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Abstract 
Background: Technology-based intervention showed a promising approach to health 

promotion strategies. There had been limited knowledge of the existing program for 

technology-based intervention in promoting foot care and dietary behavior modification. Thus, 

a mobile app was developed as an alternative strategy for promoting foot care and dietary 

behavior modification.  

Objective: This paper aims to elaborate on the process of developing, validating, and 

examining the Diabetic Care Self-Management Mobile Health Application (Diabetic Care). 

Methods: There are two phases conducted. The first phase is the process of developing and 

validating Diabetic Care. Intervention Mapping (IM) Framework was used to guide the process 

of developing Diabetic Care, while in assessing validity, guidance from Kassam-Adams et al. 

was used. A team of experts was appointed to validate the mobile app developed. Next, the 

usability of Diabetic Care was conducted among ten conveniently chosen patients with 

diabetes in a governmental primary care clinic.  

Results: The process of developing Diabetic Care was clearly explained. The Diabetic Care 

app showed a good I-CVI score (1.00) and general CVI score (1.00) after the expert team 

assessed. During the trial, two drawbacks were identified and explored to find solutions.  

Conclusion: The Diabetic Care app is proven appropriate to be employed in the study. Even 

though there were two drawbacks encountered, however, possible solutions were able to be 

explored in addressing the issues. Further research should be conducted to examine the 

effectiveness of this mobile app in modifying foot care behavior and dietary behavior. Hence, 

it will assist in the translation of advanced technology in nursing care. 
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Background 
 

The current scenario of chronic conditions keeps health care 

providers in a dilemma. As the elderly population increases 

around the globe, chronic conditions remain steadily become 

part of the challenges. Chronic disease, especially diabetes 

mellitus, keeps health care providers in check. The annual 

figures were shown an increasing trend worldwide, including 

in low and middle-income countries (International Diabetes 

Federation, 2013; World Health Organization, 2016). In 

Malaysia, a similar increasing trend was reported in diabetic 

conditions (Feisul & Azmi, 2013). 

Health promotion is one of the essential aspects of health 

care delivery. However, health promotion should be more 

reliant on addressing chronic conditions (Kumar & Preetha, 

2012; Ydirin, 2021). In the current era of the industrial 

revolution, known as IR 4.0, the booming technological 

advances greatly affect individuals daily. Indirectly, health care 

transformation did occur, affected by global changes of the 

new IR 4.0 era, especially in addressing care of chronic 

conditions. eHealth tools such as telemedicine, mobile health 

application (mHealth), or teleconference are among the 

options available in the delivery of care; ehealth tool is an 

electronic technology used in the delivery of health care 

information and communication (World Health Organization, 

2022).  

Self-management is another important aspect closely 

related to health promotion when managing chronic 

conditions, especially for patients with diabetes. Positive 

outcomes were noted in behavior modification when managing 

chronic diseases, especially in diabetes management 

(Baumann et al., 2015; Debussche et al., 2018; Kurniawan, 

2011; Pamungkas, 2015; Primanda et al., 2011; Ramadas et 

al., 2018; Thojampa & Acob, 2020). Thus, self-management 

Open Access 

https://belitungraya.org/BRP/index.php/bnj/open-access-policy
https://doi.org/10.33546/bnj.2127
mailto:zulhasyimi@iium.edu.my
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/issn/2477-4073
https://portal.issn.org/resource/ISSN/2528-181X
https://orcid.org/0000-0002-2549-3265
https://orcid.org/0000-0002-8388-6710
https://belitungraya.org/BRP/index.php/bnj/index
https://belitungraya.org/BRP/index.php/bnj/open-access-policy
https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.33546/BNJ.2127&domain=pdf&date_stamp=2022-07-05
https://belitungraya.org/BRP/index.php/bnj/open-access-policy
https://belitungraya.org/BRP/index.php/bnj/open-access-policy
https://belitungraya.org/BRP/index.php/bnj/open-access-policy
https://belitungraya.org/BRP/index.php/bnj/open-access-policy
https://belitungraya.org/BRP/index.php/bnj/open-access-policy


Firdaus, M. K. Z. H., Jittanoon, P., & Boonyasopun, U. (2022) 

Belitung Nursing Journal, Volume 8, Issue 4, July - August 2022 

 
366 

should be emphasized among the patient, especially in a 

primary care setting.  

With the advancement of technology, self-management 

should be embedded together so that health care delivery can 

be performed innovatively. According to the literature review 

conducted, it is found that a technology-friendly program would 

be very helpful in managing diabetes foot care (Firdaus & 

Jittanoon, 2021). For instance, in managing diabetes 

conditions, there were many technology-based interventions 

available such as a multisite telehealth program (Ciemins et 

al., 2018), the Norwegian study of RENEWING HEALTH 

(Holmen et al., 2016), an SMS application program (Naghibi et 

al., 2015), a telemedicine program (Kolltveit et al., 2017), a 

mobile phone diabetes project for Chicago Plan (CareSmart) 

(Nundy et al., 2014), diabetes guidelines adherence via SMS 

(Hashmi & Khan, 2018) and the Mobile Diabetes Intervention 

Study, a web-based personalized program (Quinn et al., 

2009).  

These technological-based interventions have shown 

positive findings as follows; 1) physiological outcomes such as 

blood profiles (Nundy et al., 2014; Quinn et al., 2009) and body 

weight (Ciemins et al., 2018; Holmen et al., 2016), 2) 

engagement in physical activity (Ciemins et al., 2018; Holmen 

et al., 2016), 3) dietary management (Ciemins et al., 2018), 

and 4) adherence to treatment or diabetes guidelines (Hashmi 

& Khan, 2018; Naghibi et al., 2015; Nundy et al., 2014). 

However, most existing technology-based intervention 

programs focus on general diabetes care rather than foot care. 

The foot care component was included as only a minor 

component in the programs. There is little evidence of any 

mobile health study focusing on diabetes foot care specifically. 

With the promising possible outcomes, a mobile health 

application program was chosen to be an alternative 

technology-based intervention program employed in the study. 

Additionally, virtual care novelty was introduced by using 

technology-based intervention in managing diabetes foot care. 

This approach would be greatly beneficial to health care 

providers since virtual care can be delivered to the patient. 

Indirectly, issues of staff shortage, less specifically trained 

staff, and long waiting times at the clinic can be addressed 

(Abazari et al., 2012; Hussein et al., 2015).   

A careful process should be conducted to develop a new 

mobile health application imbued with self-management 

concepts. Thus, this paper intends to elaborate on the process 

of developing, validating, and pre-testing the Diabetic Care 

Self-Management Mobile Health Application (Diabetic Care) 

developed by the researchers. 

  

Methods 
 

There are two phases involved in the process of developing, 

validating, and pre-testing the Diabetic Care app. In the first 

phase, the Diabetic Care app was developed and tested for 

content validity, while in the second phase, the mobile app was 

pre-testing among patients with diabetes. 

 

First Phase: Developing and Examining the Content 

validity of the App 

In the first phase, the process of developing mobile health app 

was guided according to the Intervention Mapping (IM) 

Framework by Fernandez et al. (2019). The IM was used to 

ensure the mobile health app developed was designed and 

rendered empirical evidence with sound theories. There are 

six steps in IM when developing an interventional program for 

health promotion (Eldredge et al., 2016). The first step is 

identifying the intervention focus area by thoroughly 

understanding the health-related problem, the population at 

risk, the determinants of these behavioral and environmental 

conditions, and assessing available resources. Next, the 

issues concerning uncontrolled diabetes mellitus in Malaysia 

were explored. The results showed that diabetic foot 

complications and uncontrolled blood sugar were listed among 

the most typical challenges in uncontrolled diabetes mellitus in 

Malaysia (Mazlina et al., 2011; Syed Soffian et al., 2019).  

In the second step of IM, the description of behavioral and 

environmental outcomes was identified, specifying the target 

of the intervention. In this study, the behavioral determinants 

identified were foot care behavior and dietary behavior, while 

the environmental determinants were related to self-

management via assisted mobile health applications. In 

addition, foot care and dietary behavior are closely related to 

foot conditions and fasting blood sugar control. Therefore, this 

study included these two secondary outcomes as assessing 

variables. The main objective of this program is to assist with 

self-management via mobile health applications on foot care 

behavior and dietary behavior among uncontrolled diabetes 

mellitus.  

In the third step of IM, a theory-based intervention should 

be selected to guide the design of the program. The Individual 

and Family Self-Management Theory by Ryan and Sawin 

(2009) was chosen to guide the development of the Diabetic 

Care Self-Management Mobile Health Application. The theory 

was chosen after an analysis was conducted to select the most 

appropriate theory that can be employed in this study.  

In this theory, four important dimensions need to be 

understood. The dimensions were: a contextual factor, the 

process of self-management, and two separate outcomes: 

distal and proximal. In the contextual factor dimension, there 

was an individual factor, a condition-specific factor, and the 

physical and social environment. Considering all of these 

factors, mobile health apps were developed accordingly. For 

instance, individual factors were age, gender, level of 

education, and ethnicity. The app used the simplest language 

possible and was produced in bilingual (English and Malay) by 

considering various potential ages, genders, levels of 

education, and ethnicities of the eventual user. With the 

condition-specific factors, the app was designed based on the 

need to emphasize the self-management of their diabetic 

condition. Thus, all information provided in the apps was 

specifically related to managing the diabetic condition. With 

the physical and social environment factors, the app was 

developed by addressing the issues of remote access to care 

for the user. By installing this app, the user can use it in any 

place and at any time.  

For the process of self-management dimension, the factors 

of knowledge and belief, self-regulation skills and abilities, and 

social facilitation were considered during the app 

development. Various methods of knowledge sharing in the 

app were employed, such as videos of foot care activities, 

combined with simple text explanations and a diagram to 

emphasize knowledge of diabetic management. In addition, 

the video was also functioning as a user’s referral for 
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developing self-regulation skills in diabetic self-care. The use 

of various audiovisuals can positively influence behavior 

modification among patients with diabetes (Rahaman et al., 

2018).  

Lastly, in the outcomes dimension, two different outcomes 

were identified by Ryan and Sawin (2009), namely, distal and 

proximal. The distal outcome is related to behavioral 

modification, while the proximal outcome is related to 

physiological body changes. Considering both distal and 

proximal outcomes, the app was developed to promote better 

health behavior which can be assessed through behavior 

modification (distal outcomes) by improving foot care behavior 

and dietary behavior. Inversely, foot condition and fasting 

blood glucose levels were physiological changes (proximal 

outcomes) that may be observed in the user’s body. Hence, 

considering the concept of self-management and mobile 

health application together with the identified outcomes, a 

mobile health app was developed and named ‘Diabetic Care 

Self-Management Mobile Health Application (Diabetic Care).’ 

The Diabetic Care app was designed to focus on promoting 

foot care behavior and dietary behavior. 

The fourth step of IM is developing a coherent program by 

combining all intervention components that should fit the target 

context. The intervention components in this study are the use 

of the developed mobile app (Diabetic Care app) together with 

the conventional method that existed in the current setting. 

The conventional approach is to provide health education 

while patients are in the clinic for follow-up appointments.  

The next step in the IM is that an appropriate 

implementation strategy should be developed to facilitate the 

usefulness and sustainability of the program. Hence in this 

study, a protocol for the intervention was developed to 

facilitate the intervention. Thus, a clear direction for the 

intervention implemented was able to be maintained and 

ensured that it was standardized towards the end of the 

intervention period.  

Lastly, to assess the effectiveness of the program, an 

evaluation should be carried out as the last step in IM. A pilot 

study was conducted so that any discrepancies or 

shortcomings could be detected. Thus, appropriate action can 

be planned to overcome the problems or challenges identified 

in the earlier process. The pilot study was conducted as 

recommended in IM. The summary of IM can be seen in 

Figure 1.  

When the application was ready, a content validity 

inspection was conducted. Content validity of the apps was 

inspected by employing Kassam-Adams et al. (2015)’s 

guidance specifically for assessing the eHealth tool. There 

were three important components: relevance, likely 

effectiveness, and appropriateness. In determining the 

relevance component, the relevance of a theory chosen with 

the developed app was checked as to whether each specific 

intervention activity identified in the application is appropriate 

for the intended intervention target. The effectiveness 

component assessed the effectiveness of the apps’ 

components and their likelihood to influence the behavior 

modification of the intended intervention target.  

While the appropriateness component was investigated for 

the Malaysian population according to the language used, 

nature of the activities, comprehensible instructions provided, 

and cultural appropriateness. A Likert Scale of 1 (not good) to 

4 (most suitable or relevant) was employed in the content 

validity survey for each domain. A score of 3 to 4 is considered 

good, while a score of 1 to 2 indicates revision required for the 

mobile application, then rerun for another cycle of content 

validity checking. For each score, sections scored with 3 to 4 

were converted into relevance (1 mark), while a score of 1 to 

2 was converted into irrelevant (0 mark). Finally, a total score 

was calculated by averaging the total mark from each expert 

divided by the universal agreement. The content validity was 

inspected by a group of experts. They were a diabetes nurse 

educator, a dietitian, and a medical officer in charge of non-

communicable diseases at the district level. The team of 

experts is the people who are actively involved in their day-to-

day managing patients with diabetes mellitus conditions.  

 

 
Figure 1 Intervention Mapping (IM) framework in developing the 

Diabetic Care App 
 

Second Phase: Pre-testing the Mobile App  

In this phase, the app was tried out among patients with 

diabetes in the primary care setting. Ten patients were invited 

conveniently to pre-testing the app to be used as an 

intervention tool. The invitation was sent individually to all 

patients through WhatsApp.  

 

Ethical Consideration 

Ethical approvals were sought from the Social and Behavioral 

Sciences Institutional Review Board, Faculty of Nursing, 

Prince of Songkla University, Hat Yai, Thailand (Certificate No: 

PSU IRB 2019 – NSt 017) and Medical Research Ethics 

Committee, Ministry of Health Malaysia (NMRR-19-3168-

51578(IIR)). 
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Results  
 

Phase 1: Development of the App 

Six components of the Diabetic Care Self-Management Mobile 

Health Application were represented by six different icon 

buttons. They were 1) diabetic foot care activities, 2) foot care 

exercise, 3) foot care tips, 4) foot care records, 5) diabetic food 

plate guidelines, and 6) food calorie tips. All the icons were 

made by Freepik.com, smalllikeart, fjsstudio, and Nikita 

Golubev from www.flaticon.com, which are free to use. In 

diabetic foot care activities, there were four sub-components: 

foot washing, foot inspection, trimming nails, and applying 

lotion. All of these were linked to a separate video provided by 

the researcher. This video was used for reference by the app 

user. Similarly, for the foot care exercise, there were five sub-

components labeled Exercise 1 through 5 with five different 

foot care exercises. When the user clicked on the label of the 

exercise, the user was provided with a video of the foot care 

exercise in each sub-component. For foot care tips, the user 

was given tips for best-practice foot care.  

The foot care record was functioning as a diary app. There 

was a table under this icon consisting of foot washing, foot 

inspection, trimming nails, and applying lotion. The table was 

synced with the date, and the user needed to click on the table 

whenever they performed the foot care activities listed. The 

foot care record was connected to a cloud database. The 

information the user put into the foot care record was 

accessible by the researcher through a cloud database. 

In the diabetic foot care food plate sub-component, the 

user was provided with a diagram of the food plate suggested 

for patients with diabetes. This functioned as a reference 

source for the user. Lastly, for food calorie tips, the user was 

given a list of basic food usually taken according to a 

Malaysian context, with the total calories as advised for their 

daily life. All of the content in the mobile health application was 

designed according to the clinical practice guidelines such as 

Diabetes Education Manual 2016 (The Malaysian Diabetes 

Educator Society, 2016), Clinical Practice Guidelines 

Management of Type 2 Diabetes Mellitus (5th Edition) (Ministry 

of Health Malaysia, 2015), Clinical Practice Guidelines 

Management of Diabetic Foot (2nd Edition) (Ministry of Health 

Malaysia, 2018a), and information extracted from Ministry of 

Health Malaysia’s website (Ministry of Health Malaysia, 2016, 

2018b; Nor, 2013). The summary of Diabetic Care is shown in 

Figure 2. 

 

    

(a) 

 

(b) 

 
    

 

Figure 2 (a) Icon for Diabetic Care Self-Management Mobile Health Application; (b) Main menu in the Diabetic Care app, which the user will be 
directed to related content when they click (videos, diagrams, or short-form information) on the icon 

 

Phase 2: Content Validity and Pre-testing of the App 

There are 16 sections identified for the assessment of content 

validity on the Diabetic Care Self-Management Mobile Health 

Application. The sections were: 1) Diabetic Care main menus; 

2) Foot Care Activity menus; 3) Washing Feet; 4) Trimming 

Nails; 5) Foot Inspection; 6) Applying Lotion; 7) Foot Care 

Exercise menus; 8) Exercise 1; 9), Exercise 2; 10), Exercise 

3; 11) Exercise 4; 12) Exercise 5; 13) Foot Care Record 

menus; 14) Foot Care Tips; 15) Diabetic Food Plate menus, 

and 16) Food Calorie Tips menus. The experts were required 

to rate sixteen sections according to the components of 

relevance, likely effectiveness, and appropriateness.  

In the content validity assessment, all 16 sections were 

scored between 3 to 4 by all three health experts in all 



Firdaus, M. K. Z. H., Jittanoon, P., & Boonyasopun, U. (2022) 

Belitung Nursing Journal, Volume 8, Issue 4, July - August 2022 

 
369 

identified components (relevance, likely effectiveness, and 

appropriateness). The CVI score for the mobile health app was 

shown as 1.00 for all sections. Likewise, a good general CVI 

score of 1.00 was noted for the Diabetic Care Self-

Management Mobile Health Application (See Table 1). 

A pilot test was conducted to examine the Diabetic Care 

Self-Management Mobile Health Application among ten 

conveniently chosen patients with diabetes at a governmental 

primary care-run clinic. The test was conducted in the middle 

of February 2020. The app is plausible to be used as an 

intervention tool. The patients were able to download and use 

the app. However, two challenges were identified during the 

pilot testing of the mobile app. Out of ten patients who were 

trying the app, three patients encountered difficulties during 

the download process of the app. The second challenge was 

related to the function of the Foot Care Record. 

  

Table 1 Content validity assessment for Diabetic Care Self-Management Mobile Health Application 

 

Notes. E = Expert, I-CVI = Item content validity index, S-CVI = General content validity index for the app 

 

Discussion  
 

In the validity assessment of the Diabetic Care Self-

Management Mobile Health Application, all of the experts 

agreed that the mobile application was relevant, appropriate, 

and more likely to be effective in behavior modification. With 

three experts in a team, a CVI score of 1.00 should be acquired 

for the tool to be classified as good (Polit et al., 2007; Yusoff, 

2019). The CVI score of 1.00 showed that the app was good 

for use. However, two obstacles were found during the test out 

of the application among ten patients. Firstly, the installation of 

the Diabetic Care Self-Management Mobile Health Application 

was invited through WhatsApp. However, three patients 

encountered problems during the process of sharing. Thus, an 

alternative method was explored for instances by using 

ShareIt, Bluetooth, and email applications. Out of the three 

ways explored, the ShareIt application was shown as a 

promising alternative in installing Diabetic Care Self-

Management Mobile Health Application in a shorter duration, 

while Bluetooth and email took a long time.  

Secondly, the problem is related to the function of the foot 

care record in the Diabetic Care Self-Management Mobile 

Health Application. In this part, the user needs to record foot 

care activities throughout the week. However, when the foot 

care record function was fully utilized within one week, the 

apps needed to be cleared manually by the researcher through 

a cloud database. Thus, the researcher needed to keep this 

updated every week so that the foot care record is available to 

be used. In addition, the intervention protocol was provided 

with a schedule for each patient to monitor daily. Each week 

the patient was reviewed individually in regards to their 

learning contract. Hence, the day of reviewing the learning 

contracts was the same day indicated for the researcher to 

clear the foot care record section. 

Even though two obstacles were detected in translating the 

Diabetic Care App during the pilot testing, the benefit of the 

Diabetic Care App outweighs the obstacles. The content of 

Diabetic Care Apps was developed according to the approved 

clinical practice guidelines (CPG) by the Ministry of Health 

Malaysia. The content was extracted from CPG Management 

of Diabetes Mellitus, 5th Edition (Ministry of Health Malaysia, 

2015), CPG Management of Diabetic Foot, 2nd Edition 

(Ministry of Health Malaysia, 2018a), Diabetes Education 

Manual 2016 (The Malaysian Diabetes Educator Society, 

2016), Diabetic Meal Plan (Nor, 2013) and official government 

own website; www.infosihat.gov.my. Hence, all the verified 

contents and information shared with the patient with diabetes 

is similar to the practices that existed in the Ministry of Health 

Malaysia setting and firsthand resources. 

Besides, the use of various visual aids in presenting 

information for the patient with diabetes is helpful for the 

information to be well delivered. The use of video and 

diagrams has shown positive findings in increasing knowledge 

among patients during the health education process (Calderón 

et al., 2014; Gerber et al., 2005; Tuong et al., 2014).  

Integration of various visual aids such as diagrams, videos, 

and bullet list information is employed in the Diabetic Care 

App. A diagram is used to deliver the guidance for appropriate 

dietary portion guidance, a video for foot care exercises and 

Items Relevance Likely Effectiveness Appropriateness 

E1 E2 E3 I-CVI E1 E2 E3 I-CVI E1 E2 E3 I-CVI 

Section 1 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 2 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 3 4 4 4 1.00 4 4 3 1.00 4 4 3 1.00 

Section 3 4 4 4 1.00 4 4 3 1.00 4 4 3 1.00 

Section 4 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 5 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 6 4 4 3 1.00 4 4 3 1.00 4 4 3 1.00 

Section 7 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 8 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 9 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 10 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 11 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 12 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 13 4 4 4 1.00 4 4 3 1.00 4 4 3 1.00 

Section 14 4 4 3 1.00 3 4 3 1.00 3 4 3 1.00 

Section 15 4 4 4 1.00 4 4 4 1.00 4 4 4 1.00 

Section 16 4 3 3 1.00 3 3 3 1.00 3 3 3 1.00 

S-CVI 1.00 1.00 1.00 

http://www.infosihat.gov.my/


Firdaus, M. K. Z. H., Jittanoon, P., & Boonyasopun, U. (2022) 

Belitung Nursing Journal, Volume 8, Issue 4, July - August 2022 

 
370 

foot care activities, and bullet list information for foot care tips 

and food calorie tips.  

Another good thing about Diabetic Care App, the app 

developed is accessible at any place or anytime. The patients 

may refer to the app whenever at their own pace. Hence, 

dynamic promotion of health education can be emphasized for 

better foot care and dietary behavior according to the patient 

preference. Personal space with a homely, welcoming 

atmosphere and a supportive environment may affect patient 

engagement in rehabilitation activities (Douglas & Douglas, 

2004). Indirectly this important feature may reflect that virtual 

care is possible to be done in the primary care setting. It will 

help the nurses deliver health care promotion better and 

provide comprehensive patient coverage without time and 

space limitations. 

Moreover, by implementing the app, the number of 

physical staff required to cater to the patient may reduce. 

Therefore, the issue of the shortage of qualified trained staff 

(diabetes nurse educators) is addressed.  Additionally, the 

qualified skilled staff (diabetes nurse educators) charged for 

the care delivery via app might be as well-appointed as the 

care delivery person. Therefore, indirectly, better care quality 

can be provided by the trained staff (diabetes nurse educators) 

even though their numbers might as well be limited in the 

setting.  

However, a limitation was identified in Diabetic Care App. 

The app is only suitable for android phones and cannot be 

used on other types of phones (IOS etc.). Since the app is a 

pilot project and requires good financial support, the app was 

made available with the commonest types of phones among 

Malaysians.  Android phone is the most familiar type of phone 

accessible by the general Malaysian population compared to 

the IOS phone. It is recommended that the app be the extent 

to IOS in the future. Therefore, it will also benefit those with an 

IOS phone. 

 

Conclusion 
 

In conclusion, the Diabetes Care App was given a good CVI 

score after being assessed by a team of experts. The app was 

found to be relevant, likely to be effective, and appropriate to 

be used in the actual data collection. Even though there were 

two problems noted during the translation of the Diabetes Care 

Self-Management Mobile Health Application among patients 

with diabetes at the initial stage, a possible solution was 

explored immediately to address the issues. Thus, the 

problems were addressed properly with a solution so that the 

translation of the app among patients with diabetes was not 

disturbed. Further research is recommended to be conducted 

to examine the effectiveness of the mobile app in facilitating 

behavior modification (foot care and dietary behavior). 

 

Declaration of Conflicting Interest 
The authors declare there is no conflict of interest. 

 

Funding 
This work was funded by the Higher Education Research Promotion and 

Thailand’s Education Hub for the Southern region of ASEAN Countries 

Project Office of the Higher Education Commission. 

 

Acknowledgment 
Acknowledgment to the Higher Education Research Promotion and 

Thailand’s Education Hub for the Southern region of ASEAN Countries 

Project Office of the Higher Education Commission for supporting this 

study. 

 

Authors’ Contributions 
MKZF: conceptualized, literature searched, designed, analyzed, and 

drafted the study according to the format. PJ: contributed to 

conceptualization and analysis, reviewed and supported concepts with 

intellectual content and literature search. UB: supported with intellectual 

content and literature search. All authors substantially contributed with 

equal efforts until approval of the final version of the article. 

 

Authors’ Biographies 
Mohd Khairul Zul Hasymi Firdaus, MNS, RN is a Lecturer at the 

Department of Medical Surgical Nursing, Kulliyyah of Nursing, International 

Islamic University Malaysia. In addition, he is a PhD Candidate from the 

Faculty of Nursing, Prince of Songkla University, Thailand. 

Piyanuch Jittanoon, PhD, RN is an Associate Professor at the Faculty of 

Nursing, Prince of Songkla University, Thailand. 

Umaporn Boonyasopun, PhD, RN is an Assistant Professor at the 

Faculty of Nursing, Prince of Songkla University, Thailand. 

 

Data Availability 
The pilot data or files for app development are available from the 

corresponding author on reasonable request. We regretfully inform that the 

app is not available now due to financial constraints. 

 

References 
Abazari, P., Vanaki, Z., Mohammadi, E., & Amini, M. (2012). Inadequate 

investment on management of diabetes education. Journal of 

Research in Medical  Sciences: The Official  Journal of Isfahan 

University of Medical Sciences, 17(8), 792-798.  

Baumann, L. C., Frederick, N., Betty, N., Jospehine, E., & Agatha, N. 

(2015). A demonstration of peer support for Ugandan adults with type 

2 diabetes. International Journal of Behavioral  Medicine, 22(3), 374-

383. https://doi.org/10.1007/s12529-014-9412-8  

Calderón, J. L., Shaheen, M., Hays, R. D., Fleming, E. S., Norris, K. C., & 

Baker, R. S. (2014). Improving diabetes health literacy by animation. 

The Diabetes Educator, 40(3), 361-372. https://doi.org/10.1177% 

2F0145721714527518  

Ciemins, E. L., Coon, P. J., Coombs, N. C., Holloway, B. L., Mullette, E. J., 

& Dudley, W. N. (2018). Intent-to-treat analysis of a simultaneous 

multisite telehealth diabetes prevention program. BMJ Open Diabetes 

Research and  Care, 6(1), e000515. http://dx.doi.org/10.1136/bmjdrc-

2018-000515  

Debussche, X., Besançon, S., Balcou-Debussche, M., Ferdynus, C., 

Delisle, H., Huiart, L., & Sidibé, A. T. (2018). Structured peer-led 

diabetes self-management and support in a low-income country: The 

ST2EP randomised controlled trial in Mali. PloS  One, 13(1), 

e0191262. https://doi.org/10.1371/journal.pone.0191262  

Douglas, C. H., & Douglas, M. R. (2004). Patient‐friendly hospital 

environments: Exploring the patients’ perspective. Health  

Expectations, 7(1), 61-73. https://doi.org/10.1046/j.1369-6513.2003. 

00251.x  

Eldredge, L. K. B., Markham, C. M., Ruiter, R. A. C., Fernández, M. E., 

Kok, G., & Parcel, G. S. (2016). Planning health promotion programs: 

An intervention mapping approach (4th ed.). New Jersey: John Wiley 

& Sons.  

Feisul, M. I., & Azmi, S. (2013). National Diabetes Registry Report. Kuala 

Lumpur: Ministry of Health Malaysia. https://www.moh.gov.my/moh/ 

resources/Penerbitan/Rujukan/NCD/Diabetes/National_Diabetes_Re

gistry_Report_Vol_1_2009_2012.pdf  

Fernandez, M. E., Ruiter, R. A. C., Markham, C. M., & Kok, G. (2019). 

Intervention mapping: theory-and evidence-based health promotion 

program planning: Perspective and examples. Frontiers in  Public 

Health, 7, 209. https://doi.org/10.3389/fpubh.2019.00209  

Firdaus, M. K. Z. H., & Jittanoon, P. (2021). A literature review on 

intervention programs for diabetic foot care. Enfermeria  Clinica, 31, 

S243-S246. https://doi.org/10.1016/j.enfcli.2020.09.009  

https://doi.org/10.1007/s12529-014-9412-8
https://doi.org/10.1177%2F0145721714527518
https://doi.org/10.1177%2F0145721714527518
http://dx.doi.org/10.1136/bmjdrc-2018-000515
http://dx.doi.org/10.1136/bmjdrc-2018-000515
https://doi.org/10.1371/journal.pone.0191262
https://doi.org/10.1046/j.1369-6513.2003.00251.x
https://doi.org/10.1046/j.1369-6513.2003.00251.x
https://www.moh.gov.my/moh/resources/Penerbitan/Rujukan/NCD/Diabetes/National_Diabetes_Registry_Report_Vol_1_2009_2012.pdf
https://www.moh.gov.my/moh/resources/Penerbitan/Rujukan/NCD/Diabetes/National_Diabetes_Registry_Report_Vol_1_2009_2012.pdf
https://www.moh.gov.my/moh/resources/Penerbitan/Rujukan/NCD/Diabetes/National_Diabetes_Registry_Report_Vol_1_2009_2012.pdf
https://doi.org/10.3389/fpubh.2019.00209
https://doi.org/10.1016/j.enfcli.2020.09.009


Firdaus, M. K. Z. H., Jittanoon, P., & Boonyasopun, U. (2022) 

Belitung Nursing Journal, Volume 8, Issue 4, July - August 2022 

 
371 

Gerber, B. S., Brodsky, I. G., Lawless, K. A., Smolin, L. I., Arozullah, A. M., 

Smith, E. V., Berbaum, M. L., Heckerling, P. S., & Eiser, A. R. (2005). 

Implementation and evaluation of a low-literacy diabetes education 

computer multimedia application. Diabetes  Care, 28(7), 1574-1580. 

https://doi.org/10.2337/diacare.28.7.1574  

Hashmi, N. R., & Khan, S. A. (2018). Interventional study to improve 

diabetic guidelines adherence using mobile health (m-Health) 

technology in Lahore, Pakistan. BMJ  Open, 8(5), e020094. 

http://dx.doi.org/10.1136/bmjopen-2017-020094  

Holmen, H., Wahl, A., Torbjørnsen, A., Jenum, A. K., Småstuen, M. C., & 

Ribu, L. (2016). Stages of change for physical activity and dietary 

habits in persons with type 2 diabetes included in a mobile health 

intervention: the Norwegian study in RENEWING HEALTH. BMJ Open 

Diabetes Research and Care, 4(1), e000193. http://dx.doi.org/10. 

1136/bmjdrc-2016-000193  

Hussein, Z., Taher, S. W., Singh, H. K. G., & Swee, W. C. S. (2015). 

Diabetes care in Malaysia: Problems, new models, and solutions. 

Annals of Global Health, 81(6), 851-862. https://doi.org/10.1016/ 

j.aogh.2015.12.016  

International Diabetes Federation. (2013). Five questions on the IDF 

Diabetes Atlas. Diabetes Research and Clinical  Practice, 102(2), 147-

148. https://doi.org/10.1016/j.diabres.2013.10.013  

Kassam-Adams, N., Marsac, M. L., Kohser, K. L., Kenardy, J. A., March, 

S., & Winston, F. K. (2015). A new method for assessing content 

validity in model-based creation and iteration of eHealth interventions. 

Journal of Medical Internet  Research, 17(4), e3811. https://doi.org/ 

10.2196/jmir.3811  

Kolltveit, B.-C. H., Gjengedal, E., Graue, M., Iversen, M. M., Thorne, S., & 

Kirkevold, M. (2017). Conditions for success in introducing 

telemedicine in diabetes foot care: A qualitative inquiry. BMC  Nursing, 

16(1), 1-10. https://doi.org/10.1186/s12912-017-0201-y  

Kumar, S., & Preetha, G. S. (2012). Health promotion: An effective tool for 

global health. Indian Journal of Community Medicine: Official  

Publication of Indian Association of Preventive & Social Medicine, 

37(1), 5. https://doi.org/10.4103%2F0970-0218.94009  

Kurniawan, T. (2011). Effect of self-management support program on 

diabetic foot care behaviors in patients with diabetes mellitus in West, 

Java, Indonesia [Master Thesis, Faculty of Nursing, Prince of Songkla 

University]. Thailand.  

Mazlina, M., Shamsul, A. S., & Jeffery, F. A. (2011). Health-related quality 

of life in patients with diabetic foot problems in Malaysia. Medical 

Journal of Malaysia, 66(3), 234-238.  

Ministry of Health Malaysia. (2015). Clinical practice guidelines 

management of type 2 diabetes. http://www.moh.gov.my/ 

Ministry of Health Malaysia. (2016). Diabetic - Foot care. Patient Education 

Division, Ministry of Health Malaysia. https://www.infosihat.gov.my/ 

multimedia/video/item/diabetic-foot-care-b-inggeris.html 

Ministry of Health Malaysia. (2018a). Clinical practice guidelines 

management of diabetic foot. https://www.moh.gov.my/moh/ 

resources/penerbitan/CPG/CPG%20Management%20of%20Diabetic

%20Foot%20%20(Second%20Edition).pdf 

Ministry of Health Malaysia. (2018b). Diabetic foot care education. Patient 

Education Division, Ministry of Health Malaysia. 

http://www.infosihat.gov.my/infosihat 

Naghibi, S. A., Moosazadeh, M., Zhyanifard, A., Makrani, Z. J., & Cherati, 

J. Y. (2015). Analyzing short message services application effect on 

diabetic patients’ self-caring. International Journal of Preventive  

Medicine, 6, 75. https://doi.org/10.4103%2F2008-7802.162670  

Nor, S. b. M. (2013). Diabetic meal plan. http://pendidikanpesakit.my 

health.gov.my/en/diabetic-meal-plan/ 

Nundy, S., Dick, J. J., Chou, C.-H., Nocon, R. S., Chin, M. H., & Peek, M. 

E. (2014). Mobile phone diabetes project led to improved glycemic 

control and net savings for Chicago plan participants. Health  Affairs, 

33(2), 265-272. https://doi.org/10.1377/hlthaff.2013.0589  

Pamungkas, R. A. (2015). The effect of dietary and exercise self-

management support program on dietary behavior exercise behavior 

and clinical outcomes in Muslim patients with poorly controlled type 2 

DM in a community setting in Indonesia [Master Thesis, Faculty of 

Nursing, Prince of Songkla University]. Thailand.  

Polit, D. F., Beck, C. T., & Owen, S. V. (2007). Is the CVI an acceptable 

indicator of content validity? Appraisal and recommendations. 

Research in Nursing &  Health, 30(4), 459-467. https://doi.org/10. 

1002/nur.20199  

Primanda, Y., Kritpracha, C., & Thaniwattananon, P. (2011). Dietary 

behaviors among patients with Type 2 diabetes mellitus in Yogyakarta, 

Indonesia. Nurse Media Journal of Nursing, 1(2), 211-223. 

https://doi.org/10.14710/nmjn.v1i2.975  

Quinn, C. C., Gruber-Baldini, A. L., Shardell, M., Weed, K., Clough, S. S., 

Peeples, M., Terrin, M., Bronich-Hall, L., Barr, E., & Lender, D. (2009). 

Mobile diabetes intervention study: Testing a personalized 

treatment/behavioral communication intervention for blood glucose 

control. Contemporary  Clinical Trials, 30(4), 334-346. https://doi.org/ 

10.1016/j.cct.2009.02.004  

Rahaman, H. S., Jyotsna, V. P., Sreenivas, V., Krishnan, A., & Tandon, N. 

(2018). Effectiveness of a patient education module on diabetic foot 

care in outpatient setting: An open-label randomized controlled study. 

Indian Journal of Endocrinology and  Metabolism, 22(1), 74-78. 

https://doi.org/10.4103%2Fijem.IJEM_148_17  

Ramadas, A., Chan, C. K. Y., Oldenburg, B., Hussein, Z., & Quek, K. F. 

(2018). Randomised-controlled trial of a web-based dietary 

intervention for patients with type 2 diabetes: Changes in health 

cognitions and glycemic control. BMC Public  Health, 18(1), 1-13. 

https://doi.org/10.1186/s12889-018-5640-1  

Ryan, P., & Sawin, K. J. (2009). The individual and family self-management 

theory: Background and perspectives on context, process, and 

outcomes. Nursing  Outlook, 57(4), 217-225. https://doi.org/10.1016/ 

j.outlook.2008.10.004  

Syed Soffian, S. S., Ahmad, S. B., Chan, H.-K., Soelar, S. A., Abu Hassan, 

M. R., & Ismail, N. (2019). Management and glycemic control of 

patients with type 2 diabetes mellitus at primary care level in Kedah, 

Malaysia: A statewide evaluation. PloS  One, 14(10), e0223383. 

https://doi.org/10.1371/journal.pone.0223383  

The Malaysian Diabetes Educator Society. (2016). Diabetes education 

manual 2016 https://mdes.org.my/wp-content/uploads/2017/04/Final_ 

Diabetes_Edu_Manual_hires_facing_pg.compressed.pdf 

Thojampa, S., & Acob, J. R. U. (2020). Self-management behavior and its 

impact to glycated hemoglobin among clients medically diagnosed with 

diabetes mellitus: A correlational study. Belitung Nursing Journal, 6(4), 

111-115. https://doi.org/10.33546/bnj.1102  

Tuong, W., Larsen, E. R., & Armstrong, A. W. (2014). Videos to influence: 

A systematic review of effectiveness of video-based education in 

modifying health behaviors. Journal of Behavioral  Medicine, 37(2), 

218-233. https://doi.org/10.1007/s10865-012-9480-7  

World Health Organization. (2016). Diabetes Malaysia 2016 country 

profile. https://cdn.who.int/media/docs/default-source/country-profiles/ 

diabetes/mys_en.pdf?sfvrsn=2ffa6ca7_38&download=true 

World Health Organization. (2022). ehealth. http://www.emro.who.int/ 

health-topics/ehealth/ 

Ydirin, C. S. B. (2021). Health literacy and health-promoting behaviors 

among adults at risk for diabetes in a remote Filipino community. 

Belitung Nursing  Journal, 7(2), 88-97. https://doi.org/10.33546/ 

bnj.1298  

Yusoff, M. S. B. (2019). ABC of content validation and content validity index 

calculation. Resource, 11(2), 49-54. https://doi.org/10.21315/eimj2019 

.11.2.6  

 

Cite this article as: Firdaus, M. K. Z. H., Jittanoon, P., & Boonyasopun, 

U. (2022). Developing, validating, and pre-testing of a diabetic care self- 

management mobile health application: A technology-based 

intervention for patients with diabetes in Malaysia. Belitung Nursing 

Journal, 8(4), 365-371. https://doi.org/10.33546/bnj.2127 

 

 

 

 

 

https://doi.org/10.2337/diacare.28.7.1574
http://dx.doi.org/10.1136/bmjopen-2017-020094
http://dx.doi.org/10.1136/bmjdrc-2016-000193
http://dx.doi.org/10.1136/bmjdrc-2016-000193
https://doi.org/10.1016/j.aogh.2015.12.016
https://doi.org/10.1016/j.aogh.2015.12.016
https://doi.org/10.1016/j.diabres.2013.10.013
https://doi.org/10.2196/jmir.3811
https://doi.org/10.2196/jmir.3811
https://doi.org/10.1186/s12912-017-0201-y
https://doi.org/10.4103%2F0970-0218.94009
http://www.moh.gov.my/
https://www.infosihat.gov.my/multimedia/video/item/diabetic-foot-care-b-inggeris.html
https://www.infosihat.gov.my/multimedia/video/item/diabetic-foot-care-b-inggeris.html
https://www.moh.gov.my/moh/resources/penerbitan/CPG/CPG%20Management%20of%20Diabetic%20Foot%20%20(Second%20Edition).pdf
https://www.moh.gov.my/moh/resources/penerbitan/CPG/CPG%20Management%20of%20Diabetic%20Foot%20%20(Second%20Edition).pdf
https://www.moh.gov.my/moh/resources/penerbitan/CPG/CPG%20Management%20of%20Diabetic%20Foot%20%20(Second%20Edition).pdf
http://www.infosihat.gov.my/infosihat
https://doi.org/10.4103%2F2008-7802.162670
http://pendidikanpesakit.myhealth.gov.my/en/diabetic-meal-plan/
http://pendidikanpesakit.myhealth.gov.my/en/diabetic-meal-plan/
https://doi.org/10.1377/hlthaff.2013.0589
https://doi.org/10.1002/nur.20199
https://doi.org/10.1002/nur.20199
https://doi.org/10.14710/nmjn.v1i2.975
https://doi.org/10.1016/j.cct.2009.02.004
https://doi.org/10.1016/j.cct.2009.02.004
https://doi.org/10.4103%2Fijem.IJEM_148_17
https://doi.org/10.1186/s12889-018-5640-1
https://doi.org/10.1016/j.outlook.2008.10.004
https://doi.org/10.1016/j.outlook.2008.10.004
https://doi.org/10.1371/journal.pone.0223383
https://mdes.org.my/wp-content/uploads/2017/04/Final_Diabetes_Edu_Manual_hires_facing_pg.compressed.pdf
https://mdes.org.my/wp-content/uploads/2017/04/Final_Diabetes_Edu_Manual_hires_facing_pg.compressed.pdf
https://doi.org/10.33546/bnj.1102
https://doi.org/10.1007/s10865-012-9480-7
https://cdn.who.int/media/docs/default-source/country-profiles/diabetes/mys_en.pdf?sfvrsn=2ffa6ca7_38&download=true
https://cdn.who.int/media/docs/default-source/country-profiles/diabetes/mys_en.pdf?sfvrsn=2ffa6ca7_38&download=true
http://www.emro.who.int/health-topics/ehealth/
http://www.emro.who.int/health-topics/ehealth/
https://doi.org/10.33546/bnj.1298
https://doi.org/10.33546/bnj.1298
https://doi.org/10.21315/eimj2019.11.2.6
https://doi.org/10.21315/eimj2019.11.2.6
https://doi.org/10.33546/bnj.2127

	Background
	Methods
	First Phase: Developing and Examining the Content validity of the App
	Second Phase: Pre-testing the Mobile App
	Ethical Consideration

	Results
	Phase 1: Development of the App
	Phase 2: Content Validity and Pre-testing of the App

	Discussion
	Conclusion
	Declaration of Conflicting Interest
	Funding
	Acknowledgment
	Authors’ Contributions
	Authors’ Biographies
	Data Availability
	References


