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Abstract

Background: Finding novel waysto engage patientsin chronic disease management has led to increased interest in the potential
of mobile health technologies for the management of diabetes. There is currently a wealth of smartphone apps for diabetes
management that are available for free download or purchase. However, the usability and desirability of these apps has not been
extensively studied. These are important considerations, as these apps must be accepted by the patient population at a practical
level if they are to be utilized.

Objective: The purpose of this study was to gain insight into patient experiences related to the use of smartphone apps for the
management of type 1 diabetes.

Methods: Adults with type 1 diabetes who had previously (or currently) used apps to manage their diabetes were €eligible to
participate. Participants (n=12) completed a questionnaire in which they were required to list the names of preferred apps and
indicate which app functions they had used. Participants were given the opportunity to comment on app functions that they
perceived to be missing from the current technology. Participants were also asked whether they had previously paid for an app
and whether they would be willing to do so.

Results: MyFitnessPal and iBGStar were the apps most commonly listed as the best available on the market. Blood glucose
tracking, carbohydrate counting, and activity tracking were the most commonly used features. Ten participants fulfilled all
eligibility criteria, and indicated that they had not encountered any one app that included all of the functions that they had used.
The ability to synchronize an app with a glucometer or insulin pump was the most common function that participants stated was
missing from current app technology. One participant had previously paid for a diabetes-related app and the other 9 participants
indicated that they would be willing to pay.

Conclusions. Despite dissatisfaction with the currently available apps, there is interest in using these tools for diabetes
management. Adapting existing technology to better meet the needs of this patient population may allow these apps to become
more widely utilized.

(JMIR Diabetes 2017;2(1):€2) doi: 10.2196/diabetes.6643
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Introduction
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Methods

Finding novel ways to engage patients in chronic disease
management has led to an increased interest in the potential of
mobile health (mHealth) technologies for the management of
diabetes. There is currently a wealth of smartphone apps for
diabetes management that are available for free download or
purchase[1]. The functions of diabetes apps vary, with glucose
tracking, calorie counting, activity tracking, and education
among the many availablefeatures[2,3]. Thereisevidencefrom
small studiesthat app use may have abeneficial effect on health
outcomes[4], however user preferences and desired features of
these appsis atopic in need of further study [5,6]. A previous
systematic review on this topic demonstrated that the usability
of many apps is suboptimal, and advocated for greater patient
input in the development of such apps [1]. Conway et al [7]
illustrated that preferences of diabetes app users may not be
well represented in the available technology, as education
features are highly desired, yet only present in a minority of
apps. There also appear to be differences in user preferences
according to gender [8] and age[1,9]. Other studies[9,10] have
highlighted the importance of user satisfaction and ease of use
in acceptance of apps as diabetes self-management tools. These
are important considerations, as these apps must be accepted
by the patient population at a practical level if they are to be
utilized. The objective of this study was to gain insight into
patient perspectives and experiences related to the use of
available diabetes apps. Specificaly, we were interested in
which diabetes apps were being used, what features of these
apps were valued by patients, and what perceived gaps exist in

app technology.

Figure 1. Patient recruitment strategy.
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The procedures followed in this study were in accordance with
the ethical standards of the Conjoint Health Research Ethics
Board. Over a period of 8 months we recruited patients from
nine diabetes clinics, one diabetes and pregnancy clinic, and
one insulin pump support group to participate in a short survey
about their experiences using smartphone appsfor diabetes. We
used a purposive sampling strategy to target patientswith ahigh
probability of having sufficient experience with smartphone
apps. Recent work with a patient portal at our center suggested
that patients with type 1 diabetes have higher rates of e-literacy
and diabetes self-efficacy than patients with type 2 diabetes.
Based on this premise, we limited our recruitment to patients
with type 1 diabetes. To be eligible for participation, patients
had to have a diagnosis of type 1 diabetes mellitus, along with
experience using smartphone apps for some aspect of their
diabetes management. During recruitment, each clinic schedule
was reviewed in advance to identify patients with type 1
diabetes. Theseindividual swere then approached and screened
for eligibility based on whether they had any experience using
smartphone apps for diabetes self-management. A total of 60
patients were approached for recruitment from the clinics (n=49)
and support group (n=11; Figure 1). The high number of patients
that did not participate was due to ineligibility based on alack
of experience with smartphone apps; all eligible patients chose
to participate. Our original targeted sample size was 20, but
recruitment was stopped at 12 patients due to time constraints
and the emergence of some consistent patterns.

Insulin pump
support group
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The 12 dligible participants answered a short questionnaire.
Participants were required to provide demographic information
including age, gender, number of years with type 1 diabetes
diagnosis, number of years using a smartphone, and what type
of smartphone they were using. Participants were asked to
provide the specific names of up to 3 of the best apps they had
encountered for managing their diabetes. From alist of known
functions of available diabetes apps, participants were asked to
indicate which features they had used. Participants were then
asked if any of the apps they had encountered included all of
the functions that they had used, and were asked to provide the
names of any such apps. Participants were given space to make
specific comments about app functionsthat they perceived were
absent from currently available technology. Finally, participants
were asked whether they had ever paid for an app, along with
if (and how much) they would be willing to pay.

Results

Data was collected from 12 eligible participants, however 2
respondentswere excluded from thefinal analysis, asincomplete
data was provided. The age of participants ranged from 18 to
64 years (mean 34.5). We recruited 7 men and 3 women. The
average length of time with a diagnosis of type 1 diabetes was
20.6 years. We did not collect data regarding the use of insulin
pumps or continuous glucose monitors (CGMs). MyFitnessPal

Figure 2. Use of different app functions, as self-reported by participants.
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and iBGStar were the apps most commonly listed as the best
available on the market; each was listed by 2 participants. The
remainder of the apps that were listed included Diabetes App,
Guide Resto, Glucose Buddy, Carb Control, Lose it, S health,
Bike tracks, Mountain Bike Pro, and iPhone health App; each
of these apps was listed by 1 participant. Two participants
indicated that they were no longer using apps due to
dissatisfaction with appsthat they had previously used. Interms
of functions used, blood glucose tracking, carbohydrate
counting, and activity tracking were the most commonly used
features (Figure 2). In response to whether any apps they had
encountered included all functions that they were using, all
participants answered no. Thefunction most frequently indicated
by participants as being absent from app technology was the
ability to synch the app with a glucometer or insulin pump,
which was aresponse given by 5 participants. Reminder to check
blood glucose was indicated as a missing feature by 2
participants, Canadian units for blood glucose values was
mentioned by 1 participant, and amore comprehensive graphing
function waslisted by 1 participant. Only 1 participant reported
previously paying for an app related to diabetes management,
and 9 patients indicated that they would be willing to pay for
an app. Of the participants willing to pay, 8 stated that they
would be willing to pay between Can $5 and $20, and 1
participant indicated that there was no upper limit to what they
would be willing to pay.
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: : despite their shortcomings, and a high willingness to pay for
Discussion ’

Despite the presence of hundreds of diabetes-related apps,
recruiting patientsthat currently use these appswasachallenge.
Furthermore, the appsthat are currently being used do not meet
al of the patients expectations of a self-management tool.
However, there remains a desire to continue using these apps
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this technology.

We acknowledge that this study has some limitations regarding
its generalizability. The collected data represent the views of a
population of patients with type 1 diabetes, which may differ
from patientswith type 2 diabetes. These findings do not extend
to mobile appsthat might be part of alarger patient or electronic
medical record platform. In our small study, we were not able
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to make any specific correlations with the nature of app useand
patient factors, such as duration of diabetes, gender, and
concurrent use of insulin pump or CGM. Previous studies have
shown that duration of diabetes diagnosis influences how
patients engage with self-management technology [11]. An
average duration of 20.6 years of diabetes diagnosis reflects
extensive experience with diabetes self-management, which
may limit the perceived value of diabetes apps by our
participants.

The most commonly used functions cited by participants (blood
glucose tracking, carbohydrate counting, and activity tracking)
all relateto logging and tracking data, while more sophisticated
functions such as education, feedback, and social networking
were relatively underutilized. Further analysis of the specific
apps preferred by participants revealed that the functions
performed by these apps align with the most commonly used
functions. Thisfinding may suggest that the nature of participant
app use is primarily based on what functions are included in
currently available apps, and does not necessarily reflect patient
preferences. Previous authors haveillustrated that many patients
feel that existing apps are missing important functions[9]. From
apatient perspective, education has been specifically identified
asan areain need of further development for diabetes apps[7].
Importantly, perceived lack of additional benefit from apps for
diabetes management has been shown to be abarrier to app use
[9]. Development of apps that take patients desires and
preferences into consideration, and offer novel tools for
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self-management, is therefore necessary to improve patient
engagement.

Interestingly, despite the ubiquitous use of smartphones and
high acceptance of mHealth by patients, only asmall proportion
of patients are currently utilizing smartphone technology to
manage their diabetes [7]. One factor potentially contributing
tothistrend isthat most currently available apps are not capable
of synchronization with a glucometer or insulin pump.

One insulin pump user specifically commented that carrying
both an insulin pump and a smartphone while doing more
intense physical activity was unappealing. Lack of
interoperability of apps with other devices has been identified
asan area of concern from a patient perspective [9]. Redundant
datatracking and entry into a smartphone app, in addition to an
insulin pump or glucometer, could therefore be an important
barrier to utilization of diabetes apps by patients, representing
a potential implication for future development in mHealth
technology.

Finally, while the vast majority of participants had never paid
for an app, an equal proportion expressed a willingness to do
so. Although the overall results of this study reflect general
dissatisfaction with the currently available technology, these
findings suggest that there is desire and interest for using
diabetes apps from a patient perspective. To ensure that these
tools are fully harnessed, existing technology must be adapted
to better meet the needs of this patient population.

We would like to thank Naomi Popeski for her contribution to this work. Doreen Rabi is supported by an Alberta Innovates -

Health Solutions Population Health Investigator Award.

Conflictsof I nterest
None declared.

References

1.

Arnhold M, Quade M, Kirch W. Mobile applications for diabetics: asystematic review and expert-based usability evaluation
considering the special requirements of diabetes patients age 50 years or older. JMed Internet Res 2014;16(4):€104 [FREE
Full text] [doi: 10.2196/jmir.2968] [Medline: 24718852]

Tran J, Tran R, White JR. Smartphone-based glucose monitors and applicationsin the management of diabetes: an overview
of 10 salient “apps’ and anovel smartphone-connected blood glucose monitor. Clinical Diabetes 2012 Oct 15;30(4):173-178.

glucose results: a survey of iPhone applications. J Diabetes Sci Technol 2010 Jul;4(4):949-957 [FREE Full text] [Medline:

Chomutare T, Fernandez-LuqueL, Arsand E, Hartvigsen G. Features of mobile diabetes applications: review of theliterature
and analysis of current applications compared against evidence-based guidelines. JMed Internet Res 2011;13(3):e65 [FREE

2.
[doi: 10.2337/diaclin.30.4.173]

3.  Rao A, HouP Golnik T, Flaherty J, Vu S. Evolution of data management tools for managing self-monitoring of blood
20663461]

4,  Garabedian LF, Ross-Degnan D, Wharam JF. Mobile phone and smartphone technologies for diabetes care and
self-management. Curr Diab Rep 2015 Dec;15(12):109. [doi: 10.1007/s11892-015-0680-8] [Medline: 26458380]

5.
Full text] [doi: 10.2196/jmir.1874] [Medline: 21979293]

6. Holtz B, Lauckner C. Diabetes management via mobile phones; a systematic review. Telemed J E Health 2012
Apr;18(3):175-184. [doi: 10.1089/tm].2011.0119] [Medline: 22356525]

7. Conway N, Campbell I, Forbes P, Cunningham S, Wake D. mHealth applications for diabetes. user preference and

http://diabetes.jmir.org/2017/1/e2/

implications for app development. Health Informatics J 2016 Dec;22(4):1111-1120. [doi: 10.1177/1460458215616265]
[Medline: 26635324]

JMIR Diabetes 2017 | vol. 2 | iss. 1| 2 | p. 4
(page number not for citation purposes)


http://www.jmir.org/2014/4/e104/
http://www.jmir.org/2014/4/e104/
http://dx.doi.org/10.2196/jmir.2968
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24718852&dopt=Abstract
http://dx.doi.org/10.2337/diaclin.30.4.173
http://europepmc.org/abstract/MED/20663461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20663461&dopt=Abstract
http://dx.doi.org/10.1007/s11892-015-0680-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26458380&dopt=Abstract
http://www.jmir.org/2011/3/e65/
http://www.jmir.org/2011/3/e65/
http://dx.doi.org/10.2196/jmir.1874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21979293&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2011.0119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22356525&dopt=Abstract
http://dx.doi.org/10.1177/1460458215616265
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26635324&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Lithgow et al

8. AroraS FordK, Terp S, Abramson T, Ruiz R, Camilon M, et al. Describing the evolution of mobile technology usage for
Latino patients and comparing findings to national mHealth estimates. JAm Med Inform Assoc 2016 Sep;23(5):979-983.
[doi: 10.1093/jamia/ocv203] [Medline; 26995564]

9.  Scheibe M, Reichelt J, Bellmann M, Kirch W. Acceptance factors of mobile apps for diabetes by patients aged 50 or ol der:
aqualitative study. Med 2 0 2015 Mar 02;4(1):el [FREE Full text] [doi: 10.2196/med20.3912] [Medline: 25733033]

10. KimYJ, Rhee SY, Byun JK, Park SY, Hong SM, Chin SO, et al. A smartphone application significantly improved diabetes
self-care activities with high user satisfaction. Diabetes Metab J 2015 Jun;39(3):207-217 [FREE Full text] [doi:
10.4093/dmj.2015.39.3.207] [Medline: 26124991]

11. KlasnjaPR, Kendall L, Pratt W, Blondon K. Long-term engagement with health-management technology: a dynamic process
in diabetes. AMIA Annu Symp Proc 2015;2015:756-765 [ FREE Full text] [Medline: 26958211]

Abbreviations

CGM: continuous glucose monitor
mHealth: mobile health

Edited by G Eysenbach; submitted 12.09.16; peer-reviewed by K Blondon, C Sahin; comments to author 10.10.16; revised version
received 20.11.16; accepted 22.12.16; published 23.01.17

Please cite as:

Lithgow K, Edwards A, Rabi D

Smartphone App Use for Diabetes Management: Evaluating Patient Perspectives
JMIR Diabetes 2017;2(1):e2

URL: http://diabetes.jmir.org/2017/1/e2/

doi: 10.2196/diabetes.6643

PMID: 30291051

©Kirstie Lithgow, Alun Edwards, Doreen Rabi. Originally published in IMIR Diabetes (http://diabetes.jmir.org), 23.01.2017.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Diabetes, is properly cited. The complete bibliographic information, a link
to the original publication on http://diabetes.jmir.org/, as well as this copyright and license information must be included.

http://diabetes.,jmir.org/2017/1/e2/ JMIR Diabetes 2017 | vol. 2 |iss. 1| €2 |p. 5
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1093/jamia/ocv203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26995564&dopt=Abstract
http://www.medicine20.com/2015/1/e1/
http://dx.doi.org/10.2196/med20.3912
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25733033&dopt=Abstract
http://e-dmj.org/DOIx.php?id=10.4093/dmj.2015.39.3.207
http://dx.doi.org/10.4093/dmj.2015.39.3.207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26124991&dopt=Abstract
http://europepmc.org/abstract/MED/26958211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26958211&dopt=Abstract
http://diabetes.jmir.org/2017/1/e2/
http://dx.doi.org/10.2196/diabetes.6643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291051&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

