients. It is a gap
in the context of Luhman’s theory of communication (24) and the
framework of communicative ecology (23).

Health communication along with community engagement
allows for comprehensive and sustainable health development (22).
Raising awareness on the prevention and control of AMR provides
an opportunity for further engagement and collaboration between
stakeholders (25, 26). Due to the lack of trained healthcare
professionals, task shifting with trained healthcare workers,
particularly CHWs, are being recognised in many LMICs for
delivering PHC services (27, 28). CHWs can therefore reduce the
burden on under-resourced and overutilized healthcare systems
health
communication, particularly in remote areas. CHWs can effectively

and increase provision of literacy appropriate
contribute towards community outreach programmes and local
health promotion, thus assisting in addressing the health equity gap
and further supporting the health-related SDGs and Universal
Health Coverage (28-30). Peer educators trained for becoming
health

communication by raising awareness and influencing their peers,

change agents can similarly contribute towards
families and communities (31-34). These two groups, namely
CHWSs and peer educators have similar mandates but also slightly
different background of recruitment, or the entity they are
responsible to. In the current article, these overlapping and yet
differing mandates/lines of accountability will be presented as
appropriate in a different sections of the article. Such overlaps or
differences should be understood by the reader as an expression of
the reality on the ground in Makana Local Municipality in
combatting AMR. The overlaps and differences are also to be seen
as part of the development of the health promotion materials for the
specific conditions in the Makana PHC system and in the related
settings in the municipality.

This study is part of a strategy to develop a context-specific and
culture-sensitive HIL and trainer’s manual on AMR based on a
community-based participatory research (CBPR) approach (35) and
health communication (19, 20). Settings of this study is Makana Local
Municipality, where the human development index increased from

0.57 in 2001 to 0.67 in 2012 [Makana Local Municipality (36), page 64,
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Figure 7]. Previous studies by the authors and other researchers in the
area showed that AMR is an environmental problem (37). Up to 45%
of the Makana population did not have any income around the study
period [Makana Local Municipality (36), section 2.3.1 page 71
table 38]. Sharma et al. (38) also reported that the most procured
antimicrobial therapeutic agent in Makana PHC sector was isoniazid.
This indicates that the treatment of tuberculosis was a significant part
of the activities in the PHC sector in Makana Local Municipality, i.e.,
tuberculosis contributes significantly to the burden of disease in the
municipality. Significant part of the household income was shown to
be required by the Makana population to be spent on the procurement
of potable water from alternative resources (39). Dowse et al. (40)
reported that the population in South Africa often faces low health
literacy levels and so pictograms are a good tool in the engagement in
health promotion. Finally, concurrent articles from this research have
indicated that the Makana population faces transport barriers in
accessing PHC and that this can contribute to the development of
AMR in the municipality. It is against this background that the current
study seeks to develop a set of HILs and health promotion information
manuals to tackle AMR in Makana Local Municipality. The principles
of communicative ecology and the aim to understand factors, which
control the emergence of AMR in the Makana healthcare system, are
driving the material development (23).

Method

Research process for health information
materials

Figure 1 shows the research process that took place for the
health information materials. In the rest of the article, tables and
figures, SSIs stands for the semi-structured interviews, FGDs

10.3389/fpubh.2025.1542448

represent focus group discussions and CHWs stands for the
community healthcare workers.

Development of the HIL

Figure 2 shows the developmental process of the HIL. SSIs and
FGDs were conducted with healthcare professionals and providers
from seven PHC clinics in Grahamstown/Makhanda, South Africa, to
identify the information gap. The information obtained was used to
guide the development of a HIL titled “Antimicrobial Resistance”. The
HIL was first developed in the English language as an A4-sized 3-panel
leaflet using Microsoft Publisher and Microsoft PowerPoint. The
graphics were either designed manually or obtained from the ‘Creative
Commons’ feature on the above-mentioned softwares. Peers from the
Faculty of Pharmacy at Rhodes University, and representative groups
of the intended users (CHWs and pharmacist assistants—PAs) were
consulted regarding the content, graphics, and format of the HIL
during the developmental process. Finally, a FGD was conducted with
peer educators from Rhodes University to discuss the finalized HIL
and to reaffirm if further edits were required.

Evaluation of the HIL

The readability of the HIL was assessed using seven readability
formulas: the Flesch Reading Ease Formula; the Flesch-Kincaid Grade
Level; the Fog Scale; the Simple Measure of Gobbledygook (SMOG)
Index; the Coleman-Liau Index; the Automated Readability Index;
and the Linear Write Formula (41). The Flesch-Kincaid and the
SMOG indices indicate what level of education or engagement with
the topic the reader must achieve for comprehension of the message
that is being communicated. The full text of the HIL was copied and

N
eldentify gaps/information access gaps in AMR knowledge and misinformation
from SSIs and FGDs with healthcare professionals and providers from 7 PHC
clinics
eDesign AMR health information materials )
. s N\
*Online readability tests
*SAM and PEMAT softwares/instruments - readability and HIL analysis
instruments
eEnd-user feedback from workshops, SSIs and FGDs )
N\
eTranslation of finalized health information materials into local languages
eDistribution of health materials to HCPs and peer educators
J

FIGURE 1

group discussions), AMR, SAM, PEMAT, HCPs (healthcare professionals).

Research process for health information materials. The following abbreviations are used in the figure: SSls (semi-structured interviews), FGDs (focus
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HIL Draft 1
2 supervisors and 5 Pharmacy postgraduate
Peer Review students used SAM instrument and PEMAT,
readability test
HIL Draft 2
. . 8 CHWs and 7 PAs completed a brief survey
Pilot Testing .
and gave feedback on the HIL directly
HIL Draft 3
Focus Group Discussion 7 peer educators had a FGD to finalize the HIL
FIGURE 2
Developmental process of the health information leaflet (HIL). The following abbreviations are used in the figure: patient education materials
assessment tool (PEMAT) and the suitability assessment of materials (SAM) instrument, focus group discussion (FGD).

pasted into the online readability tool which automatically assessed
the seven readability scores using the above-mentioned formulas as
well as the average readability score. The quality and suitability of the
HIL was assessed using the PEMAT (42), and the SAM instrument
(43, 44).

The PEMAT is a systematic method intended to be completed by
professionals, including health care professionals and providers, to
assess the “understandability” of health
information materials. “Understandability” allows users with varying

and “actionability”

demographics and health literacy levels to easily comprehend and
explain key messages, whilst “actionability” allows them to easily
identify what behaviours and/or activities they can implement based
on the information provided. The PEMAT rates health information
materials in the following seven topics:

1 Content

2 Word choice and style
3 Use of numbers

4 Organization

5 Layout and design

6 Use of visual aids

7 Actionability

The PEMAT has a total of 26 items with the response options of
‘Disagree’ where a score of 0 is given or ‘Agree’ where a score of 1 is
given. Some items also have a response option of ‘Not Applicable’ An
item is rated as “Agree” when it is met 80-100% of the time throughout
the health information materials. The PEMAT provides one score for
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“understandability” and a separate score for “actionability” where the
scores are calculated as shown in Equations 1, 2 (42):

PEMAT Understandability Score (%)
Total points for,understandability,

= - -x100 (1)
Total possible points for understandability
PEMAT Actionability Score (%)
Total points for actionability «100 2

" Total possible points for’actionability'

The SAM instrument is a systematic method to quantitatively
evaluate the suitability of health information materials, including the
readability and cultural appropriateness of the materials. The SAM
instrument rates health information materials in the following
six factors:

» Content

o Literacy demand

o Graphic illustrations, lists, tables, charts
« Layout and typography

o Learning stimulation and motivation

o Cultural appropriateness

The SAM instrument has 22 items in total with the response
options of ‘superior’ where a score of 2 is given, “adequate” where a
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score of 1 is given, or “not suitable” where a score of 0 is given. The
SAM score is calculated as shown in Equation 3 (44):

Total SAM score
SAM Score (%) = —————————x100 3)
Total possible score

Two supervisors and five postgraduate students from the Faculty
of Pharmacy, Rhodes University provided feedback on the first draft
of the HIL using the PEMAT and SAM instruments and provided
additional comments/suggestions. The PEMAT and SAM scores were
compared, and the feedback was used to finalise a second draft of the
HIL. Eight CHWs and seven PAs from the seven PHC clinics
volunteered to participate when approached with the Participant
Invitation Letter. They were selected by means of stratified random
sampling — ensuring that there is at least one participant from each
PHC clinic - with the assistance of the District Pharmacist at the
Eastern Cape (Makana Sub-District) Department of Health and were
required to sign the Participant Informed Consent Form before the
pilot testing commenced. Participants were requested to provide their
demographic details. The second draft of the HIL was pilot tested
using a brief survey (see the Supplementary information) and a copy
of the HIL to ensure its suitability and comprehension amongst the
target users. Participants were asked to identify and circle text on the
HIL which they did not understand, comment on the culture-
sensitivity and appropriateness of the text and illustrations used and
provide feedback on how the HIL can be improved. Remarks made by
the participants were compared, and the feedback was used to compile
the third draft of the HIL. Most participants’ feedback was similar, i.e.,
data saturation was reached; hence the testing did not continue.

Development of the trainer’'s manual

Figure 3 shows the developmental process of the trainer’s manual.
During the Rhodes University peer educators’ workshop, the topic of
‘Antimicrobial Resistance’ was introduced to 21 peer educators. The
researcher was allocated an hour-long session which was inclusive of
a presentation, an activity/demonstration on hand hygiene, and a
question-and-answer session. An IsiXhosa interpreter was present
throughout the workshop to confirm understandability amongst the
peer educators. Once the participants confirmed that they were
comfortable to talk in English, the interpreter was not used for future
workshops and discussions. The Participant Invitation Letter and
Participant Informed Consent Form were distributed to all peer
educators prior to the presentation. Upon completion of the consent
form, the peer educators completed a pre- and post-workshop
questionnaire (see pre- and post-workshop questionnaire for
workshop 1 in the Supplementary information) which consisted of
multiple-choice questions and Yes/No questions. The purpose of the
questionnaire was to quantify whether the workshop was able to
achieve its aim of increasing awareness and providing relevant
information on AMR.

The presentation and activities from the workshop formed the
basis of the first draft of the AMR trainer’s manual. The previously
developed HIL was also added to the trainer’s manual. Two supervisors
from the Faculty of Pharmacy as well as the peer educators from
Rhodes University were consulted whilst developing the trainer’s
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manual. The trainer’s manual was first developed in the English
language as an A4-sized document using Microsoft Word and
Microsoft PowerPoint. The graphics were either designed manually or
obtained from the ‘Creative Commons’ feature on the above-
mentioned softwares. The images used for ‘hand hygiene’ and the
instructions regarding ‘how to wash your hands’ were taken by the
researcher with the assistance of Pharmacy Practice postgraduates
from the Faculty of Pharmacy, Rhodes University.

Evaluation of the trainer's manual

Seven peer educators from Rhodes University volunteered to
participate in a FGD when approached with the Participant Invitation
Letter. They were selected by means of simple random sampling with
the assistance of a key stakeholder who coordinates activities of peer
educators and were required to sign a Participant Informed Consent
Form prior to the FGD. Participants were requested to provide their
demographic details. The researcher went through the latest draft of
the HIL with the peer educators to reaffirm if further edits were
required. This session was also used to discuss the development of the
trainer’s manual with the peer educators and to obtain any feedback
and/or comments on additional information which the peer educators
would like to see in the trainer’s manual. The peer educators again
completed a pre- and post-workshop questionnaire (see pre- and post-
workshop  questionnaire ~ for ~ workshop 2 in  the
Supplementary information) which consisted of multiple-choice
questions and Yes/No questions. The purpose of the questionnaire was
to quantify if the peer educators recalled the information covered in
the first workshop as well as to reiterate the key points relating to AMR
and those discussed in the HIL.

Two supervisors from the Faculty of Pharmacy, Rhodes University
provided feedback on the first draft of the trainer’s manual. The minor
feedback and comments were used to finalise a second draft. The
second draft of the trainer’s manual was printed as an A4-sized
document in colour and distributed amongst peer educators with the
assistance of a key stakeholder who coordinates activities of peer
educators. The peer educators were given a period of two months to
go through the trainer’s manual and provide feedback on the manual.
Since no changes were requested, the manual was then translated into
IsiXhosa and distributed again, via email, amongst the peer educators.
At this stage, in-person FGDs and/or SSIs were not conducted due to
the COVID-19 protocols and circumstances. After a few months, SSIs
were conducted with three peer educators via WhatsApp calls to
obtain feedback (see the Trainer’s manual feedback in the
Supplementary information) on the finalized trainer’s manual. All
three peer educators confirmed that further changes in the trainer’s
manual were not required; thus, testing did not continue, and the
English and IsiXhosa versions of the trainer’s manual were finalized
(see the final Trainer’s manual in the Supplementary information).

Translation and distribution of the health
information materials

The final version of the HIL and trainer’s manual were translated

into IsiXhosa and Afrikaans; two local languages of the Eastern Cape
Province in South Africa. They were distributed amongst the peer
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2 supervisors gave feedback

Printed copies distributed amongst peer
educators for two months

Translated Trainer's Manual distributed
amongst peer educators via email

Trainer's Manual Draft 1

A 4

Trainer's Manual Draft 2

A 4

Trainer's Manual Translation from English to IsiXhosa

Minor changes made

No changes requested

3 SSls with peer educators (telephonic) and no
changes requested

FIGURE 3

Developmental process of trainer's manual. The abbreviation of SSls stands for semi-structured interviews.

educators at Rhodes University, as well as the healthcare professionals
and providers from the seven PHC clinics in Grahamstown/
Makhanda with the assistance of the District Pharmacist at the Eastern
Cape (Makana Sub-District) Department of Health.

Social network for stakeholders

Figure 4 shows the social network for the stakeholders in
this study.

In the below social network, the size of the circle indicates the relative
size of the given group, i.e., the bigger the circle, the more people involved.
The direction of the arrows indicates the flow of information and direction
of communication. The solid lines indicate full interaction as opposed to
the dashed lines which indicate partial interaction, i.e., supervision. The
thickness of the arrows indicates the amount of interaction which took
place during the study. The study participants were recruited based on the
previous work that some of the authors of the current paper, as well as
other researchers from the Faculty of Pharmacy at Rhodes University,
have done with the peer educators, and the CHWs in the Makana health
environment (38, 45, 46). The study participants were recruited based on
being active CHWs and peer educators at the time of the current study.
The approach was convenience and purposive sampling.

From a theoretical point of view, the study approach was rooted in
the Luhman’s theory of communication and development of the health
promotion materials is context-specific for the Makana healthcare
settings. Health promotion materials are created by engagement
between the different stakeholders in the PHC clinics and the
community members who are at the boundary between the
community - patients and the healthcare systems, namely CHWs s (as
based on the page of the article - see above). By combining the
theoretical and global knowledge about the factors that drive AMR
development, with local knowledge and specific factors, the authors
hoped to develop health promotion materials that would maximise the
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success of any public health intervention to tackle AMR development
and spread in Makana Local Municipality. Tackling AMR requires that
project activities, such as those described in the current article, are
interactions among humans. Those interactions create communication
according to Luhman’s theory of communication. Such interaction can
be harnessed to tackle AMR, and the tackling can be facilitated by the
group of people who are creating the communication network
according Luhman’s theory. Communication occurs through contact
and the exchange of information facilitates understanding about the
extent of AMR as a public health problem. This information then lays
the foundation for tackling AMR.

Data validity and reliability

Data validity and reliability were ensured by including the
researcher’s supervisors, Pharmacy postgraduate students, and peer
educators from Rhodes University, as well as at least one PA and one
CHW from the seven PHC clinics as participants for this phase of the
study. This approach ensured that peer educators from different
departments at Rhodes University and all PHC clinics were represented
without generalisation and feedback was taken into consideration
without bias. Data validity was further strengthened through the use of
brief surveys for pilot testing and focus group discussions which were
recorded alongside with note-taking. The use of seven online readability
tests, and the PEMAT and SAM instrument for testing the health
information materials, and end-user feedback from the workshops with
peer educators further supported data reliability. Quotations from the
qualitative data are presented as direct transcription of the recordings
from the data collection part of the study. Where translations were done
and are reported on in this article, the language was adjusted to ensure
and to reflect the authenticity of the participants quotes as much as
possible. Data presented in the Results section is deemed a representative
presentation of the interviewees opinions and inputs.
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Supervisors,
Faculty of
Pharmacy

(N=2)

Peer
Educators,
Rhodes
University
(N=21)

Rhodes
University
Support Staff
(N=1400)

FIGURE 4

Rhodes
University
Health Care
Centre
(N=1)

Social network for stakeholders, where PHC stands for primary healthcare.

Makana
Sub-District
Department

of Health
(N=1)

Community
Health Workers
from seven PHC

clinics
(N=35)

Ethical clearance

The research project was approved by the Rhodes University
Faculty of Pharmacy Ethics Committee (PHARM 2017-05) and
extended by Rhodes University Ethical Standards Committee three
times under the same tracking number. Permission and clearance to
work in the Department of Health facilities was also granted under the
tracking number: EC_2017RP24_25.

Results

Development of the AMR health
information leaflet

The  participants  demographics are  shown in
Supplementary Table S1. Their age ranged between 29-59 years, with
an average of 41 + 10 years. In total, 14 out of 15 participants (93.33%)
were females and IsiXhosa was the home language of all the
participants. Results of seven readability tests for the first and third
drafts of the HIL are presented in Table 1.

Using the Past 3.0-5.0 statistical software package (see https://
www.nhm.uio.no/english/research/resources/past/ for details, website
accessed on 19th July 2025), the Mann-Whitney test at 5% level of
significance showed that there was no significant difference between
the HIL readability scores for draft 1 and draft 3 (p-value = 0.9819).
There was, however, qualitative improvement in the readability of the
HIL was observed. Summary of the seven readability formulae is
summarised as the average readability score of the first and third
drafts of the HIL in Table 2. The PEMAT and SAM results of the first
draft of the HIL are presented in Table 3. Using Past software, the
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PEMAT understandability scores for the first HIL draft and the third
draft were not statistically significant at 5% level of significance (the
Mann-Whitney test, p-value = 0.5245).

For the actionability scores, similar testing revealed analogical
results (the Mann-Whitney test at 5% level of significance,
p-value = 0.6825). Finally, the SAM scores were not statistically
significant at 5% level of significance, but the testing results were
borderline (the Mann-Whitney test, p-value = 0.0571).

The PEMAT and SAM results of the third draft of the HIL are
presented in Table 4.

The first draft of the HIL was modified to create a second draft
after the initial peer review. 34 changes inclusive of textual and
imagery changes were made to the first draft. Seven of the 34 changes
were imagery changes - five images were replaced with more suitable
ones, and two were deleted from the HIL. 27 textual changes were
made, such as:

“Low- and middle-income countries are most vulnerable to
Antimicrobial Resistance” was rephrased to “Developing countries

are more at risk to Antimicrobial Resistance.”

“Overuse in fish farming and livestock” was rephrased to “Overuse
in livestock (e.g., cattle, goat, pig, chicken) and fish farming.”

“Regularly washing your hands” was rephrased to “wash hands

regularly with clean water and soap”

The table of changes from the first draft to the second draft of the
HIL is shown in Supplementary Table S4 in Appendix 2. Draft two was
modified to draft three after pilot testing. 35 changes, including both
textual and imagery changes, were made. Eight of the 35 changes were
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TABLE 1 Readability scores for health information leaflet (HIL) draft 1 and draft 3.

Readability test

10.3389/fpubh.2025.1542448

Grade level of readability

HIL draft 1 HIL draft 3 HIL draft 1 HIL draft 3
Flesch reading ease score 11.6 33.3 Very difficult to read Difficult to read
Gunning fog 13.9 13.5 Hard to read Hard to read
Flesch-Kincaid grade level 15.8 13.9 College Graduate and above College
The Coleman-Liau index 19 13 Graduate college College
The SMOG index 12.9 11.9 College Twelfth grade
Automated readability index 16.1 14.2 College graduate 21-22 years old (college level)
Linsear write formula 13.5 14.9 College College

TABLE 2 Average readability scores as grade of education for the health information leaflet (HIL) draft 1 and draft 3.

Average readability score HIL draft 1 HIL draft 3

Grade level 16 14

Reading level Very difficult to read Difficult to read

Reader’s age College graduate 21-22 years old (college level)

TABLE 3 Patient education materials assessment tool (PEMAT) and the suitability assessment of materials (SAM) instrument and results for the health
information leaflet (HIL) draft 1.

Reviewer PEMAT score (%) SAM score (%)
Understandability Actionability

2 100 100 73

3 83 80 81

4 88 100 84

5 71 80 66

Average score + STD 87+ 11 92+11 79

imagery changes — two images were replaced with more suitable ones,
two images were deleted from the HIL, and four new images were
added to the HIL to support the text. 27 textual changes were made,
for example:

“Inappropriate use, e.g., use of antibiotics for viral infections
(colds and flu)” was rephrased to “Using antibiotics when they are
not necessary” as one bullet point and “Antibiotics fight infections
caused by bacteria. Antibiotics do not work against viruses such
as colds and flu” as another bullet point.

“Poor infection control in hospitals and clinics” was rephrased to

“Keeping a place dirty”

The table of changes from the second draft to the third draft
of the HIL is shown in Supplementary Table S5 in Appendix 2.
Regarding the relation of text to images, participant 1 stated that,
“Even a person who has no health education can just look at the
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picture and understand the message” However, four participants
did not understand what all the pictures illustrated. All
participants found the font legible and the amount of text in the
HIL to be “just right” Most of the participants found the language
easy to understand. Participant 4 commented, “The wording is
simple and straightforward,” and participant 6 commented, “Yes
the English that you use is simple and understandable.” However,
participant 15 commented, “Not easy to understand because my
first language is Xhosa.” Overall, most participants found the HIL
extremely helpful. Participant 1 said, “Keep up the good work.
Thank you for listening to the CHW demand of trying to
understand Treatment Adherence.” Participant 12 suggested, “I
think everyone should get this information especially our patients,
because they are on antibiotics as soon as they feel better, they
stop using them. Also, they do not know the importance of using
vaccines as they say vaccines make them sick.” Some participants
showed preference for a HIL in IsiXhosa as participant 14 said,
“We want Xhosa leaflet”
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TABLE 4 Patient education materials assessment tool (PEMAT) and the suitability assessment of materials (SAM) instrument and results for the health

information leaflet (HIL) draft 3.

Reviewer

Understandability

PEMAT score (%)

SAM score (%)
Actionability

1 100 100 95
2 100 100 90
3 90 95 95
4 90 100 95
5 80 90 80
Average score + STD 92+38 97 + 4 91

Workshops on AMR with peer educators

The first AMR workshop hosted for the peer educators at Rhodes
University included 21 participants, and their demographics are
shown in Supplementary Table S2 in Appendix 1. The participants
had an average age of 47 + 9 years, with 17 participants (81%) being
females and 4 participants (19%) being males. IsiXhosa was the home
language of 20 (95%) of the participants, with English being the home
language of one participant (5%). Questionnaire data from the peer
educator workshops are shown in Table 5. The second AMR workshop
hosted for the peer educators at Rhodes University included seven
their
Supplementary Table S3, and results are presented in Table 6. The

participants, and demographics are shown in
participants had an average age of 46 * 7 years, with 17 participants
(81%) being females and four participants (19%) being males.
IsiXhosa was the home language of 20 (95%) of the participants, with

English being the home language of one participant (5%).

Feedback from peer educators on the AMR
trainer’'s manual

In the first FGD focusing on the first draft of the AMR trainer’s
manual, the peer educators requested for some words to be simplified
further with the addition of more pictures. They had also requested for
the hand washing instructions to be better explained with the use of
images instead of “text only” Feedback on the second draft of the AMR
trainer’s manual was obtained through SSIs via WhatsApp calls with
three peer educators.

Collaborative research approach and
build-up to the trainer's manual

The collaborative approach used in developing the health
information material with the target group instead of for the target
group had a positive impact, which is evident from the responses
made by the peer educators during their final semi-structured
interviews, as shown below:

“Yes, yes, it [the build-up to the trainer’s manual] has been very
helpful, and we also appreciate the fact that we were actually
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involved contributing for the manual.” (Participant number 1 -
peer educator)

“It [being involved in the whole developmental process] helps firstly
on a personal level. It helps with the understanding and the fact that
we felt valued because we put in the input and at the same time,
we also felt the sense of belonging because this was something that
was started from scratch and where we were involved. So, we felt this
was a manual that was being built and being made for us”
(Participant number 2 - peer educator)

“Something that you are confident about and something that
you have been involved in, you could explain it to others, instead of
having this big book in front of you with all these big jargon words
which you cannot also understand.” (Participant number 3 -

peer educator)

Helpfulness of the trainer’'s manual

The trainer’s manual presented new and important information to
the peer educators, as indicated by some of their responses below:

“I always thought that if I go to a doctor for fever or if I feel
something, I've always had this expectation of if I do not get
antibiotics or I do not get an injection, it’s like I will not get better
quicker... That I need to go to a doctor, then if I go to a doctor,
I expect to get antibiotics. So, this manual has actually helped me in
informing me that not every illness requires you to have [antibiotics].
A mere fever does not necessarily require me to get antibiotics.”
(Participant number 1 - peer educator)

“If 1 go and 1 get some antibiotics for a certain thing, throat infection
or something, and my sister will experience the same thing maybe
two weeks after, then I can say I still got my antibiotics, which I got
from the doctor, I never got to finish them. Because the moment
I feel better, then I will just leave the pills. Meanwhile, it is written
on most of the antibiotics, they say finish them, finish the pills but
we'll always leave that too... Then now we have got this, now if my
sister feels the same thing, then I would say, you know, sort of like
sharing it. And I've picked up that I need to finish the antibiotics
every time when I get them.” (Participant number 2 - peer educator)
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TABLE 5 Pre- and post-workshop questionnaire for peer educators for the antimicrobial resistance (AMR) workshop on 23 May 2019 (N = 21).

Question

Multiple-choice options

Pre-workshop questionnaire (N = 21)

Post-workshop questionnaire (N = 21)

Are all types of microbes harmful?
19 0
2 What are antibiotics? [Antibiotics are medicines that help to fight viruses] 2 5
[Antibiotics are medicines that help to fight bacteria] 8 10
[Antibiotics are medicines that help to fight all microbes] 4 1
[Antibiotics do not work] 0 0
[Blank] 6 5
3 Can antibiotics help to fight the flu? Yes No Blank Yes No Blank
19 2 0 9 12 0
4 What is antibiotic resistance? [Antibiotic resistance is when antibiotics can fight and kill ; p
bacteria]
[Antibiotic resistance is when antibiotics cannot fight and kill ; 10
bacteria]
[Antibiotic resistance is when antibiotics can fight and kill all 5 )
microbes]
[Antibiotic resistance is when antibiotics cannot fight and kill ; A
all microbes]
[Blank] 2 0
5 What can cause antibiotic resistance? [Using antibiotics exactly as prescribed by the doctor or 9 ;
nurse]
[Keeping the environment clean] 0 1
[Completing the antibiotic course] 3 0
[Sharing and using leftover antibiotics] 7 11
[Blank] 2 2
6 Can resistant bacteria be treated with the same Yes No Blank Yes No Blank
antibiotic? 7 14 0 2 18 1
7 Can we pick up microbes from the things Yes No Blank Yes No Blank
we touch? 12 8 1 13 8 0
8 Can we remove all microbes by washing our Yes No Blank Yes No Blank
hands with water alone? 4 15 2 3 18 0
(Continued)
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TABLE 5 (Continued)

Question Multiple-choice options Pre-workshop questionnaire (N = 21) = Post-workshop questionnaire (N = 21)
9 When should we wash our hands? [After using the toilet] 1 0
[Before preparing food] 0 0
[After coughing or blowing our nose] 0 0
[All of the above] 19 21
[Blank] 1 0
10 What will happen if antibiotic resistance keeps [There will be more deaths] 15 20
increasing? [We will no longer get sick] 3 1
[We will spend less time in hospitals] 0 0
[We will spend less money on medicines] 2 0
[Blank] 1 0
11 How can we tackle antibiotic resistance? [Get antibiotics as soon as we feel sick, either from the 5 5
pharmacy or from a friend]
[Share antibiotics with our families when they are sick] 0 0
[Only take antibiotics as prescribed by our doctor or nurse] 15 18
[Stop taking antibiotics once we feel better] 3 1
[Blank] 1 0

(Continued)
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TABLE 5 (Continued)

No.

12

Question

Do you have any further

comments and/or suggestions?

Post-workshop questionnaire (N = 21)

“Antibiotic is very useful to our life; sometimes it used to kill bacteria around the body, and the antibiotic is good for using to our bodies”

“No I do not have any comments, but I learn so much”

“Ilearn a lot because get antibiotic to the doctor and not finish sometime and I took it again and learnt that must not do that”

“My comments in this point are centred around—thanks for let us know about these thing so that we may have South African people stay alive and be healthy”

“T've got interested information about antibiotic I can use to tell people and can also help me”

“Ilearn a lot because I use to share with my families and leave when I feel sick eat again”

“Antibiotics is a dangerous thing if used wrongly. It can be the cause for more illness. It is not always helpful should be used or prescribed and when necessary.”

“I have learnt that antibiotics are not needed for flu but sometimes when I visit the doctor or nurse I do get antibiotics for flu, and I do use them as prescribed which leaves me a bit confused

on the flu issue”

“Medication needs to be taken when necessary to avoid being resistant to meds. Do not take it if you do not need to. Take it when it is prescribed by a medical professional.”

“Sharing antibiotics is not right or when you feel better stop using them and then when you sick you go back to what you have left”

“1. I do not trust doctors and nurses anymore!! 2. Thank you for sharing, at least now I will know to refuse them when they are given in unnecessary cases like flu”

“The session was educational and good.”

“I learn more that I know”

“[BLANK]”

“People must stop using an antibiotic without distribute by doctor or nurse, when the doctor prescribed you must do so.”

“[BLANK]”

“Washing hands with soap and water; keep all environments clean and germ free. Thank you for your presentation!”

“No. Thank for the information”

“If you do not have clean water or soap can use waterless hand sanitizer.

“It is wise to tell the doctor or nurse when you last did take antibiotics before you get these new ones from doctor or nurse. That is helping to check the period between the times you use

antibiotics.”

“Thank so much Sam for your lesson. I've learned a lot as a results I will share the information to others”

The correct answers were highlighted in green for both, pre- and post-workshop questionnaires.

‘le1e ewieys

8¥¥2ST'G202'uandy/685< 0T


https://doi.org/10.3389/fpubh.2025.1542448
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Sharma et al. 10.3389/fpubh.2025.1542448

TABLE 6 Pre- and post-workshop questionnaire for peer educators for AMR HIL workshop on 23 October 2019 (N = 7).

Question Pre-workshop Post-workshop
questionnaire (N = 7) questionnaire (N = 7)
1 Antimicrobial resistance is when the correct medicine can no longer fight the 4 5 p )
infection.
2 Antimicrobial resistance only occurs in patients over 65 years. 1 6 1 6
3 What will happen if antibiotic [There will be more deaths] 4 4
resistance keeps increasing? [We will not get sick] 2 2
(Multiple-choice question) R . .
[We will spend less nights staying in the 0 0
hospital]
[We will spend less money on . )
medicines]
4 What can cause antibiotic resistance? [Using the antibiotics exactly as prescribed 5 5 5 )
by the doctor or nurse at the clinic]
What can cause antibiotic resistance? [Finishing the antibiotic course] 4 3 4 3
What can cause antibiotic resistance? [Sharing antibiotics with others] 3 4 3 4
What can cause antibiotic resistance? [Using leftover antibiotics] 3 4 3 4
What can cause antibiotic resistance? [Keeping the place clean] 4 3 5 2
5 Can we remove all harmful microbes by washing our hands with water alone? 2 5 1 5
6 ‘We should wash our hands before [using the toilet] 3 4 3 4
‘We should wash our hands before [cooking food] 7 0 7 0
We should wash our hands before [coughing] 3 4 3 4
We should wash our hands before [blowing our nose] 3 4 3 4
7 How can we control and manage the increasing antibiotic resistance? [Get 5 5 . p
antibiotics from the clinic as soon as we get the flu or cold]
How can we control and manage the increasing antibiotic resistance? [Stop 5 4 5 5
taking antibiotics once we feel better]
How can we control and manage the increasing antibiotic resistance? [Share ) . o ;
antibiotics with our families and friends when they are sick]
How can we control and manage the increasing antibiotic resistance? [Using the ; 0 p )
antibiotics exactly as prescribed by the doctor or nurse at the clinic]

Question Pre-workshop questionnaire (N = 7) Post-workshop questionnaire

(N=7)

8 Do you have any further “No” “No not at all”

comments and/or “Ilike to be part of this because is where I increase my knowledge

“Eat treatment regular”

suggestions? and understanding of antibiotics

“I and you are using the direction exactly you can get better for (Blank]
an|
your everything more especial healthy”

Blank “Yes the clinics must tell us l'fy()ll do not finished
an your
medicine you will not get better at all

“We have learned a lot about antibiotics and can
“No I do not have any question so far”
be helpful to our families and friends”

“The correct use of antibiotics is at our advantage and very

helpful - but the incorrect use of them can cause your death. Thank
you for teaching us all of this. I am now more conscious about [Blank]
using antibiotics. I can also apply this at home and at my

workplace. I can also help my children”

“More awareness, sharing with family and friends, talking about B .
Ilearned a lot from this section about antibiotics

antibiotic myths”

The correct answers were highlighted in green for both, pre- and post-workshop questionnaires.
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AMR and COVID-19

The trainer’s manual was also very handy given the context of
COVID-19, and the following responses from the peer educators
highlighted this further:

“It will help a lot, Sam because if you look at the manual, especially
if you look at round about page 11, then page 12, going into that
activity at page 13, it’s all basically about hygiene. And it explains
how you can wash your hands, which is something that has become
a norm now, you know, with the COVID... And also, the sentences
[to] avoid close contact, the social distancing now that we are doing
due to COVID... Practicing safer sex, trying to stay away. Now even
if you are a married couple, to stay safe there are instances whereby
you have to be in different bedrooms, and even at home with the
whole family. Now you know, hygiene is like a first priority.”
(Participant number 2 - peer educator)

“When I look at your manual on that page 13, where it’s got this
activity... Since you know the COVID started it was wash your
hands with soap... When I look at that activity, it explains to us the
importance of having that dishwashing liquid, and I like the fact
that under materials, you mentioned dishwashing liquid because it’s
something like every home that has got. It’s not something that’s
specific that you have to go out and go buy, you know, which
you cannot afford, its soap, it’s something that everyone can have
around. And it also explains the importance of having that soap in
your hands because if you are just doing it under a tap with water,
you are not washing away the germs.” (Participant number 2 —
peer educator)

“I think yeah, the manual is very useful and also note the fact that
on the next page it goes on food as well. So, it does help us with the
COVID as well because not only are you doing this at the workplace,
but you are also doing this at home as well... We can also teach our
children these things because now the COVID has opened that
communication where we can teach even our children and our
family members more about hygiene, you know, our [older] mothers
more about cooking when they are in the kitchen, to preserve these
things, and to keep hygiene a high priority.” (Participant number

3 - peer educator)

Translation of the trainer’'s manual

The second draft of the trainer’s manual, which was presented in
both English and IsiXhosa, was very well received by the peer
educators, as shown in their responses below:

“Now I see on this one that you do the English then you do the
IsiXhosa version. I'm very happy to see that, because, as you know,
we are peer educators on this staff, and some of our staff members
are quite [older] people, so some of them, they will not understand
certain things [in English].” (Participant number 1 - peer educator)

“Even though we are Xhosa speaking people, but I guess when
you are at work, the medium you use for the whole day is English.
Sometimes you will find this word is in your head, but you cannot
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actually quickly translate it to IsiXhosa. So, I think that will help us
as well because it will sort of give us a guideline to our own language
what this [manual] is saying” (Participant number 2 -
peer educator)

Format of the trainer's manual

The format of the trainer’s manual was highly appreciated by the
peer educators, as shown in their comments below:

“I like the way that it’s framed out because it gives us what to expect
per page, everything is outlined. And then its got this preference
[preface] as well that’s there giving us what the manual is supposed
to do... That it’s supposed to help us, you know, into creating
awareness.” (Participant number 1 - peer educator)

“When you are giving the information, you do give us like sort of
like a background, what we can expect to learn from this manual,
and also when its giving us that information, it’s got these nice
pictures we can look at... and the formatting of the manual. I really
like it, and I think it’s easy to understand.” (Participant number
1 - peer educator)

“I think it will be received very positively. As I said, it’s a very bright
manual. It’s very colourful, it’s got lots of pictures and when I looked
at it, that was the first thing mostly that attracted me to it. It’s
vibrant, it’s interesting... So, it wasn’t so boring for you to go and
touch it, because sometimes you would find on pamphlets or
manuals that the moment you look at it... I will make an example
of our old peer educators’ manual. It was black and white, you know,
sitting there, its thick, even if you want to go to it, its like okay,
you just go to the page, okay no, I will do it some other time.”
(Participant number 2 - peer educator)

“This one is very colourful, lots of pictures, and you can get the
message from just looking at the pictures.” (Participant number 3 -
peer educator)

“Things that we wanted outlined and changed and maybe,
you know, instead of having this only word theory we would have
for the handwashing, we would have these hands showing us with
basins and all that, and I saw that all was implemented at the final
manual.” (Participant number 2 - peer educator)

“I remember the first time we wanted a few words simplified, but
this time around when I checked on it, there wasn't a problem.
Everything was understandable” (Participant number 3 -

peer educator)

Discussion

Health communication can play a vital role in health education
interventions (47). This study used a community-based participatory
research approach coinciding with health communication strategies
to systemically develop, test, and implement a HIL and trainer’s
manual on AMR. The high suitability scores of the leaflet (92%
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understandability, 97% actionability, 91% overall suitability)
demonstrate that applying CBPR principles ensured the materials met
the literacy and usability needs identified in the Introduction. The goal
was to raise awareness on AMR amongst CHWs and peer educators
by providing them with credible resources to further raise awareness
and promote behaviour change within their communities (48). The
purpose of developing and implementing health information material
such as the HIL and trainer’s manual is to educate, inform and
empower communities, which will further allow them to make better
and knowledgeable decisions regarding their health (49, 50).
Spreading awareness about the risks associated with AMR as well as
its prevention and control is a global priority. Collaboration between
researchers, stakeholders and the target group is an essential factor in
developing effective and sustainable health interventions and is
promoted across all research phases (51). The collaborative approach
was successful in this study; from identifying the gaps and challenges
on AMR to developing and testing the AMR HIL and trainer’s manual
up until dissemination of the health information materials. This
participatory approach received a positive response from the
participants as well, as shown in their SSIs and FDGs. This
empowerment was also reflected in the measurable outcomes of the
workshops, where peer educators AMR knowledge increased,
confirming that the intervention achieved its stated methodological
goal of strengthening awareness through participatory design.

Social networks should be considered when it comes to
understanding and influencing the behaviour of communities (52).
The social network in Figure 4 illustrating the interactions between all
stakeholders highlights the collaborative community-based approach
used in this study. The postgraduate student, i.e., researcher had a
two-way and full interaction with the academic staff/supervisors,
Eastern Cape (Makana Sub-District) Department of Health, CHWs,
peer educators and the Rhodes University Health Care Centre. The
researcher was overseen by academic staff/supervisors, who thus had
a two-way and full communication with the students. Based on
building sustainable collaborative links and communication for more
than a decade with the Eastern Cape (Makana Sub-District)
Department of Health and with the Rhodes University Health Care
Centre, and for over four years with peer educators and CHWs while
implementing several research projects, the academic staff and/or
supervisors had communication feedback loops, as and when
required. The researcher communicated with the District Pharmacist
from the Eastern Cape (Makana Sub-District) Department of Health
with regards to organising FDGs with CHWSs from seven PHC clinics.
Upon the Eastern Cape (Makana Sub-District) Department of Health
inviting the CHWs from each PHC clinic, the researcher then had a
two-way and frequent interaction with the CHWs, particularly during
the FDGs prior to HIL development and when obtaining feedback on
the HIL drafts. The CHWs would then disseminate the HIL to all
CHW s and amongst communities when going for home visits. The
researcher communicated with the peer educators at Rhodes
University and the Head Nurse at the Health Care Centre to organize
workshops for the peer educators where the health information
materials were developed and finalized, thus the researcher had a
two-way and frequent interaction with the peer educators who were
interlinked with the staff at the Rhodes University Health Care Centre,
where the groups sometimes met for discussions. The peer educators
would then disseminate the HIL and trainer’s manual to all Rhodes
University support staff and amongst their communities.
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Information design and the design process are key for effective
health communication. The design process includes “user input,
iteration and consideration of circumstances of use” (53). These
aspects were successfully integrated in developing and testing the
health information materials in this study. The intended users initially
participated in the SSIs and FGDs to identify the gap prior to
designing the HIL and then provided written feedback on the HIL
drafts. Readability and suitability tests were reiterated on the first and
final draft of the HIL, considering the low- to semi-literacy levels as
well as the cultural aspects of the community. The finalised HIL is
more likely to meet the desired outcomes and community’s needs if
the target group is involved in the early development stages of the HIL
(18, 54).

One of the key elements in HIL development is to determine the
appropriateness of the HIL for the target population by quantitative
and qualitative means (55). Between draft 1 and draft 3 of the HIL, the
readability score improved from grade 16 to grade 14, thus making the
third draft of the leaflet easier to read for the target population.
Though the HIL was still classified as ‘difficult to read, the feedback
from the target population suggested that they understood the third
draft and desired no more changes; thus, the readability score was
maintained. A similar study was conducted with Rhodes University
support staff in which a HIL titled “The Consequences of Alcohol
Abuse’ resulted in an average readability score of grade 12 (46). It is
important to note that the readability scores should not be the sole
consideration when testing the HIL as readability formulas come with
limitations - they rely on the length of a sentence and the number of
syllables in a word (43). This means that a word may be easy to
understand but if it consists of multiple syllables, it may be depicted
as ‘difficult to read’ by readability formulas. The above is particularly
common with medical terms such as “antibiotics,” “bacteria” and
“vaccinations” which were used in this HIL. Additionally, readability
formulas do not take formatting such as the font size and use of colour
into account, which can affect the readability of information
materials (50).

The challenge arose from the fact that final HIL was developed for
the Grade 14 level of education. This is a problem as the target level
was grade 10-12. During the development of the HIL, there was a
decrease in the level of education that the individual drafts of the HIL
were matching. The final draft of the HIL could not be changed or
the
usefulness in the AMR prevention/development management would

optimised any further, as information content and
be compromised. The level of education will need to be increased
before the use of the HIL by providing additional training for the peer
educators and/or CHWs. College or university level course on basic
microbiology, infection control and additional AMR subject matter.
This would provide a possible way to bridge the grade 14 and grade
10-12 intended gaps. The health promotion materials where first
developed in English, as this is the first language of the healthcare and
government in South Africa. At the same time, proper messaging has
been highlighted as a problem in AMR combatting (56). Driving the
development of more AMR materials in languages other than English
is necessary. These should be developed based on the in-situ AMR
experiences as was done in this study. A more broader testing of the
health promotion materials developed here should be done for their
applicability. The strategy used by the authors to engage the CHW's
and peer educators are inclusive and go in line with the principles of

communicative ecology.
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The PEMAT and SAM are comprehensive instruments used to
assess health information materials for aspects such as content,
literacy, graphics, layout and typography, cultural appropriateness
motivation, actionability and motivation (42-44). The SAM
instrument categorises material as either superior (70-100%),
adequate (40-69%) or not suitable (0-39%) (43). Between draft 1
and draft 3 of the HIL, the PEMAT understandability score
improved from 87 to 92%, and the PEMAT actionability score
improved from 92 to 97%. Between draft 1 and draft 3 of the HIL,
the SAM score improved from 79 to 91%, proving that the HIL was
suitable for the target population and of superior quality. Another
study conducted with Rhodes University support staff that used the
SAM instrument reported lower scores — 62.5% of the overall
suitability of the HIL was rated as “superior”, 32.5% was rated as
“adequate”, and 5% was rated as “not suitable”. The same study
resulted in a similar PEMAT understandability score of 84.05% but
a lower PEMAT actionability score of only 50% (46). Evidently, the
HIL from the current study achieved higher SAM and
PEMAT scores.

Whilst developing HILs, it is also important to consider
communicative aspects such as the use of simplified language, and
limited key messages with incentives that are action focussed and
provide the community with clear instructions (75). In this case, the
incentive is the appropriate use of antibiotics to reduce the emergence
of AMR. Another study which evaluated PILs suggested that short
(A4-sized page) and structured HILs with a legible font size (minimum
point size of 12), relevant images and a clear message are more likely
to be effective (18, 57). For HILs to be effective, they must be “noticed,
read, understood, believed, and remembered” (50). Individuals with
low literacy find the use of images alongside text especially useful to
enhance usability, understandability and recollection of information
materials (18, 58). It is important to note that for images to serve their
purpose successfully they should be culturally appropriate for local
communities (59). Most of the participants in this study expressed a
positive response towards the use of images in the HIL, showing the
importance of using graphics when it comes to health communication.
The target group also emphasized on having the HIL presented in
IsiXhosa, their home language. For this reason, the finalized HIL was
then translated into IsiXhosa and disseminated amongst the CHW's
and PAs from the seven PHC clinics to increase outreach, particularly
to patients in the community.

Alongside good written materials, verbal communication plays an
important role with regards to end-user satisfaction and adherence.
Good communication skills include the use of plain and simple
language, talking at a steady pace and not too fast, repeating key
messages, and having a collaborative approach with the users where
their preferences and needs are taken into consideration (60, 61). In
this study, all workshops and discussions were conducted in a similar
manner. The researcher verbally reviewed the Participant Invitation
Letter as well as the Participant Informed Consent Form with the
participants to confirm understandability prior to conducting the
workshops and discussions. Moreover, an IsiXhosa interpreter was
present at the first peer educators’ workshop to further rule out
communication difficulties and the language barrier for participants
with low- to semi-literacy levels, which further ensured
communication in a linguistically and culturally appropriate manner.
However, another South African study showed that the use of
interpreters increased the risk of medical mistakes (62), and according
to another study conducted in the USA, using ad hoc interpretation
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was shown to worsen communication than not using any
interpretation at all (63).

To further increase outreach, peer educators from Rhodes
University were included in the study and a mandatory workshop was
conducted for all the peer educators, part of which, the topic of AMR
was introduced to them. The intended users (N = 21) participated in
the first workshop to increase their awareness on AMR, and the pre-
and post-workshop questionnaires were used to quantify the above.
The pre-workshop questionnaire received an average score of 55.84%
as compared to the post-workshop questionnaire which received an
average of 73.59%, indicating that the information was easy to
be introduced and obtained in limited time, and that the participants’
knowledge on AMR increased significantly after the workshop was
conducted. It is important to note that before the workshop, 90.48%
of the participants believed that antibiotics could help to fight the flu.
This result significantly dropped down to 42.86% after the workshop,
indicating clarity on an important contributing factor to the
emergence of AMR. The pre- and post-workshop scores were tested
for the statistically significant difference using the Past 3.0-5.0
statistical software package (see https://www.nhm.uio.no/english/
research/resources/past/ for details, website accessed on 19th July
2025). There was a statistically significant difference in the
questionnaire scores with the respective (p-value < 0.0100). A similar
AMR survey showed that 60.6% of adults between the age group of
35-44 years and 47.6% of adults between the age group of 45-54 years
wrongly believed common colds and flu can be treated with antibiotics
(64). In addition, 64% of the respondents across the 12 countries
surveyed by WHO also mistakenly believed the same statement (65).
The participants in the current study appreciated the AMR workshop
and indicated that they learnt a lot, and will share the information
with others, including their family and friends. One participant stated,
“I learn(t] a lot because I use[d] to share with my families and leave
[the medicine], when I feel sick eat [the medicine] again” which
further highlighted two key contributing factors to the emergence of
AMR - not completing the treatment course and sharing antibiotics.

The intended users (N = 7) participated in the second workshop
to go through the AMR HIL to further increase their knowledge on
AMR and to reiterate the key points from the first workshop, and the
pre- and post-workshop questionnaires were used to quantify the
above. The pre-workshop questionnaire received an average score of
58.82% as compared to the post-workshop questionnaire which
received an average of 63.87%, indicating that the participants’
knowledge on AMR probably increased after the workshop was
conducted. It was observed that the average scores of the pre- and
post-workshop questionnaire of the second workshop were lower as
compared to those of the first workshop, suggesting that retention of
knowledge reduced over time. These scores were also not statistically
significantly different (Mann-Whitney test at 5% level of significance,
p-value > 0.0600). Similarly, a study explored retention of knowledge
amongst teachers who were trained to teach sign language to children
with disabilities during a one-day workshop, which demonstrated that
though participants were able to pick up language signals, sign
knowledge decreased after six weeks and 12 weeks (66). In contrast to
both studies, another study found that participant knowledge
significantly improved and retained for up to 12 weeks after the
one-day AMR workshop (67). However, Ahmed’s study was conducted
amongst students between the ages of 14-16 years (67), thus different
demographics and study topics can result in different outcomes. For
the second workshop, the results for question four of the questionnaire
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indicated that the question was misunderstood as the participants
indicated “Yes” or “No” for each statement alone, i.e., whether each
statement is true or false on its own without referring to the actual
question being asked. It was observed that Yes/No and multiple-choice
questions can sometimes be a challenge for participants with low- to
semi-literacy levels as health literacy comprises of a wide range of
skills, including reading and writing (61). This went on to show that
the participants understood the content that was discussed at the
workshop and were able to respond verbally, however this did not fully
reflect in their written responses. For this reason, this study used
qualitative and quantitative methods to assess the level of
understanding amongst the target group. Like in the previous
workshop, participants showed a significant increase in knowledge
regarding the use of antibiotics for a flu and/or cold. Before the
workshop, 71.43% of the participants believed that one should get
antibiotics from the clinic as soon as they get the flu or cold. This
result significantly dropped down to 14.29% after the workshop,
indicating that an important factor was learnt. The participants
appreciated the workshop and indicated that they learnt a lot, and will
share the information with others, including their family and friends.
One participant stated, “I like to be part of this because [this] is where
I increase my knowledge and understanding of antibiotics” and
another participant stated, “We have learnt a lot about antibiotics and
can be helpful to our families and friends.” The importance of health
communication was further highlighted when one participant stated,
“Yes, the clinics must tell us if you do not finish your medicine,
you will not get better at all” Due to the shortage of health workforce
and resources overburdening the healthcare systems in South Africa
(68), many healthcare professionals do not have sufficient time for
patient education and counselling (69). Therefore, the dissemination
of health information materials developed particularly for individuals
with low- to semi-health literacy levels will assist in raising awareness
and allowing users to make better and more informed health-related
decisions (70).

The format of the HIL and trainer’s manual were highly
appreciated by the peer educators. When targeting users with low
literacy, it is vital to use plain and simple language as far as possible as
it increases the readability and understandability. This includes using
the active voice; using short and simple sentences with common
words; limiting the use of medical jargon; defining medical and/or
technical terms when required; providing information in sections with
appropriate headings and sub-headings; using bullet points where
feasible; using at least a 12-point font size; and spacing out information
(60, 61). Formatting components such as uppercase, italics, and
abbreviations should be avoided as users with low literacy levels may
find them difficult to understand (60, 61, 71). The written information
should be complemented with an adequate number of context-specific
graphics along with captions to convey the information more clearly
(60, 71, 72). To promote behaviour change amongst the target group,
health information materials should be actionable by clearly stating
what steps should be taken towards achieving the goal (60, 72). These
key factors were taken into consideration during this study as the
medical terms were defined, the impact of AMR was explained, the
main points were emphasized, and the actions to be taken by the target
group were clearly listed.

The second draft of the trainer’s manual, which was presented in
both English and IsiXhosa, was very well received by the peer
educators. This phase also allowed for the IsiXhosa version of the
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trainer’s manual to be pilot tested to confirm its accuracy and
understandability amongst its users, in this case being peer educators.
It is important for multilingual written materials to be professionally
translated and then tested in the field prior to dissemination (60). The
language barrier in the healthcare system poses major challenges in
providing quality healthcare, patient satisfaction as well as adequate
communication. Communities with limited English proficiency are
not only more likely to misunderstand the information presented to
them but are also more likely to lack adherence (73). It is therefore
important to translate health information materials into the native
languages, in this case being IsiXhosa and Afrikaans.

The peer educators found the trainer’s manual to be an extremely
useful resource in the context of the COVID-19 pandemic as the
manual provided detailed infographics on hand hygiene and the
importance of frequent hand washing, as well as the differentiation
between bacteria and viruses with regards to the use of antibiotics.
COVID-19 is increasingly becoming a contributing factor to AMR
due to the increased use of antibiotics for COVID-19 patients (74).
The trainer’s manual therefore allowed the users to better understand
the dos and don’ts during the pandemic due to the knowledge
previously gained.

The trainers manual and the HIL, which had been developed in
this study, are locally focused on the AMR situation in Makana
Local Municipality. At the same time, they are based on the global
and general knowledge about factors that often control or contribute
to the development of AMR in a specific location [see Sharma et al.
(23) for more information]. Makana Local Municipality is a
multilingual area with at least three languages being spoken.
Cultural and socio-economic factors will, in conjunction with the
language barriers and potential lack of training of formal healthcare
workers and CHWSs, impact the success of the health promotion
campaigns to tackle AMR (23). In this context, the current study
used an inclusive and multi-stakeholder approach to design the
health promotion materials and also to engage with CHWs in the
development of their knowledge about AMR. The healthcare
professionals who engaged in the development of the HIL and the
trainer’s manual were engaged as voices of the local cultural and
social fabric of society in Makana. As a result, the developed
approach provides a viable option to tackle AMR and address any
potential cultural and social/language barriers to the success of the
endeavour. By explicitly showing that materials classified as
difficult’ by formula-based readability scores were nonetheless
understood and retained in practice, the findings close the loop
the
study’s broader objective of creating context-specific, sustainable

between  methodological evaluation tools and

communication resources.

Limitations of the study

The approach to tackling AMR in Makana Local Municipality was
based here on the training and co-creation of the health promotion
materials with the peer educators and CHWs from the Makana area.
The workshop or training intervention had some effect on the
knowledge of the CHWs and peer educators about AMR, but more
knowledge must be developed and run with the CHWs, peer educators
and also formal healthcare workers in the Makana Local Municipality.
The trainer’s manual and the HIL must be tested in a wider context.
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The current questionnaire, the study results and discussion provide a
basis for locally-centred health promotion to tackle AMR. Limitations
of the current study are the need for further education of peer
educators and the CHWs. The developed materials must still therefore
be further tested at a wider scale and over an extended period of time
in Makana Local Municipality. Discussion and the qualitative feedback
can be exploited to drive such wider testing of the HIL and
trainer’s manual.

Conclusion

This study highlighted the importance of information design for
effective health communication, particularly for AMR. The AMR
HIL scored a final readability of grade 14. Though the readability
tests classified the HIL as “difficult to read”, the feedback from all
stakeholders suggested that the HIL was suitable for them and
required no further changes. The high PEMAT and SAM scores
proved that the HIL was understandable, actionable, suitable, and
culturally appropriate for the target population. The AMR trainer’s
manual was very well received by the target group, and the
workshops proved to increase awareness on AMR amongst peer
educators at Rhodes University. Information design is vital for
effective health communication, which is a key strategy to tackle
and prevent AMR. By involving the target group in the development
process, the health information materials are likely to be more
effective and sustainable. The participatory approach of this study
not only empowers CHWSs and peer educators but provides them
with a handy resource for future use. These participatory
programmes empower CHWSs and peer educators to address the
communication gaps between healthcare professionals and the
community through health communication interventions.
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