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Abstract 

Aim: The aim of this qualitative evidence synthesis was to identify and synthesise 
qualitative research relating to experiences of using mobile health (mHealth) 
applications to aid self-management of Type 2 Diabetes.  

Methods: Using a systematic search strategy, 11 databases were searched 
(Medline, CINAHL, PsychInfo, PubMed, Web of Science, Embase, Cochrane Library, 
Scopus, ProQuest A&1, ProQuest UK & Ireland, Mednar). “Best fit” framework 
synthesis was used guided by the Health Information Technology Acceptance Model 
(HITAM). Assessment of methodological limitations was conducted using Critical 
Appraisal Skills Programme (CASP) and confidence in the review findings were 
guided by GRADE-CERQual. 

Results: Fourteen eligible studies were included in the synthesis (7 qualitative and 5 
mixed methods). Key themes identified under the health, information and technology 
zones of the HITAM revealed the benefits of mHealth apps, barriers to their use, 
their perceived usefulness and ease of use.    

Discussion: Most people used the apps for feedback on their self-management and 
found them helpful in their communication with health care providers. Some embraced 
the technology and found it easy to use while others found mHealth apps to be 
counterintuitive.  

 

Key words: mobile health applications, diabetes mellitus, smartphone, qualitative 

evidence synthesis 
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Introduction  

Type 2 Diabetes is a chronic condition characterized by the ineffective production or 

use of insulin in the body.1  Despite evolving medical device technology and continuing 

development of new medications, a significant number of people with diabetes do not 

properly control their condition, with non-compliance of treatment regimens assumed 

to be the underlying cause. 2 The work of self-management (i.e. administering 

medication, testing glucose, and adhering to recommended lifestyle) can be 

overwhelming for many people. Moreover, not many people document their self-

management activities, which would facilitate the identification of problems and 

modification of therapy in consultation with their health care practitioner.3  Mobile self-

management health applications may have the ability to bridge this gap. 2 

The rapid growth and accessibility of digital communication technologies has inspired 

the development of an abundance of diabetes self-management tools via mobile 

health (mHealth) apps (for instance, smartphone application for image-assisted 

dietary assessments, real-time continuous glucose monitor, wrist-worn physical 

activity tracker, tablet-based digital food diary to self-monitor blood glucose). The 

number of commercially available apps for self-management of diabetes is 

continuously increasing. In one recent study, 16% of the  identified 318,000 mobile 

health applications were for Diabetes apps.4  

Mobile health technology offers a potential bridge between patients’ own management 

and the healthcare practitioner and can range from a basic diary, recording data which 

can be shared directly at appointments, interactive sites and virtual communities. Even 

if a clinician has no desire to engage in the technology, they should still have an 
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awareness of what is available and be able to guide people towards safe and effective 

digital tools. 5, 6  

Despite the huge number of commercially available diabetes apps, studies reporting 

outcomes on their use is limited. 7  Systematic reviews on diabetes self-management 

apps have shown mHealth apps to reduce blood glucose levels by an average of 

10mmol, thus improving overall health and reducing the risks associated with diabetes. 

8, 9, 10, 11, 12 However, there is insufficient evidence on the role of diabetes apps in 

improving quality of life, blood pressure, weight or body mass index.13 Moreover, trials 

do not explore patient perceptions and use of these apps in everyday life.  Finally, the 

speed at which apps develop and update can render elements of RCTs obsolete in a 

short space of time. 6  

A scoping search was initially undertaken to help guide the focus of our review and to 

determine the amount and type of evidence already published. 14 The scoping review 

revealed an increased recent interest in exploring people’s use of mHealth apps 

through qualitative approaches.15,16,17  Qualitative approaches provide rich data on 

consumers’ experiences which can inform app innovation.18  In this context, the aim of 

this qualitative evidence synthesis was to identify and synthesise qualitative research 

relating to experiences of using mobile health (mHealth) applications to aid self-

management of Type 2 Diabetes.  

METHODS  

We chose the “best fit” framework (BFFS) synthesis approach which involves using 

an existing framework to identify a priori themes. The “best fit” framework approach 

represents an explicit use of theory while also acknowledging that the theory is not 

claimed to be “’ideal’ but only fit for purpose” (p. 705). 19 The model chosen was the 
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Health Information Technology Acceptance Model (HITAM).  20  The HITAM model 

captures the behavioural, normative and efficacy beliefs informing the concepts of 

perceived threat, perceived usefulness and ease of use in relation to health-related 

technology, 21 and helps in our understanding of users’ acceptance of health 

information technology. 22  (Figure 1) 

According to the HITAM, people are motivated to seek assistance in technology, when 

they have a health concern and are guided by their normative beliefs or social 

influences to believe that a chosen tool, such as a mobile app, will be useful to them 

to address the concern. The HITAM is divided into three “zones” which help explain 

people’s intention to adopt technology in relation to their health behaviours.20 The 

health zone reflects the behavioural beliefs (outcome valuation) of people living with 

Type 2 Diabetes. Antecedents in this zone include health beliefs and concerns and 

health status, which are mediated by perceived threat. The information zone 

represents  normative beliefs (motivation to comply) and beliefs on the reliability of the 

app, mediated by perceived usefulness such as data visualisation and display.  Finally, 

the technology zone reflects people’s views on their health information technology self-

efficacy, mediated by their perceived ease of use. 

Search strategy 

A systematic search strategy was developed by the review team using the PICo 

(Population, Interest, Context) framework (Table 1). Searching across eleven 

databases (Medline, CINAHL, PsychInfo, PubMed, Web of Science, Embase, 

Cochrane Library, Scopus, ProQuest A&1, ProQuest UK & Ireland, Mednar) was 

completed on October 30th 2019.  
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A search of Grey literature was also undertaken (DART e-theses, Lenus.ie, RIAN, 

OpenGrey, Google Scholar) on December 21st, 2019. The Grey literature was 

searched with the aim of including any research outside the net of traditional publishing 

and distribution channels.23  

The following inclusion criteria directed the search strategy:  

1 Studies in the English language only. 

2 Qualitative and/or mixed method studies with primary data to include personal 

experiences or perceptions. 

3 Participants in the studies are people with Type 2 Diabetes, as defined by WHO 

(2016)1 where the blood sugars are monitored and controlled (or attempted to 

be controlled) with: a) diet/lifestyle controls; b) managed with oral anti 

hyperglycaemic medication or insulin preparations.  

4 People diagnosed with Type 2 D 

5 iabetes who have used mobile apps (smartphone / laptop / tablet) to self-

manage their diabetes. To include any combination of the following: a) blood 

sugar monitoring, b) medication management; c) Lifestyle management (diet 

and activity). 

Screening and study selection  

A total of 3,346 studies were exported into Endnote x9. After duplicates were removed, 

the remaining 2,343 studies were imported into Rayyan, a software application for 

systematic reviews.24 Two authors (MON and GC) independently screened title and 

abstracts of the identified records for full text screening. Any disagreements were 

resolved by a third author (CH).  
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The subsequent full text screening was undertaken by two authors (MON and CH), 

with thirteen papers and one PhD thesis included for the synthesis (Figure 2). 

Data extraction  

Consideration for what counts as ‘data’ in qualitative research is not straightforward.25 

Data for analysis included participants’ verbatim quotes and reported interpretations 

by authors. This consideration of what is “data”, reflects previous methods used in 

framework synthesis. 26,27 In the studies including participants with both Type 1 and 2 

Diabetes, 15,28,29 only data pertaining to participants with Type 2 Diabetes was included 

in the analysis. In addition, using the software program Microsoft® Excel®, MON and 

MD independently extracted pertinent information about each study’s characteristics, 

i.e.  aims, setting, type of mHealth app used, methodology, sampling, sample and data 

collection methods (Table 2).  

Assessment of methodological limitations 

Assessment of methodological limitations was undertaken independently by three 

review authors (MON, CH, MD) using an adaption of the Critical Appraisal Skills 

Programme (CASP) tool (CASP, 2017) 30 (Table 3).   

 

Data analysis/synthesis 

The five stages of ‘best fit’ a priori framework synthesis was employed: familiarisation 

with the data, identifying the ‘best fit’ thematic framework, indexing data from the 

studies and applying the framework, moving between the data and developing 

themes.19  All findings fitted into the three zones of the HITAM (Figure 1). In addition, 

subtheme titles were generated inductively from the model to reflect the data more 

meaningfully. ‘Best fit’ combines both framework and thematic analysis techniques to 

complete the synthesis.31  
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Assessment of confidence in the review findings 

GRADE CERQual (Confidence in the Evidence from Reviews of Qualitative 

research),32 was undertaken independently by two authors (CH, MD), guided by four 

components:  1. Methodological limitations refers to the level of concerns about the 

design or conduct of the primary studies that contributed to the review finding (the 

methodological limitations highlighted using the CASP tool inform this component); 2. 

Coherence relates to an assessment of how well the review findings are supported by 

compelling the data from the primary studies; 3. Adequacy refers to an overall decision 

on the degree of richness and quantity of data from the primary studies supporting a 

review finding; and 4. Relevance refers to the degree to which evidence from the 

primary studies supporting a review finding is applicable to the context in the review 

question. (Table 4).  

Findings 

We included fourteen studies in our review (Figure 2). These studies were published 

between 2013-2019, with most studies (n=9) published in 2018-2019.  

Description of the studies 

The fourteen studies in this review included the perspectives of 248 study participants, 

aged 24 to 80 years old. The experiences and perceptions of a broad range of lifestyle 

applications were explored, including both web-based and mobile applications, to aid 

self-management of Type 2 Diabetes.   
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All the studies were conducted in high income level countries. Five studies were 

conducted in the USA, two in the UK, two in Norway, three in Australia and one was a 

Canadian study. One study included data from both Singapore and Germany.   

Methodological limitations of the studies 
 
Eight of the included studies were assessed to have no methodological limitations, 

with six studies having minor methodological limitations. In four of the studies it was 

difficult to assess whether the relationship between researcher and participants had 

been adequately considered. In two studies it was not clear whether ethical issues 

had been addressed (Table 3).  

 
Confidence in the review findings 
 
Out of ten findings, using the GRADE-CERQual approach, we graded four findings 

as high confidence, four findings as moderate confidence, and two findings as low 

confidence (Table 4).  

 

We identified sub-themes within the three zones of the HITAM (Health, Information 

and Technology) following ‘best fit’ framework synthesis (Figure 1) 

Health Zone  

This theme represents health concerns and perceived threats of  people living with 

Type 2 Diabetes.  

I see benefits in using mobile health applications. 

This sub-theme reflected the feedback participants received on their self-management 

when using mHealth apps which motivated their efforts.15,16,33,34,35   Mobile apps were 

viewed as motivational. 
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“…when you put your blood sugar in, the more that you do, the more you kind 
of use those stickers to get your blood sugar and this little kind of monster gets 
chained up, he is literally put in chains. So the motivation is to chain up the 
monster.” (p. 4: Female, 44 years) 35  

 “I check my BGL more, I check my weight more, monitor my diet better. My 

blood levels are staying more normal than over a year ago” (p.6; participant 

‘Keith’) 33 

“The app on my phone has a graph and how many steps is your target for 

walking in a day, how much water intake and what you are eating so you can 

record that. So it’s easy to trace that way. If you see the paper you can see 

the spike... It records manually your blood sugar levels and it has a little graph 

on the screen...then you can see over a couple of weeks how you are doing.” 

(p.4; male, 60 years) 35 

 

Mobile apps were also useful for setting and monitoring goals to see changes and 

maintain health habits. 16, 28, 34, 36. 

“[I] Am trying to educate myself [about diabetes], and that is why I liked [these 

tools] because I already have that in my mind”. ( p. 8)16 

"Let’s say I did a pinprick (blood sugar) test and I had a reading that was odd, 

I would like to see what the implications of that is". (p. 12; participant 8) 28 

“That was the key benefit for me. So when I started myA1c was 11.1 and 

when I got it done, when I saw the nurse, 3 weeks ago, it was 8…A dramatic 

reduction, and I’m still trying to get it down, but it’s a pretty dramatic reduction 

for me…I don’t think I’ve had an A1c of 8 for a number of years”  (p.7; 

engaged early app adopter)34 

 

I’m not ready to use these applications. 

This sub-theme illustrated that some people may not be ready to use mHealth apps to 

help them self-manage their diabetes. The reasons were an unwillingness to try them 

or because they perceived their diabetes to be already ‘well controlled’. 16, 34, 37, 38. 

“Even if I did [everything I’m supposed to], starting to use [the app] on a 

regular basis is gonna be hard too. Because it’s not that I’m unwilling which is 

partly true, I am unwilling—I shouldn’t have to do this”  (, p. 8; participant in 

low engager or dropout  group) 34 
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“no I’m [don’t need an app], I think I’m keeping it well under control…taking 

the bloods every day, and, following you know what the doctor says.”  (p. 6; 

male, 58 years, non app user) 18 

‘‘There’s that whole accountability piece. If I’m doing this, then I’m going to 

have to pay more attention. I want to eat my candy or my doughnut or 

whatever the case is” (p3; female 38 years) 37 

 

 

Health equity is an issue. 

This final sub-theme in the Health Zone reflected participants’ concerns about the 

cost of using the mHealth apps. 16,18  Some people did not have the finances for 

these apps. 

“It’s a medical issue. They should be free really, to access full features and 

everything else… you know, it can be life and death. If someone has a smart 

phone they can have an app, but they can’t access it like I said because they 

can’t afford to.” (p.5; 45 year old female, app user) 18 

 

Information Zone 

This theme reflects the normative beliefs (motivation to comply) and beliefs on the 

reliability of the mHealth apps, mediated by users’ perceived usefulness. 

Mobile health applications are very useful 

Many people with Type 2 Diabetes found mHealth apps very useful for information 

provided. 16,17, 18, 28,29,33,34,35,38,  

“The app on my phone has a graph and how many steps is your target for 

walking in a day, how much water intake and what you are eating so you can 

record that. So it’s easy to trace that way. If you see the paper you can see 

the spike... It records manually your blood sugar levels and it has a little graph 

on the screen...then you can see over a couple of weeks how you are doing.”  

(p4; male 60 years) 35 

It produces an average for the beginning period which is customisable, so I can 
go back three months, 6 months, whatever, so you can immediately spot any 
trend, the exercise level and the carbohydrates graph, they’re bar charts and 
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very easy to follow… You can see the pattern all together so I find it very, very 
useful.” (p7; male app user, 74 years)18 

While you may have an idea of how you are managing your diabetes, the 
graphical information presented in the app clearly shows how well you are in 
fact managing.” (p6; participant ‘Anna’)33 

 

The visual information also helped in their communication with health care 

providers.16,17   

“I work hand in hand with my doctor, and we try to find out what’s best. We 

look at the results together and then we see how things go”. (p.8; patient 4, 

male)17 

Furthermore, the visual data could be used to “explain to [the] doctor what’s going on” 

(p.7)16  

Mobile health applications are not very useful 

This sub-theme highlighted how some people did not find the mHealth apps useful 

enough to help in their self-management efforts as the information was either 

inadequate or confusing. 16, 17, 18, 29, 39 

“I wish there was something that could give me some advice about nutrition 

and things like that. It didn’t do that at all. It was more of an overview, 

reminders, and everything related to measuring blood sugar” (p.7; participant 

8, male)17 

“When I was checking the graphic, I thought I can scroll more for the next day, 
the day before and the day before and no. It’s only for one day”. (p7)16 

“a lot of them were American made so therefore their blood glucose 

measurements are different to ours… they also didn’t have an option to 

change the blood to our readings…it was just I found it was a headache.” (p5; 

female app user, 45 years)18 

“Then you have to enter [blood glucose results] on your app, why waste my 

time on that entry, I don’t see the point of that”.. (p. 7; participant 1)29 

 

Technology Zone  

This theme reflects people’s views on their health information technology self-efficacy, 

mediated by their perceived ease of use.  
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Mobile health applications are intuitive and uncomplicated 

Some participants embraced the technology and found it easy to use.17,18, 33,40   

“I use this app to record my glucose readings 3 times a day. It's very simple to 

use - just enter the reading and it records it for you”  (p.5; Participant ‘Lily’) 33 

“Sometimes it’s actually just easier to smartphone it than it is to find your book 

and write it down and fiddle around like that, you just tap it in.”  (p.7; 45 years 

female app user);18 

“I’ve never been the type to make notes in a journal and check measurements 

and diet and things like that. But it was easier to make notes using the phone”  

(p.6; participant 19, female)17 

“... the app buttons, the big buttons, they were very large, which for me, 

another guy can see that for an elderly person because in texting with a 

phone I don’t have small enough fingers or touchy enough fingers to do it well, 

but these buttons would make the app very easy to use for me...” ( p. 37; 

female, aged 78) 40 

 

Mobile health applications can be counterintuitive  

This final sub-theme reflected the difficulties some people experienced using mHealth 

apps, thus hindering their use of mobile technologies.16,37,40 

‘‘If you’re not very tech savvy, which I am not, I don’t care how easy it is. It’s 

not always that easy’’ (p.3; male, 57 years)37 

“I thought it was kind of a nuisance having to take the picture, especially in a 

restaurant. I had to move the other people’s plates away sort of to get a good 

picture of my plate and then again take the empty plate. So, in a restaurant it’s 

a little uncomfortable.”  (p.80; female, 72 years) 40 

Some are not literate enough that they could use a computer or even a cell 

phone to text. So not to expect a 70 year old, all 70 year olds to be at the 

same level. It’s just not going to happen”  ( p.7)16 

 

Discussion 

This evidence synthesis reveals with high confidence (based on the GRADE 

CERQual) that people living with Type 2 Diabetes may feel motivated to self-manage 
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from the feedback received from mHealth apps and that mHealth apps can be helpful 

in monitoring goals and maintaining health habits. A recent systematic review 

highlighted strong evidence in support of using mobile phone apps for lifestyle 

modification in Type 2 Diabetes.41 Their meta-analysis included 11 studies on Type 2 

Diabetes and showed a significant reduction in the mean HbA1C level. Furthermore, 

in a subgroup analysis based on study duration, the results for both the long-term and 

short-term effects of using mobile apps for lifestyle were significant.41  

Within the information zone’s sub-theme ‘mobile health applications are very useful’, 

it was revealed (with high confidence) that many people found mobile health 

applications very useful for the information provided and the visual information also 

helped in their communication with health care providers. A recent systematic review 

reported that people who use their smartphone to track their health data were more 

likely to actively engage with their doctors in their own care.42 Health care 

professionals, like participants in the studies in this review, also reported finding the 

patterns and visual data helpful in patient-physician collaboration .43  

Finally, in the technology zone, which incorporates the practicalities and 

convenience of using an application, the sub-theme ‘mobile health applications are 

intuitive and uncomplicated’ revealed with high confidence that some people 

embraced the technology and found mHealth apps easy to use. The mixture of 

anxiety and enjoyment in the use of health technologies is reported.20, Simple and 

intuitive apps with visual appeal are preferred, 44  and  when patients believe that the 

technology will enhance their ability to manage their diabetes, they are more likely to 

embrace it. 45    

Moreover, while participants in trials may provide positive feedback on usability of 

apps, this does not always necessarily correspond with clinical improvement in terms 
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of reductions in HbA1c levels.46  In addition, reported initial improvements are not 

sustained, and more evidence is needed on using interventions such as motivational 

interviewing techniques to promote use of mobile apps. 47  

Conclusion 

In the context of rapidly developing innovations in mobile apps, qualitative research is 

needed to ensure that users’ experiences are captured and inform further app 

development.  Furthermore, it is important to highlight the innovations in the field of 

mHealth apps in diabetes with algorithm-based feedback for users. This calls for 

partnerships extending with collaborative working among manufacturers and 

regulatory bodies with health professionals, researchers and those living with diabetes 

to ensure the safe and effective use of mobile apps. 7  

Strengths and Limitations 

This is the first known qualitative evidence synthesis on people’s experiences of 

using mHealth apps to self-manage Type 2 Diabetes. Using GRADE CERQual, we  

estimated our confidence in the ten review findings. The estimation of high 

confidence in four review findings was influenced by the studies’ good geographical 

spread, broad range of age groups and inclusion of a minority ethnic group.    

Framework synthesis using the HITAM was found to be suitable and easy to 

interpret. Moreover, a team approach and inductive analysis was also used, avoiding 

the risks associated with using a framework to fit the findings into the model and 

thereby reducing the study’s’ analytic value. 14  However, there can be limitations 

with using only one model for framework, 31  and our findings may have been 

different if we used a combination of models in our framework.  
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In addition, only papers in the English language were included, and all included 

patients from Westernised cultures except for one study which included 21 

participants in Singapore.15  Finally, all studies were undertaken in high income 

countries.  

Implications for Research  

The integration of qualitative findings on the use of mHealth applications to self-

manage Type 2 Diabetes can inform evidence-based practice and identify research 

gaps. 48  Mobile apps are becoming an integral part of health care for people living 

with Type 2 Diabetes. More research is needed on the use of mHealth apps and their 

effect in self-management over time, 44,46 as reported initial improvements in diabetes 

patients’ self-efficacy is not sustained. 47    In addition, more research is needed on 

interventions that promote the use of mHealth apps among older adults. Finally, our 

synthesis has revealed the need for more research on the use of mHealth apps in 

lower-income countries and among ethnic minority groups in high-income countries. 

Implications for Clinical Practice 

The HITAM could provide a useful framework to guide clinicians in supporting patients. 

The health zone explains a person’s awareness of the threat to their health and the 

motivation to engage with using mobile health apps. However, the sense of urgency 

lessens over time and this presents the opportunity to engage with the person with 

Type 2 Diabetes, using the mHealth app as the focus of the engagement. NICE 

guidelines state that those living with Type 2 Diabetes do not require to routinely check 

their blood sugars, however, structured self-monitoring of blood glucose improves 

glycaemic control and can facilitate timely and appropriate treatment changes.49  The 

potential of mobile health apps to supplement health care practice should be 
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embraced.7  The visual data from the app lends itself to framing a health promotion 

self-management conversation. Once the conversation has occurred, the interest in 

using the app may be renewed, even for a short time. It may be that just the clinician’s 

interest in the historical data stored in the app may be enough to re-ignite the person’s 

interest in their self-management.  

Increasingly, healthcare professionals are encouraged to engage and involve patients 

in their care.50   Both healthcare professionals and policy makers aspire towards 

person centred care and support systems that place patients firmly at the centre.  As 

we move away from paternalistic doctor-patient relationships and aim to foster shared 

therapeutic goals and treatment plans, the use of mHealth applications may help 

facilitate a partnership and sharing of responsibility in the quest for improved self-

management of Type 2 Diabetes.  
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Figure 1: Health Information Technology Acceptance Model (HITAM) 
framework (adapted) 
 
 
 Themes for a priori 

framework 
 
 

Revised subthemes following 
“best fit” framework synthesis 

Health Zone Health concerns I see benefits in using mobile 
health applications. 
 

 Perceived threats I’m not ready to use these 
applications. 
 

  Health equity is an issue. 
 

   
Information Zone Motivation to use the 

apps 
 

 Perceived reliability of 
the app 

Mobile health applications are very 
useful 
 

 Perceived usefulness 
of the app 
 

Mobile health applications are not 
very useful 
 

   
 
Technology Zone 

 
Perceived ease of use 

Mobile health applications are 
intuitive and uncomplicated 
 

  Mobile health applications can be 
counterintuitive  
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Figure 2

 



19 
 

Population Interest Context 
 

 

People with Type 2 Diabetes Experiences of Mobile Applications for Diabetes 
management 
 

Qualitative String 

Type 2 diabet* OR Type 2 dm 

OR Dm 2 OR DM2 OR T2DM 

OR Niddm OR Non-insulin 

dependent OR Adult onset 

diab* OR Adult onset DM OR 

Late onset diab* OR Late 

onset dm OR Mature onset 

diab* OR Mature onset DM 

 

Experience* OR 

Behav* OR View* OR 

Percept* OR attitud* 

 

Phone app* or Smartphone app* or 

Mobile app* or Cellphone app* or Mobile 

adj1 app* or Mhealth or Diabetes adj1 

app* OR Accu-Check Connect Diabetes 

OR Beat Diabetes OR BeatO OR BG 

Monitor OR Blip Notes OR Tidepool OR 

Carb counting with Lenny OR Dexcom 

OR Diabetes Connect OR Diabetes Kit 

Blood Glucose Logbook OR Diabetes:M 

OR DiabetesConnect OR Diabetic Diet 

OR Fooducate OR Glooko OR 

GlucOracle OR Glucose Buddy OR 

Glucosio OR Health2Sync OR 

Helparound OR Lose It OR My diabetes 

my way OR My fitness pal OR My Net 

Diary OR MySugr OR One Drop OR One 

Touch Reveal OR Platano OR Sugar 

Sense OR welldoc 

 

Qualitative OR mixed methods OR focus 

group* OR interview* OR observation* OR 

phenomen* OR grounded theory OR 

ethnograph* OR lifeworld OR 

conversation analysis OR action research 

OR hermeneutic OR narrative OR content 

analysis OR colaizzi* OR Heidegger OR 

van Manen OR Merleau Ponty OR 

Husserl OR questionnaire 

 

 

Table 1 Search terms  
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Table 2 Study Characteristics 

Author Design/Method Sample  Analysis Study Focus 
     
Adu et al., 28 2018 
Australia  

Mixed methods. 
Survey (on-line 
international) and 
semi-structured 
phone interviews 

Type 2 Diabetes = 6 
(out of 16 total) 

 

 

 
 

Inductive thematic 
analysis 

To involve people with DM1 and DM2 in guiding the 
development of future mobile apps for diabetes self-
management. Looking at: 
(1) the use and preferences for features in apps 
which could support DM self-management.  
(2) motivators to foster long term use of apps  
(3) Desired educational topics for DM management 
 

Burford et al.,33 2019 
Australia 
  

Mixed methods. 
Online Survey with 
open-ended 
questions 

Type 2 diabetic 
patients of a primary 
healthcare clinic 
(n=28) 

Purposive and self-
nominated. 

 

16men, 12 women. 

Aged 30-79 

 

Newly diagnosed 
(<6months) = 8 

6 months to 2 years 
= 3 

2-9 years = 9 

10 or more years = 8 
 

Thematic analysis To examine an individual’s use of mobile devices 
and apps in the self-management of type 2 
diabetes to establish the potential and value of the 
technology for chronic healthcare. 

Desveaux et al., 34 2018 
Canada 

Qualitative element 
of an RCT. 

 

2 telephone semi-
structured interviews:  

The 1st within 2–4 
weeks of study 

Purposive sample. 
 
Sub-sample from 
people involved in an 
RCT.  
Initial recruitment 
was from 3 diabetes 
education 

Thematic analysis  to evaluate a Web-based solution for improving 
self-management in T2DM. To identify key 
combinations of contextual variables and 
mechanisms of action that explain for whom the 
solution worked best and in what circumstances. 
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enrolment, and the 
2nd towards the end 
of the study (4–6 
months of 
enrolment). 

 

Interviews guided by 
Realist Evaluation 

 

Total interviews = 26 
 

programmes, people 
were nominated by a 
clinician. They 
expressed interest in 
the qualitative part at 
the time of consent. 
 
Total = 16 
 

Jeffrey et a.,18 2019 
Australia 

Semi-structured 
phone interviews 

Separate interview 
guides for the app 
and non-app users. 

 

Purposive sampling: 
Self-selected 
(response to advert 
in GPs, health 
clinics, support 
groups and online) 
and snowball 
sampling. 
 
Sample size = 30 
App use = 17 
No app use 13 

deductive content 
analysis. 
 

To evaluate the experiences, barriers and 
facilitators to app usage among DM2. 

 
To determine recommendations to improve usage 
of DM apps 

Jung 40 2018 
USA 

Mixed methods 
 
Survey questionnaire 
and 
Semi-structured 
interviews 

Purposive sampling 
recruitment in senior 
centres, community 
centres and 
networking. 
 
Total = 14 people 
 
11 women, 3 men. 
Aged 65-80 

Thematic analysis 
(Patton, 2002) 

To create a smartphone application for image-
assisted dietary assessments and determine the 
usability, feasibility and satisfaction of the 
application for older adults with diabetes. 
 

Kayyali et al. 29 2017 
UK 

Mixed methods. 
 
Survey-based 
questionnaires with 
pharmacists and the 

Purposive sampling, 
through diabetic 
charities. 
 
Sample total = 9 

Thematic 
analysis`. 
 

To determine the use and recommendation of 
mHealth apps by pharmacists, the public’s 
perceptions of mHealth apps in general, and the 
awareness and use of health apps by diabetic 
patients in particular. 
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general public, 
followed by 
qualitative semi-
structured interviews 
with diabetic 
patients. 
 
 

Dm1=4 
DM2=5  

Kelly et al., 35 2018 
UK 

Qualitative in-depth 
interviews. Either 
face to face or over 
the telephone.  

 

Purposive, self-
selected. 
 
Participants were 
recruited through 
Web-based 
advertisements on 
Diabetes UK and 
Other diabetes-
related online 
forums. 
 

Sample size =15  

All DM2, >18years 
old. 

 

Experience of using 
1 or more technology 
based resource to 
support self 
management  

 

10 men and 5 
women 

Average age = 55 

Time since diagnosis 
of DM2 = 3months to 
24 years 

Thematic 
qualitative 
analysis using 
framework 
technique. 

To understand the impact of using Web-based and 
mobile technologies to support the management of 
type 2 DM 
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12 =white British, 3 = 
other 
 

Maglalang et al.,38 2017 
USA 

Qualitative post-
program interviews. 
Part of a pilot RCT  
(PilAm Go4Health 
RCT weight-loss 
lifestyle intervention) 
 
 
A total of 67 semi-
structured individual 
interviews (22 
interviews post-
intervention at 3-
months and 45 
interviews post-study 
at 6-months) 
conducted. 
 

Purposive sampling. 
45 Filipino 
Americans with type 
2 diabetes in 
Northern California 

Thematic 
analysis, guided 
by grounded 
theory. 
 
 
 

To assess the acceptability and cultural relevance 
of the PilAm Go4Health program - a culturally 
adapted mobile health weight-loss lifestyle 
intervention including virtual social networking for 
Filipino Americans with type 2 diabetes. 
Intervention participants were asked to: 1) wear a 
Fitbit accelerometer daily; 2) self-report food/calorie 
intake and weight using the Fitbit diary app; and 3) 
participate in the private Facebook group. 

Mamykina et al.,36 2016 
USA 

Qualitative element 
of RCT study.  
 
Semi-structured 
interviews face to 
face or over the 
phone with 
individuals from 
economically 
disadvantaged 
communities and 
ethnic minorities who  
participated in a 
randomized 
controlled trial  
(MoDD) 
 

Purposive sampling. 
 
140 individuals were 
enrolled in the RCT 
study via 2 
community health 
centres; however, 
only 50 of these 
completed the active 
intervention phase 
and were eligible to 
participate in the 
qualitative study.  
 
Total = 15 
12 women, 3 men 
Aged 25-63 
 

Inductive thematic 
analysis 

To investigate subjective experiences and patterns 
of engagement with a novel electronic tool for 
facilitating reflection and problem solving for 
individuals with type 2 diabetes, Mobile Diabetes 
Detective (MoDD). 
The qualitative interviews suggested that individuals 
used MoDD to follow the steps of the problem-
solving process, from identifying problematic blood 
glucose patterns, to exploring behavioral triggers 
contributing to these patterns, to selecting 
alternative behaviors, to implementing these 
behaviors while monitoring for improvements in 
glycemic control. 



24 
 

Peng et al.,37 2016 
USA 

4 focus groups. 
 
The participants 
were asked about 
their general app and 
health-specific app 
usage. They were 
then shown features 
of four apps related 
to diabetes self-
management 
(Glucose Buddy, 
mySugr, 
MyFitnessPal, and 
MapMyWalk) and 
prompted to provide 
feedback. 
 

Purposive sample. 
 
The participants  
were recruited by 
phone through a 
family clinic practice 
in a rural community 
or through an e-mail 
sent to a listserv of 
the Midwest region of 
the USA. 

Inductive thematic 
analysis 

To understand the perceived barriers, benefits, and 
facilitators among rural adults with T2D regarding 
the use of free mobile apps available in Apple App 
store or Google Play store for diabetes 
management or behaviour monitoring. 
 

Rossman et al.,15 2019 
Singapore and Germany 

2 qualitative studies. 
Semi-structured 
interviews in 
Singapore and 
Germany. 
 
 
Singapore: 
Respondents were 
asked about their 
explicit use of 
diabetes-related 
apps, their general 
use of varied mobile 
technologies to 
manage their 
disease, and their 
daily practices of 
self-management. 
 

 

Singapore: 
 
21 people.  
DM2=11 
 
Purposive sampling, 
via diabetes support 
groups. Participants 
chose interview 
location. 
 

 
Germany: 
 
16 people. 
DM2=4 
 
Purposive sampling, 
via private practices 
in Munich and Jena 

Thematic analysis In an effort to understand potential users’ needs 
and expectations, as well as the factors determining 
their mHealth use, the paper uses the mobile phone 
appropriation model to examine how individuals 
with type 1 or type 2 diabetes integrate mobile 
technology into their everyday self-management 
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Germany: 
 
Interview guide 
based on results of 
Singapore results 
 

Tatara et al.,39 2013 
Norway 

Mixed methods.  
 
Questionnaires and 
semi structured 
interviews were 
conducted 
 
 
Follow-up study to 
participants’ 
engagement with 
‘The Few Touch’ 
mobile phone 
application.  
 
 

Purposive sample. 
 
Total = 12 people 
with DM2 (4 men, 8 
women), aged 44-70, 
who had used the 
Few Touch 
application in a real-
life setting for 1 year. 

Thematic analysis   
 

To explore factors associated with sustained use of 
the “Few touch” mobile self-management 
application. 
To illustrate the value of involving patient-users 
from an early design phase to a longitudinal trial of 
the product. 
 

Torbjornsen et al.,17 2019 
Norway 

Qualitative 
descriptive design. 
Part of an RCT. 
 
Two researchers 
conducted 26 semi-
structured interviews 
with adults with DM2 
who had used a 
digital diabetes diary 
app for 1year, during 
participation in the 
Norwegian Study in 
the EU project 
RENEWING 
HeALTH. 
 

Purposive sample. 
 
 
The parent trial had a 
three-group 
comparison (usual 
care, app, and 
app/health 
counseling). This 
qualitative study 
included participants 
from the two 
intervention groups 
(app and app/health 
counseling). 
 
Total sample = 26 

Content analysis 
interpreted 
according to a 
theory of 
acceptability.  

To obtain an in-depth understanding of users’ 
acceptability of a mobile app for diabetes self-
management, and to explore their communication 
with health-care personnel concerning the app 
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Yingling et al.,16 2019 
USA 

Semi structured 
interviews  
 

Purposive sampling. 
 
Total =21  
16 women 
5 men 
 
Hispanic, DM2 x1-16 
years 

Thematic analysis  to evaluate the acceptability, feasibility, and 
potential integration of a real-time continuous 
glucose monitor (RT-CGM), a wrist-worn physical 
activity (PA) tracker, and a tablet-based digital food 
diary to self-monitor blood glucose, PA, and food 
intake for diabetes self-monitoring among Hispanic 
adults with self-reported T2DM. 
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 1.Was the 
context 
described? 

2. Was the 
sampling 
strategy 
appropriate 
and 
described? 

3. Was the 
data 
collection 
strategy 
appropriate 
and 
described? 

4. Was the 
data 
analysis 
appropriate 
and 
described? 

5. Were the 
findings 
supported by 
evidence? 

6. Is there 
evidence of 
researcher 
reflexivity? 
 

7. Have ethical 
issues been taken 
into consideration? 

8. Overall assessment 
of methodological 
limitations   

Adu et al., 201828 Yes Yes Yes Yes  Yes  Unclear Yes  None  
Burford et al., 201933 Yes Yes Yes Yes Yes No  Yes Minor  
Desveaux et al, 201834 Yes Yes Yes Yes Yes Unclear Yes  None  
Jeffrey et al., 201918 Yes Yes Yes Yes Yes Yes  Yes None 
Jung, 201840 Yes  Yes  Yes Yes Yes No Unclear Minor 
Kayyali et al., 201729 Yes Yes Yes Yes Yes No  Yes  Minor 
Kelly et al., 201835 Yes  Yes Yes Yes Yes No  Yes None 
Maglalang et al., 201738 Yes Yes Yes Yes Yes Unclear Yes  None 
Mamykina et al., 201636 Yes Yes Yes Yes Yes  No No Minor 
Peng et al., 201637 Yes Yes Yes Yes Yes Unclear Yes None 
Rossman et al., 201915 Yes  Yes  Yes Yes Yes No Unclear Minor 
Tatara et al., 201339 Yes Yes Yes Yes No No Yes Minor 
Torbjornsen et al., 201917 Yes  Yes Yes Yes Yes Yes Yes None 
Yingling et al., 201916 Yes Yes Yes Yes Yes Unclear Yes None 

 

Table 3 Assessment of methodological limitations  
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Table 4: GRADE CERQual  

Health Zone 

I see benefits in using mobile health applications. 

Summary of 

review finding 

Studies 

contributing to the 

review finding 

Methodological 

limitations 

Coherence Relevance Adequacy CERQual 

assessment of 

confidence in 

the evidence 

Explanation of 

CERQual assessment 

People living 
with Type 2 
Diabetes may 
feel motivated 
by the feedback 
they receive 
from the mobile 
health 
applications 
they use for 
their self-
management 

Yingling et al., 
201916 
Burford et al., 
201933 

Desveaux et al, 
201834 

Kelly et al., 201835 

Rossman et al., 
201915 
 

No or very 
minor 
concerns  
based on the 
assessment of 
three studies 
with no 
methodological 
limitations and 
two studies 
with minor 
methodological 
limitations  

Minor 
concerns  
 

Minor concerns 
Good 
geographical 
spread but 
mainly in high 
income 
countries. One 
study including 
minority ethnic 
group. Includes 
participants 
activating and 
not activating 
apps. 
Broad range of 
age groups 

No or very 
minor 
concerns 
 

 

High 
Confidence 
 

Minor concerns 
regarding coherence 
and relevance.  No or 
very minor 
methodological 
limitations, and 
minor concerns 
regarding adequacy 

People with type 
2 diabetes may 
find the mobile 
health 
applications 
helpful for 
setting and 

Yingling et al., 
201916 
Adu et al., 201828 
Desveaux et al, 
201834 

Mamykina et al., 
201636 

No or very 
minor 
concerns based 
on assessment 
of three 
studies with no 
methodological 

No or very 
minor 
concerns 
 

Minor concerns  
Good 
geographical 
spread but 
mainly in high 
income countries 

No or very 
minor 
concerns 

High 
confidence  

No or very minor 
concerns regarding 
coherence and  
adequacy. Minor 
concerns regarding 
relevance.  No 
concerns on 
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monitoring goals 
to see changes 
and maintain 
healthy habits.   

 limitations and 
one study with 
minor concerns 

One study 
including 
minority ethnic 
group. 
Includes 
participants 
activating and 
not activating 
apps. 
Mostly middle-
aged range. One 
study includes 
older aged.  
 

methodological 
limitations and 
adequacy 

People with type 
2 diabetes may  
find the mobile 
health 
applications 
useful as daily 
lifestyle 
reminders for  
and therefore 
gave a sense of 
control  
 

Kayyali et al., 
201729 
Burford et al., 
201933 

Kelly et al., 201835 

 

No or very 
minor 
concerns based 
on one study 
with on 
methodological 
limitations and 
two studies 
with minor 
methodological 
limitations 

No or minor 
concerns 
 

Minor concerns. 
Limited 
geographical 
spread in high 
income 
countries. 
Broad age range 
(most over 60) 

No or very 
minor 
concerns 

Moderate 
confidence 

Minor concerns 
regarding relevance. 
No or very minor 
concerns regarding  
coherence 
methodological 
limitations and 
adequacy 
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I’m not ready to use these applications. 

Summary of 

review finding 

Studies 

contributing to the 

review finding 

Methodological 

limitations 

Coherence Relevance Adequacy CERQual 

assessment of 

confidence in 

the evidence 

Explanation of 

CERQual assessment 

People with 
type 2 diabetes 
may  not be 
ready to use 
mobile health 
applications 
because they 
were unwilling 
to try them or 
because they 
perceived their 
diabetes to be 
already “well 
under control”  

Yingling et al., 
201916 
Desveaux et al, 
201834 

Peng et al., 201637 

Jeffrey et al., 
201918 

No concerns  
based on the 
assessment of 
four studies 
with no 
methodological 
limitations 

No or very  
minor 
concerns  

Minor concerns 
Good 
geographical 
spread but 
mainly in high 
income 
countries. One 
study including 
minority ethnic 
group. 
Narrow age 
range (mostly 
middle-aged) in 
three studies. 
Broad age range 
in one study 

Moderate 
concerns  

Moderate  
confidence  
 

Moderate concerns 
regarding adequacy. 
Minor concerns 
regarding relevance. 
No or very minor 
concerns about 
coherence. No 
concerns regarding 
methodological 
limitations 
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Health equity is an issue. 

Summary of 

review finding 

Studies 

contributing to the 

review finding 

Methodological 

limitations 

Coherence Relevance Adequacy CERQual 

assessment of 

confidence in 

the evidence 

Explanation of 

CERQual assessment 

Some people 
with type 2 
diabetes did not 
have the 
finances to 
pay for mobile 
health 
applications 

Yingling et al., 
201916 

Jeffrey et al., 
201918 

No concerns 
based on the 
assessment of 
two studies 
with no 
methodological 
limitations 

Moderate 
concerns  

Minor concerns 
Good 
geographical 
spread but in 
high income 
countries. One 
study including 
minority ethnic 
group. 
Broad age range.  

Moderate 
concerns 

Moderate 
confidence  

No concerns 
regarding 
methodological 
limitations, 
moderate concerns 
regarding coherence, 
relevance and 
adequacy 

 

Information Zone 

Mobile health applications are very useful 

Summary of 

review finding 

Studies 

contributing to the 

review finding 

Methodological 

limitations 

Coherence Relevance Adequacy CERQual 

assessment of 

confidence in 

the evidence 

Explanation of 

CERQual assessment 

Many people 
with type 2 
diabetes found 
mobile health 
applications 
very useful for 

Yingling et al., 
201916 

Torbjornsen et al., 
201917 

Adu et al., 201828 

No or Very 
Minor 
concerns  
based on the 
assessment of 

No or very 
minor 
concerns 

Minor concerns 
regarding 
relevance as 
studies had 
limited 
geographical 

No or very 
minor 
concerns 

High 
confidence 

No or very minor 
concerns regarding 
coherence, adequacy 
and methodological 
limitations, minor 
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the information 
provided and 
found the visual 
information also 
helped in their 
communication 
with health care 
providers. 

Kayyali et al., 
201729 

Burford et al., 
201933 

Desveaux et al, 
201834 

Kelly et al., 201835 

Jeffrey et al., 
201918 

Maglalang et al., 
201738 

seven studies 
with no, and 
two studies 
with minor 
methodological 
limitations 

spread of five 
HIC 
 
Included 
moderate ethnic 
diversity  
 
Good range of 
age groups 

concerns regarding 
relevance 

 

 

 

Mobile health applications are not very useful 

Summary of 

review finding 

Studies 

contributing to the 

review finding 

Methodological 

limitations 

Coherence Relevance Adequacy CERQual 

assessment of 

confidence in 

the evidence 

Explanation of 

CERQual assessment 

Some people 
with type 2 
diabetes may 
not find the 
mobile health 
applications 
useful enough to 
help in their 
self-
management as 
the information 

Yingling et al., 
201916 

Torbjornsen et al., 
201917 

Kayyali et al., 
201729 

Jeffrey et al., 
201918 

Tatara et al., 
201339 

No or Very 
Minor 
concerns  
based on the 
assessment of 
three studies 
with no, and 
three studies 
with minor 
methodological 
limitations  

Minor 
concerns 

Minor concerns 
regarding 
relevance as 
studies had 
limited 
geographical 
spread of four 
HIC 
 
Some reported 
ethnic diversity  

Serious 
concerns 

Low 
confidence 
 

No or very minor 
concerns regarding 
methodological 
limitations, minor 
concerns re 
relevance and 
coherence and 
serious concerns 
regarding adequacy 
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was either 
inadequate or 
confusing 

 
Good range of 
age groups 

 

Technology Zone 

Mobile health applications are intuitive and uncomplicated 

Summary of 

review finding 

Studies 

contributing to the 

review finding 

Methodological 

limitations 

Coherence Relevance Adequacy CERQual 

assessment of 

confidence in 

the evidence 

Explanation of 

CERQual assessment 

Some people 
with type 2 
diabetes 
embraced the 
technology and 
found it easy to 
use 

Torbjornsen et al., 
201917 

Burford et al., 
201933 

Jeffrey et al., 
201918 

Jung, 201840 

No or Very 
Minor 
concerns  
based on the 
assessment of 
two studies 
with no, and 
two studies 
with minor 
methodological 
limitations 

No or very 
minor 
concerns 

Minor concerns 
regarding 
relevance as 
studies had 
limited 
geographical 
spread of three 
HIC 
 
Some reported 
ethnic diversity  
 
Good range of 
age groups 

No or very 
minor 
concerns 

High 
confidence 

No or very minor 
concerns regarding 
coherence, adequacy 
and methodological 
limitations, minor 
concerns regarding 
relevance  

 

Mobile apps can be counterintuitive 

Summary of review 

finding 

Studies 

contributing to 

Methodological 

limitations 

Coherence Relevance Adequacy CERQual 

assessment 

of confidence 

Explanation of 

CERQual assessment 
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the review 

finding 

in the 

evidence 

Some people with 
type 2 diabetes 
may not find the 
mobile health 
applications easy to 
use, especially if 
they are not regular 
users of 
technology. 

Yingling et al., 
201916 

Desveaux et al, 
201834 

Jung, 201840 

Peng et al., 201637 

Jeffrey et al., 
201918 

No or Very 
Minor concerns  
based on the 
assessment of 
four studies 

with no, and 

one study with 

minor 

methodological 

limitations 

Moderate 

concerns due 

to 

multifaceted 

reasons for 

finding 

applications 

difficult to 

use 

Minor concerns 
regarding 
relevance as 
studies had 
limited 
geographical 
spread of three 
HIC 
 
Some reported 
ethnic diversity  
 
Good range of 

age groups 

Minor 

concerns 

Moderate 

confidence 

No or very minor 

concerns regarding 

methodological 

limitations, minor 

concerns re 

relevance and 

adequacy and 

moderate concerns 

regarding coherence 

Older people with 
type 2 diabetes 
may find the use of 
technology 
challenging, thus 
hindering their use 
of mobile 
technologies.  

Yingling et al., 
201916 
Peng et al., 201637 

Jung, 201840 

No or Very 
Minor concerns  
based on the 
assessment of 
two studies 

with no, and 

one study with 

minor 

methodological 

limitations 

Moderate 

concerns re 

coherence as 

technology 

barriers not 

always 

identified as 

specific to 

older adults 

Moderate 
concerns 
regarding 
relevance as all 
studies 
conducted in US 
 
Included some 
ethnic diversity  
 
Mostly older 

adults 

Moderate 

concerns 

Low 

confidence 

No or very minor 

concerns regarding 

methodological 

limitations, and 

moderate concerns 

regarding adequacy, 

relevance and 

coherence 
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