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Abstract. Diabetes self-management, an integral part of diabetes care, can be 

improved with the help of digital self-management tools such as apps, sensors, 

websites, and social media. The study objective was to reach a consensus on the 
criteria required to assess and recommend digital diabetes self-management tools 

targeting those with diabetes in Norway. Healthcare professionals working with 

diabetes care from all health regions in Norway were recruited to participate in a 
three-round Delphi study. In all rounds, the panellists rated criteria identified in a 

systematic review and interviews on a scale from 0-10, with the option to provide 

comments. On a scale of 0:not important to 10:extremely important, the highest 
rated criteria for assessing and recommending digital diabetes self-management 

tools were “Usability” and “Information quality”, respectively. For assessing apps, 

“Security and privacy” was one of the lowest rated criteria. Having access to a list 
of criteria for assessing and recommending digital self-management tools can help 

diabetes care stakeholders to make informed choices in recommending and choosing 

suitable apps, websites, and social media for self-management. Future work on 
quality assessment of digital health tools should place emphasis on security and 

privacy compliance, to enable diabetes care stakeholders focus on other relevant 

criteria to recommend or choose and use such tools. 
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1. Introduction 

Diabetes self-management, often looked upon as a daunting task, is an integral part of 

diabetes care [1,2]. The use of digital self-management tools such as apps, sensors, 

websites, and social media has been associated with the effectiveness and improved 

health of individuals with diabetes [3,4]. However, some digital self-management tools 

could also be ineffective or detrimental to users’ health. For example, the many in-
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accurate apps for calculating insulin doses could in the worst case, be life-threatening 

[5]. Therefore, criteria are needed to assist with evaluating and validating these tools.  

However, there is little to no information about criteria for quality assessment of 

digital self-management tools. Individuals with diabetes and their healthcare providers 

should be given the opportunity to use a list of criteria to assess apps, sensors, websites, 

and social media before they choose to use and/or recommend them. A Delphi study is 

an appropriate method for obtaining academic and experience-based consensus on 

identified evaluation criteria, as it elicits individualized but group-generated information 

and allows for a wide geographical access to experts [6]. 

The study objective was to reach a consensus on the criteria required to assess and 

recommend digital diabetes self-management tools (apps, websites, and social media) 

targeting the Norwegian diabetes population. 

2. Methods 

Healthcare professionals working within diabetes care from the four health regions in 

Norway were recruited to participate as panellists in a three-round Delphi study over six 

weeks (May to June 2020). 

From a previous systematic review [7], Usability, Clinical impact, Cognitive impact, 

Behavioral impact, Feasibility, Engagement, Acceptability and acceptance, and Security 

and privacy were identified as the 8 criteria categories [7]. In addition, the following 

criteria were identified from interviews [8] with stakeholder representatives (individuals 

with diabetes, healthcare professionals, informal caregivers, health authorities, health 

researchers and developers): Usability, Information quality, Data accessibility, 

Tailorability, Visual presentation, Remote monitoring, and Automated data recording.  

In the first round, panellists rated these criteria on a scale from 0 - not important to 

10 - extremely important, with the option to provide comments. Their ratings and 

comments were analysed and used for the second round. The criteria were then presented 

together with the average rating and each participant’s previous value for each criterion. 

The third round provided the panellists with another opportunity to change their opinion. 

The analysis of the participants’ data was done using SPSS version 25. NVivo 12 

Pro was used to organize and perform an inductive thematic analysis of the qualitative 

data. The treatment of personal information in this study was approved by the Data 

Protection Officer at the University Hospital of North Norway (ref. 2018/3325). 

3. Results 

Fifteen healthcare professionals with an average of 19 years’ diabetes care experience 

were enrolled: 20% (3/15) were medical doctors, 67% (10/15) were diabetes nurses and 

the remaining two were a clinical dietitian and an occupational therapist. Females made 

up 73% (11/15) of the panellists. The average level of experience and observed use of 

digital diabetes tools, on a scale from 0 - very low to 10 - very high, in the panellists’ 

daily practices were 6.8 and 6.5, respectively.  

With regards to the criteria for recommending digital self-management tools: 

Information quality had the highest average rating for apps (9.7), websites (9.6), and 

social media (8.8). The second highest rated criteria, with an average rating of 8.9, were 

Usability and Automated data recording for apps. Clinical impact for both websites and 
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social media, with an average rating of 8.1 and 7.9, respectively. With an average rating 

of 7.2, Usability, Feasibility and Acceptability were the third highest rated criteria for 

social media, Usability (7.9) for websites and Clinical impact (8.8) for apps, see Figure 

1. 

 
Figure 1. Average rating of importance of the criteria for recommending apps, websites, and social media, 

given by 15 healthcare professionals in a 3-round Delphi Study. 

For assessing digital diabetes self-management tools, Usability was the highest rated 

criterion for apps, websites, and social media with an average rating of 9.6, 8.6 and 7.4, 

respectively. The second highest rated criterion was Feasibility with an average rating of 

8.6, 7.3, and 7.0, respectively. The third highest rated criterion was Behavioral impact 

(8.1) for apps, Clinical impact (7.1) for websites, and Acceptability (6.8) for social 

media. 
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4. Discussion 

With this Delphi study, we elicited the opinions of healthcare professionals on the criteria 

required to assess and recommend digital self-management tools to individuals with 

diabetes. The highest rated criteria were Usability and Information quality, respectively. 

For assessing apps, Security and privacy was one of the lowest rated criteria.  

In our study, we found that the panellists consider the Usability of digital diabetes 

self-management tools essential to their adoption and use. Usability was amongst the 

three highest rated criteria for both assessing and recommending apps, websites, and 

social media. Our findings are supported by studies that consider Usability an important 

criterion in the evaluation and use of developed digital diabetes health tools [9-11]. For 

recommending diabetes apps, websites, and social media to patients, the panellists 

unanimously agreed that the quality of the self-management and diabetes-related 

information (Information quality) was highly important. This is supported by Fernandez-

Llatas [12], who notes that diabetes-related information should be precise and correct to 

encourage successful self-management. 

To be effective as digital self-management tools, apps, websites, and social media 

should positively impact the health and self-management behaviours of individuals with 

diabetes [13-15]. The panellists rated Clinical impact and Behavioral impact as equally 

important for assessing and recommending digital diabetes self-management tools. 

Feasibility and Acceptability are criteria to consider when assessing and recommending 

digital self-management tools, especially social media, as the use of this for self-

management is still novel and unfamiliar [13] to many individuals with diabetes and their 

healthcare providers. 

Similar to previous findings [7], Security and privacy received little attention as an 

evaluation criterion. Most of the healthcare professionals assumed that a commercially 

available app should have fulfilled all necessary security and privacy regulations.  

Limitations: Though the panellists’ in this study were healthcare professionals with 

diabetes care experience, they might not represent the perspectives of the average 

healthcare person supporting patients in the use of digital diabetes tools. Panellists were 

asked to refer to a specific list of criteria to assess digital diabetes self-management tools 

targeting the Norwegian population, therefore, the consensus may not apply to other 

countries or health conditions. Future research is required to explore the opinions of 

individuals with diabetes and their relatives on the importance of these and other criteria, 

for this rapidly growing field. 

5. Conclusions 

Digital diabetes tools like apps, sensors, websites, and social media are being 

increasingly used by patients and healthcare professionals. It is however, challenging for 

them to assess, choose or recommend the right self-management tools for optimum 

health benefits for each patient. 

Having access to a list of criteria for assessing and recommending these digital 

diabetes tools could help both patients and healthcare professionals make informed 

choices in recommending and choosing suitable apps, websites, and social media for 

self-management. Future work on quality assessment of digital health tools should place 

emphasis on security and privacy compliance, to enable patients and healthcare 

professionals focus on other relevant criteria to recommend or choose such tools.  
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