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Abstract

Objective: This study aimed at developing and validating a web application on hypertension management called the D-PATH
website.

Methods: The website development involved three stages: content analysis, web development, and validation. The model of
Internet Intervention was used to guide the development of the website, in addition to other learning and multimedia the-
ories. The content was developed based on literature reviews and clinical guidelines on hypertension. Then, thirteen experts
evaluated the website using Fuzzy Delphi Technique.

Results: The website was successfully developed and contains six learning units. Thirteen experts rated the website based on
content themes, presentation, interactivity, and instructional strategies. All experts reached a consensus that the web is
acceptable to be used for nutrition education intervention.

Conclusion: D-PATH is a valid web-based educational tool ready to be used to help disseminate information on dietary and
physical activity to manage hypertension. This web application was suitable for sharing information on dietary and physical
activity recommendations for hypertension patients.

Keywords

Hypertension < Disease, dietary management, nutrition education, Physical Activity < Lifestyle, web-application

Submission date: 13 April 2023; Acceptance date: 8 March 2024

!Integrated Nutrition Science and Therapy Research Group (INSPIRE),
Faculty of Health Sciences, Universiti Teknologi MARA Selangor, Selangor,
Malaysia

*Centre for Dietetics Studies, Faculty of Health Sciences, Universiti
Teknologi MARA Selangor, Selangor, Malaysia

3Faculty of Education, Universiti Teknologi MARA, Selangor, Malaysia
“School of Biosciences, Faculty of Science and Engineering, University of
Nottingham Malaysia, Semenyih, Selangor, Malaysia

*Department of Primary Care Medicine, Faculty of Medicine, Universiti
Teknologi MARA, Selangor, Malaysia

®Department of Pathology, Faculty of Medicine, Universiti Teknologi MARA,
Selangor, Malaysia

"Integrative Pharmacogenomics Institute (iPROMISE), Universiti Teknologi
MARA, Selangor, Malaysia

Corresponding author:

Norazmir Md Nor, Centre for Dietetics Studies, Faculty of Health Sciences,
Universiti Teknologi MARA Selangor, Puncak Alam Campus, 42300 Selangor,
Malaysia; Integrative Pharmacogenomics Institute (iPROMISE), Universiti
Teknologi MARA, Puncak Alam Campus, 42300 Selangor, Malaysia.

Email: azmir2790@uitm.edu.my

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 License (https:/creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work

without further permission provided the original work is attributed as specified on the SAGE and Open Access page (https:/us.sagepub.com/en-us/nam/

open-access-at-sage).


https://orcid.org/0000-0003-1464-3210
https://orcid.org/0000-0002-4594-4115
mailto:azmir2790@uitm.edu.my
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/dhj

DIGITAL HEALTH

Introduction

The Nutrition Research Priorities in Malaysia for the 12th
Malaysia Plan (2021-2025) and the World Health
Organisation’s (WHO) Sustainable Development Goal
(SDG) highlight that hypertension is one of the most critical
areas for research as hypertension contributes significantly
to the increase in disability-adjusted life years
(DALYs)."* Hypertension (HTN) has become a worldwide
public health concern and the primary cause of morbidity
and mortality.>* It poses a considerable risk for dementia,
chronic kidney ailments, ischemic heart, cardiovascular ail-
ments, and stroke.5 Besides, the WHO projects that 1.28
billion people aged 30 to 79 suffer from hypertension,
with the majority (66%) living in low- and middle-income
nations.5 Based on the Malaysia National Health and
Morbidity Surveys (NHMS) in 2019, the prevalence of
hypertension was reported at 32.6% in 2011, 30.3% in
2015 and 30% in 2019.6 Although the percentage has plat-
eaued, there has been an increase in the number of patients
with hypertension due to the growing number of popula-
tions. According to the 2019 NHMS report, Malay ethnicity
had the highest prevalence of known and unknown hyper-
tension (34.8%), followed by Indians (30.3%) and
Chinese (27.6%). Moreover, Malay has the most significant
rate of hypertension, estimated at 3 million people. On the
other hand, the number of patients with hypertension who
received medical treatment increased from 78.9% in 2006
to 83.2% in 2015.6 However, despite the higher proportions
of patients receiving treatment, the control of hypertension
remained poor, below 40%.7 Comparing blood pressure
control between ethnicities, 33.2% of Malays had poor
control of hypertension as compared to Chinese (46.8%)
and Indians (40.8%). Missed medical appointments, low
education level, sedentary lifestyle and poor dietary habits
are contributing factors to uncontrolled hypertension.®*
For example, excess sodium intake is correlated with hyper-
tension in humans.10 Lifestyle changes are the first line of
treatment and are one of the key tactics to reduce hyperten-
sion, according to clinical recommendations for its manage-
ment.'' ¢ Lifestyle modifications such as dietary intake
adjustment, increased physical activity level and smoking
cessation have been proven effective in controlling blood
pressure.'*'¢

The digital era has seen extensive adoption and offers
individuals several ways to access health-related informa-
tion. Numerous research works have been done to evaluate
patients’ information-seeking behaviour (ISB) using inter-
personal or online resources.'’™'® Many patients access
much information using information, communication and
technologies (ICTs) platforms, such as websites, social
media or health applications.20 A recent study found that
most patients use online health information such as the
Internet, social media or online courses, compared to the
interpersonal approach.21 The use of health information

on the Internet could play an important role in effectively
improving one’s self-efficacy and self-management skills.
For example, a previous study showed the potential use
of online guided self-determination programs to improve
diabetes self-management in young adults.22

Various websites used for nutrition intervention show
positive results in promoting behavioural changes. For
example, many websites were used to improve the clinical
outcomes in hypertension management, such as lowering
and maintaining blood pressure to normal.*~>® Websites
have become alternative and supporting educational tools
for health education. As against in-person delivery, previ-
ous study found that Internet-based diet and physical activ-
ity instructions resulted in positive and similar
nutrition-related improvements and offered the user effect-
ive, interactive, and customised content.?”"*8 Additionally,
wherever physical contact is to be minimised, particularly
in clinical settings where the transmission of contagious ail-
ments, especially COVID-19, rises, interventions utilising
ICTs should be given priority.29

Given the positive impacts of websites in improving
health literacy and patient self-efficacy in controlling hyper-
tension, this study aimed to develop and validate a web-
based application for diet and physical activity management
to control hypertension for the Malay population, also
known as D-PATH (Dietary and Physical Activity
Management to Control Hypertension) website. The valid-
ation of this website offers valuable insights into experts’
assessments of a newly developed platform that seamlessly
integrates instructional design with multiple theories,
including those related to learning and multimedia. Apart
from this, the impact of the COVID-19 pandemic, which
prompted patients to access health information through an
online platform, justified the importance of creating a
hypertension management website. D-PATH will serve as
an educational tool for healthcare practitioners in govern-
ment health institutions, enabling them to educate patients
about hypertension management. Patients can independ-
ently utilise D-PATH anytime and anywhere, using their
preferred devices.

Materials and methods

This study is of a cross-sectional nature, and the develop-
ment of D-PATH followed the Design and Development
Research (DDR) method. DDR research allows researchers
to assess theories, models, and frameworks and validate
practical applications.30

Development of D-PATH web-based application

D-PATH was created as a free online educational tool for
patients with hypertension. The website is maintained by
the development team’s administrator and is overseen by
a registered dietitian. The development of the D-PATH
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website involved three stages: (1) content analysis, (2)
designing and developing the content and website, and
(3) expert validation. The analysis of the literature involved
several experts from multidisciplinary areas, such as
medical doctor, dietitians, nutritionist, and psychologist.
A systemic review of the literature was conducted to iden-
tify the preferences and effectiveness of web elements for
nutrition education intervention programmes, such as
content delivery method, use of notification, and interactiv-
ity and was published elsewhere.21 Additionally, several
clinical guidelines were analysed to ensure the content
was based on clinical evidence and up to date. Next, the
content of the website was modified to suit the ethnicity
of the targeted population in this study, which is Malay
patients with hypertension aged 18 and above.

After completing the first step, the design and develop-
ment of the website was done. D-PATH website was
based on the Model of Internet Intervention to ensure it
meets the objective of the website.28 This model assists
in the development of Internet education or interventions,
as well as in promoting behavioural changes. As such, the
delivery of the content of the website integrated several
multimedia components such as infographics and videos.
Table 1 shows the application of the Model of Internet
Intervention on the web. Other than that, various models
and theories, such as the Unified Theory of Acceptance
and Use of Technology (UTAUT)31 and Flow Theory32
were adopted to design and develop the website. UTAUT
seeks to clarify user intentions regarding the utilisation of
an information system and its subsequent usage behaviour.

Table 1. Application of the model of internet intervention in the D-PATH website.

1 Appearance

2 Behavioural/
prescriptions

3 Burdens
4 Content
5  Delivery
6  Message

7  Participation

8 Assessment

The colour of the website was limited to three colours, which are black (#212121), red (#cc0000), and
green (#38761d). The screen size is compatible with desktops or laptops, smartphones and tabs. The font
type used for the heading and tab was Nunito. The font size for the main header was 36, the sub-heading
was 20 and 14, and the text was 12. Copyright-free images with the premium package from freepik.com
were used for the illustration.

The red colour was chosen because it reflects safety and excitement.34 Moreover, the red colour is
commonly associated with health care. The green colour was chosen because it is associated with health
and freshness. The website’s background was white because it provides a clean website and a colour of
purity and aspiration.34 In addition, the use of a white background provides a colour contrast on the
web.35 The font colours vary depending on the headline and text. This helps users to identify the topic of
the content easily.

Users have been informed about the user manual on the web’s homepage. New users must complete a
registration form and agree to follow the guidelines to complete the module. Users are expected to
complete the module in four weeks. In addition, users were informed about the profiles of the website
administrator.

The online content was divided into six parts to allow users to browse the content in stages to minimise
the burden on users. The materials were presented in the form of videos and infographics.

The information was supported by evidence. It was developed using a review of the literature and clinical
guidelines. All references were listed on the website.

The mode of delivery of the content was using videos, infographics, and text.

The message was conveyed in layman’s words. Medical jargon was avoided in the text, video, and
infographics. Instead, the website’s text was written in a conversational tone.

In addition to using a conversational tone to encourage users to participate, a chat room and forum have
been set up to facilitate interaction between users and the administrator. In addition, the administrator
will notify users once a week to ensure they continue using the website. Finally, users must complete
the activities at the end of each unit.

During the online registration process, a personality assessment concentrating on the stages of change
was performed. This would allow the administrator to determine the individuals’ willingness to
change.
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This theory posits the existence of four fundamental con-
structs: (1) performance expectancy, (2) effort expectancy,
(3) social influence, and (4) facilitating conditions. Table 2
shows the application of the UTAUT model on the web.
Flow theory was used because learners can achieve
optimal learning outcomes when engaging in tasks that
balance skill and challenge levels, coupled with a
person’s interest, sense of control, and intense focus.
Figure 1 shows the application of Flow theory in the web.
Moreover, the website content, such as educational
videos, was designed and developed using the Cognitive
Theory of Multimedia Learning.33 The use of fonts,
colours, user interface, and content arrangement was done
carefully based on the theories and models.

Regarding content development, the transtheoretical
model of change (TTM) was used to structure the content
on the web, including the pre-contemplation, contempla-
tion, preparation, action, and maintenance stage.36 TTM
was used considering the heterogeneity stage of change
among the users, as the web is opened to the public. In add-
ition, the taxonomy of behaviour change techniques (BCT)
37 was also used to identify the specific behavioural change
in each learning unit on the web. The web consists of six
units: (1) general information about hypertension, (2) man-
agement of sodium intake, (3) Dietary Approaches to Stop
Hypertension (DASH) diet and recommendation for fruits,
vegetables, and whole grains, (4) fat and alcohol, (5) phys-
ical activity and exercise, (6) shopping tips. These units
were created based on the recommendations from multiple
clinical guidelines for the management of hypertension.'*
16.3839 These topics are important for patients to control
their blood pressure. Figure 2 shows the user interface

Table 2. Application of the UTAUT model in the D-PATH website.

(UD of the web. Additionally, activities were provided at
the end of every unit to ensure users engaged with the web.

Apart from the behavioural change theories, as mentioned
before, the web also integrates Bloom’s taxonomy40 and a
revised version of Nine Gagne’s Events of Instruction.41
D-PATH uses the Malay language to ensure the patients
can comprehend and apply the information from the web.
In addition, Malay was chosen because it is the national lan-
guage of Malaysia, and every Malaysian can understand it.

Videos have been proven effective in disseminating
medical information and promoting behavioural
changes.“’43 Therefore, 48 videos were embedded in the
web. 9 videos explain the general information about hyper-
tension, 14 videos on salt and sodium, 5 videos on fruits,
vegetables and whole grains, 5 videos on fat and alcohol,
3 videos on physical activity and exercise, and 12 videos
on shopping tips. Other than that, infographics were also
used in every unit.

Validation of D-PATH web-based application

The last stage in the D-PATH development was the valid-
ation. The importance of the validation stage was to
ensure the web is valid and ready to be used for nutrition
education intervention. A purposive sampling was
employed to recruit the experts. Researchers requested
authentic feedback to enhance the website and its benefits
for patients, emphasising that the review process remains
free from any organisational influence. A panel of interdis-
ciplinary health experts with experience in managing hyper-
tension was invited to evaluate the module. The inclusion
criteria for the experts were at least five years of experience

Performance
expectancy
performance.

Effort expectancy
system.
Social Influence

system.

Facilitating
conditions
support the use of the system.

The degree to which an individual believes that using
the system will help them to attain gains in job

The degree of ease associated with the use of the

The degree to which an individual perceives that
important others believe they should use the new

The degree to which an individual believes that an
organisation’s technical infrastructure exists to

Users have been informed that the website contains
information to help them better control their disease.
The information was broken down into small parts and
divided into sections to reduce the user’s cognitive
load.

Users do not have to log in and can go directly to the
homepage and follow the instructions. The navigation
bar and buttons are provided on each page.

Users have been informed that the website is accessible to
everyone, especially hypertensive patients and their
family members. In addition, the website provides a
space for group discussion where users can interact
and socialise.

Users have been given a contact number for user support.
Support is available 24 h a day.
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Figure 1. Application of flow theory in the D-PATH website.

in the field44 and high academic qualifications.45 A total of
13 experts, including 1 senior lecturer with a dietetics back-
ground, eleven dietitians, one specialist in family medicine
and one clinical psychologist, were selected. The recruited

number of experts is sufficient since it is more than the
recommended number of 10.*®*” These experts evaluated
the web, and the evaluation process was conducted
face-to-face. All experts received the web link by email
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Figure 2. User interface of the D-PATH website.

Table 3. Seven-point-scale for fuzzy Delphi technique.

1 Extremely strongly disagree (0.0,0.0,0.1)
2 Strongly disagree (0.0,0.1,0.3)
3 Disagree (0.1,0.3,0.5)
A Moderately agree (0.3,0.5,0.7)
5 Agree (0.5,0.7,0.9)
6 Strongly agree (0.7,0.9,1.0)
7 Extremely strongly agree (0.9,1.0,1.0)

one week before the evaluation day to ensure sufficient time
to go through the web.

Fuzzy Delphi Technique (FDT) was used to assess the
website. The FDT presents numerous advantages, such as
the capacity to solicit expert opinions, establish consensus
and engage with research subjects without constraints
related to time and location. The choice of this technique
follows the aim of the study to obtain experts’ agreement
on the content and elements used in the web application.
The items in the questionnaire were developed based on
the literature review and the researcher’s experience.*®*’
The completed questionnaire was given to four experts
for face validation. Specifically, the questionnaire utilised

a seven-point scale,50 as shown in Table 3. The question-
naire was distributed to 13 experts for module evaluation.
The questionnaire has four sections: section A: Themes
for the content, section B: Presentation interface design,

section C: Interactivity interface design and Section D:
Instructional Strategies.

Statistical analysis

The data analysis was analysed systematically using
Microsoft Excel software.51 The prerequisites for the
Fuzzy Delphi technique are the Triangular Fuzzy Number
and the Defuzzification Process. The Triangular Fuzzy
Number must meet the two terms: first, the value of
Threshold (d) <0.2, and second, involve a percentage of
expert agreement. The expert agreement is attained for the
first term when the resulting value is smaller or equal to

0.2.52 The following formula was used to determine the
value:

i, B = \/Mm = m ) + (my = n2)? + (s — 03]

The second term for the Triangular Fuzzy Number involves
a percentage of expert agreement. The traditional Delphi
technique states that it is acceptable if the expert group
agreement exceeds 75%.53 On the other hand, the
Defuzzification Process is the determination of the fuzzy
(A) score value based on the a-cut value of 0.5.3*35 1f the
fuzzy score value (A) is equal to or greater than 0.5, then
the measured item is accepted. Meanwhile, the measured
item is rejected if A is less than 0.5. The determination of
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fuzzy (A) score value was calculated based on the following
formula:
A= (1713)*(my + my + m3)

The triangular fuzzy numbers were established sequentially
upon evaluating the collected values of the themes,

Table &. Socio-demographic characteristics of experts (n=13).

Age 36.6 (3.3)
Sex

* Male 3 (25.1)

* Female 10 (76.9)

Education level

* Degree 10 (76.9)

e Master 2 (15.4)

* PhD 1(7.7)

Working experience (year) 12.5 (5.6)
Profession

* Dietitian 10 (76.9)

* Senior lecturer 1 (7.7)

 Family Medicine Specialist 1(7.7)

* Clinical Psychologist 1(7.7)

Table 5. Analysis of the themes for the D-PATH website (n=13).

sub-themes, presentation interface design, interactivity
interface design, and instructional strategies.

Results

This section may be divided by subheadings. It should
provide a concise and precise description of the experimen-
tal results, their interpretation, and the experimental conclu-
sions that can be drawn.

Socio-demographic information

Table 4 presents the experts’ socio-demographic character-
istics. Most experts were females (77%) with degrees
(77%). The mean working experience was 12.5 years.
The four professions involved in this study were dietitians
(77%), a senior lecturer, a family medicine specialist, and
a clinical psychologist.

Analysis of the themes for the content

Based on Table 5, all experts accepted the themes for
the module’s content. All items recorded a threshold
(d) value<0.2. The experts’ agreement revealed that
all items scored>75%, and all defuzzification values
for items exceeded the value of a — cut=0.5. The
items were positioned according to the expert
agreement.

Analysis of the presentation interface design

As depicted in Table 6, all experts accepted the presentation
interface design of the website. Most items gained 100%
consensus from the experts.

1 General information about hypertension 0.040

2 Management of Sodium Intake 0.065

3 DASH Diet and recommendation for Fruits,  0.082
vegetables, and whole grains

4 Fat and Alcohol 0.040

5 Physical Activity and Exercise 0.040

6 Shopping Tips 0.095

100.00 0.951 Accepted
100.00 0.936 Accepted
92.30 0.931 Accepted
100.00 0.951 Accepted
100.00 0.951 Accepted
92.31 0.915 Accepted
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Table 6. Analysis of the presentation interface design (n=13).

1 The screen design of the website is simple, 0.066
attractive and consistent.

2 The use of text is straightforward to read. 0.117

3 The integration of graphics, images, colours 0.095
and icon buttons is attractive and
appropriate.

4 The arrangement and structure of the content  0.102
are organised and engaging.

5 The image is realistic to apply the information. 0.072

6 The graphic elements are used to convey 0.076
information.

7 The video elements are used to convey 0.072
information.

8 The response time on the website is 0.076
appropriate.

9 Has a smooth transition from one display to 0.205
another.

10 The language used is appropriate and easy to  0.164
understand.

11 No technical glitches occurred during the 0.078
application and presentation.

12 The navigation icons are user-friendly. 0.150

13 The primary menu system is simple and easy to  0.105
use.

Analysis of the interactivity interface design

Based on Table 7, most items accept the website’s presen-
tation interface design. Experts rejected items 3 and 10,
with the score of 38.5% and 23.8%, respectively. The
website did not provide links to other websites or allow
users to download all content from the website.

Analysis of the instructional strategies

As highlighted in Table 8, all experts accepted the instruc-
tional strategies of the website. Most items gained 100%
consensus from the experts.

100.00 0.877 Accepted
100.00 0.859 Accepted
100.00 0.836 Accepted
100.00 0.844 Accepted
100.00 0.905 Accepted
100.00 0.913 Accepted
100.00 0.928 Accepted
100.00 0.913 Accepted

84.62 0.833 Accepted

92.31 0.841 Accepted
100.00 0.885 Accepted

92.31 0.844 Accepted
100.00 0.879 Accepted

Discussion

The web was developed in ‘Bahasa Malaysia’, which is the
national language of Malaysia and comprises six units. The
content was delivered through notes, infographics, videos
and online activities. Numerous behavioural theories can
be used to promote behavioural change in the target popu-
lation. In this study, the transtheoretical model36 and the
taxonomy of behaviour change techniques (BCT)37 were
used to develop the module. A systematic review suggested
using the TTM for digital interventions as it is effective in
promoting behaviour change.56 The TTM is appropriate for
use in this study because it specifies the mediators to be
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Table 7. Analysis of the interactivity interface design (n=13).

1 Encouraging feedback 0.146

2 Different forms of feedback (typing answers, clicking 0.163
options, others.)

3 Provide links to other related websites 0.400

4 Scenarios and activities focus on intended 0.112
achievement in the learning process.

5 Provides a systematic navigation structure to avoid ~ 0.249
confusion or loss while exploring it

6 Provides an easy-to-follow direction for the 0.096
presentation of information

7 Provides more than one form of information access  0.117

8 Eases the access to information needed 0.105

9 Provides opportunities to interact through Web 2.0 0.123
applications (blog, interactive online wall,
interactive whiteboard, forum, WhatsApp group
and Facebook)

10 Provides facilities to download the material provided 0.403

11 Provides online evaluation or online reinforcement  0.150
activities

12 Provides user guides to facilitate navigation 0.137

used at each stage of change. Since the patients in this study
are at different stages of readiness for change, the TTM
model was the most appropriate. The sequence of the
module was set to promote change in the participants
from the pre-contemplation stage to the maintenance
stage. The taxonomy of behaviour change techniques
(BCT) was also used in the development of the module.
The BCT specifies the mode of delivery and standardises
the intervention protocol in this study. BCT has also been
shown to be effective in many studies.”’>° The use of
BCT is beneficial for this study because other researchers
can replicate the intervention protocol of the current
study. In addition, the content of the module was designed
to be suitable for adult learning.60 Apart from the theories
of behaviour change, the instructional design**®' was used
in the development of the module. The revised version of

92.30 0.879 Accepted
92.30 0.859 Accepted
38.50 0.708 Rejected
92.31 0.877 Accepted
76.92 0.769 Accepted
92.31 0.908 Accepted
100.00 0.895 Accepted
100.00 0.879 Accepted
92.31 0.892 Accepted
23.08 0.554 Rejected
92.31 0.84L4 Accepted
92.31 0.828 Accepted

Gagne’s nine events of instruction was used because it is
appropriate for health behaviour change.41 Bloom’s tax-
onomy was used to ensure that the level of information is
arranged from a low to a higher level of difficulty. In add-
ition, the taxonomy indicates the learning objective in each
unit of the web.

The website in this study is designed for an educational
intervention. This means users are expected to learn, practise,
or adjust their behaviour based on the recommendations.
Therefore, the model of Internet intervention was used to
guide the development of the website.28 The mode of deliv-
ery was selected and coordinated for online usage. For
example, the content of the module was delivered using info-
graphics, videos and online activities. The cognitive theory of
multimedia learning,62 cognitive load theory,63 flow
theory32 and the revised version of Nine Gagne’s Event of
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Table 8. Analysis of the instructional strategies (n=13).

1 This module uses suitable theories and 0.065
models to increase knowledge.

2 This module uses suitable theories and 0.072
models to promote behavioural changes.

3 This module uses suitable theories and 0.076
models for website development.

4 This module uses suitable learning activities. 0.173

5 This module clearly specified the objectives  0.076
of learning.

6 This module has an appropriate sequence of 0.094
learning processes.

7 This module uses suitable media elements  0.072
(graphics, video).

8 This module supports learners in recalling  0.078
prior knowledge.

9 This module provides new learning stimuli.  0.076

10 This module provides guidance. 0.076

11 This module encourages practice. 0.117

12 This module allows users and facilitators to  0.095
provide feedback.

13 The duration of this module is sufficient. 0.169

Instruction41 were carefully considered in developing the
website, videos and infographics. In addition, the noble
concept of edutainment was used in developing the videos.
The web was evaluated using the FDT. This method
requires experts to evaluate the content and the website.
The FDT method determined the agreement between the
content of the module and the website to be used for the edu-
cational intervention to control hypertension. FDT is a revised
version of the Delphi method to get consensus from experts
on specific issues or topics. The Delphi method requires
several rounds of discussion among experts to reach an agree-
ment, but the ambiguity and uncertainty of expert opinions
persisted.64 Therefore, to overcome the methodological lim-
itations of the Delphi method, Murray introduced the FDT in
1985.65 FDT was used in this study since several rounds of

100.00 0.936 Accepted
100.00 0.928 Accepted
100.00 0.921 Accepted

84.62 0.856 Accepted
100.00 0.921 Accepted
100.00 0.900 Accepted
100.00 0.928 Accepted
100.00 0.885 Accepted
100.00 0.913 Accepted
100.00 0.921 Accepted
100.00 0.895 Accepted
100.00 0.872

92.31 0.831 Accepted

discussion between the researcher and the experts are not
required, thus equipped with the capacity to minimise the
risk of information loss and avoid any ambiguity in the
data. It also allows the experts to express their opinions
about the research topic.66 The experts agreed to accept the
content of the module based on the FDT analysis. The accept-
ance of the content could be linked to the selection of the
content according to the recommendations of the clinical
guidelines for managing hypertension. In terms of the web-
site’s presentation interface, user interface interactivity and
instructional strategies, all experts agreed on all items
except that the website provides links to other related websites
and facilities to download the provided material. The website
did not include these features to avoid redirecting users to
another website. In addition, the materials, especially the
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videos, cannot be downloaded as YouTube policies do not
allow downloading from the website. However, users can
still download the infographics from the websites. Experts
commented on the content and the web interface and sug-
gested improvements. All feedback was considered, and mea-
sures were taken to improve the website.

The main strength of this study is the novelty of the website
development foundation. This website incorporated the
Transtheoretical Model theory of behaviour change and the
taxonomy of behaviour change techniques for reporting,
learning and multimedia theories. The development of the
website started by creating a module with digital content
such as videos and infographics. Furthermore, the module
was structured using Gagne’s Events of Instruction and
Bloom’s taxonomy. Finally, the website was developed
based on a specific instructional design for multimedia learn-
ing. An internet intervention model was also used to identify
important components of the website. In addition, the UTAUT
model, cognitive theory of multimedia learning, cognitive
load theory and flow theory were employed to develop the
website carefully. The use of multiple theories in the develop-
ment of the website makes it unique and novel compared to
other online websites. Secondly, the content of the website
is supported by scientific evidence. Experts such as dietitians,
a family medicine specialist and a clinical psychologist were
involved in validating the website. References are also pro-
vided on the website to increase the trustworthiness of the
website. Also, the users can read the administrator’s profile
on the website’s home page. Therefore, the users can use
the website with confidence. The use of FDT is also one of
the strengths of this study because it quantified the experts’
consensus of the web application.

The major limitation of the website is the language. The
content of the website was developed in Malay, which
limits users to those who understand Malay. Apart from
this, scientific knowledge may change over time.
Therefore, there is a possibility that the content may be out-
dated. However, the content can be updated from time to
time to ensure that it is always relevant. With regard to
methodology, the reliability of the questionnaires was not
assessed. It is recommended that the reliability of the ques-
tionnaire be assessed, and the Cronbach’s alpha coefficient
be reported for each section. This paper centres its attention
on the development of D-PATH, it is suggested that the web
shall be further evaluated on its feasibility among hyperten-
sion patients. The assessment from patients will shed light
on aspects like acceptance, satisfaction, and alterations in
knowledge, attitude, and behaviour following their inter-
action with the D-PATH.

Conclusions

This study showed that D-PATH was valid and ready to be
used for nutrition education intervention among patients
with hypertension. The web was modified and updated

according to the comments from the experts. The use of
multiple theories and models make this web distinct and
unique from other available online web application. In
short, D-PATH is a valid web-based educational tool
ready to be used to help disseminate information on
dietary and physical activity to manage hypertension.
This web application was suitable to share information on
dietary and physical activity recommendations for patients
with hypertension. However, the web is not to replace
medical intervention but can be a helpful tool to comple-
ment care for patients with hypertension.
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