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When combined with renin-angiotensin-aldosterone system (RAAS) blockers,
pentoxifylline (PTX) has been demonstrated to decrease proteinuria and slow the decline
of kidney function in patients with diabetic kidney disease (DKD). However, patients find it
difficult to understand complex medical information in traditional drug information leaflets.
In order to improve medication comprehension among DKD clinical trial participants, a
pictogram-based drug information leaflet (P-DIL) was created for PTX. The study's objective
was to develop and validate a P-DIL for PTX as an adjuvant treatment for patients enrolled in
DKD clinical trials. This study comprised two phases: (I) development and (II) validation. In
Phase I, leaflet content was adapted from Consumer Medicine Information (CMI) and refined
through healthcare professionals experts’ feedback. Items were rated for appropriateness, and
those scoring =50% were included. In Phase II, the PTX P-DIL was validated using a structured
questionnaire based on the Educational Content Validation Instrument in Health (ECVIH).
Content validity indices—Item-level (I-CVI), Scale-level Universal Agreement (S-CVI/UA), and
Scale-level Average (S-CVI/Ave)}—were calculated. Readability was assessed using the Flesch
Reading Ease (FRE) and Flesch-Kincaid Grade Level (FKGL) formulae. Eleven out of twelve
proposed contents were included in the final leaflet. The I-CVI values ranged from 0.7 to 1.0,
S-CVI/Ave was 0.94, and S-CVI/UA was 0.67, indicating moderate to high content validity.
Readability assessment yielded low FRE and FKGL scores, suggesting that it was difficult to read
and suitable for college-level students. Experts deemed the PTX P-DIL suitable for patients in
DKD clinical trials, and it showed moderate to high validity. The use of pictograms is anticipated
to improve comprehension among patients with different reading levels, despite the text's high
level of complexity.
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Pentoxifylline (PTX) is used to treat
peripheral vascular disease (PVD). A study by Han
et al.' in diabetic kidney disease (DKD) patients
indicated PTX combination with RAAS blockers
decreased proteinuria and slowed the decline of

e-GFR. This study focused on developing and
validating a pictogram-based drug information
leaflet (P-DIL) for pentoxifylline (PTX), which is
planned to be used as an add-on therapy to RAAS
blockers in diabetic kidney disease (DKD) patients
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enrolled in clinical trials. To enhance medication
adherence in the DKD clinical trial, a pictogram-
based drug information leaflet (P-DIL) for PTX
was developed and validated.

A drug information leaflet (DIL) provides
written details about a medication and is included
in every drug package. Patient information leaflets
(PILs), produced by manufacturers in a standardized
format, aim to inform patients about dosage, safety
precautions, potential side effects, and other
essential information.>* However, traditional
leaflets often contain lengthy text, complex
terminology, and small fonts, making them difficult
to understand, particularly for individuals with
limited literacy skills.* These challenges can lead to
misinterpretation of instructions and poor treatment
adherence. Pictograms are simple graphic symbols
that visually convey key messages and have been
shown to improve comprehension, accuracy of
medication use, and adherences.>* By replacing or
complementing text with visual cues, pictograms
can overcome language and literacy barriers and
make medical information more accessible. Despite
evidence that pictograms improve comprehension,
no validated pictogram-based leaflet for PTX in
DKD patients exists. Therefore, this study aimed
to develop and validate a pictogram-based drug
information leaflet (P-DIL) for Pentoxifylline
(PTX) as an add-on therapy in diabetic kidney
disease (DKD) clinical trial patients, with the
goal of enhancing comprehension and medication
adherence.

MATERIALS AND METHODS

Study design

This study has 2 phases: (I) the
development and (II) the validation phase. In the
development phase, the content to be included in
the leaflet was determined, followed by the leaflet
design.
Development phase

A close-ended 12-items questionnaire
about the content of the PTX P-DIL was constructed
and emailed to 10 experts which consist of 2
pharmacy lecturers, 2 family medicine specialists,
3 endocrinologists, and 3 pharmacists (Table 1).
The questionnaire was developed and adapted
based on content suggested in the consumer
medicine information (CMI) which initially
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contains eight (8) criteria. The eight criteria of
CMI are drug names, clinical indications and
how to monitor for efficacy, contraindications
and what to do if they are applicable, information
about overdosing and detailed instructions for
using and storing the medication, essential safety
information and warnings for this medication,
symptoms of serious or potentially common
adverse reactions and how to manage, general
information, including encouraging patients
to communicate with healthcare professionals,
and disclaimer statements, information that is
scientifically accurate, lacks bias in terms of content
and tone, and latest and information in legible
format that is easily understood by consumers. CMI
is the written details on prescription medications
prepared by companies or people other than the
drug’s manufacturer and is meant to be distributed
to patients at the time of medication dispensing and
is a part of FDA requirements.’ The appropriateness
score was examined based on experts’ feedback
during the development phase to determine
which content or item should be included in the
leaflet. ‘Highly appropriate’ is given a score of
two, ‘appropriate’ is given a score of one and ‘not
appropriate’ is given a score of zero.

The average score for each item was
calculated manually using the formula: Average
score = Total score from the 10 experts / number
of experts (n=10). The maximum average score
is 2 if all experts give a score of 2 (100%). If the
average score was €”’1(50%), it will be considered
appropriate and will be included in the leafiet.

The leaflet was produced using Canva
and followed the Human Use Medicinal Product
Labeling and Package Leaflet Readability Guideline
(Commission, 2009). The leaflet was produced in
Malay and English because these languages are
widely spoken among the Malaysian population.
Validation Phase

The validation of the PTX P-DIL was
conducted by developing a feedback form about
the characteristics of the leaflets. A close-ended,
nominal scale questionnaire was developed and
adapted from the Educational Content Validation
Instrument in Health (ECVIH) developed by Leite
et al.” The questionnaire was then distributed to 2
family medicine specialists, 2 endocrinologists, 2
pharmacists, 2 graphic designers, and 2 pharmacy
lecturers. The 12-items questionnaire for validation
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phase is shown in Table 2Flesch reading ease
(FRE) and Flesch Kincaid Grade Level (FKGL)
are two readability scores to test a leaflet’s
comprehensiveness. There are many studies
involving developing and validating leaflets that
used the FRE and FKGL scores.'*'? The FRE score
runs from zero (unreadable), 0-29 (very difficult),
30-49 (difficult), 50-59 (moderately difficult), 60-
69 (standard), 70-79 (fairly easy), 80-89 (easy),
90-100 (highly easy), and one hundred (very easy
to read)."® Higher FRE scores indicate material that
is easier to read. FKGL is presented as a US grade
level score and also correlates with the duration
of education (years) needed to comprehend the
text. An FKGL of 90-100 % means a 5th grade
US level is able to understand it; similarly, 80-89
% (6" grade), 70-79 % (7™ grade), 60-69 % (8"-9t
grade), 50-59 % (10" -12% grade), 30-49 % (college
student), 10-29 % (college graduate) and 0-9 %
(professional). Ideally, FRE and FKGL values
should be more than 60 and less than 8 to indicate
ease of reading.*
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Data analysis in the validation phase
Content Validation Index (CVI)

CVl s the most frequently used indicator
in quantitative evaluation and is a crucial step in
the development process. Therefore, the Item-
Level Content Validity Index (I-CVI), Scale-Level
Content Validity Index (S-CVI), Scale-Level
Content Validity Index, Averaging Agreement
Calculation Method (S- CVI/UA), and Scale-Level
Content Validity Index, Averaging Calculation
Method (S- CVI/Ave), were manually calculated.'
Items that were rated as “disagree” received a zero
score while those rated as “agree” or “strongly
agree” obtained a score of one (Table 2). CVI is
commonly used in the design and validation of
educational videos.'>'7 Ideally, for educational
videos, the content requires obtaining a minimum
agreement level of 80% to achieve a validity
reading that is judged satisfactory. If the level of
agreement is less than 80%, a content revision
for that educational video section should be

Table 1. Adapted Content of CMI (Content Development - Phase 1)

No. Description Highly Appropriate Not
Appropriate (Score=1) Appropriate
(Score=2) (Score=0)
1 Picture of Pentoxifylline
2 Indications
3 Brand name
4 Active ingredient contained
5 Potential benefits of PTX in DKD
6 Method of medication taking with pictogram
(Before or after meal)
7 Frequency of medicine taking with pictogram
8 Information to consider prior using the medication
with a pictogram. For example, including potential
interactions with other medications or substances.
9 Storage and disposal instructions with visual symbols

10 Potential side effects of PTX with pictogram
11 ~ Management of side effects

12 Contraindications with pictogram-specific reasons to

refrain from using a drug (for instance, certain

medications are not advised for use by children less

than a certain age or pregnant women).
If you have any worries, speak with your
pharmacist or physician.
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considered.'” The I-CVI value should be at least
0.78, and the S-CVI/UA value should be at least
0.90 or nearer to 1.

RESULTS

Content Development and Production
Phase (Table 3)

Twelve items were proposed in the
development phase and the results are shown in
Table 3.
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Validation Phase

CVI was determined from the experts’
feedback form which were categorised in terms
of objective, structure and presentation, and
relevance. The twelve questions are in Table 2 and
the I-CVI values for all 12 questions (results) are
shown in Table 4.
Readability Test

Based on the online readability test, the
average number of words per sentence was 10.9,
and the average number of syllables per word was

Table 2. Feedback Form (Questionnaire) for Validation of PTX P-DIL (Phase 2)

No. Question

Strongly  Agree
Agree

Disagree

Objective: Purposes, goals, or targets
This leaflet grabs your attention to read it the first time you see it.
The leaflet is suitable for Diabetic Kidney Disease patients in clinical trials.
Structure/Presentation: Organization, structure, theme
The language used is appropriate for the patient.
The information in this leaflet is true and accurate.
The leaflet provides necessary information for DKD patients in clinical trials.
The information is arranged in the appropriate sequence.
The font used is easy to read.
The background used is suitable.
The colour combination used is attractive.
The pictogram used is easy to understand.
The pictogram used helps to understand the leaflet more.
Relevance: Significance, impact, motivation, and interest
After finishing reading the leaflet, the leaflet leaves a positive
impact on your knowledge regarding PTX.
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Table 3. Average score for 12-item questionnaire in the development phase

Question Average Percentage (%)= Comment
Score Average score/
Max score (2) x 100

1 1.250 62.50 Appropriate
2 1.625 81.25 Appropriate
3 0.875 43.75 NotAppropriate
4 1.500 75.00 Appropriate
5 1.250 62.50 Appropriate
6 1.750 87.50 Appropriate
7 1.625 81.25 Appropriate
8 1.625 81.25 Appropriate
9 1.625 81.25 Appropriate
10 1.625 81.25 Appropriate
1 1.375 68.75 Appropriate
12 1.750 87.50 Appropriate

Question 3 (brand name) was excluded from the leaflet content because the average
score is below 1 (<50%) and only 11 items were included in the leaflet.
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1.9. The leaflet has 15 simple sentences and 164
words. The score for FRE was 35, and the score for
FKGL was 11.1. Thus, the leaflet was considered
difficult for the consumer (college level), and
according to the FKGL, the leaflet can only be read
by the 13th - 16th Grade (college student).

DISCUSSION

Content development and production of PTX
P-DIL

The development of the PTX patient-
directed information leaflet (P-DIL) followed
guidance from the Medicines and Healthcare
Products Regulatory Agency (MHRA), the
Committee on Safety of Medicines, and the World
Health Organization (WHO).!>?! The aim was
to ensure that the leaflet conveyed essential and
comprehensible information about the medicine
while maintaining patient safety and promoting
correct use. Key components included the
medicine’s name, active ingredient, indications,
dosage instructions, warnings, side effects, and
storage conditions.'*?' The leaflet also contained
a clear image of the pharmaceutical dosage
form to prevent confusion and guide correct
administration. PTX is primarily indicated for
peripheral vascular disease, but recent studies
suggest it can improve estimated glomerular
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filtration rate (¢GFR) and reduce proteinuria
in diabetic kidney disease (DKD)."'?3* These
benefits were briefly incorporated to help patients
understand the rationale for therapy. The inclusion
of pre-administration warnings and storage
instructions followed WHO and MHRA guidance
to ensure safety and maintain drug quality.
Information on side effects was intentionally
concise, as extensive descriptions can cause anxiety
and non-adherence; instead, the leaflet emphasized
management strategies and when to seek medical
help.*? Pictograms were extensively employed to
support understanding among patients with limited
literacy and elderly users. Studies have consistently
shown that pictograms enhance comprehension,
adherence, and global medication safety.®!>20-23-2¢
Expert validators in this study also recommended
increasing pictogram use while reducing text,
reinforcing international findings that visual
communication improves patient engagement and
recall.
Validation phase of PTX P-DIL

Content validation showed that most
items achieved high agreement among the expert
panel. The item-level content validity index
(I-CVI) values met or exceeded the acceptable
threshold of 0.78 for the majority of questions,
confirming that language, information adequacy,
layout, and pictogram use were appropriate.?s%

Table 4. Content Validity Index (CVI)

Question Total score I-CVIAgreed S-CVI/Ave S-CVI/UA
item/no. of experts
Objective: purposes, goals, or targets Formula: UA=Universal agreement
1 9 0.9 Total I-CVI 8 items have universal
2 9 0.9 scores for 12 items score of 1.0
Structure/Presentation: organization, structure, theme /mumber of items Formula:
3 10 1.0 11.3/12=0.94 Total UA scores/
4 10 1.0 (94%) number of items
5 8 0.8 (1.0 x 8)/12
6 7 0.7 =(8)/12 =0.67
7 10 1.0 (67%)
8 10 1.0
9 10 1.0
10 10 1.0
11 10 1.0

Relevance: significance, impact, motivation, and interest

12 10 1.0
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The scale-level CVI average (S-CVI/Ave) of 0.94
reflected excellent overall agreement, while the
universal agreement index (S-CVI/UA) of 0.67
indicated moderate consensus. These findings
demonstrate that, although the leaflet’s content

and presentation were largely effective, further
improvements could be made to achieve complete
agreement among validators.*® Question-specific
results highlighted that the arrangement of
information (I-CVI = 0.7) required refinement.
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Fig. 1. PTX P-DIL in Malay and English languages
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Experts suggested reorganizing content according
to the WHO leaflet template while retaining
pictogram-based presentation to enhance logical
flow. Despite this, unanimous agreement (I-CVI
= 1.0) was achieved for relevance, confirming
that the P-DIL effectively communicated PTX
information to its intended audience. The validity
indices obtained are comparable with previous
studies of educational or pictogram-based patient
materials, which have reported S-CVI/Ave values
between 0.90 and 0.93 and S-CVI/UA values
between 0.60 and 0.80.%° These parallels indicate
that the PTX P-DIL achieved a similar standard
of validity to other well-developed patient
information materials.'®*° High I-CVI and S-CV1/
Ave scores support the conclusion that the content
and structure of the leaflet are appropriate, relevant,
and likely to be understood by patients, while the
lower arrangement score highlights an area for
structural improvement.
Readability tests

The Flesch Reading Ease (FRE) and
Flesch-Kincaid Grade Level (FKGL) scores
indicated that the text required a higher reading
level, typically corresponding to college-educated
readers. However, these indices are known
to be less suitable for materials that rely on
visual communication. Figure 1 provides the
Infographic-Based Patient Information Leaflet
for Pentoxifylline. The PTX P-DIL intentionally
emphasized pictograms and simplified text to
facilitate comprehension across varying literacy
levels.. Although lower textual readability scores
were obtained, this does not necessarily translate to
poor understanding, as visual elements compensate
for linguistic complexity. Previous research
supports this interpretation: materials with fewer
pictograms tend to achieve higher FRE and
FKGL scores but may not be as effective for low-
literacy populations.' Conversely, pictogram-rich
designs generally perform well in layout-focused
assessments such as the Baker Able Leaflet
Design (BALD) index, which considers visual and
structural features like font size, spacing, graphics,
and white space.®
Limitations and Suggestions for Improvements

A significant limitation is the small sample
size (10-12 experts) used in the development and
validation phases, which may reduce the study’s
statistical power. Another limitation of this study
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pertains to its generalizability. The participants
involved in the study are limited to experts, not real
patients. Future studies should extend validation to
target patients to assess real-world comprehension,
cultural appropriateness, and adherence impact.
Since the P-DIL emphasizes visual over textual
communication, BALD assessment may provide
a more relevant evaluation of design quality
compared to traditional text-based readability
metrics.

CONCLUSION

Expert validation results, reflected by high
I-CVI and S-CVI/Ave values, confirmed that the
leaflet’s objectives, structure, and relevance were
appropriate and effective for its target audience.
Although the FRE and FKGL scores suggested that
the text component alone was at a higher reading
level, the incorporation of pictograms is expected to
improve overall comprehension, especially among
patients with limited literacy skills.

The P-DIL is a practical educational tool
that can potentially improve patient adherence and
safe medication use in DKD clinical settings.
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