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Abstract  

Research often presents patient needs from perceptions of healthcare professionals and researchers. Today, 

patients can formulate tailored questions and seek solutions for what they need to self-manage in many ways. 

We aimed to compare reported outcomes of mHealth and online intervention studies for diabetes self-

management to patient-reported needs, from a systematic review and a literature review respectively. Although 

we found similarities between the reported outcomes and the patient-reported needs, research has yet to meet 

all patient needs. Comprehensive methods for development and testing of interventions should be explored to 

meet the specific needs of patients. 
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1 INTRODUCTION 

Evidence for models of diabetes self-management focus on 

medical devices and clinically relevant measures, and not 

those that are reportedly relevant for the patients who are 

the intended users [1,2]. Technology such as mHealth and 

online tools and services intend to aid patients’ diabetes 

self-management (SM) and provide additional support and 

information to that from traditional diabetes care and 

medical technology. In fact, patients with diabetes, have 

expressed impatience and dissatisfaction with the medically 

approved technology-based solutions, leading to the rise of 

the Do-It-Yourself (DIY) movement of hacking 

technologies to provide the functions and support that 

patients need [3]. However, the tradition within health 

intervention research has been to mostly focus on 

addressing and reporting clinical evidence and outcomes 

such as change in hemoglobin A1c and cholesterol levels, 

and not so much on other patient-relevant factors [2]. This 

raises the question: to what extent is mHealth and online 

intervention research targeting what is important for the 

patient and their needs in diabetes care? 

“Patient needs” are often described in scientific literature as 

activities or actions that patients have to take to achieve 

good diabetes health. In other words, it is often focused on 

what healthcare professionals (HCPs) and researchers, not 

patients, perceive as patient needs [4]. When reported, 

patient needs are usually inferred from patients’ feedback 

about their experience with mHealth or online interventions 

as part of an intervention study [5,6]. However, these do not 

comprehensively cover the overall needs for aiding their 

self-management. 

 

2 METHODS 

We compare results from two reviews: Review 1 identified 

reported outcomes of mHealth and online intervention 

studies for diabetes SM, and Review 2 identified patient-

reported needs and facilitating factors for diabetes SM. 

While performed separately, categorization of the results 

for each review were discussed and agreed upon by all co-

authors.  

 

 

2.1 Search strategy for Review 1 - reported 

outcomes of mHealth and online interventions 

The first review was a systematic literature review, with the 

overall aim of identifying methods and evaluation criteria 

used during mHealth and online interventions for diabetes 

SM. Several categories of information were extracted from 

the resulting literature. However, for the purpose of this 

paper, we will focus on reporting only a selection of the 

extracted data, i.e. reported outcomes. The following are 

examples of terms within titles and abstracts of literature 

found in CINAHL, EMBASE, MEDLINE and Web of 

Science, and published between Jan 1, 2015 and June 21, 

2018 for the search strategy: [mHealth or web-based] AND 

[self-assessment OR self-care] AND [assessment OR 

guidelines]. The detailed search strategy is published along 

with the protocol of the systematic review in PROSPERO 

(Registration number: CRD42018115246). Articles were 

included if: they reported a relevant framework, guideline, 

questionnaire or other relevant criteria for evaluating 

mHealth or online interventions for patients – with all types 

of diabetes. Articles were excluded if: the evaluation only 

included medical measurements or did not include patients. 

Articles with only abstracts available, reviews, and 

dissertations were also excluded. Data extraction was 

performed by two co-authors (PR, MB). The main author 

(DL) performed inductive qualitative analysis and grouping 

of the outcomes. All stages from search strategy to data 

extraction and synthesis were contributed to and approved 

by all co-authors. 

2.2 Search strategy for Review 2 - patient-

reported needs 

The second review was a literature review aimed at 

identifying patient-reported needs related to the facilitation 

and performance of SM activities, including but not limited 

to those based on the use of mHealth technologies and 

online SM aids. Our search strategy included combinations 

of the following terms in titles and abstracts searched within 

Google (grey literature search) and PubMed that were 

published between Jan. 1, 2015 and August 17, 2019: 

[patient-reported needs OR want OR information needs OR 
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needs OR unmet needs] AND [patients] AND [diabetes OR 

mHealth OR online]. Literature, news articles and other 

resulting publications were included if they reported needs 

and wishes for SM and SM aids by patients with diabetes. 

Literature was excluded if the feedback was from non-

patients, or from patients during development or testing of 

a specific app or online intervention only. This is because 

we aimed to identify unbiased feedback about needs for SM 

and factors that facilitated SM, without the context of 

development or testing of an app for a purpose that was 

chosen by the researchers, not the patients. Data extraction 

included patient-reported needs and facilitating factors 

related to diabetes self-management. Co-author (MB) 

performed inductive qualitative analysis and grouping of 

the needs.  

2.3 Comparison of reported outcomes vs. patient-

reported needs 

We performed a comparison based on the individual topics, 

i.e. reported outcomes and patient-reported needs, 

independent of the previously established categories. 

Comparison of the individual topics was discussed and 

agreed upon by all co-authors. By comparing individual 

reported outcomes and patient-reported needs, we were able 

to identify which patient needs are addressed by 

intervention studies and which still need to be addressed in 

the future. 

 

3 RESULTS 

3.1  Results from Review 1 – reported outcomes of 

mHealth and online interventions 
The search strategy resulted in the identification of n=1681 

mHealth and online intervention studies. After removing 

duplicates, most were excluded because no evaluation was 

reported, the focus of the study was not on diabetes or apps 

and online interventions, was not in English, not peer-

reviewed or published before 2015. The selection process is 

described in Figure 1. 

 
Figure 1 is a PRISMA flow chart diagram of Review 1. 

 

The analysis of mHealth and online interventions studies 

resulted in six categories, each with outcomes reported from 

evaluations. The Usability and Suitability of apps and 

interventions category (see Table 1) had the most reported 

outcomes. Of these, the most commonly reported outcome 

was the Features and functions of an mHealth or online 

intervention. The Features and functions included the 

different types of tools for self-management such as 

diabetes diaries and glucose monitors, their characteristics 

and the users’ experiences with these tools. mHealth and 

online interventions tend to focus on their effect on self-

management, self-efficacy and autonomy, and clinical 

health measures such as hemoglobin A1c and blood 

pressure. See Table 1 for the full list of reported outcomes. 

 

Reported Outcomes  Refs 

Usability and Suitability of apps 

and/or online interventions 

 

[5, 7-32] 

• Tailorability  

• Features and functions 

• Ease-of-use 

• Challenges of use (from HCPs and patients) 

• Suggestions for development and improvement 

• Feasibility of integration into care practice 

• User interface design 

Effect on patient empowerment 

and engagement 

[5-7, 10-12, 14, 17-

20, 22, 25-29, 31, 

33-35] 

• Self-management 

• Self-efficacy and autonomy 

• Motivation 

• Usage patterns  

• Adherence 

Effect on clinical health 

measures 

[6, 7, 9, 12, 14, 16, 

18, 20, 22, 26, 29, 

34] 

• Quality of life 

• Psychological symptoms  

• Physical symptoms 

• Clinically measured data  

• Changes in patient-recorded health measures 

Data protection [11, 13, 15, 17, 22, 

32] 

• Security and privacy 

• Security regulations (or national standards) 

Support from and access to [6, 9-11, 13, 14, 17, 

18, 20, 24, 25, 27-

29, 31, 33, 35] 

• Peers 

• Family 

• Coordinated healthcare services 

• Relevant diabetes information 

Other         [9, 28] 

• Cost of development 

• Recommendation of technical solutions to patients by 

HCPs 

Table 1 Results of Review 1, reported outcomes from 

mHealth and online interventions. 

 

3.2  Results from Review 2 - patient-reported needs 

The search strategy in PubMed and Google resulted in 160 

manuscripts with references to “patients’ needs” for 

diabetes self-management. Review of the titles, abstracts 

and brief descriptions, followed by review of full texts, 

resulted in the exclusion of 139 manuscripts, largely 

because the needs were not directly reported by patients, or 

were not related to diabetes. Figure 2 details the 

identification and selection of included literature. 
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Figure 2 is a PRISMA flow chart diagram of Review 2. 

 

Four categories of needs were identified from the 

qualitative assessment of reported patient needs. The most 

commonly reported needs were related to Support and 

access to services, including both Emotional and practical 

tailored support from family, peers and HCPs to encourage 

and guide SM. The second group of most common needs 

were related to Coping, patient engagement and 

empowerment. Patients saw the importance of being 

motivated and having confidence in their ability to perform 

SM tasks. This included being able to determine the best 

action in different situations, e.g. vacation, or if they needed 

to adjust how they managed their disease, e.g. because their 

metabolism and other factors changed as they grew older. 

While patients reported that they needed routines and more 

structure in their SM, they also wanted more relaxed and 

less strict SM goals, e.g. they did not like to feel ashamed 

or defeated by not reaching a diabetes-related goal. Because 

this review focused on general SM needs and facilitators of 

SM, fewer articles (n=6) described needs specifically 

related to mHealth or online interventions.  

Further, many of the reported needs were inter-related. For 

example, patients wanted information about how their 

lifestyle choices affected their diabetes health, and vice 

versa. This information could be provided by HCPs’ 

feedback about their SM performance, or from visualization 

of previously registered lifestyle and health data in an app 

(seen under Support and access to services and Technology 

needs, respectively, in Table 2). Table 2 provides more 

detail of the categorized needs that patients reported. 

3.3 Comparing review results: Research foci vs. 

patient needs 
When comparing the topics of the reported outcomes of 

mHealth and online interventions and the patient-reported 

needs (see Venn diagram, Figure 3), we found many 

commonalities. The green section of the Venn diagram (B) 

illustrates these commonalities, with some individual topics 

such as Relevant diabetes information, and Feasibility of 

integration into care practice, reported as outcomes of 

interventions covering a variety of individual topics from 

the patient-reported needs.    

The yellow section of the Venn diagram (A) illustrates only 

reported outcomes from the mHealth and online 

interventions such as Cost of development, and Challenges 

to use from both HCPs and patients. The blue section of the 

Venn diagram (C) which illustrates only patient-reported 

needs, include individual topics such as Access to updated 

research results and policy changes related to diabetes SM, 

and How to cope with negative feelings and stress related 

to SM. 

 

Patient-reported needs  Refs 

Information needs 

 

[36-46] 

• Clinical tests and disease function  

• Options, risks, symptoms of treatments and 

medications 

• How lifestyle impacts disease 

• How disease impacts life 

• Population level disease info 

• Information for family and friends 

• Quality, reliable, tailored education and information 

• Awareness of updated research and healthcare policies 

Support and access to services 

(HCPs, peers, family) needs 

 

[36-45,47-56] 

• Sharing data, e.g. from app to HCP, and from 

electronic health records to patient 

• Emotional and practical tailored support  

• Feedback on SM performance and reminders 

• Variety of always-available health services/SM aid 

options 

• Resources and services that facilitate SM activities, 

e.g. gyms 

Coping, patient engagement and 

empowerment needs 

 

[37, 39-42, 44-

46, 49-53] 

• Participation in own healthcare decisions 

• Motivation  

• Self-efficacy 

• Self-control/discipline, e.g. daily routines 

• SM plan/goals that are not too strict 

• How to adjust SM to e.g. different situations, as disease 

progresses 

• How to cope with negative feelings, stress, insecurity 

about disease 

• Avoid burden of disease for self and family 

• Balancing life and SM responsibilities 

Technology needs [36, 41, 47, 48, 

50, 56] 

 

• Simple and relevant visualization 

• Automatic entry of different types of data 

• Access to previous activity records 

• Ease-of-use, e.g. always available 

Table 2 Results of Review 2, patient-reported needs. 
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Figure 3 Venn diagram comparing results of both reviews, based on individual topics: A. topics that only appeared in reported 

outcomes, B. topics that appeared in both reported outcomes and patient-reported needs, and C. topics that only appeared in 

patient-reported needs. 

 

4 DISCUSSION 

The reported needs of patients and the reported outcomes of 

research did overlap a lot. There are still however, patient-

reported needs that research has yet to address in order to 

optimize the self-management of diabetes patients.  

4.1  Patients want to share data  

The patients’ need to share their own gathered health data 

from apps with HCP has little representation in research 

outcomes. Only recently have technology developers, 

health authorities and researchers accepted the need to 

address both patients’ and healthcare practitioners’ use of 

these technologies, for example in consultations [57]. As a 

new and emerging field, patient-generated health data 

integration faces challenges in the every-day clinical 

setting, as well as from continuous development and use 

[58]. In addition to its significant effect on patients’ health, 

patient-generated data integration improves communication 

between HCPs and patients [58]. With input from HCPs 

about this shared data, patients could receive more 

supportive and tailored services, e.g. medication advice, 

and tools for coping with emotional and psychological 

distress. With the continuous advancement in technology, 

more of the already existing and future diabetes 

interventions could incorporate this function to help 

improve SM activities. This is especially true for diabetes, 

which is the fastest growing target audience for both 

individual and integrated mHealth systems [59]. 

4.2  Patients want more information  

The patient-reported need for Awareness of updated 

research and healthcare policies is among those needs not 

well-represented in the reported outcomes from mHealth 

and online intervention studies. Considering the importance 

that some categories of patients place in the digital sources 

of information [60], patients must be given the opportunity 

to access and understand research that pertains to their 

disease condition. We must also acknowledge that because 
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this information is published in a language and platform, 

e.g. scientific journals, that target researchers, not patients, 

it is understandable that patients do not feel that they have 

access to this information. If researchers would be more 

active in their production of popular science articles, 

participation in social media or blogs, this information 

could be more accessible and understandable for patients.  
Patients also reported a strong need for evidence, 

information and support. Some important questions to ask 

regarding these topics are: for which patient group is the 

evidence, i.e. reported outcomes, relevant? And, are there 

factors or needs that precede patients’ needs for SM? For 

example, Majeed-Ariss et al. report the needs of a group of 

British-Pakistani women who struggle with receiving 

health information and recommendations in English [51]. 

In this case, there was a fundamental barrier, i.e. 

communication, which needed to be overcome before these 

women could be expected to perform recommended SM 

activities, let alone to achieve diabetes health goals. 

4.3  Involving Patients in SM interventions 

Platforms or devices addressing the majority of the patient 

needs in mHealth and online interventions should be a 

priority for researchers. Similarly to Majeed-Ariss et al. 

[51], Berkowitz et al. [54] report that, in addition to 

healthcare services, patient needs include community 

resources and access to gyms that serve to lower the barriers 

to performing SM activities. Because patient needs relate to 

both medical and non-medical factors, research should 

involve patients from the beginning of SM aid-development 

to the identification and organization of a preventative or 

related service and support network, e.g. family and peers. 

Designing mHealth or online interventions that allow for 

personalization or tailoring based on each individual’s 

needs at their stage of SM or disease progress, can be 

another way for research to significantly address patient-

reported needs for SM. 

4.4  Limitations 

Based on experience in the field of mHealth development 

and evaluation, which iteratively involves patients, we 

know that data and personal security and privacy, as well as 

clinical efficacy of SM aids are both important to patients 

[61]. However, because Review 2 focused on general SM 

needs reported by patients, with less emphasis on needs 

from mHealth or health technologies, these were not 

included in the extraction of patient-reported needs.  

Due to the differences in aims and the kind of data we hoped 

to extract from the two reviews used in this paper, the time 

span of the searches, the databases accessed, and the type 

of review (systematic versus non-systematic review) were 

different. In addition, the reviews were limited to articles 

published in English language. 

 

5 CONCLUSION 

There are many patient-reported needs not addressed in 

today’s diabetes mHealth and online intervention studies. 

In order to meet the needs of patients, facilitate the 

expectations and treatment goals of care teams and improve 

overall health and wellbeing for those living with diabetes, 

comprehensive interventions and methods for developing 

and testing mHealth and online interventions should be 

further explored. With today’s technologies, it is more 

feasible and possible to realize the potential of patient 

empowerment and improved self-efficacy via mHealth and 

online interventions. Patients’ desire to share information 

with their HCPs can reinforce the potential of collaborating 

with their healthcare teams as opposed to only following 

directions. Therefore, the more we know about the 

challenges that patients face, the specific needs for patients’ 

self-management, and the ability of health services to 

support these needs, the more effectively we can develop 

tools and services, and provide relevant interventions for 

both patients and HCPs. 

 

6 REFERENCES 

[1]  Bongaerts, B.W.C., et al. “Effectiveness of chronic care 

models for the management of type 2 diabetes mellitus 

in Europe: a systematic review and meta-analysis” in 

BMJ Open Vol. 7, Issue 3, p. e013076. 2017. 

[2]  Egginton, J.S., et al. “Care management for Type 2 

diabetes in the United States: a systematic review and 

meta-analysis” in BMC Health Serv Res Vol. 12, Issue 

1, p. 72. 2012. 

[3]    Omer, T. “Empowered citizen 'health hackers' who are 

not waiting” in BMC Med Vol. 14, Issue 1, p. 118. 

2016. 

[4] Powers, M.A., et al. “Diabetes Self-management 

Education and Support in Type 2 Diabetes: A Joint 

Position Statement of the American Diabetes 

Association, the American Association of Diabetes 

Educators, and the Academy of Nutrition and 

Dietetics” in Diabetes Care Vol. 38, Issue 7, pp. 1372-

1382. 2015. 

[5]  Knight, B.A., et al. “Qualitative assessment of user 

experiences of a novel smart phone application 

designed to support flexible intensive insulin therapy 

in type 1 diabetes” in BMC Med Inform Decis Mak 

Vol. 16, p. 119. 2016. 

[6]  Husted, G.R., et al. “Exploring the Influence of a 

Smartphone App (Young with Diabetes) on Young 

People's Self-Management: Qualitative Study” in 

JMIR Mhealth Uhealth Vol 6, Issue 2, p. e43. 2018. 

[7] Kim, Y.J., et al. “A smartphone application 

significantlyimproved diabetes self-care activities 

with high user satisfaction” in Diabetes Metab J Vol. 

39, Issue 3, pp. 207-217. 2015. 

[8]   Dewi, D.S., et al. “Kansei Engineering Approach for 

Designing a Self-monitoring Blood Glucose 

Application” in Int J Technol Vol. 8, Issue 2, pp. 272-

282. 2017. 

[9]   Wake, D.J., et al. “MyDiabetesMyWay: An Evolving 

National Data Driven Diabetes Self-Management 

Platform” in J Diabetes Sci Technol Vol 10, Issue 5, 

pp. 1050-8. 2016. 

[10] Castensoe-Seidenfaden, P., et al. “Designing a Self-

management App for Young People With Type 1 

Diabetes: Methodological Challenges, Experiences, 

and Recommendations” in JMIR Mhealth Uhealth 

Vol. 5, Issue 10, p. e124. 2017. 

[11] Jeon, E., et al. “Development of the IMB Model and 

an Evidence-Based Diabetes Self-management 

Mobile Application” in Healthc Inform Res Vol. 24, 

Issue 2, pp. 125-138. 2018. 

[12] Ramadas, A., et al. “A web-based dietary intervention 

for people with type 2 diabetes: development, 

Proceedings of the 17th Scandinavian Conference on Health Informatics, 12 -13 Nov 2019, Oslo Norway

34



implementation, and evaluation” in Int J Behav Med 

Vol. 22, Issue 3, pp. 365-73. 2015. 

[13] Conway, N., et al. “mHealth applications for diabetes: 

User preference and implications for app 

development” in Health Informatics J Vol. 22, Issue 

4, pp. 1111-1120. 2016. 

[14] Nicholson, W.K., et al. “The Gestational Diabetes 

Management System (GooDMomS): development, 

feasibility and lessons learned from a patient-

informed, web-based pregnancy and postpartum 

lifestyle intervention” in BMC Pregnancy Childbirth 

Vol. 16, p. 277. 2016. 

[15] Bernhard, G., et al. “Developing a Shared Patient-

Centered, Web-Based Medication Platform for Type 

2 Diabetes Patients and Their Health Care Providers: 

Qualitative Study on User Requirements” in J Med 

Internet Res Vol. 20, Issue 3, p. e105. 2018. 

[16] Klaassen, R., et al. “Design and Evaluation of a 

Pervasive Coaching and Gamification Platform for 

Young Diabetes Patients” in Sensors Vol. 18, Issue 2, 

p. e402. 2018. 

[17] Tieu, L., et al. “Barriers and Facilitators to Online 

Portal Use Among Patients and Caregivers in a Safety 

Net Health Care System: A Qualitative Study”  in J 

Med Internet Res Vol. 17, Issue 12, p. e275. 2015. 

[18] Desveaux, L., et al. “A Mobile App to Improve Self-

Management of Individuals With Type 2 Diabetes: 

Qualitative Realist Evaluation” in J Med Internet Res 

Vol. 20, Issue 3, p. e81. 2018. 

[19] Gianfrancesco, C., et al. “Exploring the feasibility of 

use of an online dietary assessment tool (myfood24) 

in women with gestational diabetes” in Nutrients Vol. 

10, Issue 9, p. e1147. 2018. 

[20] Pludwinski, S., et al. “Participant experiences in a 

smartphone-based health coaching intervention for 

type 2 diabetes: A qualitative inquiry” in J Telemed 

Telecare Vol. 22, Issue 3, pp. 172-178. 2016. 

[21] Jo, S., et al. “Development and Evaluation of a 

Smartphone Application for Managing Gestational 

Diabetes Mellitus” in Healthc Inform Res Vol. 22, 

Issue 1, pp. 11-21. 2016. 

[22] Lamprinos, I., et al. “Modular ICT-based patient 

empowerment framework for self-management of 

diabetes: Design perspectives and validation results” 

in Int J Med Inform Vol. 91, pp. 31-43. 2016. 

[23] Ashurst, E.J., et al. “Is the Health App Challenge 

approach of patient-led application conception, 

development, and review worthwhile?” in Health 

Policy Technol Vol. 6, Issue 1, pp. 83-92. 2017. 

[24] Zhang, Y.Y., et al. “Exploration of Users' Perspectives 

and Needs and Design of a Type 1 Diabetes 

Management Mobile App: Mixed-Methods Study” in 

JMIR Mhealth Uhealth Vol. 6, Issue 9, p. e11400. 

2018. 

[25] Skar, J.B., et al. “Women's experiences with using a 

smartphone app (the Pregnant+ app) to manage 

gestational diabetes mellitus in a randomised 

controlled trial” in Midwifery Vol. 58, pp. 102-108. 

2018. 

[26] Drion, I., et al. “The Effects of a Mobile Phone 

Application on Quality of Life in Patients With Type 

1 Diabetes Mellitus: A Randomized Controlled Trial” 

in J Diabetes Sci Technol Vol. 9, Issue 5, pp. 1086-91. 

2015. 

[27] Peng, W., et al. “Exploring the Challenges and 

Opportunities of Health Mobile Apps for Individuals 

with Type 2 Diabetes Living in Rural Communities” 

in Telemed J E Health Vol. 22, Issue 9, pp. 733-738. 

2016. 

[28] Petersen, M., et al. “Development and testing of a 

mobile application to support diabetes self-

management for people with newly diagnosed type 2 

diabetes: a design thinking case study” in BMC Med 

Inform Decis Mak Vol. 17, Issue 1, p. 91. 2017. 

[29] Torbjørnsen, A., et al. “Acceptability of an mHealth 

App Intervention for Persons With Type 2 Diabetes 

and its Associations With Initial Self-Management: 

Randomized Controlled Trial” in JMIR Mhealth 

Uhealth Vol. 6, Issue 5, p. e125. 2018. 

[30] Georgsson, M., et al. “Quantifying usability: an 

evaluation of a diabetes mHealth system on 

effectiveness, efficiency, and satisfaction metrics with 

associated user characteristics” in J Am Med Inform 

Assoc Vol. 23, Issue 1, pp. 5-11. 2016. 

[31] Muller, I., et al. “Effects on Engagement and Health 

Literacy Outcomes of Web-Based Materials 

Promoting Physical Activity in People With Diabetes: 

An International Randomized Trial” in J Med Internet 

Res Vol. 19, Issue 1, p. e21. 2017. 

[32] Neinstein, A., et al. “A case study in open source 

innovation: developing the Tidepool Platform for 

interoperability in type 1 diabetes management” in J 

Am Med Inform Assoc Vol. 23, Issue 2, pp. 324-332. 

2016. 

[33] Brady, E., et al. “Accessing support and empowerment 

online: The experiences of individuals with diabetes” 

in Health Expectations Vol. 20, Issue 5, pp. 1088-

1095. 2017. 

[34] Quinn, C.C., et al. “Older Adult Self-Efficacy Study of 

Mobile Phone Diabetes Management” in Diabetes 

Technol Ther Vol.7, Issue 7, pp. 455-61. 2015. 

[35] Park, S., et al. “The Role of Digital Engagement in the 

Self-Management of Type 2 Diabetes” in Health 

Commun Vol. 31, Issue 12, pp. 1557-1565. 2016. 

[36] Jung, M., et al. “Understanding Patients' Needs in 

Diabetes for Mobile Health - A Case Study” in 2016 

IEEE 29th International Symposium on Computer-

Based Medical Systems (CBMS). 2016. 

[37] Papaspurou, M., et al. “Fears and Health Needs of 

Patients with Diabetes: A Qualitative Research in 

Rural Population” in Med Arch Vol. 69, Issue 3, pp. 

190-195. 2015. 

[38] Weymann, N., et al. “Information and decision support 

needs in patients with type 2 diabetes” in Health 

Informatics J Vol. 22, Issue 1, pp. 46-59. 2016. 

[39] Crangle, C.E., et al. “Exploring patient information 

needs in type 2 diabetes: A cross sectional study of 

questions” in PLOS One Vol 13, Issue 11, p. 

e0203429. 2018. 

[40] Crangle, C.E., et al. “Soliciting and Responding to 

Patients' Questions about Diabetes Through Online 

Sources” in Diabetes Technol Ther Vol. 19, Issue 3, 

pp. 194-199. 2017. 

[41] Kabeza, C.B., et al. “Assessment of Rwandan diabetic 

patients' needs and expectations to develop their first 

diabetes self-management smartphone application 

(Kir'App)” in Ther Adv Endocrinol Metab Vol. 10, p. 

2042018819845318. 2019. 

Proceedings of the 17th Scandinavian Conference on Health Informatics, 12 -13 Nov 2019, Oslo Norway

35



[42] Svedbo Engström, M., et al. “What is important for 

you? A qualitative interview study of living with 

diabetes and experiences of diabetes care to establish 

a basis for a tailored Patient-Reported Outcome 

Measure for the Swedish National Diabetes Register” 

in BMJ Open Vol. 6, Issue 3, p. e010249. 2016. 

[43] Elliott, J.A., et al. “A cross-sectional assessment of 

diabetes self-management, education and support 

needs of Syrian refugee patients living with diabetes 

in Bekaa Valley Lebanon” in Conflict and Health Vol. 

12, Issue 1, p. 40. 2018. 

[44] Carolan, M., et al. “Experiences of diabetes self-

management: a focus group study among Australians 

with type 2 diabetes” in J Clin Nurs Vol. 24, Issue 7-

8, pp. 1011-23. 2015. 

[45] Timpel, P., et al. “Individualising Chronic Care 

Management by Analysing Patients' Needs - A Mixed 

Method Approach” in Int J Integr Care Vol. 17, Issue 

6, p. 2. 2017. 

[46] Mikhael, E.M., et al. “Self-management knowledge 

and practice of type 2 diabetes mellitus patients in 

Baghdad, Iraq: a qualitative study” in Diabetes Metab 

Syndr Obes Vol. 12, pp. 1-17. 2019. 

[47] Zhang, Y., et al. “Exploration of Users’ Perspectives 

and Needs and Design of a Type 1 Diabetes 

Management Mobile App: Mixed-Methods Study” in 

JMIR Mhealth Uhealth Vol. 6, Issue 9, p. e11400. 

2018. 

[48] Zhang, Y., et al. “Use, Perspectives, and Attitudes 

Regarding Diabetes Management Mobile Apps 

Among Diabetes Patients and Diabetologists in China: 

National Web-Based Survey” in JMIR Mhealth 

Uhealth Vol. 7, Issue 2, p. e12658. 2019. 

[49] Fu, H.N., et al. “Influence of Patient Characteristics 

and Psychological Needs on Diabetes Mobile App 

Usability in Adults With Type 1 or Type 2 Diabetes: 

Crossover Randomized Trial” in JMIR Diabetes Vol. 

4, Issue 2, p. e11462. 2019. 

[50] Baptista, S., et al. “What Do Adults with Type 2 

Diabetes Want from the "Perfect" App? Results from 

the Second Diabetes MILES: Australia (MILES-2) 

Study” in Diabetes Technol Ther Vol. 21, Issue 7, pp. 

393-399. 2019. 

[51] Majeed-Ariss, R., et al. “British-Pakistani women's 

perspectives of diabetes self-management: the role of 

identity” in J Clin Nurs Vol. 24, Issue 17-18, pp. 2571-

80. 2015. 

[52] Pettus, J.H., et al. “Adjunct Therapy in Type 1 

Diabetes: A Survey to Uncover Unmet Needs and 

Patient Preferences Beyond HbA1c Measures” in 

Diabetes Technol Ther Vol. 21, Issue 6, pp. 336-343. 

2019. 

[53] Dobson, R., et al. “The Use of Mobile Health to 

Deliver Self-Management Support to Young People 

With Type 1 Diabetes: A Cross-Sectional Survey” in 

JMIR Diabetes Vol. 2, Issue 1, p. e4. 2017. 

[54] Berkowitz, S.A., et al. “Addressing Unmet Basic 

Resource Needs as Part of Chronic Cardiometabolic 

Disease Management” in JAMA Intern Med Vol. 177, 

Issue 2, pp. 244-252. 2017. 

[55] “Major health systems’ mHealth initiatives are failing 

to meet patient needs” Universe mHealth, Dallas, 

United States of America, 2019. Available from: 

https://universemhealth.com/major-health-systems-

mhealth-initiatives-are-failing-to-meet-patient-needs/ 

(Accessed: 28th August, 2019). 

[56] Safavi, K., et al. “Accenture 2018 Consumer Survey 

on Digital Health” Accenture: accenture.com. 2018. 

[57] DG CONNECT. “mHealth in Europe: Preparing the 

ground – consultation results published” Digital 

Single Market, 2015. Available from: 

https://ec.europa.eu/digital-single-

market/en/news/mhealth-europe-preparing-ground-

consultation-results-published-today (Accessed: 28th 

August, 2019).  

[58] Ryu, B., et al. “Impact of an Electronic Health Record-

Integrated Personal Health Record on Patient 

Participation in Health Care: Development and 

Randomized Controlled Trial of MyHealthKeeper” in 

J Med Internet Res Vol. 19, Issue 12, p. e401. 2017. 

[59] “mHealth App Economics 2017: Current Status and 

Future Trends in Mobile Health” Research2guidance, 

7th Ed. Berlin, Germany. 2017. Available from: 

https://research2guidance.com/product/mhealth-

economics-2017-current-status-and-future-trends-in-

mobile-health/ (Accessed: 28th August, 2019). 

[60] Kuske, S., et al. “Diabetes-related information-seeking 

behaviour: a systematic review” in Syst Rev, Vol. 6, 

Issue 1, p. 212. 2017. 

[61] HIPAA Journal. “Patient Privacy and Security Are 

Greatest Healthcare Concerns for Consumers” HIPAA 

Journal, 2018. Available from: 

https://www.hipaajournal.com/patient-privacy-and-

security-are-greatest-healthcare-concerns-for-

consumers/ (Accessed: 28th August, 2019). 

 

7 ACKNOWLEDGEMENT 

This paper is a product of the “Design and validation of 

instruments to assess efficacy, effectiveness and safety of 

apps and online resources aimed at Norwegians with 

diabetes” project, funded by Helse Nord (HNF1425-18).

Proceedings of the 17th Scandinavian Conference on Health Informatics, 12 -13 Nov 2019, Oslo Norway

36

https://universemhealth.com/major-health-systems-mhealth-initiatives-are-failing-to-meet-patient-needs/
https://universemhealth.com/major-health-systems-mhealth-initiatives-are-failing-to-meet-patient-needs/
https://ec.europa.eu/digital-single-market/en/news/mhealth-europe-preparing-ground-consultation-results-published-today
https://ec.europa.eu/digital-single-market/en/news/mhealth-europe-preparing-ground-consultation-results-published-today
https://ec.europa.eu/digital-single-market/en/news/mhealth-europe-preparing-ground-consultation-results-published-today
https://research2guidance.com/product/mhealth-economics-2017-current-status-and-future-trends-in-mobile-health/
https://research2guidance.com/product/mhealth-economics-2017-current-status-and-future-trends-in-mobile-health/
https://research2guidance.com/product/mhealth-economics-2017-current-status-and-future-trends-in-mobile-health/
https://www.hipaajournal.com/patient-privacy-and-security-are-greatest-healthcare-concerns-for-consumers/
https://www.hipaajournal.com/patient-privacy-and-security-are-greatest-healthcare-concerns-for-consumers/
https://www.hipaajournal.com/patient-privacy-and-security-are-greatest-healthcare-concerns-for-consumers/

