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Abstract

Background: Internet and mobile interventions aiming to promote healthy lifestyle have attracted much attention because of
their scalability and accessibility, low costs, privacy and user control, potential for usein real-life settings, aswell as opportunities
for real-time modifications and interactive advices. A real-life electronic health (eHealth) lifestyle coaching intervention was
implemented in 8 Danish municipalities between summer 2016 and summer 2018.

Objective: Theaim of this study was to assess the effects associated with the eHealth intervention among diabetes patientsin
areal-lifemunicipal setting. The eHealth intervention is based on an initial meeting, establishing a strong empathic relationship,
followed by digital lifestyle coaching and collaboration supported by a Web-based community among patients.

Methods: We conducted an observational study examining the effect of an eHealth intervention on self-reported weight change
among 103 obese diabetes patientsin areal-life municipal setting. The patientsin the study participated in the eHealth intervention
between 3 and 12 months. A weight change was observed at 6, 9, and 12 months. We used regression methods to estimate the
impacts of the intervention on weight change.

Results: We found that the eHealth intervention significantly reduced weight among diabetes patients, on average 4.3% of the
initial body mass, which corresponds to 4.8 kg over a mean period of 7.3 months. Patients who were in intervention for more
than 9 months achieved aweight reduction of 6.3% or 6.8 kg.

Conclusions: This study brings forward evidence of a positive effect of a real-life eHealth lifestyle intervention on diabetes
patients’ lifestyleinamunicipal setting. Future research is needed to show if the effect is sustainable from along-term perspective.

(JMIR Diabetes 2019;4(1):€12140) doi:10.2196/12140
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“...available weight lossinterventions suitable to the real-world
PC setting, with most research and guideline formulation
conducted inside academic silos...” [5] as well as there is a
“...need for long-term interventions to eval uate sustainability”

Introduction

Background

A magjority of premature deaths from noncommunicabl e diseases
are preventable by facilitating healthier lifestyles[1,2]. Recent
systematic reviews conclude that Web-based and mobiledigital
electronic health (eHealth) solutions can improve lifestyle
behaviors[3-8]; however, they also stress that there isalack of

http://diabetes.,jmir.org/2019/1/e12140/

[4]. The authors have previously found that eHealth lifestyle
coaching providing various behavior change techniques (BCTs)
such astailored information, self-monitoring, lifestyle coaching,
in-person feedback, reminders, and person-to-person support
based on a strong personal relationship led to a significant
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weight loss of 7.0 kg during a20-month period [9]. A refinement
of this eHealth intervention (LIVA) [10] was implemented in
8 Danish municipalities between summer 2016 and summer
2018 on the basis of a number of qualitative studies[11,12].

Municipalitiesinvest in preventive programs with the ambition
of reducing health care professional (HCP) input and time per
patient while still enabling tailored and effective care
[2,4,13-15]. eHealth lifestyle coaching is markedly more
efficient than traditional in-person meetings [16].

In this study, we applied an observational design to investigate
the first outcome data on self-reported weight change among
diabetes patients participating in an eHealth intervention with
municipality HCPs for at least 3 months. We combine these
results with literature findings regarding the impact of weight
change on diabetes patients’ costsin amunicipality perspective
to estimate the potential savings related to societal costs of
diabetes.

The aim of this study was to evaluate data regarding
self-reported weight change of eHesdlth lifestyle coaching among
diabetes patients and assess impacts associated with offering
the program as tertiary prevention among diabetes patients in
Danish municipalities.

Resear ch Design

Thisisan observational study examining the effect of an eHealth
lifestyle intervention on self-reported weight change among
diabetes patientsin areal-life municipality setting.

Setting and Study Population

The eHealth intervention was implemented in an ongoing
process in 8 Danish municipalities between summer 2016 and
summer 2018. Each municipality offered the eHealth
intervention within their own organizational framework with
local HCPs such as dieticians, nurses, physiotherapists, and
occupational therapists, with wide decision discretion resulting
in a heterogeneous program setting.

The study population consisted of 103 diabetes patients obese
at baseline, with body massindex (BM1) =30, who (1) had used
the eHealth platform at any time point between June 7, 2016,

Textbox 1. Key concepts of the electronic health intervention.

Komkovaet d

and May 2, 2018, (2) had registered to use the platform because
of their diabetes, (3) had at least 90 days and maximum 365
days between their first and the last weight measurement
registration, and (4) had no registrations of unrealistic rapid
weight change (>0.5 kg/day). All dataon patientswere collected
from the intervention database based on patients' own and their
HCPs' registrations.

Methods

Intervention

An eHealth lifestyle coaching intervention has been devel oped
by applying the experiences from previously developed
Web-based eHealth solutions used by approximately 140,000
individuals for more than 15 years on which extensive research
has been conducted [6,11,16,17].

The key concepts in the eHealth intervention are listed in
Textbox 1, and an overview isgiven in Figure 1.

The intervention provides various BCT’s evidenced to be
effective for changing lifestyle such as tailored information,
self-monitoring, lifestyle coaching, in-person feedback,
reminders, and peer-to-peer support [18]. By establishing a
persona relationship initialy in aface-to-face meeting, which
isthen continued digitally through the eHealth intervention, the
intervention enables tailored care and sustained patient
engagement over time with a minimal of HCP input in the
process of successfully changing lifestyle and sustaining this
change [6,9,16].

Participants in the intervention were introduced to the eHealth
intervention by a municipal HCP during a first face-to-face
meeting of approximately 45 min to 60 min. Together, the
participant and the municipal HCP established a relationship
and agreed on goalsfor diet, physical exercise, sleep, and other
life areas if relevant. Goal setting is based on the specific,
measurable, attainable, relevant, and timely (SMART) model
according to apredefined guideline structure, described in Table
1. All advices are based on recommendations from the Danish
National Board of Hedlth.

1. Establishment of an empathic relationship with a health care professional (HCP) in an initial face-to-face meeting.
2. Integration of main stakeholders (HCPs in the municipalities and the patients' personal profile through smartphone or Web-based), allowing for

HCPsto look over the shoulder of the patient.

3. Intuitive design enables ease of use for both the user (<1 min for registration a day) and HCPs (5-10 min per consultation) developed through

ongoing extensive and systematic user involvement.

4. Different modes of communication channels alow for active communication at al levels of prerequisites among users, creating peer-to-peer

support.

5. Thebackend control panel, including acontent library and communication templates, enables optimizing of tailored quality advices asynchronously

and via short message service text messaging and video.

http://diabetes.,jmir.org/2019/1/e12140/
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Figure 1. Overview of the eHealth intervention.
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Driving patient outcomes, health care delivery efficiency, and insights via data mining

The 3 essential platform components

o Patient front end
to drive engagement |
and outcomes

N Health professional platform
to drive health care delivery efficiency

Data mining cockpit
to drive real-world and real-time insights

The patients registered their data on a smartphone or logged
into a personal profile using the internet (see Figure 2).

The patientsfilled in adaily record as well as their comments,
concerns, and questions to the municipal HCP, who had access
to the participant profilesthrough acontrol panel. The municipal
HCP provided individual asynchronous online consultation
according to the patient’s needs based on the patient's own
registrations. The municipal HCP encouraged and praised goal
attainment and sought to maintain the patient motivation. Within
the first 3 months, patients were guided by the municipal HCP
once every week. In thefollowing 2 months, consultationswere
provided every second week. After this, guidance took place
monthly until 12 months. The following year, the patient
proceeded to the retention phase, receiving quarterly
consultations described in Figure 3.

Data Analysis

Outcome data were pooled across municipalities, and average
findingswere reported. We used a descriptive statistics approach

http://diabetes.,jmir.org/2019/1/e12140/
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to summarize characteristics of the study population. We
reported means and SDs. We estimated weight change among
diabetes patientsin the periods of up to 6, 9, and 12 months. To
examine the intervention impact on weight change, we used
ordinary least sguare regression, including age, gender, and
initial BMI as confounders. We investigated the effect of
potential explanatory variables: number of messages sent by
the patient, number of posts written in the forum, and
engagement rate, which is the percentage of weeks where a
patient actively uses the app out of the total weeks in the
intervention. Applying t test and analysis of variance (ANOVA)
tests, we compared weight change between male and female
patients aswell as across 3 age groups. <40 years, 40-59 years,
and =60 years. Statistical significancewasinferred at a2-tailed
P<.05. All analyses were completed using Stata version 14.1
(Stata, College Station, TX, USA).

JMIR Diabetes 2019 | val. 4 |iss. 1 [e12140 | p.4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES

Komkovaet d

Table 1. Template for intervention description and replication checklist for the electronic health lifestyle intervention.

TIDieR?? checklist item

Description

What?

eHealth coaching sessions

Goalsand inputs

Dietary goals and plans

Physical activity goas and
plans

Lifegoas

Weight-input

Steps-input

Pain, sleep, and mood-input

Smoking-input

Blood glucose, cholesteral,

and lung capacity-input
Forum

Who provided?

How?
Where?

When and how much?

Tailoring

The health care professionals (HCPs) received training in setting SMART® goals and digital coaching. Patients
receive 1 or 2 persona meetings (face-to-face or digital) with the HCP, followed by asynchronous Web-based
consultations based on dialog by means of short message service text message or video. The consultations addressed
the patient’s registrations, goal setting, and questions regarding diet, exercise, and lifestyle plan and took chronic
diseasesinto consideration. The LI1VA app is set up with short explanations on different functions and notifications
and reminders to the patients to register and give feedback on the health coaching. The sessions provide the user
with information in relation to their status, specific focus on goals, and recommendations on how to improve their
behaviors.

Included BCTY from CALO-RE® taxonomy (hereafter referred to as BCT): provide information on conseguences
of the behavior in general and to the individual, goal setting: behavior and outcome, action planning, barrier iden-
tification or problem solving, set graded tasks, prompt review of behavioral goal's, prompt review of outcome goals,
prompt rewards contingent on effort or progress toward behavior, prompting generalization of atarget behavior,
and provide feedback on performance.

The goals and inputs described underneath are available to the patient, who can choose his or her focus area, set
specific concrete goals, and keep record of specified behaviors by reporting on them on adaily, weekly, or
monthly basis. This allows the user and the HCP to follow progress or setbacks as the numbers and registrations
get visualized with graphs and curves. All advices from the HCP follow national guidelines from the Danish Na-
tional Board of Health.

Dietary goals and plans can be set at many different levels from simple changes aiming at changing 1 meal aday
to more complex changes aiming at a completely new diet composition to remedy digestion problems.

Goal setting and recording of type and time for executing any given physical activity. The user receives advice
and/or video on activitiesin avariety of contextsto foster physical activity asamoreintegrated part of the person’s
life (BCT: provide instruction on how to perform the behavior, prompting generalization of a target behavior, and
relapse prevention or coping planning).

Goalson ahedlthy, joyful life asthe patient seesiit, for example, daily life with less stress, stronger social bonds
with friends and family, and coping skills for diseases.

Set current weight and goal for alower or higher weight and register new measurements on a daily, weekly, or
monthly basis.

When downloading the app, the user can accept that their information on steps recorded on a smartphone areim-
ported directly, and tailored messages on progress toward a set goal appear simultaneously (BCT: teach to use
prompts or cues).

Givedaily feedback on pain, sleep, and mood, which can affect the ability to perform agiven behavior (BCT: relapse
prevention or coping planning).

Set goals to bring down the number of cigarettes smoked on adaily basis, leading to cessation.

Keeping arecord of specified measures expected to be influenced by the different behavior changes addressed. In
LIVA, thisincludes blood glucose, cholesterol, and lung capacity. (BCT: prompt self-monitoring of behavioral
outcome and provide information on consegquences of the behavior in general and to the individual).

Onlineforum where the users can exchange knowledge, gain socia support, and build new relationships; the health
coach can add advices to the forum users (BCT: plan social support or social change).

Health professionals with basic training as nurses, physiotherapist, dieticians, and occupational therapists were
performing the health coaching.

Individually delivered viathe app or Web.
Initial personal meeting in the health centers or digital. Then solely Web-based delivery.

Theinitial consultations with a health coach is estimated to last approximately 45 to 60 min. The following asyn-
chronous eHealth coaching sessions were carried out once weekly in the first 3 months and then for maintenance
every third week for the last 9 months. Hereafter, the patient can receive 2 eHealth coaching sessionsand use LIVA
as apersona behavioral change tool. (BCT: use of follow up prompts).

Every patient received personal eHealth coaching sessions from their designated health coach. The feedback given
was based on the patient’s inputs on LIVA.

#TIDieR: template for intervention description and replication.
bOn the basis of the study by Hoffmann et a [19].
CSMART: specific, measurable, agreed upon, realistic, and time-based goals.

dBCT: behavior change technique.

€CALO-RE: Coventry, Aberdeen, and London-Refined taxonomy [20].
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Figure 2. Patient experience using the eHealth intervention.

The key to long-term outcomes in diverse populations is individual tailor-made interventions,
not fixed programs, underpinned by personal relationships and establishing strong commitment
between patient and health coach

Establish a strong personal relationship

N

Allinterventions startwith a face-to-face meeting between
patientand health care professional

Why? To establish a strong relationship, build a tailor-made
lifestyle plan, and establish commitment. This relationship and
commitmentis by far the most powerful component to drive
long-term behaviorchange

Ongoing dialogue with personal health care professional and other patients
going B8
Asynchronous
dialogue Learn and share

between patient
and health care
professional

experiences with
other patients

State-of-the-art tech to support the relationships, dialogues, and behavior change process
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data

Figure 3. Healthcare professionals experience using the eHealth intervention.
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Patient management
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= Data visualizationallows
fastanalysis
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Results
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outrisk, trend predictions,
etc.

| ,f

With the eHealth platform, a health care
professional can handle hundreds of
patients without compromising the

quality of the patient-coach relationship

or outcomes

|

Multiple data views

Asynchronous dialogue
= Asynchronous dialogue
provides flexibily and
efficiency

Nodiary scheduling,
eliminating no-shows
Multiple communication

channels toincrease impact

Group message system

= Allowsthe health care
professional to provide
personal and individual
coaching to many patients
quickly and efficiently

Patients at Baseline

On average, diabetes patients who participated in the program
for 90 days or longer were obese at baseline, with 57 out of 103
(55.3%) being females. The study population has on average
been in the intervention for 220 days (7.3 months; Table 2).

http://diabetes.jmir.org/2019/1/€12140/
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= Savestimeandensures

consistency of coaching
delivery

Data quality assessmentina
few minutesversus
conventionalmethods

Observed Weight Change

Majority of the study population, 88 out of 103 participants
(85.4%), lost weight, whereas 15 patients (15/103, 14.6%)
maintained or gained weight (Figure 4).

According to the examined data, on average, individuals with
diabetesreduced their weight by 4.78 kg or 4.3% of their initial
body mass, which corresponds to a 1.58-point change in BMI.
Female patients lost 4.22% of the initial body mass, whereas
mal e patients reduced their weight by 4.41% (Table 3).
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Table 2. Baseline characteristics of the study population.

Characteristics Statistics
Individuals (n) 103

Age (years), mean (SD) 55.6 (10.8)
Female, n (%) 57 (55.3)
Weight (kg), mean (SD) 106.8 (18.8)
Body mass index (kg/m?), mean (SD) 36.0 (5.2)
Duration (days), mean (min, max) 219.9 (92, 365)

Figure 4. Observed weight change among the diabetes patients.
40%
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35%
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10%

5%
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0%
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<3% 3-5.9% 6-8.9% 29%

Table 3. Weight change during the intervention according to the observation period (duration).

Characteristics Duration (90-365days) Duration (90-179days) Duration (180-269 days) Duration (270-365 days)
Individuals (n) 103 97 54 39
Female, n (%) 57 (55.3) 53 (55) 31(57) 21 (54)
Duration (days), mean (min, max) 219.9 (92, 365) 148.8 (92, 179) 240.5 (182, 269) 330.5 (273, 365)
Weight change (kg), mean (SD) -4.78 (6.67) -4.31(5.9) -6.14 (7.92) -6.78 (8.1)
Weight change (% of initial weight), -4.3(5.93) -3.9(5.34) -5.56 (6.93) -6.27 (7.64)
mean (SD)
Weight change in female -4.22 (6.83) -0.91 (6.09) -5.96 (8.03) -6.78(9.12)
Weight change in male -4.41 (4.63) -3.9(4.33) -5.02 (5.23) -5.68 (5.67)
Body massindex change (kg/m?), mean  ~1.58 (2:24) -1.43 (2.0) -2.05 (2.67) -2.24 (2.67)
(SD)

Figure5illustrates the distribution of percentageweight change The weight change of those individuals who have registered
among the diabetes patients, where negative numbersindicate their parameters up to 180 dayswas —3.9%, for those up to 270

weight loss and positive numbers indicate weight gain. days was -5.56%, and for those up to 365 days was —6.27%
(Table 3). Figure 6 illustrates the weight change in kilos per
person per day.
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Figure5. Distribution of percentage weight change among the diabetes patients.
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Figure 6. Weight change among the diabetes patients in intervention. Each dot represents a weight change estimated from the weight parameters
registered by each diabetes patient. The red line with grey areaillustrates prediction from alinear regression of weight change on days in intervention,
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Difference Between Patient Groups

The mean weight change among male patients was —5.04 kg
and among femal e patients was —4.56 kg; the difference of 0.48
kg between the gender groups was not significant (P=.72). The
observed mean weight change among patients older than 40
years (N=9) was -4.7 kg, 40 years to 59 years (N=56) was
-4.9kg, and 60 years or older (N=38) was —-4.6 kg. We applied
1-way ANOVA to examine mean weight change between the
3 age groups and found that the difference observed between
the age groups was insignificant (P=.99).

http://diabetes.,jmir.org/2019/1/e12140/

RenderX

Impact of Intervention on Weight Change

The results of regression analysis indicate that participation in
intervention has a significant impact on weight change, where
time in intervention is associated with weight loss, implying
that an extraday in intervention correspondsto 16 g weight loss
(P=.02) or about 480 g per month (Table 4).

The additional explanatory variables were investigated with
regard to the impact on weight change (kg). Table 5 presents
the outcomes of the linear regression, where number of forum
posts and engagement rate (%) are associated with weight loss,
but results are statistically insignificant (P>.10).
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Table 4. Resultsfrom regression analyses for prediction of weight change (kg). Regression model summary: N=103; R?=.108; adjusted RP=.071.

Explanatory variable Regression coefficient P value
Time -0.016 .02
Baseline body mass index -0.280 .03
Age -0.008 .90
Gender 0.519 .69
Constant 8.503 .29

Table5. Resultsfrom regression analyses for prediction of weight change (kg). Regression model summary: N=103; RP=.120; adjusted RP=.055.

Explanatory variable Regression coefficient P value

Time -0.013 .03

Baseline body mass index -0.252 .06

Age -0.018 .78

Gender 1.079 43

Sent messages 0.017 .69

Forum posts -0.131 .29

Engagement -0.024 .50

Constant 8.503 .29
Discussion This study evaluates the effects associated with a real-life

Principal Findings

Results show an average weight loss of 4.8 kg corresponding
to 4.3% of initid body weight over a mean period of
approximately 7 months. According to regression analysis, the
weight lossis significant over time (P<.05). We found that time
spent in intervention wasthe main driver for weight loss. Gender
and age did not significantly influence the outcomes, indicating
that the intervention effect is not dependent on traditional
demographic characteristics, as often anticipated in lifestyle
interventions [21].

Despite the anticipated impact of engagement in the app along
with forum activity and messaging frequency on weight loss,
the insignificant results indicate that motivation within the
intervention isnot equa to activity and engagement in the digital
device. Further research based on a larger sample size would
improve the results.

Haste et al found an average weight loss of 5.4 kg for the ones
who compl eted a 12-month Web-based weight lossintervention
for men with type 2 diabetes in a previous Web-based version
of the collaborative eHealth intervention in a pilot randomized
controlled trial in a municipality setting [6]. Other eHealth
coaching programs among diabetes patients have found weight
reductions of 6.8% to 7.5% of body weight among completers
after 6 to 12 months [22-24]. A review concluded a mean
reduction in body weight of 3.73 kg after 12 months among 13
studies, analyzing the effect of BCTs on diet and physical
activity in type 2 diabetes [25]. This indicates that the validity
of thetrends observed ispromising, especially given the modest
investment compared with traditional lifestyle change or exercise
interventions.

http://diabetes.,jmir.org/2019/1/e12140/

eHealth lifestyle coaching intervention (LIVA) in 8 Danish
municipalities. The observational design allows for data to
reflect a real-life setting based on a substantial number of
observations; results show clear tendencies of significant
self-reported weight reduction among diabetes patients.

Within the scope of this study, we conducted an extensive
review of availableliteraturethat observestheimpacts of weight
reduction among the obese diabetes patients on the costs of
diabetes [26-31]. Following the literature review, we expect
that a 1% reduction in weight among diabetes patients
corresponds to 3.1% decrease in societal costs of diabetes in
Denmark, which were previously estimated by Sortsget a [32].
The average weight loss of 4.3% among the diabetes patients
within the cohort has a potential to reduce the annual diabetes
costs of a single diabetes patient by 13.33%, corresponding to
Euro 2676 savings per diabetes patient per year, compared with
the no-intervention scenario (the costs of intervention were not
included). Subtracting the implementation and running costs of
the intervention, the implementation was found to be
cost-effectivein amunicipal perspective already after 1 year of
implementation [33].

Preventive strategies within diabetes have gained ground the
past decade, for example, the Diabetes Prevention Program in
the United States [22,24,34]. The National Health Service also
launched a National Diabetes Prevention Program (NDPP) in
2016, which covered 75% of the nation in April 2017 [35,36].
These programs were initiated based on the expectation that
lifestyle change among peopleat risk of or early intheir diabetes
will be effective in reducing the incidence of diabetes as well
as late complications, thereby reducing costs. The economic
assessment of the NDPP is undertaken from a 20-year
perspective because of the disease structure of diabetes with
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risk of complications, and hence costs, increasing over time
[37].
Limitations of the Study

Self-reported data are always subject for reporting bias. Other
studies have, however, shown that self-reported data in
Web-based eHealth solutions are valid [38]. As we observe a
weight difference as our outcome, we assume reporting biasto
be equal for both baseline and end data. An objective
measurement and improved registration of comorbidities could
strengthen the dataand allow the distribution of diabetes patients
across complication groups.

This study reflects a natural experiment in the sense that we
observe arunning program implemented in areal-life municipal
setting. Thisis a strength as well as a limitation in relation to
disentangling the effect of the program. In alonger follow-up,
analysis with more observations within municipalities would
provide valuable insights.

L ong-term evidence on sustai nability of resultsis needed within
this area. Hence, a register-based study with observation of
actual costs of participants over alonger follow-up period and
subsequent comparison with control population would provide
important new knowledge. Furthermore, aswe observe different
effects of the program across municipalities, thereisaneed for
in-depth analysis within each municipality to investigate what
is decisive for the effect.

Komkovaet d

Conclusions

We found that the collaborative eHealth tool significantly
reduced weight among diabetes patients, on average 4.3% of
the initial body mass with potential substantial cost savings.
This study is based on a study population consisting of 103
individuals with diabetes, and it brings forward evidence of a
positive effect of a running municipal secondary preventive
offer that targets diabetes patients. Our study establishes a
framework for further evaluation of eHealth tools where new
data from longer follow-up can be examined to strengthen
conclusions from this study.

Per spectives and I mplications

Thefindingsinthisstudy are of relevancefor all HCPsworking
with primary and secondary prevention of diabetes.
Collaborative eHedlth lifestyle coaching tools offer promising
new opportunities for successfully changing diabetes patients
lifestyles. However, much remains unknown in this new era of
eHealth possibilities. The results presented in this study are of
importance, stressing that with a relatively modest personal
resource investment, a collaborative eHealth lifestyle coaching
tool can enabletailored coaching, resulting in significant weight
losses among diabetes patients. We believe that these
preliminary results show promising tendencies; however, there
is away yet to demonstrate sustainability of the weight loss
attained as well as specific cost savings. We will investigate
these issues along with long-term data arriving.

Acknowledgments

The study isfunded by LI1VA Healthcare A/S, the University of Southern Denmark, and the Region for Southern Denmark.

Conflictsof Interest

The Institute of Applied Economics and Health Research Aps (ApHER) received a grant from LIVA Healthcare A/S to conduct
theanaysis. AK, ME, and CS were employed at ApHER. CJB owns stocksin L1VA Healthcare A/S, the company that devel oped
parts of the technical platform and hosted some of it during the study. DH is employed by LIVA Healthcare A/S.

References

1.  World Health Organization. 2017. Fact sheet: Noncommunicable diseases URL : http://www.who.int/en/news-room/
fact-sheets/detail/noncommuni cabl e-diseases [accessed 2018-08-17] [WebCite Cache ID 71k5Wo6dr]

2. World Health Organization. 2014. Global status report on noncommunicable diseases 2014 URL : https.//www.who.int/
nmh/publications/ncd-status-report-2014/en/ [accessed 2019-03-06] [WebCite Cache ID 76ftvL L 7]

3. Allen NE, Song J, Paul SS, Smith S, O'Duffy J, Schmidt M, et al. An interactive videogame for arm and hand exercise in
people with Parkinson's disease: a randomized controlled trial. Parkinsonism Relat Disord 2017 Aug;41:66-72. [doi:

10.1016/j.parkreldis.2017.05.011] [Medline: 28528804]

4.  AfshinA, BabaolaD, Mclean M, YuZ, MaW, Chen C, et al. Information technology and lifestyle: a systematic evaluation
of internet and mobile interventions for improving diet, physical activity, obesity, tobacco, and alcohol use. JAm Heart
Assoc 2016 Aug 31;5(9) [FREE Full text] [doi: 10.1161/JAHA.115.003058] [Medline: 27581172]

http://diabetes.,jmir.org/2019/1/e12140/

Levine DM, Savarimuthu S, Squires A, Nicholson J, Jay M. Technology-assisted weight loss interventionsin primary care:
asystematic review. JGen Intern Med 2015 Jan;30(1):107-117. [doi: 10.1007/s11606-014-2987-6] [Medline: 25134692]
Haste A, Adamson AJ, McColl E, Araujo-Soares V, Bell R. Web-based weight loss intervention for men with type 2
diabetes: pilot randomized controlled trial. IMIR Diabetes 2017 Jul 07;2(2):e14 [FREE Full text] [doi: 10.2196/diabetes.7430]
[Medline: 30291100]

Limaye T, Kumaran K, Joglekar C, Bhat D, Kulkarni R, Nanivadekar A, et a. Efficacy of avirtual assistance-based lifestyle
intervention in reducing risk factorsfor type 2 diabetesin young employeesin theinformation technology industry in India:
LIMIT, arandomized controlled trial. Diabet Med 2017 Dec;34(4):563-568. [doi: 10.1111/dme.13258] [Medline: 27589695]

JMIR Diabetes 2019 | vol. 4 | iss. 1 [e12140 | p.10
(page number not for citation purposes)


http://www.who.int/en/news-room/fact-sheets/detail/noncommunicable-diseases
http://www.who.int/en/news-room/fact-sheets/detail/noncommunicable-diseases
http://www.webcitation.org/71k5Wo6dr
https://www.who.int/nmh/publications/ncd-status-report-2014/en/
https://www.who.int/nmh/publications/ncd-status-report-2014/en/
http://www.webcitation.org/76ftvLLzj
http://dx.doi.org/10.1016/j.parkreldis.2017.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28528804&dopt=Abstract
http://jaha.ahajournals.org/cgi/pmidlookup?view=long&pmid=27581172
http://dx.doi.org/10.1161/JAHA.115.003058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27581172&dopt=Abstract
http://dx.doi.org/10.1007/s11606-014-2987-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25134692&dopt=Abstract
http://diabetes.jmir.org/2017/2/e14/
http://dx.doi.org/10.2196/diabetes.7430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291100&dopt=Abstract
http://dx.doi.org/10.1111/dme.13258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27589695&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Komkova et al

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Block G, Azar KM, Romanelli RJ, Block TJ, Hopkins D, Carpenter HA, et a. Diabetes prevention and weight losswith a
fully automated behavioral intervention by email, web, and mobile phone: a randomized controlled trial among persons
with prediabetes. JMed Internet Res 2015 Oct 23;17(10):e240 [FREE Full text] [doi: 10.2196/jmir.4897] [Medline:
26499966]

Brandt V, Brandt CJ, Glintborg D, Arendal C, Toubro S, Brandt K. Sustained weight loss during 20 months using a
personalized interactive internet based dietician advice program in ageneral practice setting. International Journal on
Advancesin Life Sciences Internet 2011;3(1 & 2):23-28 [FREE Full text]

Koch C, From K, Beck R, Sode A, Brandt CJ, Bolting L, et a. Liva Healthcare. URL: https:/livaheal thcare.com/about/
[accessed 2019-02-15] [WebCite Cache ID 76Ck50aG6]

Brandt CJ, Segaard Gl, Clemensen J, Sndergaard J, Nielsen JB. General practitioners perspective on eHealth and lifestyle
change: qualitative interview study. IMIR Mhealth Uhealth 2018 Apr 17;6(4):e88 [EREE Full text] [doi:
10.2196/mhealth.8988] [Medline: 29666045]

Brandt CJ, Clemensen J, Nielsen JB, Sgndergaard J. Driversfor successful long-term lifestyle change, the role of e-health:
aqualitativeinterview study. BMJOpen 2018 Dec 12;8(3):e017466 [ FREE Full text] [doi: 10.1136/bmjopen-2017-017466]
[Medline: 29530904]

Ried-Larsen M, Christensen R, Hansen KB, Johansen MY, Pedersen M, Zacho M, et al. Head-to-head comparison of
intensive lifestyle intervention (U-TURN) versus conventional multifactorial care in patients with type 2 diabetes: protocol
and rationale for an assessor-blinded, parallel group and randomised trial. BMJ Open 2015 Dec 09;5(12):e009764 [FREE
Full text] [doi: 10.1136/bmjopen-2015-009764] [Medline: 26656025]

Johansen MY, MacDonald CS, Hansen KB, Karstoft K, Christensen R, Pedersen M, et al. Effect of an intensive lifestyle
intervention on glycemic control in patients with type 2 diabetes: arandomized clinical trial. JAm Med Assoc 2017 Dec
15;318(7):637-646. [doi: 10.1001/jama.2017.10169] [Medline: 28810024]

Diabetes Prevention Program (DPP) Research Group, Hamman RF, Horton E, Barrett-Connor E, Bray GA, Christophi CA,
et al. Factors affecting the declinein incidence of diabetes in the Diabetes Prevention Program Outcomes Study (DPPOS).
Diabetes 2015 Mar;64(3):989-998 [FREE Full text] [doi: 10.2337/db14-0333] [Medline: 25277389]

Brandt CJ, Sggaard Gl, Clemensen J, Sandergaard J, Nielsen JB. Determinants of successful eHealth coaching for consumer
lifestyle changes: qualitative interview study among health care professionals. J Med Internet Res 2018 Jul 05;20(7):€237.
[doi: 10.2196/jmir.9791] [Medline: 29980496]

Brandt CJ, Brandt V, Pedersen M, Glintborg D, Toubro S, Nielsen JB, et a. Long-term effect of interactive online dietician
weight lossadvicein general practice (LIVA) protocol for arandomized controlled trial. Int JFamily Med 2014;2014:245347
[FREE Full text] [doi: 10.1155/2014/245347] [Medline: 24860666]

Sherrington A, Newham JJ, Bell R, Adamson A, McColl E, Araujo-Soares V. Systematic review and meta-analysis of
internet-delivered interventions providing personalized feedback for weight loss in overweight and obese adults. Obes Rev
2016 Jun;17(6):541-551 [FREE Full text] [doi: 10.1111/0br.12396] [Medline: 26948257]

Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Better reporting of interventions: template for
intervention description and replication (TI1DieR) checklist and guide. Br Med J2014;348:91687 [FREE Full text] [Medline:
24609605]

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. A refined taxonomy of behaviour change
techniques to help people change their physical activity and healthy eating behaviours. the CAL O-RE taxonomy. Psychol
Health 2011 Nov;26(11):1479-1498. [doi: 10.1080/08870446.2010.540664] [Medline: 21678185]

Crane MM, Jeffery RW, Sherwood NE. Exploring gender differencesin arandomized trial of weight 1oss maintenance.
Am JMens Health 2017 Dec;11(2):369-375 [FREE Full text] [doi: 10.1177/1557988316681221] [Medline: 27923968]
Chen F, SuW, Becker SH, Payne M, Castro SC, Peters AL, et al. Clinical and economic impact of adigital,
remotely-delivered intensive behavioral counseling program on medicare beneficiaries at risk for diabetes and cardiovascular
disease. PL0S One 2016;11(10):e0163627 [EREE Full text] [doi: 10.1371/journal.pone.0163627] [Medline: 27706216]
Castro SC, Chiguluri V, Gumpina R, Abbott P, Madero EN, Payne M, et al. Outcomes of a digital health program with
human coaching for diabetesrisk reduction in amedicare population. JAging Health 2017 Jan 01;30(5):898264316688791.
[doi: 10.1177/0898264316688791] [Medline: 28553807]

Michaelides A, Raby C, Wood M, Farr K, Toro-Ramos T. Weight loss efficacy of a novel mobile Diabetes Prevention
Program delivery platform with human coaching. BMJ Open Diabetes Res Care 2016;4(1):€000264 [ FREE Full text] [doi:
10.1136/bmjdrc-2016-000264] [Medline: 27651911]

Cradock KA, OLaighin G, Finucane FM, Gainforth HL, Quinlan LR, Ginis KA. Behaviour change techniques targeting
both diet and physical activity in type 2 diabetes: a systematic review and meta-analysis. Int J Behav Nutr Phys Act 2017
Feb 08;14(1):18 [FREE Full text] [doi: 10.1186/s12966-016-0436-0] [Medline: 28178985]

Yu AP, Wu EQ, Birnbaum HG, Emani S, Fay M, Pohl G, et a. Short-term economic impact of body weight change among
patients with type 2 diabetes treated with antidiabetic agents: analysis using claims, laboratory, and medical record data.
Curr Med Res Opin 2007 Sep;23(9):2157-2169. [doi: 10.1185/0300799007X219544] [Medline: 17669232]

Bell K, Parasuraman S, Shah M, Raju A, Graham J, Lamerato L, et a. Economic implications of weight change in patients
with type 2 diabetes mellitus. Am JManag Care 2014 Aug 01;20(8):e320-e329 [FREE Full text] [Medline: 25295795]

http://diabetes,jmir.org/2019/1/€12140/ JMIR Diabetes 2019 | vol. 4 | iss. 1 [€12140 | p.11

(page number not for citation purposes)


http://www.jmir.org/2015/10/e240/
http://dx.doi.org/10.2196/jmir.4897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26499966&dopt=Abstract
http://www.iariajournals.org/life_sciences/lifsci_v3_n12_2011_paged.pdf
https://livahealthcare.com/about/
http://www.webcitation.org/76Ck50aG6
http://mhealth.jmir.org/2018/4/e88/
http://dx.doi.org/10.2196/mhealth.8988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29666045&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=29530904
http://dx.doi.org/10.1136/bmjopen-2017-017466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29530904&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=26656025
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=26656025
http://dx.doi.org/10.1136/bmjopen-2015-009764
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26656025&dopt=Abstract
http://dx.doi.org/10.1001/jama.2017.10169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28810024&dopt=Abstract
http://diabetes.diabetesjournals.org/cgi/pmidlookup?view=long&pmid=25277389
http://dx.doi.org/10.2337/db14-0333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25277389&dopt=Abstract
http://dx.doi.org/10.2196/jmir.9791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29980496&dopt=Abstract
https://dx.doi.org/10.1155/2014/245347
http://dx.doi.org/10.1155/2014/245347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24860666&dopt=Abstract
http://europepmc.org/abstract/MED/26948257
http://dx.doi.org/10.1111/obr.12396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26948257&dopt=Abstract
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=24609605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24609605&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2010.540664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21678185&dopt=Abstract
http://europepmc.org/abstract/MED/27923968
http://dx.doi.org/10.1177/1557988316681221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27923968&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0163627
http://dx.doi.org/10.1371/journal.pone.0163627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27706216&dopt=Abstract
http://dx.doi.org/10.1177/0898264316688791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28553807&dopt=Abstract
http://europepmc.org/abstract/MED/27651911
http://dx.doi.org/10.1136/bmjdrc-2016-000264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27651911&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-016-0436-0
http://dx.doi.org/10.1186/s12966-016-0436-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28178985&dopt=Abstract
http://dx.doi.org/10.1185/0300799007X219544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17669232&dopt=Abstract
https://www.ajmc.com/pubMed.php?pii=85681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25295795&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Komkova et al

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

Mukherjee J, Sternhufvud C, Smith N, Bell K, Stott-Miller M, McMorrow D, et al. Association between weight change,
clinical outcomes, and health care costsin patientswith type 2 diabetes. JManag Care Spec Pharm 2016 May;22(5):449-466
[FREE Full text] [doi: 10.18553/jmcp.2016.22.5.449] [Medline: 27123909]

Nichols GA, Bell K, Kimes TM, O'Keeffe-Rosetti M. Medical care costs associated with long-term weight maintenance
versusweight gain among patientswith type 2 diabetes. Diabetes Care 2016 Dec;39(11):1981-1986. [doi: 10.2337/dc16-0933]
[Medline: 27561921]

DavisWA, Bruce DG, Davis TME. Economic impact of moderate weight lossin patients with type 2 diabetes: the Fremantle
Diabetes Study. Diabet Med 2011 Sep;28(9):1131-1135. [doi: 10.1111/].1464-5491.2011.03314.x] [Medline: 21843308]
DillaT, Valladares A, Nicolay C, Salvador J, Reviriego J, Costi M. Healthcare costs associated with change in body mass
index in patients with type 2 diabetes mellitus in Spain: the ECOBIM study. Appl Health Econ Health Policy 2012 Nov
1,10(6):417-430 [FREE Full text] [doi: 10.2165/11634030-000000000-00000] [Medline: 23013427]

Sortsg C, Green A, Jensen P, Emneus M. Societal costs of diabetes mellitusin Denmark. Diabet Med 2016 Dec;33(7):877-885
[EREE Full text] [doi: 10.1111/dme.12965] [Medline: 26414087]

Ingtitute of Applied Economics and Health Research. 2017. L1VA Healthcare 2017 Cost-Effectiveness Analysis URL:
https.//livaheal thcare.com/wp-content/upl 0ads/2018/11/Report_Apehr_2017.pdf [accessed 2018-12-03] [WebCite Cache
ID 7409kQz0l]

National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK). 2008. The Diabetes Prevention Program (DPP)
URL: https://www.niddk.nih.gov/-/media/Files/Research-Areas/DPP_508.pdf

NHS England. 2017. NHS Diabetes Prevention Programme (NHS DPP) URL : https.//www.england.nhs.uk/diabetes/
diabetes-prevention/ [accessed 2018-08-17] [WebCite Cache ID 71k7EJEB9]

NHS England. 2016. NHS England Impact Analysis of implementing NHS Diabetes Prevention Programme, 2016 to 2021
URL: https://www.england.nhs.uk/publication/

nhs-engl and-impact-analysi s-of -impl ementing-nhs-di abetes-preventi on-programme-2016-t0-2021/ [accessed 2018-08-17]
[WebCite Cache ID 71k8JoNDw]

Briggs A, Claxton K, Sculpher M. Decision Modelling For Health Economic Evaluation (Handbooks In Health Economic
Evaluation). New York: Oxford University Press; 2006.

Burke LE, Wang J, Sevick MA. Self-monitoring in weight loss: a systematic review of the literature. JAm Diet Assoc 2011
Jan;111(1):92-102 [FREE Full text] [doi: 10.1016/j.jada.2010.10.008] [Medline: 21185970]

Abbreviations

ANOVA: analysis of variance

ApHER: Institute of Applied Economics and Health Research Aps
BCT: behavior change technique

BM1: body mass index

eHealth: electronic health

HCP: health care professional

Edited by G Eysenbach; submitted 07.09.18; peer-reviewed by T Toro-Ramos, SZheng; commentsto author 08.10.18; revised version
received 03.12.18; accepted 29.12.18; published 12.03.19.

Please cite as:

Komkova A, Brandt CJ, Hansen Pedersen D, Emneus M, Sortsg C

Electronic Health Lifestyle Coaching Among Diabetes Patientsin a Real-Life Municipality Setting: Observational Sudy
JMIR Diabetes 2019;4(1):e€12140

URL: http://diabetes.jmir.org/2019/1/€12140/

doi:10.2196/12140

PMID: 30860486

©Anastasija Komkova, Carl Joakim Brandt, Daniel Hansen Pedersen, Martha Emneus, Camilla Sortsa. Originally published in
JMIR Diabetes (http://diabetes.jmir.org), 12.03.2019. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), 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/2019/1/€12140/ JMIR Diabetes 2019 | vol. 4 | iss. 1 [€12140 | p.12

RenderX

(page number not for citation purposes)


https://dx.doi.org/10.18553/jmcp.2016.22.5.449
http://dx.doi.org/10.18553/jmcp.2016.22.5.449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27123909&dopt=Abstract
http://dx.doi.org/10.2337/dc16-0933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27561921&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2011.03314.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21843308&dopt=Abstract
http://europepmc.org/abstract/MED/23013427
http://dx.doi.org/10.2165/11634030-000000000-00000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23013427&dopt=Abstract
http://europepmc.org/abstract/MED/26414087
http://dx.doi.org/10.1111/dme.12965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26414087&dopt=Abstract
https://livahealthcare.com/wp-content/uploads/2018/11/Report_Apehr_2017.pdf
http://www.webcitation.org/74O9kQzOl
http://www.webcitation.org/74O9kQzOl
https://www.niddk.nih.gov/-/media/Files/Research-Areas/DPP_508.pdf
https://www.england.nhs.uk/diabetes/diabetes-prevention/
https://www.england.nhs.uk/diabetes/diabetes-prevention/
http://www.webcitation.org/71k7EjEB9
https://www.england.nhs.uk/publication/nhs-england-impact-analysis-of-implementing-nhs-diabetes-prevention-programme-2016-to-2021/
https://www.england.nhs.uk/publication/nhs-england-impact-analysis-of-implementing-nhs-diabetes-prevention-programme-2016-to-2021/
http://www.webcitation.org/71k8JoNDw
http://europepmc.org/abstract/MED/21185970
http://dx.doi.org/10.1016/j.jada.2010.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21185970&dopt=Abstract
http://diabetes.jmir.org/2019/1/e12140/
http://dx.doi.org/10.2196/12140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30860486&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Moyano et a

Original Paper

Perceptions and Acceptability of Text Messaging for Diabetes
Care in Primary Care in Argentina: Exploratory Study

DanielaMoyano', BSc, MSc; DanielaMorelli*, BSc, MSc; Marilina Santero', MSc, MD; MariaBelizan', BSc, MSc;
Vilmalrazolal, MSc, MD; Andrea Beratarrechea!, MSc, MD
Ingtitute for Clinical Effectiveness and Health Policy (IECS), Buenos Aires, Argentina

Corresponding Author:

DanielaMoyano, BSc, MSc

Ingtitute for Clinical Effectiveness and Health Policy (IECS)
Dr Emilio Ravignani 2024

Buenos Aires, C1414CPV

Argentina

Phone: 54 114777 8767

Fax: 54 114777 8767

Email: dmoyano@iecs.org.ar

Abstract

Background: Engagement in self-care behaviors that are essential to optimize diabetes care is challenging for many patients
with diabetes. mHealth interventions have been shown to be effective in improving health care outcomes in diabetes. However,
more research is needed on patient perceptions to support these interventions, especialy in resource settings in low- and
middle-income countries.

Objective: Thegoa of theresearch wasto explore perceptions and acceptability of ashort message service (SMS) text messaging
intervention for diabetes care in underserved people with diabetes in Argentina.

Methods: A qualitative exploratory methodology was adopted as part of the evaluation of a program to strengthen diabetes
services in primary care clinics located in low-resource settings. The diabetes program included a text messaging intervention
for people with diabetes. A total of 24 semistructured telephone interviews were conducted with people with diabetes.

Results: Twenty-four middle-aged persons with diabetes were interviewed. Acceptability was considered adequate in terms of
its actual use, frequency, and the role of texts as a reminder. We found that text messages could be a mediating device in the
patient’s learning processes. Also, being exposed to the texts seemed to help bring about changes in risk perception and care
practices and to function as psychosocial support. Another relevant finding wasthe role of text messaging as a potential facilitator
in diabetes care. In this sense, we observed a strong association between receiving text messages and having a better
patient-physician relationship. Additionally, socia barriers that affect diabetes care such as socioeconomic and psychosocial
vulnerability were identified.

Conclusions:  Our findings show positive contributions of a text messaging intervention for the care of people with diabetes.
We consider that an SM S strategy has potential to be replicated in other contexts. However, further studies are needed to explore
its sustainability and long-term impact from the perspective of patients.

(JMIR Diabetes 2019;4(1):€10350) doi:10.2196/10350
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81.1% of undiagnosed personslivein low- and middle-income
countries (LMIC) [4].

Background In Argentina, the prevalence of diabetes increased from 8.4%
Diabetes mellitus is a leading cause of death worldwide with 0 9.8% between 2005 and 2013. In addition, an increase in
marked regional variation [1], resulting in a significant public ~ diabetes mellitus—related deaths was observed in people aged
health problem [2,3]. Theglobal prevalenceof diabetesin adults ~ older than 25 years [5,6].

was 8.8% in 2015 and is predicted to rise to 10.4% by 2040;
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Persons with diabetes are advised to have periodic visits with
health providers and engage in self-care behaviors such as
following a diet, taking medications, engaging in regular
physical activity, and self-monitoring blood glucose[7,8]. These
aspects of diabetes self-management are essential to optimize
diabetes care, improve health outcomes, and prevent long-term
complications [9,10]. However, many people find these
behaviors difficult to achieve and maintain [11]. In fact, only
3.8% of Latin American patients with type 2 diabetesincluded
in the International Diabetes Management Practice Study
(IDMPS) achieved the recommended treatment goal s of glycated
hemoglobin <7%, low-density lipoprotein cholesterol <100
mg/dL, and blood pressure <130/80 mm Hg [12].

Patients need support from health care professionalsto achieve
these goals and, given the increasing prevalence of type 2
diabetes in LMIC, there is a need for innovative and effective
ways to deliver self-management support interventions [13]
between clinical encountersin resource-constrained health care
systems. In this sense, interventions delivered viamobile phone
short message service (SMS) text messaging have the potential
to improve care with chronic diseases like type 2 diabetes
[14-16] because unlike other technol ogies, mobile phones have
a high penetration among low-income groups.

Although mobile health (mHealth) interventions have been
shown to be effective in improving health care outcomes in
diabetes[17-20], evidence about thelikely uptake, best strategies
for patient engagement, efficacy or effectiveness, and costs
should guide the adoption of new technologies. Research on
mHealth implementation is limited, and further research into
these issues is needed. Also, there are significant information
gaps regarding long-term effects, participant and provider
acceptance, behavioral outcomes, costs, and the risks of such
interventions with afocusin LMIC [21].

Latin Americais in the process of expanding information and
communication technologies and seeing an increase in the
mobile network penetration [22]. The high prevalence of maobile
phone availability, access, and use in low-resource settings
offers a context in which it is possible to use these devices to
improve health care delivery.

This study was conducted as part of a program to strengthen
diabetes care in primary care clinics that include an mHealth
intervention to support diabetes care for underserved
populations.

Diabetes Care Program

A diabetes care program was implemented in 20 primary care
clinics (PCCs) within the national public system network located
in low-income settings from 5 departments of the province of
Caorrientes, Argentina[23,24]. Theseclinics provide health care
services and essential chronic care medication free of chargeto
personswith diabetesliving in the catchment area. The program
was developed by the Institute for Clinical Effectiveness and
Health Policy (IECS), an academic organization, in collaboration
with the Ministry of Public Health of the Province of Corrientes.

Theintervention implemented by the program lasted 12 months
and included (1) primary care team training for the
implementation of clinical practice guidelines, (2) development
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of a Diabetes Registry to monitor and follow the patients up at
the clinics, and (3) a text messaging intervention tailored to
patient characteristics.

A total of 947 persons with diabetes were enrolled in the
Diabetes Registry, of whom 62.3% (590/947) were women and
92.9% (880/947) had type 2 diabetes. The majority (830/947,
87.6%) had accessto amobile phone and agreed to receive SMS
text messaging. Participants received an average of 53 texts
during the study period. The study protocol isreported el sewhere
[24], and the results of the program evaluation will be reported
in future publications.

The Text Messaging | ntervention

« One-way weekly texts were sent to people with diabetes
included in the Diabetes Registry until the participant came
in for the 12-month follow-up visit.

«  Texts were developed and validated using a methodol ogy
that evaluated understanding and appeal of each SMS text
message using a 7-item questionnaire [24,25].

« Educational messages and reminders to address issues
related with adherence to antidiabetic treatment, lifestyle
modification, diabetes education, and facilitation of clinical
encounters with the primary care team were included.

« Texts were tailored to baseline patient characteristics
addressed by primary care physicians at the clinics (see
Multimedia Appendix 1 for examples of text messages).

« A Web-based platform was devel oped to deliver texts.

«  Textswere customized according to baseline characteristics
and were sent in afixed order.

To our knowledge, no study has been published in the region
describing the experiences of people with diabetes with a text
messaging intervention operating in routine clinical practicein
PCCs located in low-resource settings. The aim of our study
wasto explore the perceptions and acceptability of an SMStext
messaging intervention for diabetes care in underserved people
with diabetesin Argentina.

Methods

Design and Study Participants

A qualitative and interpretative phenomenological study [26]
of participant perceptions, experiences, and opinionsof an SMS
texting intervention was conducted in accordance with
qualitative research guidelines during the implementation of
the diabetes care program [27,28].

We used acombination of convenience and saturation sampling
to enroll participants in the program. Study participants were
selected from the Diabetes Registry if they met the inclusion
criteria: adults aged 18 years and older with adiagnosis of type
2 diabetes who received care from selected clinics, had access
to amobile phone, and received texts during theimplementation
of the program. We included participants from a variety of
departments to guarantee geographical coverage. The final
sample size consisted of 24 informants between ages 39 and 66
years.
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Data Collection

Anindependent research team comprising researchersfromthe
IECS led the qualitative study. No health care personnel were
involved in the recruitment or interviewing process. Between
March and October 2017, semistructured telephone interviews
(with an average duration of 30 minutes) were conducted with
study participants.

Semistructured interview guidelines, adapted during the data
collection process, were developed based on the study
objectives, including sensitive questions to identify emergent
themes (see Multimedia Appendix 1 for the semistructured
interview guideline, available only in Spanish).

Data collection stopped when data saturation was reached for
the dimensionsfound, and it wasjudged that no new significant
or relevant information emerged from the interviews.

Data Analysis

Written transcripts of the interviews, which compounded the
unit of analysis, were classified and then codified according to
the study objectives and the dimensions addressed, constituting
asingle corpus of information.

The written transcripts were entered into ATLAS.ti version 7
(ATLAS. Scientific Software Development GmbH) software
combined with the manual technique of information coding.
Analytical dimensions were identified as constructs for the
description of findings.

Finally, data were abstracted and interpreted through content
analysis [29]. As part of the analysis, direct quotations
representative of the participants opinions were selected and
included in this manuscript to illustrate our findings. In order

Moyano et al

to protect the identity of the informants we only provide
information on age and gender.

Ethics

This study was reviewed and approved by the Institutional
Review Board of the Hospital Italiano de Buenos Aires (CIE
No. 2641, 22/10/2015). Participation in the study was voluntary.
All participants signed an informed consent, and the
confidentiality of the information was guaranteed.

Results

Characteristics of the Study Participants

Twenty-four adults aged 39 to 66 years wereinterviewed; 54%
(13/24) were women. Selected participants had similar
sociodemographic characteristics to those included in the
diabetes program (Table 1).

The median diabetes duration was 7 years (interquartile range
4 10 10). As regards comorbidities, 15 participants (62%) had
hypertension, 10 (42%) had dydlipidemia, 15 (62%) were obese,
and 5 (21%) had at least one macrovascular or microvascular
complication. At the time of theinterview each participant had
received a mean of 55 text messages during the program.

Findings Dimensions

From the analysis of participant discourse, we developed a
qualitative framework about contributions of text messages to
diabetes care (Figure 1). We included all the dimensions that
emerged from the collected data regardless of the number of
participants who mention them. We did not perceive differences
in opinions associated to participant characteristics (clinic or
sociodemographic).

Table 1. Sociodemographic characteristics of the population under analysis (N=24).

Characteristics

Value, n (%)

Gender
Female
Male
Agein years
39-60
>60
L evel of education
7 years of schooling or less
8-12 years of schooling
>12 years of schooling

Health coverage, yes

13 (54)
11 (46)

16 (67)
8(33)

13 (54)
10 (42)
1(4)

12 (50)
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Figure 1. Emerging framework from our proposal.
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General Experience With the Text Messaging
I ntervention

Theinterviewed popul ation gave some texts more attention than
others (Multimedia Appendix 2). The most remembered
messages were related to foot care: diabetic foot prevention,
avoidance of infections, guidance on footwear, adequate foot
care hygiene recommendations, and recommendations about
when to see aphysician.

Yes, [I remember] a message that was about the
diabetic foot. It said that we have to wear footwear
all thetime becauseit isa silent illness. [Woman, 51
years]
M essages about recommendations for a healthy diet were also
well remembered. In this sense, study participants appreciated
recommendations on the consumption of fruits and vegetables.

Messages to promote medical visits and foster compliance with
diabetes medication and glycemic control were pointed out by
participants less frequently. Messages about physical activity
were not mentioned by participants.

Acceptability of the Text M essaging I ntervention

A set of characteristics was used to assess acceptability of the
text messages. Components that emerged from the speeches
analyzed were usability, frequency preferences, and areminder
function.

http://diabetes.jmir.org/2019/1/e10350/

RenderX

Asfor usability, participants indicated that they always opened
and read the messages, and they ensured they had no problems
with opening and reading them. Some participants expressed
that they saved them in their phone devices or transcribed them
in notebooks. They also stated that messages were very useful
and that they felt happy and grateful to receive them. A weekly
frequency of messages was perceived as adequate and well
accepted. Additionally, a significant number of interviewees
mentioned the reminder function of the text messages.

If there is one that interests me I'll write it in a
notebook...I keep the ones that | like the most in a
notebook, so that | don’t forget. [Woman, 52 years]

In addition, some factors were identified that might influence
the sustainability of diabetes care such as the relationship
established with the referring physician and proximity to the
PCC (Multimedia Appendix 2).

Text M essaging | mpact on Knowledge About Diabetes

Subjective contents that emerged were related to changes in
knowledge about diabetes before and after being exposed to
text messages. The text works as a mediating device that
facilitates the patient’s learning processes and promotes the
dissemination of the acquired knowledge when messages are
shared with family and friends (Multimedia Appendix 2).
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Text Message Contribution to Psychosocial Support

All participants expressed feelings associated with text messages
during the course of their disease. Some reported that texts gave
them afeeling of comfort and tranquility, and they valued the
presence of text messaging as a confirmation that somebody
remembers their illness and takes care of them without
personally knowing them.

| feel more accompanied, | fee calmer. At least,

someone who always remembers me because when

you receive something in your cellphone, in your

phone, you feel more comfortable, more peaceful.

[Woman, 63 years]
In addition, we observed that text messages impacted on the
process of socialization of persons with diabetes. Furthermore,
someintervieweesreported that they shared text messageswith
arelative who aso had diabetes, highlighting the role of texts
as an educational device for transferring information (through
oral communication and/or forwarding of messages; Multimedia
Appendix 2).

Effect of the Text M essaging I ntervention on Changes
in Risk Perception

Most of the interviewees mentioned some change in the
perception of risk in diabetes after being exposed to text
messages. Thiswasreflected by emphasizing some associations
between receiving messages and being more aware of diabetes
care (Multimedia Appendix 2).

Yes, almost all [the messages] because it makes me
aware, careful, and tells me how to take care of
myself. WWe become conscious of what we suffer from.
[Man, 59 years|

Effect of the Text M essaging I ntervention on Changes
in Diabetes Care Practices

Some changesin preventive and curative diabetes care practices
were highlighted. We observed some changes regarding health
care behaviors related to diabetes that could be linked to
receiving text messages. These changes were mainly
concentrated around healthy eating, weight loss, visits to the
doctor, taking medication, physical activity, foot care, and
attending medical supervision.

To alesser extent, some patients stated that they were visiting
their doctor more frequently. During these visits, they showed
the doctor their sugar levels, had their feet checked, and had
their vaccination scheme checked. Furthermore, theinterviewees
said that they now have better control of glycemia, glycated
hemoglobin, and blood pressure values. Changes in physical
activity, such as walking, were not much reflected in the
perceptions of the interviewees.

Participants relayed that although they were willing to comply
with diabetes care recommendations provided by text messaging,
there were some barriersto diabetes care such as socioeconomic
vulnerability, difficulties in accessing medical supplies (such
as test strips or glucose meter) and healthy food, and
psychosocial vulnerability (stress, conflicts in the family).

http://diabetes.jmir.org/2019/1/e10350/
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For meit’s fine, but the more support the better. You

know why? Because | am a single parent, that is to

say, mom and dad all in one...understand? [Woman,

47 years)|
Another relevant result is the role of the text message as a
possible facilitator in the interaction with the PCC physicians
regarding diabetes care. In this sense, some patients shared the
messages they received with their physicians (Multimedia
Appendix 2).

Discussion

Principal Findings

The qualitative approach used in this study allowed usto explore
the perceptions of the people with diabetes that received a text
messaging intervention. Our findings showed that a text
messaging intervention with educational messages and
reminders within the framework of a diabetes care program
contributed positively to diabetes care and was accepted by
people with diabetes with low educational level who live in
low-resource settings.

Comparison With Prior Studies

In agreement with our findings, Leon et a [30] showed that
weekly texts were acceptable for persons with hypertension.
Hacking et al [31] aso found a positive attitude toward this
intervention in patients with hypertension.

Messages that were recalled and remembered came from
different domains. However, texts for foot care were the most
remembered; this may be due to certain cultural valuations,
previous knowledge, and the connotationsthat diabetic foot and
its physical consequences|[32-34], especially amputation, have
in our society.

Exploring the most remembered messages for persons with
diabetes allowed us to highlight the impact of messages with
different content. This hierarchy, where informants gave some
texts more attention than others, could be associated with certain
cultural, symbolic, and evaluative patterns around the disease
and its consequences.

In our study, participants perceived an increase in their
knowledge of diabetes when exposed to text messaging. In
accordance with previous studies [17,18], texts acted as a
mediator in the patients' learning processes facilitating the
construction of significant learning [35].

The psychosocia support effect of text messaging in diabetes
was important sinceit allows usto think about actions oriented
toward acomprehensive approach to this chronic condition [36]
and to contribute to the overall quality of life in persons with
diabetes. Something similar was found in a study by Kwan et
al [19]: texting services may help recognize distress and
understand its effects on diabetes control, quality of life, and
relationships with friends and family.

A distinctive fact that arises from this work and that has not
been extensively addressed by other authors concerns the
socialization effect of texts. In our study, informants stated that
they shared the content of the textswith their family and friends.
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In this sense, we found that text messaging generates new ways
of interaction, communication, and learning.

Risk perceptionisacritical determinant of health behavior [20].
Inthisregard, positive changesin risk perception were observed
in patients after being exposed to text messages.

Thiswasreflected when participants stated that they were more
aware of diabetes when receiving the messages. Other studies
that explored this effect of text messaging in conditions like
HIV and in preventive programs[37,38] showed similar results.

Textsworked as a facilitator of the relationship between the
people with diabetes and the health care team. Perhaps
the texts alone are not responsible for this as text messaging
intervention was implemented within the framework of a
diabetes care program that also contemplated primary care
training in diabetes management, education, and follow-up of
patients. A relationship was observed between receiving texts
and interacting with the referring physician. Similarly, this
association was found in other studies aimed at patients with
chronic diseases [30,36].

Social barriers to diabetes care were diverse. Although the
participants interviewed received the texts adequately, we
detected the presence of barriers that negatively impacted their
self-management. These barriers (limited economic resources
and lack of social support) have also been identified in other
studies [39]. Additionally, qualitative study of cultural factors
and diabetes found that social support may promote diabetes
self-care but may also act as a barrier to diabetes management
[32].

It is necessary to design interventions with an eye toward the
limitations and context in which they will be implemented.
Thus, qualitative research is a critical step in designing and
implementing effective, feasible, and sustainableinterventions.

Some studies have postulated that interventions with text
messaging in LMIC have a positive impact on chronic disease
management, including diabetes [14,40-43]. A qualitative
perspective that takes the perception of patientsis essential for
the adoption and scaling up of these interventions. However,
published studies on this subject are limited [32,44].
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Several qualitative studies focused on other chronic
noncommunicable diseases, such as hypertension, asthma,
cervical cancer, and obesity, among others[30,44-47],inLMIC.

From the analysis of participant discourse, we developed a
framework to explicitly theorize about contributions of textsto
diabetes care. Thistheoretical framework has potential because
it arises from the data. Also, our findings were similar to other
frameworks previously published about chronic conditions
based on the information, motivation, and behavioral skills
model of health [48]. This leads to the need for greater
knowledge production in this area, in particular from a diverse
patient perspective [36].

Strengthsand Limitations

Among the limitations of this study may be those derived from
qualitative research itself, such as lack of generalizability to
other populations. We are aware that there may be a selection
bias of respondents since the persons who responded may be
more interested than others in the subject. However, we tried
to minimize these biases by including persons of different ages,
sex, and place of residence.

Wewere aware of the possibility of obtaining complacency bias
as well. In order to minimize this bias, we used indirect and
generic questioning, allowing respondents to project their own
perspectives.

Finally, one of the strengths of our study was our exploration
of subjective elements in persons with diabetes using a
pragmatic and explanatory approach to better understand the
experiential processes of thistype of intervention.

Conclusions

The study findings provide empirical evidence on the
acceptability and value of text messages for diabetes care. We
identified subjective elements of the SMS text message
intervention such as adequate acceptability related to the
frequency and content of the messages. Texts were found to be
a source of diabetes knowledge and psychosocial support for
people with diabetes. We aso observed changes in risk
perception and diabetes care practices. The knowledge gained
inthis study may reinforce theimportance of adding an mHealth
component like text messaging to programs for diabetes
management implemented in low-income settings.

The authors acknowledge the kind cooperation of the people with diabetes who participated in the program Strengthening health
servicesfor the care of people with diabetesin the province of Corrientes and added their voicesto this study. We are also grateful
to the Ministry of Public Health of the Province of Corrientesfor their collaboration and support. This study was partially funded
by agrant provided by the World Diabetes Foundation (WDF 14-937) and by the Dr Abraam Sonis award provided by the Ministry

of Health.

Conflictsof Interest
None declared.

Multimedia Appendix 1

List of examples of short text messages and semistructured interview guideline.

http://diabetes.jmir.org/2019/1/e10350/

JMIR Diabetes 2019 | vol. 4 | iss. 1 |[e10350 | p.18
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Moyano et a

[PDE File (Adobe PDF File), 90KB - diabetes v4i1e10350 appl.pdf ]

Multimedia Appendix 2
Perceptions and acceptability about short message service.

[PDFE File (Adobe PDF File), 101K B - diabetes v4i1€10350_app?2.pdf ]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, AboyansV, et al. Global and regional mortality from 235 causes
of death for 20 age groups in 1990 and 2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet
2012 Dec 15;380(9859):2095-2128. [doi: 10.1016/S0140-6736(12)61728-0] [Medline: 23245604]

Hu FB. Globalization of diabetes; the role of diet, lifestyle, and genes. Diabetes Care 2011 Jun;34(6):1249-1257 [FREE
Full text] [doi: 10.2337/dc11-0442] [Medline: 21617109]

Maher D, Ford N. Action on noncommunicable diseases. balancing priorities for prevention and care. Bull World Health
Organ 2011 Aug 01;89(8):547 [FREE Full text] [doi: 10.2471/BLT.11.091967] [Medline: 21836749]

International Diabetes Foundation. IDF Diabetes Atlas 7th Edition. Brussels: Karakas Print; 2015.

Tercera Encuesta Nacional de Factores de Riesgo para Enfermedades No Transmisibles. Buenos Aires: Instituto Nacional
de Estadisticay Censos; 2013. URL : https.//www.indec.gob.ar/nivel4_default.

asp?id_tema 1=4&id tema 2=32&id tema 3=68 [accessed 2017-09-02]

Estadisticas Vitales. Argentina: Direccion de Estadisticas e Informacion en Salud; 2013. URL ; http://www.deis.msal .gov.ar/
index.php/estadisticas-vitales/ [accessed 2019-01-22] [WebCite Cache ID 75¢l8Qy9B]

Morrison F, ShubinaM, Turchin A. Encounter frequency and serum glucose level, blood pressure, and cholesterol level
control in patients with diabetes mellitus. Arch Intern Med 2011 Sep 26;171(17):1542-1550 [FREE Full text] [doi:
10.1001/archinternmed.2011.400] [Medline: 21949161]

Pillay J, Armstrong MJ, Butalia S, Donovan LE, Sigal RJ, Vandermeer B, et al. Behavioral programs for type 2 diabetes
mellitus: a systematic review and network meta-analysis. Ann Intern Med 2015 Dec 1;163(11):848-860. [doi:

10.7326/M 15-1400] [Medline: 26414227]

Gaede P, Lund-Andersen H, Parving H, Pedersen O. Effect of a multifactorial intervention on mortality in type 2 diabetes.
N Engl JMed 2008 Feb 07;358(6):580-591. [doi: 10.1056/NEJM0a0706245] [Medline: 18256393]

Chatterjee S, Davies MJ, Heller S, Speight J, Snoek FJ, Khunti K. Diabetes structured self-management education
programmes. a narrative review and current innovations. Lancet Diabetes Endocrinol 2018 Dec;6(2):130-142. [doi:
10.1016/S2213-8587(17)30239-5] [Medline: 28970034]

Heinrich E, Schaper N, de Vries NK. Self-management interventionsfor type 2 diabetes: a systematic review. Eur Diabetes
Nurs 2010;7(2):71-76.

Chan JCN, Gagliardino JJ, Baik SH, Chantelot J, Ferreira SRG, Hancu N, IDMPS Investigators. Multifaceted determinants
for achieving glycemic control: the International Diabetes Management Practice Study (IDMPS). Diabetes Care 2009
Feb;32(2):227-233 [EREE Full text] [doi: 10.2337/dc08-0435] [Medline: 19033410]

Powers MA, Bardsley J, Cypress M, Duker P, Funnell MM, Fischl AH, et al. Diabetes self-management education and
support in type 2 diabetes: ajoint position statement of the American Diabetes Association, the American Association of
Diabetes Educators, and the Academy of Nutrition and Dietetics. Clin Diabetes 2016 Apr;34(2):70-80. [doi:
10.2337/diaclin.34.2.70] [Medline: 27092016]

Krishna S, Boren SA. Diabetes self-management care via cell phone: a systematic review. J Diabetes Sci Technol 2008
May;2(3):509-517 [FREE Full text] [Medline: 19885219]

Pal K, Eastwood SV, Michie S, Farmer AJ, Barnard ML, Peacock R, et al. Computer-based diabetes sel f-management
interventions for adults with type 2 diabetes mellitus. Cochrane Database Syst Rev 2013;3:CD008776. [doi:
10.1002/14651858.CD008776.pub2] [Medline: 23543567]

Liang X, Wang Q, Yang X, Cao J, Chen J, Mo X, et al. Effect of mobile phone intervention for diabetes on glycaemic
control: a meta-analysis. Diabet Med 2011 Apr;28(4):455-463. [doi: 10.1111/j.1464-5491.2010.03180.x] [Medline:
21392066]

Peimani M, Rambod C, Omidvar M, Larijani B, Ghodssi-Ghassemabadi R, Tootee A, et al. Effectiveness of short message
service-based intervention (SMS) on self-care in type 2 diabetes: afeasibility study. Prim Care Diabetes 2016
Dec;10(4):251-258. [doi: 10.1016/j.pcd.2015.11.001] [Medline: 26653014]

Goodarzi M, Ebrahimzadeh |, Rabi A, Saedipoor B, Jafarabadi MA. Impact of distance education via mobile phone text
messaging on knowledge, attitude, practice and self efficacy of patients with type 2 diabetes mellitusin Iran. J Diabetes
Metab Disord 2012;11(1):10 [FREE Full text] [doi: 10.1186/2251-6581-11-10] [Medline: 23497632]

Kwan BM, Jortberg B, Warman MK, Kane |, Wearner R, Koren R, et al. Stakeholder engagement in diabetes
self-management: patient preference for peer support and other insights. Fam Pract 2017 Dec 01;34(3):358-363. [doi:
10.1093/fampra/lcmw127] [Medline: 28043961]

http://diabetes.,jmir.org/2019/1/€10350/ JMIR Diabetes 2019 | vol. 4 | iss. 1 [e10350 | p.19

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=diabetes_v4i1e10350_app1.pdf&filename=ad5eaf49df47d383ac3c837f857906af.pdf
https://jmir.org/api/download?alt_name=diabetes_v4i1e10350_app1.pdf&filename=ad5eaf49df47d383ac3c837f857906af.pdf
https://jmir.org/api/download?alt_name=diabetes_v4i1e10350_app2.pdf&filename=b59dccccc9553262f5843ca35d38e5ea.pdf
https://jmir.org/api/download?alt_name=diabetes_v4i1e10350_app2.pdf&filename=b59dccccc9553262f5843ca35d38e5ea.pdf
http://dx.doi.org/10.1016/S0140-6736(12)61728-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23245604&dopt=Abstract
http://europepmc.org/abstract/MED/21617109
http://europepmc.org/abstract/MED/21617109
http://dx.doi.org/10.2337/dc11-0442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21617109&dopt=Abstract
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=BLT.11.091967&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.2471/BLT.11.091967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21836749&dopt=Abstract
https://www.indec.gob.ar/nivel4_default.asp?id_tema_1=4&id_tema_2=32&id_tema_3=68
https://www.indec.gob.ar/nivel4_default.asp?id_tema_1=4&id_tema_2=32&id_tema_3=68
http://www.deis.msal.gov.ar/index.php/estadisticas-vitales/
http://www.deis.msal.gov.ar/index.php/estadisticas-vitales/
http://www.webcitation.org/75cl8Qy9B
http://europepmc.org/abstract/MED/21949161
http://dx.doi.org/10.1001/archinternmed.2011.400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21949161&dopt=Abstract
http://dx.doi.org/10.7326/M15-1400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26414227&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa0706245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18256393&dopt=Abstract
http://dx.doi.org/10.1016/S2213-8587(17)30239-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28970034&dopt=Abstract
http://europepmc.org/abstract/MED/19033410
http://dx.doi.org/10.2337/dc08-0435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19033410&dopt=Abstract
http://dx.doi.org/10.2337/diaclin.34.2.70
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27092016&dopt=Abstract
http://europepmc.org/abstract/MED/19885219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19885219&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD008776.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23543567&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2010.03180.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21392066&dopt=Abstract
http://dx.doi.org/10.1016/j.pcd.2015.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26653014&dopt=Abstract
http://jdmdonline.biomedcentral.com/articles/10.1186/2251-6581-11-10
http://dx.doi.org/10.1186/2251-6581-11-10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23497632&dopt=Abstract
http://dx.doi.org/10.1093/fampra/cmw127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28043961&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Moyano et a

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

Ferrer R, Klein WM. Risk perceptions and health behavior. Curr Opin Psychol 2015 Oct 01;5:85-89 [FREE Full text] [doi:
10.1016/j.copsyc.2015.03.012] [Medline: 26258160]

Peiris D, Praveen D, Johnson C, Mogulluru K. Use of mHealth systems and tools for non-communicable diseasesin low-
and middle-income countries: a systematic review. J Cardiovasc Transl Res 2014 Nov;7(8):677-691. [doi:
10.1007/s12265-014-9581-5] [Medline: 25209729]

Ontiveros BE, Enriquez A, Fernandez DL S, Rodriguez T, Lopez SV. Telefoniamovil y desarrollo financiero en América
Latina. Madrid: Banco Interamericano de Desarrollo; 2009. URL: https.//www.oecd.org/dev/americas/42825577.pdf
[accessed 2019-01-22] [WebCite Cache ID 75ckxIpmk]

Beratarrechea A, Diez-Canseco F, IrazolaV, Miranda J, Ramirez-Zea M, Rubinstein A. Use of m-Health technology for
preventive interventions to tackle cardiometabolic conditions and other non-communicable diseasesin Latin
America—challenges and opportunities. Prog Cardiovasc Dis 2016;58(6):661-673. [doi: 10.1016/j.pcad.2016.03.003]
[Medline: 27041078]

SanteroM, Mordlli D, Ngjamis A, GibbonsL, IrazolaV, Beratarrechea A. Using mHealth strategiesin a Diabetes Management
Program to improve the quality of carein Argentina: study design and baseline data. Prim Care Diabetes 2018 Dec
12;12(6):510-516. [Medline: 30166114]

Diez-Canseco F, Zavala-L oayza JA, Beratarrechea A, Kanter R, Ramirez-Zea M, Rubinstein A, et a. Design and
multi-country validation of text messages for an mhealth intervention for primary prevention of progression to hypertension
in Latin America. IMIR Mhealth Uhealth 2015 Feb 18;3(1):e19 [FREE Full text] [doi: 10.2196/mhealth.3874] [Medline:
25693595]

Smith J, Flowers P, Larkin M. Interpretative Phenomenological Analysis: Theory, Method and Research. London: Sage;
2009.

OBrien BC, Harris 1B, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a synthesis of
recommendations. Acad Med 2014 Sep;89(9):1245-1251 [FREE Full text] [doi: 10.1097/ACM.0000000000000388]
[Medline: 24979285]

Tong A, Sainsbury P, Craig J. Consolidated criteriafor reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int JQual Health Care 2007 Dec;19(6):349-357 [ FREE Full text] [doi: 10.1093/intghc/mzm042]
[Medline: 17872937]

Campos CJG, Turato ER. Content analysisin studies using the clinical-qualitative method: application and perspectives.
Rev Lat Am Enfermagem 2009;17(2):259-264 [ FREE Full text] [Medline: 19551282]

Leon N, Surender R, Bobrow K, Muller J, Farmer A. Improving treatment adherence for blood pressure lowering viamobile
phone SM S-messages in South Africa: a qualitative evaluation of the SM S-text Adherence SuppoRt (StAR) trial. BMC
Fam Pract 2015;16:80 [FREE Full text] [doi: 10.1186/s12875-015-0289-7] [Medline: 26137844]

Hacking D, Haricharan HJ, Brittain K, Lau YK, Cassidy T, Heap M. Hypertension health promotion via text messaging at
acommunity health center in South Africa: a mixed methods study. IMIR Mhealth Uhealth 2016 Mar 10;4(1):e22 [FREE
Full text] [doi: 10.2196/mhealth.4569] [Medline: 26964505]

Ritholz MD, Beverly EA, Weinger K. Digging deeper: the role of qualitative research in behavioral diabetes. Curr Diab
Rep 2011 Dec;11(6):494-502. [doi: 10.1007/s11892-011-0226-7] [Medline: 21932032]

Galel, VedharaK, Searle A, Kemple T, Campbell R. Patients' perspectives on foot complications in type 2 diabetes: a
qualitative study. Br J Gen Pract 2008 Aug;58(553):555-563 [FREE Full text] [doi: 10.3399/bjgp08X319657] [Medline:
18682014]

Watson-Miller S. Living with adiabetic foot ulcer: a phenomenological study. J Clin Nurs 2006 Oct;15(10):1336-1337.
[doi: 10.1111/j.1365-2702.2006.01521.X] [Medline: 16968438]

Ausubel D, Novak J, Hanesian H. Educational Psychology: A Cognitive View. 2nd Edition. New York: Holt Rinehart and
Winston; 1978.

Dwarswaard J, Bakker EJM, van Staa A, Boeije HR. Self-management support from the perspective of patients with a
chronic condition: athematic synthesis of qualitative studies. Health Expect 2016 Apr;19(2):194-208 [FREE Full text]
[doi: 10.1111/hex.12346] [Medline: 25619975]

NjugunaN, NgureK, Mugo N, Sambu C, Sianyo C, Gakuo S, et al. The effect of human immunodeficiency virus prevention
and reproductive health text messages on human immunodeficiency virus testing among young women in rural Kenya: a
pilot study. Sex Transm Dis 2016 Dec;43(6):353-359 [ FREE Full text] [doi: 10.1097/0OL Q.0000000000000450] [Medline:
27200519]

Sadeghian S, Shams M, Alipour Z, Saadat S, Hamidian R, Shahrzad M. Application of short message service to control
blood cholesterol: afield trial. BMC Med Inform Decis Mak 2017 Dec 28;17(1):32 [EREE Full text] [doi:
10.1186/s12911-017-0427-3] [Medline: 28351408]

Henderson J, Wilson C, RobertsL, Munt R, Crotty M. Social barriersto type 2 diabetes sel f-management: therole of capital.
Nurs Inq 2014 Dec;21(4):336-345. [doi: 10.1111/nin.12073] [Medline: 24916370]

Yasmin F, Banu B, Zakir SM, Sauerborn R, Ali L, Souares A. Positive influence of short message service and voice call
interventions on adherence and health outcomes in case of chronic disease care: a systematic review. BMC Med Inform
Decis Mak 2016 Apr 22;16:46 [FREE Full text] [doi: 10.1186/s12911-016-0286-3] [Medline: 27106263]

http://diabetes.,jmir.org/2019/1/€10350/ JMIR Diabetes 2019 | vol. 4 | iss. 1 [e10350 | p.20

(page number not for citation purposes)


http://europepmc.org/abstract/MED/26258160
http://dx.doi.org/10.1016/j.copsyc.2015.03.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26258160&dopt=Abstract
http://dx.doi.org/10.1007/s12265-014-9581-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25209729&dopt=Abstract
https://www.oecd.org/dev/americas/42825577.pdf
http://www.webcitation.org/75ckxIpmk
http://dx.doi.org/10.1016/j.pcad.2016.03.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27041078&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30166114&dopt=Abstract
http://mhealth.jmir.org/2015/1/e19/
http://dx.doi.org/10.2196/mhealth.3874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25693595&dopt=Abstract
http://Insights.ovid.com/pubmed?pmid=24979285
http://dx.doi.org/10.1097/ACM.0000000000000388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24979285&dopt=Abstract
http://intqhc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17872937
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0104-11692009000200019&lng=en&nrm=iso&tlng=en
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19551282&dopt=Abstract
http://www.biomedcentral.com/1471-2296/16/80
http://dx.doi.org/10.1186/s12875-015-0289-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26137844&dopt=Abstract
http://mhealth.jmir.org/2016/1/e22/
http://mhealth.jmir.org/2016/1/e22/
http://dx.doi.org/10.2196/mhealth.4569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26964505&dopt=Abstract
http://dx.doi.org/10.1007/s11892-011-0226-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21932032&dopt=Abstract
http://bjgp.org/cgi/pmidlookup?view=long&pmid=18682014
http://dx.doi.org/10.3399/bjgp08X319657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18682014&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2702.2006.01521.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16968438&dopt=Abstract
http://europepmc.org/abstract/MED/25619975
http://dx.doi.org/10.1111/hex.12346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25619975&dopt=Abstract
http://europepmc.org/abstract/MED/27200519
http://dx.doi.org/10.1097/OLQ.0000000000000450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27200519&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0427-3
http://dx.doi.org/10.1186/s12911-017-0427-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28351408&dopt=Abstract
http://dx.doi.org/10.1111/nin.12073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24916370&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-016-0286-3
http://dx.doi.org/10.1186/s12911-016-0286-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27106263&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Moyano et a

41.

42.

43.

45,

46.

47.

48.

Beratarrechea A, Moyano D, IrazolaV, Rubinstein A. mHealth interventions to counter noncommunicable diseasesin
developing countries: still an uncertain promise. Cardiol Clin 2017 Feb;35(1):13-30. [doi: 10.1016/j.ccl.2016.08.009]
[Medline: 27886783]

KrishnaS, Boren SA, BalasEA. Hedlthcareviacell phones: asystematic review. Telemed JE Health 2009 Apr;15(3):231-240.
[doi: 10.1089/tmj.2008.0099] [Medline: 19382860]

Free C, Phillips G, Galli L, Watson L, Felix L, Edwards P, et al. The effectiveness of mobile-health technol ogy-based health
behaviour change or disease management interventions for health care consumers: a systematic review. PLoS Med
2013;10(1):e1001362 [EREE Full text] [doi: 10.1371/journal.pmed.1001362] [Medline: 23349621]

Lyzwinski LN, Caffery LJ, Bambling M, Edirippulige S. Consumer perspectives on mHealth for weight loss: areview of
qualitative studies. J Telemed Telecare 2017 Jan O1. [doi: 10.1177/1357633X 17692722] [Medline: 28181859]

Anhgj J, Mgldrup C. Feasibility of collecting diary data from asthma patients through mobile phones and SMS (short
message service): response rate analysis and focus group evaluation from a pilot study. JMed Internet Res 2004 Dec
2,6(4):e42 [FREE Full text] [doi: 10.2196/jmir.6.4.e42] [Medline: 15631966]

Gele AA, Qureshi SA, Kour P, Kumar B, Diaz E. Barriers and facilitators to cervical cancer screening among Pakistani
and Somali immigrant women in Oglo: a qualitative study. Int JWomens Health 2017;9:487-496 [FREE Full text] [doi:
10.2147/13WH.S139160] [Medline: 28740435]

Lilje SC, Olander E, Berglund J, Skillgate E, Anderberg P. Experiences of older adults with maobile phone text messaging
as reminders of home exercises after specialized manual therapy for recurrent low back pain: a qualitative study. IMIR
Mhealth Uhealth 2017 Mar 30;5(3):e39 [FREE Full text] [doi: 10.2196/mhealth.7184] [Medline: 28360026]

Rana, Haberer J, Huang H, Kambugu A, Mukasa B, Thirumurthy H, et al. Short message service (SM S)-based intervention
toimprovetreatment adherence among HIV-positive youth in Uganda: focus group findings. PLoS One 2015;10(4):e0125187
[EREE Full text] [doi: 10.1371/journal.pone.0125187] [Medline: 25881059]

Abbreviations

IDMPS: International Diabetes Management Practice Study
|ECS: Ingtitute for Clinical Effectiveness and Health Policy
LMIC: low- and middle-income countries

mHealth: mobile health

PCC: primary care clinic

SM S: short message service

Edited by G Eysenbach; submitted 09.03.18; peer-reviewed by K Morley, S Tobe, K Blondon; comments to author 03.08.18; revised
version received 27.09.18; accepted 28.12.18; published 18.03.19.

Please cite as:

Moyano D, Morelli D, Santero M, Belizan M, Irazola V, Beratarrechea A

Perceptions and Acceptability of Text Messaging for Diabetes Carein Primary Care in Argentina: Exploratory Sudy
JMIR Diabetes 2019;4(1):€10350

URL: http://diabetes.jmir.org/2019/1/€10350/

doi: 10.2196/10350

PMID: 30882362

©DanidlaMoyano, DanielaMorelli, Marilina Santero, MariaBelizan, Vilmalrazola, AndreaBeratarrechea. Originally published
in IMIR Diabetes (http://diabetes.jmir.org), 18.03.2019. Thisis an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JIMIR 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/2019/1/€10350/ JMIR Diabetes 2019 | vol. 4 | iss. 1 [e10350 | p.21

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.ccl.2016.08.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27886783&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2008.0099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19382860&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1001362
http://dx.doi.org/10.1371/journal.pmed.1001362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23349621&dopt=Abstract
http://dx.doi.org/10.1177/1357633X17692722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28181859&dopt=Abstract
http://www.jmir.org/2004/4/e42/
http://dx.doi.org/10.2196/jmir.6.4.e42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15631966&dopt=Abstract
https://dx.doi.org/10.2147/IJWH.S139160
http://dx.doi.org/10.2147/IJWH.S139160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28740435&dopt=Abstract
http://mhealth.jmir.org/2017/3/e39/
http://dx.doi.org/10.2196/mhealth.7184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28360026&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0125187
http://dx.doi.org/10.1371/journal.pone.0125187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25881059&dopt=Abstract
http://diabetes.jmir.org/2019/1/e10350/
http://dx.doi.org/10.2196/10350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30882362&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR DIABETES Rossmann et &

Original Paper

Appropriation of Mobile Health for Diabetes Self-Management:
Lessons From Two Qualitative Studies

Constanze Rossmann®, PhD; Claudia Riesmeyer?, PhD; Nicola Brew-Sam', MA; Veronika Karnowski?, PhD; Sven
Joeckel', PhD; Arul Chib®, PhD; Rich Ling?, PhD

1Department of Mediaand Communication Science, University of Erfurt, Erfurt, Germany
2Ludwig Maximilian University of Munich, Munich, Germany
SWee Kim Wee School of Communication and Information, Nanyang Technologica University, Singapore, Singapore

Corresponding Author:

Constanze Rossmann, PhD

Department of Media and Communication Science
University of Erfurt

Nordhaeuser Str 63

Erfurt, 99089

Germany

Phone: 49 3617374171

Fax: 49 3617374179

Email: constanze.rossmann@uni-erfurt.de

Abstract

Background: To achieve clarity on mobile health’s (mHealth's) potential in the diabetes context, it is necessary to understand
potential users' needs and expectations, aswell asthe factors determining their mHealth use. Recently, afew studies have examined
the user perspective in the mHealth context, but their explanatory value is constrained because of their limitation to adoption
factors.

Objective: This 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. The study advances the field beyond mere usage metrics or
the simple dichotomy of adoption versus rejection.

Methods: Data were gathered in 2 qualitative studies in Singapore and Germany, with 21 and 16 respondents, respectively.
Conducting semistructured interviews, we asked respondents 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.

Results: Theanalysisrevealed that although someindividual s with diabetes used dedicated diabetes apps, most used tools across
the entire mobile-media spectrum, including lifestyle and messaging apps, traditional health information websites and forums.
The material indicated general barriersto usage, including financial, technical, and temporal restrictions.

Conclusions: Insum, wefind that use patterns differ regarding users' evaluations, expectancies, and appropriation styles, which
might explain the inconclusive picture of effects studiesin the diabetes mHealth context.

(JMIR Diabetes 2019;4(1):€10271) doi:10.2196/10271

KEYWORDS
diabetes;, Germany; mHealth; mobile phone; self-management; Singapore

: recognize the problem’s seriousness. Singapore, thefirst country
Introduction that we examined, has the second-highest diabetes prevalence
Background rate after the United States[3], and it launched awar on diabetes

Diabetes has increasingly become a major burden for
industrialized societies, with rising health care costs and
mortality rates pressuring governments globally to addressthis
problem [1,2]. These governments have finally started to

http://diabetes.,jmir.org/2019/1/e10271/

RenderX

in 2016. Germany, the second country that we examined, ranks
third for diabetes-related health expenditures worldwide [2,4].

With the rapid growth and ubiquitous availability of mobile
phones, mobile health (mHealth), that is, “the use of mobile
communications for health information and services’ [5], can
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potentially contribute to improving health promotion, disease
prevention, and disease self-management [6-10]. In the diabetes
context, functions such as messaging and chatting with health
care providers, connections to external devices (eg, heart-rate
measurement and monitoring of blood glucose or blood
pressure), and support of medication, aswell astracking physical
activity or nutrition behavior via mobile apps are discussed
[11,12].

Up to this point, research has mainly focused on mHealth’'s
effects, indicating not only promising results overall [13,14]
but also contradictory empirical evidence[15-19]. Even arecent
systematic review concluded that research is still too
heterogeneous and somewhat too low in methodol ogical quality
to “provide reliable evidence of effects for stakeholders’ [12].
To gain a clearer picture of mHealth's potentia in the diabetes
context, it is necessary to understand potential users' needsand
expectations, as well as the factors determining their mHealth
use. In recent years, more and more studies have dealt with the
user perspectivein the mHealth context [20-39]. However, most
of these studies have fallen short in their ability to explain more
than just adoption factors.

Our goa is to describe different patterns of everyday life
integration that go beyond mere usage metrics or the simple
dichotomy of adoption versus rejection [40]. To achieve this
goal, we draw on the mobile phone appropriation (MPA) model
[41] as our theoretical frame. Empirically, we conducted
semistructured interviews with diabetes patients in Singapore
(study 1) and Germany (study 2). Study 1 identified relevant
functional, normative, symbolic, and restriction evaluationstied
to diabetes app use, whereas study 2 complemented these
evaluations for mHealth appropriation and identified
supplemental  patterns  of  evaluation, use, and
meta-communication.

Maobile Health and Diabetes Self-M anagement

Current extant research on mobile devices and services' effects
on health outcomes often focuses on SMS text message
interventions [14,42]. Increasingly, studies have concentrated
on smartphone apps effects on diabetes self-management
[12,13,15]. However, their results are diverse, ranging from
positive effects on diabetes outcomes, for example, hemoglobin
A4 reduction [43], to limited or no effects [44,45]. Moreover,
recent systematic reviews are not consistent but reveal positive
effectsoverall [13,14]. Studieshaveincreasingly tried to specify
effects by varying message design and tailoring messages to
users needs [46-49], with promising results. However, also in
this context, a clear picture cannot be drawn so far. This may
be explained, at least partly, by an overly simplistic idea of use
and effects. Using apps or receiving certain messages does not
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tell ushow usersinteract with apps and interpret their functions
[18].

Thus, the need exists for a better understanding of actua
everyday-life use and mobile devices' integration into diabetes
self-management. To increase our knowledge about mHealth's
role in the diabetes context, we need to ask how, why, and for
what purpose patients use mobile devices for diabetes
self-management and which motives, perceptions, and
expectations drive their use.

Primarily, the answersto these questions require that we define
what we mean by use. In extant literature, use has been used
quite heterogeneoudly, describing all kinds of processes and
subprocessesin decision and implementation phases, as defined
by Rogers' [50] innovation-decision process. These 2 stages
help distinguish between 2 broad areas of use: first, Rogers
describes the decision stage (adoption), in which the overall
guestion of use versus nonuse (ie, adoption vs nonadoption) is
tackled. The second phase of implementation (appropriation)
deals with the question of everyday-life integration and actual
use patterns [50,51].

In recent years, more and more studies have focused on mHealth
adoption, drawing mostly on the technol ogy-acceptance model
(TAM) [24,25,27,33,37,51,52] or its successor, as well as the
unified theory of acceptance and use of technology (UTAUT)
[30,35,38,39,53], to explain influences on the adoption decision.
However, only afew studies have considered an implementation
or appropriation perspective on mHealth use, mostly focusing
on continued use in contrast to the single-adoption decision.
These studies fail to consider the multifaceted patterns of
everyday-life integration [21,26,37].

In the diabetes context, most studies that concentrate on the
implementation process are rather descriptive in nature,
examining frequency of use or expectations regarding diabetes
apps [20,22,29].

Appropriation of Mobile Media

The MPA model [41] provides a theoretical framework with
which to analyze the appropriation of mobile mediaasaprocess
(Figure 1), not only in general but also in specific contexts[54].
The model integrates concepts of technology adoption, for
example, diffusion of innovations [50], theory of planned
behavior [55], TAM [52], and UTAUT [53], with
conceptualizations of the actual use and implementation of
technological innovations into users' everyday lives. On the
basisof cultural studies[56,57] and the domesti cation approach
[58], Wirth et a [41] term this process appropriation,
emphasizing users’ active co-construction of meaning, thereby
overcoming the binary logic of adoption [40].
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Figure 1. The mobile phone appropriation model (simplified).
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The MPA model conceptualizes appropriation as acreative and
active process, resulting in various use patterns by individual
mobile-media users. Consequently, behavior is differentiated
in sub-constructs in the MPA model, comprising symbolic and
functional aspects. The functional aspects represent the variety
of uses, for example, highlighted in research on the basis of the
uses and gratifications approach. By adding symbolic aspects
such as prestige, the MPA captures the concept and extent of
observability [50], making the choice and use of mobile media
acontinuous statement about oneself in public [59]. Functional,
symbolic, normative, and restriction eval uationsinfluence these
use dimensions. Functional and symbolic eval uations represent
users beliefsabout the functional and symbolic aspects of their
future mobile-media behaviors. Normative evaluations refer to
their beliefs and judgments about social norms related to their
future behavior. Restriction eval uations—comprising financial,
technical, cognitive, and temporal factors—represent users
beliefs about constraints hindering their future mobile-media
behaviors. Restriction evaluations find resonance with the
information communication technologies for the health care
model used in mHeath studies [60,61], which propose
economic, technological, infrastructural, and sociocultural
barriers.

In addition, the MPA model integrates meta-communication,
that is, the impact of communication on communication
technol ogies. Asusers communicate about their respective uses
of mobile media and observe others behaviors, this
meta-communication influences their future behaviors.
Conseguently, the MPA model is conceptualized as a cycle,
with the appropriation being a constantly renewed process.
Functional and symbolic mobile uses are not only the results
of behavioral, normative, or restriction beliefs but they aso
become the basis of those beliefs[62].

So far, the MPA model has been adapted successfully to the
mHealth context in 1 study examining patternsin nutrition-app
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appropriation [63]. On the basis of a Web-based survey of
nutrition app users, the study identified 4 distinct appropriation
types. supported, indifferent, health-conscious, and socializer.
These types differed mainly regarding (1) the support they
received from their socia peers for their app use, (2) their
personal attachment to their app use, and (3) app use for
socializing (and competition). Thus, we see great potential in
using the MPA model asatheoretical framework to gaininsight
into the appropriation processes of mobile servicesand devices
for diabetes self-management and ask these research questions

(RQs):

RQ1: Which specific functional, symbolic, normative,

and restriction evaluations are relevant in the context

of mHealth  appropriation for  diabetes

self-management? [study 1]

RQ2: What role does meta-communication play in

mHealth appropriation for diabetes self-management?

[study 1]

RQ3: Which patterns of mHealth appropriation can

be found in the context of diabetes self-management?

[study 2]
To answer these questions, we carried out 2 related yet
independent studies that focused on (1) different aspects of the
appropriation process and (2) 2 different cases (Singapore and
Germany). Study 1 lays the foundation for investigating app
appropriation, and study 2 expands this notion by looking at
the broader picture of mHealth for diabetes self-management.

Methods

Study 1 Method

Study 1 (Singapore) focused on the appropriation and use of
diabetes-specific apps for self-management (diabetes apps).
These apps are designed specifically to support diabetes
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self-management, including tools for blood sugar monitoring
and direct feedback (diabetes log books, eg, Glyco App),
diabetesinformation (eg, MySugr Acadeny), or food databases
(for counting carbohydrates to adjust insulin, eg, the
Sngaporean Health Promotion Board's food database). We
carried out 21 semistructured, face-to-face interviews [64,65]
(approximately 1 hour each, in English) with Singaporean type
1 and type 2 diabetes (and prediabetes) patients between
December 2015 and September 2016. Singaporean
diabetes-support groups (Diabetes and Diabetic Society of
Singapore) were used to contact diabetes patients. The
participants were asked to choose the interview locations to
make them feel as comfortable as possible throughout the
interviews.

Theinterviewees were recruited in such away that the greatest
possible variance in demographic characteristics—gender, age,
diabetes type, period since diagnosis, and form of
therapy—could be covered [65,66]. The prerequisites for
participation were the following: having an existing diabetic
condition and being a Singaporean resident. Using such abroad
cross-section of participants was undoubtedly a challenge, but
only in thisway wasit possible for usto grasp the combination
of different characteristics aswidely as possible to gain insight
into the use of mobile media in the diabetes context. Focusing
on 1 or 2 characteristics (eg, only 1 diabetestype, 1 age group,
or 1 type of treatment) would have restricted this view. Table
1 provides an overview of sample characteristics, and Table 2
provides additional information on participants. Moreover, it
should be noted that 8 participants suffered from other diseases
in addition to diabetes (eg, heart conditions, high blood pressure,
high cholesterol, hypothyroidism, and/or breast cancer), 17
participants received diabetes education at some point, and 15
were part of a diabetes support group.

Both in the construction of theinterview guide (see Multimedia
Appendices 1 and 2) and in the analysis of the interviews, we
followed a theory-driven approach, which differs from classic
grounded theory or hermeneutics[67]. Theinterview guide was
based on the MPA model and assessed the diabetes context,
general daily diabetes self-management, and the use of
Web-based (mobile) devices as part of diabetes self-care. It
included 30 flexible questions, that is, if answers to a specific
question had been provided before, the question was omitted.

Table 1. Singaporean sample characteristics (N=21).

Rossmann et al

All interviews were transcribed. The resulting transcripts each
totaled 5000 to 10,000 words and were analyzed following a
theory-driven approach on the basis of the research questions
and the MPA model [41]. The data analysis followed a
thematic-analysis approach as described by Braun and Clarke
(2006), who define thematic analysis as “a method for
identifying, analyzing, and reporting patterns (themes) within
data’ (p. 79), and it can be called “theoretical thematic analysis’
because the themes are derived (at least partly) from the
theoretical background, in contrast to an inductive approach
[68]. The analysis was based on the categories’ functional,
normative, symbolic, and restriction evaluations as described
intheMPA model, and it used the interview datato build themes
around these theoretical conceptsto identify commonalitiesand
differences, as well as understand the appropriation of
diabetes-specific apps for self-management in detail. If
important interview extracts did not fit into existing categories
on the basis of the MPA model, new subcategories were added.
The procedure of creating categories and themes was dynamic
and constantly adapted on the basis of the interview content.
An ingtitutional review board approval was received by NTU
Singapore for the face-to-face interviews.

Study 2 Method

On the basis of the results obtained from study 1, study 2 asked
for patterns of mHealth appropriation that can be found in the
context of diabetes self-management. From June 2017 to August
2017, we conducted 16 semistructured interviewswith German
individuals with diabetes [64,65]. They were recruited through
a purposive-sampling approach to cover a variance in the
characteristics of age, diabetestype, period since diagnosis, and
treatment [69-71]. We recruited interviewees via doctors in
private practices and hospitals in Munich and Jena. Tables 3
and 4 provide more information about the sample.

The interview guide was based on our theoretical assumptions
[41], study 1's results, and the interview guide developed for
study 1. We adjusted it for language, as well as a broader
understanding of mHealth use beyond specific diabetes apps.
We asked the participants about (1) their smartphone use, (2)
their knowledge about mobile media, (3) their attitude toward
the use of mobile mediain the context of diabetes, and (4) their
self-management of their disease with the support of mobile
media. The interview guide covered 21 questions.

Characteristic n (%)
Gender
Male 11 (52)
Female 10 (48)
Diabetestype
Typel 9(43)
Type 2 11 (52)
Other (prediabetes) 1(5)
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Table 2. Singaporean sample.

Rossmann et al

Generic name? Diabetes type Age (years) Gender Yearssincediagnosis  Treatment

Kang Prediabetes 67 Male 8 No medication

Adit 1 22 Male 10 Insulin (injection)

Cheng 1 23 Mae 9 Insulin (injection)

Jie 1 64 Male 37 Insulin (injection) and Metformin
or similar (oral)

Kaiyan 1 42 Female 36 Insulin (injection)

Navin 1 58 Mae 38 Insulin (injection, pump)

Pang 1 19 Male 7 Insulin (injection)

Sona 1 20 Female 17 Insulin (injection)

Shi Hui 1 35 Female 28 Insulin (injection)

XiuWen 1 57 Male 32 Insulin (injection)

Bharat 2 66 Male 34 Insulin (injection)

Ching 2 64 Female 10 Metformin or similar (oral)

Deng Li 2 68 Female 4 Metformin or similar (oral)

Ei Tek 2 60 Mae 31 Insulin (injection) and Metformin
or similar (oral)

Gu Fang 2 29 Female 20 Insulin (injection, pump) and Met-
formin or similar (oral)

Henna 2 60 Female 24 Insulin (injection) and Metformin
or similar (oral)

Li Ting 2 49 Female 9 Insulin (injection) and Metformin
or similar (oral)

Ming 2 _b Male 12 Metformin or similar (oral)

Rel Hong 2 61 Male 9 Metformin or similar (oral)

XinQi 2 56 Female 7 Metformin or similar (oral)

Zhen Wei 2 47 Female 18 Metformin or similar (oral)

#The transcripts were anonymized, and participants were given a generic name that matches with the in-text quotations.

bAge unknown.

The interviews lasted between 30 min and 60 min each, and
they were audiotaped and transcribed into written form. The
transcripts covered between 5000 and 10,200 words per
interview. Our analysis was based on our paper’s theoretical
concept (MPA model) and study 1's results. We analyzed the
interviews following the data-analysis process suggested by
Creswell [71]. Weread all transcripts, marked relevant passages,
and abstracted them until we found the dimensions of mediated
communication, diabetes self-management, and social prestige
and control, ordering the presentation of the results. All
responses were alocated to these 3 dimensions, and we
identified similarities and differences among participants usage
patterns and linked study 2's results to the MPA model. The
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Research Support Office of University Hospital Jena checked
the interview guide and approved it. Information on sample
characteristics can be found in Table 3, and the participants are
described in Table 4.

Type 1 patients used the Freestyle Libre device by Abbot (n=5),
Continuous Glucose Monitoring by Dexcom (n=2), or
Accu-Chek by Aviawith Contour-App (n=1) to test blood sugar
levels. Only 1 patient relied only on test strips. Type 2 patients
did not self-test blood sugar levels. Participants used |OS (n=6)
or Android (n=10) devices. Only Andreas, aged 71 years and
Linda, aged 42 years, used smartphones older than 5 years. In
total, 9 participants used smartphones, which they had for less
than 2 years.
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Table 3. German sample characteristics (N=16).
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Characteristic n (%)
Gender
Male 7(44)
Female 9 (56)
Diabetestype
Typel 11 (69)
Type 2 4(25)
Other (prediabetes) 1(6)
Table4. German sample.
Generic name Diabetes type Age (years) Gender Yearssincediagnosis  Treatment
Fiona Prediabetes 29 Female 0 Unknown
Andreas 1 71 Male 18 Insulin (injection, pump)
Ben 1 64 Male 49 Insulin (injection, pump)
Conrad 1 31 Male 19 Insulin (injection)
Daniela 1 32 Female 22 Insulin (injection)
Emma 1 45 Female 30 Insulin (injection, pump)
Gerd 1 32 Male 20 Insulin (injection, pump)
Katja 1 43 Female 30 Insulin (injection)
Linda 1 42 Female 27 Insulin (injection, pump)
Olga 1 52 Female 35 Insulin (injection, pump)
Petra 1 25 Female 20 Insulin (injection)
Stefan 1 25 Male 9 Insulin (injection)
Jessica 2 56 Female 10 Metformin or similar (oral)
Marc 2 64 Male 0 Unknown
Norbert 2 58 Male 12 Insulin (injection, oral)
Ramona 2 43 Female 0 Metformin or similar (oral)
Results Functional Use and Handling of Diabetes Apps
In terms of functional evaluations, the participants mainly
Study 1 Results mentioned diabetes monitoring and nutrition information.

Our first research question inquired about which specific
functional, symbolic, normative, and restriction evaluations
were relevant in the context of mHealth appropriation for
diabetes self-management. Patients generally differed in their
appropriation of apps designed for diabetes, with their use
ranging from no previous use and no knowledge about existing
diabetes self-management apps to infrequent and short-term
app use as well asto long-term app use. The length of app use
varied significantly, from afew days to several months or even
years. Almost all type 1 diabetes patients reported using diabetes
apps, whereas just afew type 2 patients used diabetes apps for
their self-management. In addition, theinterviewsrevealed that
high-risk diabetic patients, that is, those with critical conditions
or insufficient self-management, did not use diabetes apps (eg,
Li Ting, aged 49 years, Ming, age unknown; Rei Hong, aged
61 years, Zhen Wei, aged 47 years).

http://diabetes.,jmir.org/2019/1/e10271/

Diabetes monitoring almost exclusively referred to the use of
blood glucose log books with a diary function to track blood
sugar fluctuations (Dose Adjusting For Normal Eating app,
mySugr, Glooko, Health Promotion Board HPB app, and
Diabetes M). Nutrition information was related to the use of
diabetes-database apps for gathering information about food
content:

Another app | think will be useful is an app that is
ableto calculate for you the caloriesthat you're going
tobeeating (...) So, | just haveto enter [the food type]
into the app and then it will work out for me how
much carbohydrate. [Kang, aged 67 years]|

Diabetes Monitoring

For some, log-book apps replaced paper-and-pencil blood sugar
logs by typing blood sugar results from the blood glucose meter
into the app (eg, Bharat, aged 66 years; Cheng, aged 23 years,
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Kaiyan, aged 42 years; Shi Hui, aged 35 years; Navin, aged 58
years). Someindividual swith diabetes used log booksthat were
automatically synchronized with glucose meters via Bluetooth
(Henna, aged 60 years, Kaiyan, aged 42 years). The preference
clearly leaned toward automated systems to facilitate glucose
monitoring and avoided time-consuming monitoring processes
(Sona, aged 20 years; Adit, aged 22 years). In addition,
participants viewed |og-book apps’ automated data analysis to
be useful, especially theimproved sharing of blood sugar levels
with health care professionals (Henna, aged 60 years; Shi Hui,
aged 35 years). Some apps allowed data sharing with medical
staff via clouds, whereas others used email (PDFs or Excel
Spreadsheets). However, cloud-based data sharing was linked
to a minority of app users in the sample (Gu Fang, aged 29
years; Sona, aged 20 years), which can be partly explained by
the fact that some participants expressed data-protection
concerns. Xiu Wen, aged 57 years, explained in the following
manner:

If you put medical information in the cloud, then this
becomes a...data-privacy issue.

Moreover, according to interview participants, Singaporean
physicianswererather reluctant to recommend self-management
diabetes apps that the government did not support—for a list
of government-supported apps, please refer to the Singaporean
Ministry of Health website [72]. Kang, aged 67 years, noted
the following:

Our doctorsand staff...they haveto be careful...If, for
example, the doctor says, “ Oh. Try thisapp.” ...then
if something goes wrong, they will publish it in the
newspaper,...or they put it on Facebook. So, they don’t
try and say, “ Oh, maybe you should try this app.

...They will never push it unless, if it's through the
government.

Participants who reported using cloud services a so used other
mobile devices (such as step- and sleep-trackers, or glucose
meters) and additional apps connected to diabetes apps (Henna,
aged 60 years; Kaiyan, aged 42 years; Shi Hui, aged 35 years),
thereby making broader use of their whole mobile-media
ecosystem. Both type 1 and type 2 patients used log-book apps
and reported their usefulness.

Nutrition I nformation

Mainly individuals with type 1 diabetes reported using food
databases (Adit, aged 22 years; Cheng, aged 23 years, Pang,
aged 19 years), likely because of type 1 patients' greater need
for food-content information to accurately adjust their insulin
with food intake. Cheng, aged 23 years, explained in the
following manner:

I roughly know my diet and my food, so | do the carb
counting and stuff.

Pang, 19, said,

The health-promotion board...I know they have an
app for that [food database] ; they also haveit online
so...whenever aaah...let’s say | am unsure about how
much carbohydrate a food has...(I) can always go
look it up.

http://diabetes.,jmir.org/2019/1/e10271/
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Detailed nutrition information was less relevant for type 2
patients who did not inject insulin. Apart from diabetes
monitoring and nutrition information, the participants did not
mention any further diabetes-specific app functions. Due to
perceived limitations in diabetes-specific apps for
self-management (see restriction evaluations), the participants
used additional mobile devices and services for their daily
self-management, including general health-information apps
(eg, WebMD, Health Buddy), health and body mass index
calculators, fitness apps (eg, MyFitnessPal), instant messengers
(eg, WhatsApp), heart-rate monitors, and step- and
sleep-trackers. Thus, on a more general level (not limited to
diabetes apps), functional evaluations of health information and
communication can be added to monitoring and nutrition
information.

Symbolic Evaluations

Symbolic evaluations, which have been proven to play arole
in the context of maobile phone appropriation in general, were
not mentioned in the interviews.

Normative Evaluations

The influence of normative evaluations depends on patients
relationships with their doctors, and it is mainly seen with
dependent patients who prefer to follow their physicians
instructions closely (Ei Tek, aged 60 years; Li Ting, aged 49
years; Ming, age unknown; Rei Hong, aged 61 years). Mostly,
these patients did not use diabetes apps, and they were either
skeptical of them or had no knowledge on how to use diabetes
apps (Ei Tek, aged 60 years; Li Ting, aged 49 years, Ming, age
unknown; Rel Hong, aged 61 years). These attitudes may reflect
the prevailing sociocultural norms or perceptions of their
personal physicians' views on apps.

Restriction Evaluations

Respondents often mentioned barriers to diabetes-app use and
reasons for stopping app use. The reported evaluations mirror
the 4 restriction categories, which the MPA model proposed:
financial, temporal, cognitive, and technical. Financial barriers
are mainly related to unwillingness to pay for diabetes apps.
Shui Hui, aged 35 years, stated the following:

Not all patients would be willing to pay.

Temporal restrictions are related to the time required to use app
log books, for example, for monitoring blood sugar levels (Xiu
Wen, aged 57 years). A lack of knowledge about app availability
and use was reported as a cognitive barrier (Xiu Wen, aged 57
years). Technical barriersincluded technical failures, with some
diabetes apps frequently crashing (Cheng, aged 23 years),
resulting in alack of reliability. In addition, 1 diabetes patient
reported technical incompatibilities between diabetes apps and
blood glucose meters (Gu Fang, aged 29 years). Overal,
diabetes patients stressed that they did not perceive the appsto
beasolution for diabetes-related challengesin general but rather
as additional toolsfor patients with diabetes who generaly are
motivated and have enough knowledge about self-management:

How motivated isthe patient...somebody who's...very
energetic,...it'sinteresting, you know, something that's
new to them, they'll do it. [ Xiu Wen, aged 57 years]
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Meta-Communication

Our second research question inquired into what role
meta-communication played in the appropriation of mHealth
for diabetes self-management. Communication on the use of
diabetes apps for self-management can be divided into
communication with other diabetic patients or peers and
communication with health care providers. Patients mentioned
using Web-based chats, for example, WhatsApp (Cheng, aged
23 years, Ei Tek, aged 60 years), to discuss topics around
diabetes management with other diabetic patients. Moreover,
1 diabetes patient participating in patient support groups
mentioned chats as being relevant for information exchange
and organization (Bharat, aged 66 years).

Meta-communication with heath care providers played a
relatively minor role. As mentioned, participants reported that
their doctors never (Li Ting, aged 49 years) mentioned or
recommended diabetes apps and rarely introduced new
technological options to them (Ching Ching, aged 64 years),
possibly being reluctant to recommend technology that the
government has not tested and approved officially (Kang, aged
67 years).

Conclusionsfor Study 1

In summary, the interviews in Singapore revealed that
evaluations of diabetes apps usefulness for self-management
differed largely in the sample and across patient types (eg,
motivated vs unmotivated patients). Some participants found
diabetes apps to be useful for daily self-management, used 1
diabetes app over a longer period, switched among different
apps, or used various apps concurrently. Other participants did
not perceive diabetes apps to be useful and stopped using them
after the first trial or did not try apps for self-management at
all. Although most participants tested or used diabetes apps,
our results show that other mobile services and devicesthat are
not necessarily diabetes-specific (eg, fitness trackers, dietary
apps, and instant messaging) are used in addition to or instead
of diabetes apps. Thus, study 1 indicates that Singaporean
individuals with diabetes do not use diabetes apps exclusively
but rather make use of the broader mobile-media ecosystem to
managetheir disease. Therefore, in the next study, we broadened
our focus beyond specific diabetes apps to other tools in the
mobile ecosystem.

Study 2 Results

Weidentified individual evaluationsand, unlike study 1, further
synthesized them into distinct appropriation patterns following
the MPA model’s [41] logic to answer our third research
question. In total, 3 overarching dimensions of mHealth
appropriation for diabetes self-management emerged: mediated
communication comprising the functions of information
gathering and social connectedness, diabetes self-management,
including self-treatment, testing, and lifestyle management, and
socia prestige and control.

Mediated Communication

Diabetes patients, regardless of their diabetestype, used digital
information to learn more about their disease, including Google
(Linda, aged 42 years; Stefan, aged 25 years; Jessica, aged 56
years), Wikipedia (Marc, aged 64 years), or broad-spectrum
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websitesto gather information about new diabetes devel opments
(Ramona, aged 43 years; Marc, aged 64 years). Type 1 patients
indicated gathering critical information on new technologies
such asinsulin pumps from corporate websites (Andreas, aged
71 years) or online forums (Emma, aged 45 years). Most of this
information gathering was restricted to traditional forms of
Electronic health (eHealth), mainly viathe computer (Ramona,
aged 43 years) and, to a lesser extent, via mobile devices.
Younger participants used mobile devices (Petra, aged 25 years),
whereas older patients or those with eye problems, regardless
of diabetestype, complained about mobile devices small screen
size (Katja, aged 43 years), which can be interpreted as a
technological restriction within mobile devices for people with
varying physical conditions[73]:

You always have to put on your glasses on your
mobile phone. [Andreas, aged 71 years]

Gerd, aged 32 years, who followed a diabetic coaching list and
self-help groups, mentioned WhatsApp as an additional
information source beyond traditional Web-based searches (and
not just as a communication tool).

With respect to social connectedness, other nonmediated forms
of communication emerged as salient tools. Respondentstalked
face-to-face to a neighbor about diabetes (Norbert, aged 58
years) or with my colleague’s daughter (Linda, aged 42 years),
who & so suffered from diabetes. These conversations continued
on the Web, partly enabled by mobile devices. In genera, the
participants described a give-and-take approach to exchanging
experiences, both asking for and providing information, for
example, concerning technological developments. Some
respondents also participated in discussions on the Web on
costs, insurance, or specific self-management apps (Conrad,
aged 31 years, Fiona, aged 29 years; Olga, aged 52 years).
Others were more critical and described some forums as
hysterical, highlighting that information gathered there needed
to be put into perspective by their physicians. Jessica, aged 56
years, stated the following:

Often, thereisadiscussion in the forum, then a doctor
intervenes and writes, “ So, | am a doctor, and | can
now say this and that” And then he corrects some
things when someone has written something totally
bad.

WhatsApp played an important role, with participants taking
part in certain thematic, for example, food-focused, groups
(Jessica, aged 56 years; Ben, aged 64 years). Gerd, aged 32
years, described an interesting case of social connectedness and
exchangein mHealth by posting hisblood glucoselevelsonthe
Web for hisremote diabetes counsel or to access. When far apart,
the counselor used WhatsApp to contact Gerd immediately if
some valueswereout of bounds. Nevertheless, such instrumental
use of social mediaappswasarare occurrenceintheinterviews
as most patients only used such apps to exchange information
with peers or other patients and not to expand doctor-patient
communication.

Moreover, 1 restriction observed in the use of mediated
communication for social connectedness and exchange, both
mobile and static, was that information on the internet was not
always considered trustworthy (Daniela, aged 32 years). On a
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more symbolic dimension, those in need of exchange were
deemed incapable of self-management, or as Daniela, aged 32
years, stated, wimpy.

Diabetes Self-Management

For diabetes self-management, we saw a rather clear-cut
distinction between type 1 and type 2 patients—a pattern also
seen in study 1's results with respect to app use. Although
self-treatment and self-testing were more relevant for type 1
patients, lifestyle was a relevant subdimension for patients of
both types.

Self-treatment and self-testing mostly related to the use of
smartphones for measuring and tracking blood glucose levels
and/or for using diabetes-management apps, such as My Sugar.
For diabetes self-management, the Freestyle Libre app played
acrucial role, giving type 1 patients more control and autonomy
on a symbalic level. Stefan, aged 25 years, thinks these apps
are cool. However, we also observed several restrictions. Even
though devices like Freestyle Libre and their connectivity with
smartphones gave users more autonomy, they traded this
freedom for areliance on their smartphones:

| amdepending on battery life. [Fiona, aged 29 years;
Gerd, aged 32 years|

|OS (Apple operating system) users like Petra, aged 25 years,
could not use the Freestyle Libre app as it was incompatible
with 10S (at the time of the study). Linda, aged 42 years, who
used 1 of the oldest phonesin the sample, simply could not use
any measurement apps, as her phone did not support them. Olga,
aged 52 years, used a Continuous Glucose Monitoring (CGM)
sensor and the Stealwise App on a Sony Z5. She mentioned
financia constraints as health costs a lot of money. Ben, aged
64 years, using a new iPhone and CGM sensors, stated the
following:

If | cannot usethe device, it goesalong with not being
able to use the app.

As previously noted, the use of smartphones as platforms for
self-testing apps haslimited functionality, as smartphone screens
are difficult to read, especially for diabetes patients with eye
diseases (Andreas, aged 71 years; Katja, aged 43 years).
Furthermore, all users, regardless of technological (or financial)
restrictions, considered the lack of connectivity among different
devices—smartphones, insulin pumps, and sensors—to be
problematic (Conrad, aged 31 years, Emma, aged 45 years):

Every device does its own things. [Andreas, aged 71

years]
To overcome this issue, Gerd, aged 32 years, who had a
background in computer programming, even tried to create or
at least adjust his own appsfor better connectivity. Overall, we
saw widespread use of mobile devices for self-testing, with
some connected to participants smartphones, whereas others
were not. This gave patients more autonomy in their lifestyle
and health management, but technology reliability remained
suboptimal, particularly with missing connectivity, low usability,
and an even stronger reliance on smartphones, which were
already used for a plethora of other everyday life activities.
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The use of mobile devices, such as smartphones or fitness
trackers, for lifestyle management is another aspect that we
identified as a relevant use dimension. We observed 3 rather
distinct appropriation styles, including nonusers who either
considered the tracking of lifestyleinformation (eg, steps, calorie
intake, and weight) to be more or less useless (Petra, aged 25
years, Ramona, aged 43 years) or used tracking, particularly
step tracking, with an app (Daniela, aged 32 years) or afitness
tracker (Olga, aged 52 years, Marc, aged 64 years) but had
ceased this usage. For others, such technology was a source of
inspiration to become more active. Gerd, aged 32 years, used
the location-based game Ingress to get more active. Ben, aged
64 years, was proud of his AppleWatch and its functionalities,
an important symbolic aspect, and Emma, aged 45 years,
integrated the Polar App and Watch into her daily routines.
Lifestyle management with mobile devices was carried out by
some of our participants mainly by focusing on step counters
through apps, fitness trackers, or smartwatches. Nonetheless, a
discrepancy existed between patients' needs and app availability.
Patients, particularly those with type 2 diabetes, saw great
potential for appsto help with their eating habits (Emma, aged
45 years, Jessica, aged 56 years). Katja, aged 43 years, wanted
to use a nutrition app but had not found any suitable choices.
These diabetic patients were looking for an app to track their
everyday life behaviors and compute the required insulin doses
accordingly, thereby allowing them to act spontaneously and
freely in their everyday lives.

Social Prestige and Control

The use of mobile devices and/or apps, particularly for testing,
gave technologically savvy (type 1) patients a sense of agency.
Thiswas accompanied by anincreasein socia prestige, asthey
became experts not only with respect to their own disease but
also with respect to new technologies (Fiona, aged 29 years;
Gerd, aged 32 years;, Olga, aged 52 vyears). First,
meta-communi cation about diabetes and diabetes management
comes into play as other patients recommended these
technologically savvy individuals with diabetes to test
technology or asked them about testing results. For example,
Gerd, aged 32 years, a software programmer, was proud of his
self-programming of appsto solve existing problemsand fulfill
other diabetic patients’ needs. Second, besides enhanced agency
and the claim of being a pioneer, social prestige was enriched
from a device perspective. For example, in the words of Ben,
aged 64 years:

Thereisakind of luxury [ owning the newest devices].

In this way, Ben points to the issue of social status vis-a-vis
appropriation.

Discussion

Principal Findings

Our objective was to provide a more comprehensive view of
mHealth use for diabetes self-management beyond the simple
guestion of adoption versus rejection. Study 1, conducted in
Singapore, specifically aimed to identify evaluations of
diabetes-app use and appropriation for self-management. Most
importantly, study 1 revealed that diabetes patients do not
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merely use specific diabetes apps for their daily diabetes
self-management but rather make use of their whole
mobile-media ecosystem, such as other health apps, chat apps,
or Web-based databases. Building on these findings, we
broadened our perspective in study 2, conducted in Germany,
more generally examining not only diabetes-app use but also
mobile-media use in diabetes self-management, including
information search and retrieval, and monitoring linked to
diabetes self-management.

The semistructured interviews revealed several functional,
normative, and restriction evaluations that play arole in both
studies, whereas symbolic evaluations only appeared in study
2. In particular, the following functional, symbolic, normative,
and restriction evaluations were identified (RQ1):

1. Functional evaluations mainly refer to the use of diabetes
apps for diabetes monitoring, such as log-book apps used
for recording and sharing resultswith health care providers
and the use of diabetes apps for nutrition information.
However, patients al so mentioned using alternative mobile
apps and channelsfor their daily diabetes self-management,
namely apps for genera health information (eg, fitness
apps, WebMD), aswell as apps to communicate with other
patients (eg, WhatsApp).

2. Symbolic evaluations were not observed among
Singaporean patients but appeared to play a role in the
German study. The use of mobile devices and apps gave
patients a feeling of agency and a boost in social prestige
through owning a new device or through ingtilling a sense
of being technological pioneers. However, Singaporean
diabetes patients did not mention any of these aspects,
which might be explained by sociocultural differences
between the 2 countries: German society is conceived as
moreindividualistic than collectivistic Asian societies[ 74].
Thus, using mHealth for diabetes self-management as a
vehicle to demonstrate technical knowledge and social
statusmight only play arolein moreindividualistic cultures.

3. Interms of normative evaluations, we found that patients
relationship with their doctors plays a major role. This
observation is linked to a second cultural differencein our
2 studies. Singaporean patients who were highly dependent
on their doctors recommendations were hesitant to use
diabetes apps, astheir doctorsdid not actively advise using
them, asthey seemed reluctant to recommend apps that the
Singaporean government had not sanctioned. In the context
of sociocultural barriers proposed by the information
communication technol ogiesfor health care model [60,61],
the collectivist nature of the Singapore society is premised
on Confucian principles [74] that might play a role here.
As extant studies show, further reasons for doctors
reluctance, including in Germany, could be a lack of
perceived usefulness, technical concerns, and familiarity
and privacy issues [75,76].

4. Findly, diabetes patients indicated several restriction
evaluations, namely financial, temporal, cognitive, and
technological barriers to diabetes-app use. Regarding
technological barriers, diabetes patients complained about
their smartphones small screen sizes, dependence on
battery life, and apps incompatibility with older
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smartphones, other devices such asinsulin pumps, and other
patients' needs.

As proposed by the MPA model in the context of maobile phone
appropriation, meta-communication also playsarolein diabetes
self-management with diabetes apps (RQ2). Interestingly,
diabetes patients discuss topics around diabetes management
mainly with other diabetes patients, in online diabetes support
groups or via WhatsApp. In contrast, physicians only play a
minor role, as they are reluctant to recommend or mention
diabetes apps.

Regarding RQ3, study 2 revealed 3 overarching appropriation
patterns emphasizing that the use and everyday-life integration
of mHealth in diabetes self-management are not restricted to
simple diabetes-app use:

1. Themediated communication pattern embracesinformation
gathering about diabetes, including therapies and
medication, using traditiona forms of eHeath via
computers and mobile devices, as well as connectedness
and exchanges with peers and other diabetes patients
face-to-face via chat functions or online support groups.
Restrictions in this pattern mainly refer to mobile phones
small screen sizesand alack of trustworthy information on
the Web.

2. The diabetes self-management pattern includes
self-treatment and  monitoring, as well as
lifestyle-management. This pattern mirrorswhat istypically
described as the use of mHealth for diabetes
self-management, namely the use of smartphones to
measure and track blood glucose levels and the use of
self-management apps. In this context, the interviews
reveadled important restrictions, such as a feeling of
dependence on smartphones (eg, battery life), compatibility
issuestied to different devices and app versions, screen size
(especially for patients with eye diseases), and costs. In
addition, support on adequate nutrition and physical activity
appeared to be a further dimension. However, in this
context, use patterns are very diverse, and several patients
stopped using such apps after awhile, possibly because of
discrepancies between patients needs and apps
functionalities, as patients would prefer a one-size-fits-all
app that fulfills all their needs.

3. The social prestige and control pattern refers to the
symbolic aspect of mHealth use for diabetes. It mostly
develops with experienced app use as it gives patients a
feeling of empowerment regarding both their own disease
situations and the use of new technologies. With more
expensive devices, social prestige also comesinto play. In
this pattern, meta-communication plays a specific role, as
experienced patients can serve as opinion leadersto support
other less-experienced patients.

Thus, studies 1 and 2 complement each other in 3 aspects:

1. We expanded our research focus by focusing not only on
specific diabetes apps (study 1) but aso on the use of
smartphones within the whole mobile-media ecosystem
(study 2). In this paper, we see that mHealth and eHealth
apps go hand in hand with mHealth, expanding traditional
forms of eHealth, such as using the internet for
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information-gathering and (social) exchange. WhatsApp,
asamobile-specific communication app, plays an important
role, as it helps connect patients with each other and acts
as both an information source and a communication tool
for fellow patients, friends, family, and, to a lesser extent,
doctors. However, as adready demonstrated in study 1,
doctor-patient communication about diabetes apps, aswell
as meta-communication in general, is limited. Therefore,
we reiterate earlier calls [18] for greater integration of
technological innovation within the overall health care
system rather than perceive them as stand-alone entities.

2. This expansion in our focus highlighted that differences
between type 1 and type 2 patients were not limited to
diabetes-app use but included the entire appropriation
process of mobile technologies for diabetes
self-management. It appearsthat type 1 patients, potentially
because of their greater need to manage diabetes, were more
technologically savvy. In addition, acquiring digital skills
to use such technology became an important aspect for
gaining control over their lives, as well as respect from
fellow patients, friends, and colleagues. In this context, it
should be noted that to gain a broad picture of mHealth
appropriation in the diabetes context, we included both type
1 and type 2 diabetes patientsin our studies, with theresults
indicating both commonalities and differences between
these 2 patient groups. Among type 1 diabetic patients,
mHealth use was more generally common; they also used
food databases more often, probably because of these
patients having a greater need to monitor food ingredients.
This pattern evolved both in studies 1 and 2, indicating that
self-treatment and self-testing (eg, blood glucose levels)
were more relevant to type 1 patients, giving them more
control and autonomy, whereas lifestyle management was
relevant to both types. Apart from that, use and
appropriation patternswith various mobile devices and apps
wererather similar in both patient groups. Asthis study did
not focus on detecting differences between type 1 and type
2 diabetes patients, future studies should examine the
potential differences further.

3. Welooked at diabetes self-management in 2 different health
systems, that is, Singapore and Germany. Although we did
not primarily intend to compare mHealth use in different
health systems or countries, looking at 2 distinct contexts
allowed us to look for similarities and differences:
functional, normative, and restriction evaluations were very
similar between Singapore and Germany, although
sociocultural differences emerged. Regarding restriction
evaluations, we noted monetary and technological
restrictions as recurring patternsin both studies. Regardless
of the health system, monetary costs played a crucial role,
which were particularly relevant for type 1 patients.
Furthermore, patients needed devicesto be compatiblewith
each other. In addition, we found, in both cases, that even
older patients with diabetes were interested, at least
partialy, in new technology and successfully employed
strategies to integrate mHealth devices and smartphone
apps into their diabetes self-management.
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Limitations

Further research also is needed to address a few limitations.
First, we conducted the 2 studiesin 2 different countries despite
the fact that we did not intend to compare appropriation
processes. On the contrary, it was our objective to extend
research that we conducted in Singapore both to a broader
perspective on mHealth appropriation and to another country
to assess recurring patternsin 2 different cases. The 2 countries
are comparable regarding the relevance of diabetes,
industrialization, smartphone penetration, and the presence of
awell-developed health system. However, cultural differences
must be acknowledged. Thismight explain why we did not find
symbolic evaluationsin Singapore, whereasin Germany, social
prestige evolved as arelevant aspect of mHealth appropriation.
It also should be noted that even if both countries rank among
thetop nations regarding technological development, it remains
unclear how widely attitudes toward technology differ in
Singapore versus Germany. Our resultsdid not reveal any major
differences regarding smartphone use for diabetes
self-management; neverthel ess, future research should consider
thisaspect in more detail. In addition, we did not systematically
control for theinfluence of socioeconomic statusand thus cannot
make any statements on this. Finally, because of rather small
samplesizes, qualitative research generally lacks generalizability
in the results. However, a qualitative approach was a necessary
step to gain deeper insightsinto diabetes patients’ appropriation
patterns and everyday lives and to identify evaluations relevant
to them [77]. In the next stage of research, our findings can be
used to develop standardized questionnaires to gain insights
into the distribution of appropriation patterns among a broader
population.

Conclusions

The study of mHealth apps for diabetes management isin a
nascent stage with not only promising results but also many
open questions[12-19]. Inthisproject, studies 1 and 2 revealed
that appropriation of mHealth for diabetes self-management is
not limited to using specific diabetes apps but rather includes
patients' entire mobile-media ecosystem. Even if diabetes apps
play arole, especialy for self-treatment and self-testing, diabetes
patients use many more digital resources when dealing with
their conditions, such as lifestyle apps, messenger apps,
traditional health-information websites, or forums accessed
from acomputer or mobile device. Thus, mHealth isimportant
for diabetes self-management but in multiple ways that go far
beyond diabetes-app use. In addition, our findings indicate that
mHealth cannot substitute for interpersonal communication, for
example, with other patients, peers, or health care providers,
but it complements and supportsinterpersonal communication,
especialy via messenger apps. However, doctor-patient
communication only plays aminor role in this context and can
even be a barrier to mHealth use, as doctors are reluctant to
recommend using mobile apps. Further reasons for diabetes
patients to be reluctant to use mHealth for diabetes
(continuously) include financial, technical, cognitive, and
temporal issues. Apart from individual constraints (eg, eye
problems, technical skills, and use of outdated devices), it
appearsthat patients still cannot find what they are looking for.
Patients want a not-yet-existent app that combines everyday-life
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requirements while computing correct insulin doses, thereby
allowing for more freedom and spontaneity. Thus, considering
these recurring evaluations, the appropriation of mHealth for
diabetes self-management could be enhanced if doctors were
less reluctant to recommend self-management apps, if
connectivity between devices and apps, including multipurpose
apps, was improved, if apps adapted to users physical
restrictions (eg, font size), and if people aready using mobile
media for diabetes self-management were integrated into new
apps development process and used as consultable opinion
leadersto facilitate appropriation for others.

However, even if some overarching issues evolve, not every
app solution can accommodate each and every patient. Thisis

Rossmann et al

reflected in the 3 overarching dimensions of mHealth
appropriation for diabetes sel f-management that we uncovered:
(1) mediated communication  (information-gathering,
connectedness, exchange), (2) diabetes self-management in a
narrow sense (self-treatment and monitoring,
lifestyle-management), and (3) socia prestige and control
(symbolic aspects of mHealth usefor diabetes). Diabetes patients
differ highly in respect to these dimensions, that is, how they
use mHealth for diabetes self-management, for what purposes
they use it, and how they evaluate use. Integrating this
knowledgeinto future mHealth apps’ designs and effect studies
might shed morelight on mHealth’s great potential for diabetes
self-management.
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Abstract

Background: Continuous glucose monitoring (CGM) uses subcutaneous sensors and records the average interstitial sensor
current every 5 min in the recorder; data are subsequently exported to a computer 4 to 7 days later when calibration with
self-measured blood glucose is made retrospectively. How middle-aged and older patients perceive the added technology
intervention is not clear.

Objective: The study aimed to understand the factors associated with the adoption of new technology in diabetes care, to
understand the feelings and behaviors while using it, and to determine the changes in attitudes and behavior after completing the
use of the new technology at the 3-month follow-up.

Methods: Middle-aged and older type 2 diabetes patients who had received professional continuous glucose monitoring (iPro
2 [Medtronic]) were invited for semistructured in-depth interviews on the day of the CGM sensor removal and at 3 months after
CGM-based counseling. A phenomenography approach was used to analyze the interview data.

Results: A total of 20 type 2 diabetes patients (aged 53 to 72 years, 13 males and 7 females, 4 to 40 years duration of diabetes,
mean glycated hemoglobin 8.54% [SD 0.71%)]) completed 2 sections of semistructured in-depth interviews. Physician guidance
and participant motivation toward problem solving were found to be factors associated with adoption of the device. Participants
indicated that technology can be a reminder, a supervisor, and a visualizer of blood glucose, all of which are helpful for disease
management. However, CGM is somewhat inconvenient, and some participants also reported that the provision of this new
technology might be a hint of disease progression. There was a higher percentage of women compared with men who reported
that CGM can be areminder or a supervisor to help them with diet control.

Conclusions: Physician guidance and participants' degree of motivation are keys to adopting new technology in the case of
middle-aged and older adults. Although the CGM sensor may cause inconvenience to patients on their limited body movement
when wearing the device, it ishelpful for diet control and isan effective behavioral modification tool that offers support, especially
in the case of women.

(JMIR Diabetes 2019;4(1):€10992) doi:10.2196/10992
KEYWORDS
diabetes mellitus, type 2; blood glucose; middle aged; aged; biomedical technology; Taiwan; qualitative research
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Introduction

Background

Type 2 diabetes is a highly prevalent disease that increases in
frequency with age. In Taiwan, diabetes ranks fifth [1] among
the top 10 leading causes of death, and the prevalence of
diagnosed type 2 diabetes is over 20% of the population over
the age of 60 years [2]. In the future, the proportion of type 2
diabeteswill continueto rise asthe elderly population increases.
In Taiwan, care and management practices for type 2 diabetes
are basically consistent with the standards set by the American
Diabetes Association, which emphasizes the importance of
blood glucose management and blood glucose monitoring [3].
Maintaining normal blood glucose levels can prevent damage
to the retina, kidneys, and other organs [4]. It has also been
suggested in the past that a 1% reduction in glycated hemoglobin
(HbA ;) can reduce other complications by 14% to 37% [5].

Control of blood glucoseis assisted through self-monitoring of
blood glucose levels. Generally, blood glucose measurement
with a glucose meter allows patients to determine their current
blood glucose levels. However, even 7-point self-measured
blood glucose (SMBG) levels fail to accurately display the
whole picture of blood glucose fluctuations that occur in a
diabetic patient during the day. Professional continuous glucose
monitoring (CGM) uses subcutaneous sensors and records the
average interstitial sensor current every 5 min in the recorder;
the data are subsequently exported to a computer 4 to 7 days
later when calibration with SMBG is made retrospectively. The
recorded results can display continuous fluctuations in blood
glucose levels during the days when the patient carries the
sensor. The patient must also record the blood glucose level 4
times a day for calibration of the blood glucose level. At the
same time, the patient is requested to maintain a persona diet
diary and record leisure activities so that the diabetologist can
identify the reason for unexpected blood glucose fluctuation,
which may result in suggestion of diet adjustment or antidiabetic
drug adjustment. So far, professional CGM has been clinically
used for patients with diabetes. Despite lack of strong evidence
favoring professional CGM over SMBG inimproving glycemic
control, it is assumed that professiona CGM is a tool for
communication between physicians and patients to modify the
treatment strategy [6].

In previous studies, real-time continuous glucose monitoring
(RT-CGM) has been compared with SMBG and internet blood
glucose monitoring (IBGM). There has been no significant
difference between RT-CGM and IBGM intermsof their effects
on HbA ., and both have been shown to be better than SMBG
alone [7,8]. However, although RT-CGM may provide better
monitoring, subjects noted that wearing the CGM sensor ismore
likely to make them uncomfortable because it may cause
conditions, including skin irritation and sleep disruptions, owing
to the system alarm and thus may even cause subjectsto become
dissatisfied or prematurely end or refuse the use of RT-CGM
[8]. In addition, previous studies on patientswith type 1 diabetes
have also suggested that other social factors may also be
associated with the experience of using this monitoring system.
First, the inconvenience of the monitoring system isa problem
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that must be solved. Patients who like the system find this
problem to be tolerable. However, patients who do not like the
system are heavily affected psychologically by its use and tend
to have a poor user experience. Second, regarding the use of
information, patientswho are positive about the system suggest
that this system may help increase their understanding and
self-management of their glycemic status. However, patients
who do not like the system think that too much information may
not be relevant. Finally, care and encouragement from family
and friends in the form of social support have a positive effect
on the use of the CGM system aswell as participant acceptance
of the system. RT-CGM can also reduce the family’s anxiety
about the disease, such as concern about hypoglycemia, and
thus can improve the quality of life of patients[9]. In addition,
when patients are more concerned about the control of blood
glucose levels, they are not only willing to spend more time
trying out this new technology but are also more willing to
tolerate some of the discomfort caused by the system, such as
skin allergy and irritations and alarm sounds [10].

Objectives

Despite current research on the CGM system, most studies are
conducted among patients with type 1 diabetes [9-12] using
RT-CGM but not professional CGM [7-9,11]. In addition,
current research on the CGM sensor has mostly focused on
European countries and the United States [7-12]. At present,
application of professiona CGM among patients with type 2
diabetes in Taiwan is limited in the research field owing to its
high cost that is not covered by the National Health Insurance
(NHI) [13-15]. As atoal to aid in the management of type 1
diabetes [16], patients with type 1 diabetes can use the insulin
pump along with RT-CGM to monitor their blood glucoselevels,
to reduce hypoglycemia, and to reduce insulin dosage [17] or
to monitor preterm infants delivered by women affected by
diabetes [18]. From the literature review, the perception of
professionad CGM among middle-aged and el derly patientswith
type 2 diabetes in non-Western countries is till lacking.
Middle-aged and el derly people are very different from children
or young adults in many aspects. They have different daily
activities, socia networks, and family support systems.
Therefore, an exploration of the short-term and long-term
acceptability of new technologies and whether they will bring
about positive changes in behavior is urgently needed.
Professional CGM (iPro 2) is the only available CGM device
in Taiwan. We performed in-depth interviews to explore the
acceptability and experience of professiona CGM among
middle-aged and ol der individuals and to explore the impact of
professional CGM-based counseling on their health literacy and
lifestyle.

Methods

Participant Selection

We recruited middle-aged and elderly patients with type 2
diabetes at an endocrinol ogy outpatient department in amedical
center in southern Taiwan. The inclusion criteria were as
follows: patients with type 2 diabetes who were 45 years or
ol der with inadequate controlled blood glucose (at least 2 of the
last 3 HbA ;. readings at 7% or more) and patients who were
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suggested professional CGM asan interventiond tool toimprove
their glycemic control by their primary care physician.
Participants were excluded if they reported being diagnosed
with generalized inflammation; advanced malignancy; end-stage
renal disease on regular dialysis; status post renal
transplantation; end-stage liver, heart, or pulmonary disease; or
had any acute or chronic inflammatory disease as determined
by a leukocyte count over 10,000/mm?® or clinical signs of
infection. Patients  diagnosed  with  thalassemia,
glucose-6-phosphate dehydrogenase deficiency, or any other
hemoglobinopathies that could influence the accuracy of the
HDbA ;. measurement were also excluded. In addition, patients
who had HbA . levels above 12% at a recent outpatient visit
were excluded owing to limitations of the CGM device to
calibrate blood glucose above 400 mg/dL. Finally, participants
who could not follow orders because of cognitive impairment
or who were bedridden were also excluded. All participants
provided written informed consent before the trial, and they
also received compensation for their time. As for sample
representation, the participantsin our study were not limited to
certain gender, occupation, educational level, duration of
diabetes, or age. We tried to collect more information from
participants in variable backgrounds. Besides, data collection
continued until it was believed that data saturation had been
achieved. The point of saturation was determined when new
added datafrom participants no longer changed the researchers
understanding about the topic.

Continuous Glucose Monitoring Procedure

Participants wore professional CGM (iPro 2) for 5 days and
measured their blood glucose at least 3 times a day for
calibration of interstitial glucose readings. Participants were
also requested to complete adiet diary with aphoto record every
day. After 5 days of wear, the sensor was removed. A
semistructured in-depth interview for opinions about CGM and
feelings during CGM was conducted on the day of the CGM
sensor removal. The primary care physicians used CGM as a
counseling tool to motivate patients to adjust their diet and
exercise habit and to also make decisions on drug adjustment,
if necessary, at the prescheduled outpatient visit. The second
interview collected opinions about satisfaction of CGM and its
influence on family members at the 3-month follow-up.

Data Collection

A total of 2 semistructured in-depth interviews were conducted
to collect information about the participants feelings and
experiencesrelated to CGM device usage. For thefirst interview,
opinions about CGM and feelings when wearing the CGM
device were explored on the day of the CGM sensor removal.
For the second interview conducted at the 3-month follow-up
when they visited the outpatient clinic, we focused on participant
satisfaction with the device. All interviews were conducted by
2 trained researchers. We asked broad, open-ended questions
about their opinions on the CGM device and adjusted the
guestions and asked for more details according to the flow of
the conversation. Both the interviews were conducted for 15 to
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20 min in a private room where participants received health
education. We conducted the interviews at a familiar place to
avoid effects due to unfamiliarity with the location of the
interviews. All interviewswere audio-recorded and transcribed
verbatim. We analyzed the verbatim answers reported by the
participants and categorized them into different concepts. The
participants names and identifiers were removed to protect
their confidentiality.

Data Analysis

According to Dahlgren and Fallsberg’s recommendations [19],
we listened to the interview content again to familiarize
ourselves with the content and then transcribed it verbatim. We
performed an analysis by labeling the content related to the
structured discussion guide and comparing the content between
different participants. Then, we categorized key words, phrases,
and texts to determine the themes. We divided the participants
answers into 3 topics: (1) participants’ adoption of the CGM
device, (2) behavior while wearing the CGM device, and (3)
can CGM be an effective behavioral modification tool? Finally,
we concluded the core concept of each category and coded
related quotesto explore the participants’ actua interaction with
this new diabetes technol ogy.

Ethical Considerations

This study was approved by the Institutional Review Board of
National Cheng Kung University Hospital on January 21, 2016
(IRB #B-ER-104-239).

Results

Overview

A total of 20 participants (13 males and 17 females) were
recruited inthisqualitative study. Figure 1 illustrates the details
of the enrollment flow. Initialy, al of the 20 participants signed
informed consent forms and participated in the first part of the
interview, which is about the opinions and feelings about CGM
during 5 days of professiona CGM exam. Among them, 17
participants completed the second part of the interview, which
is about the satisfaction of CGM and influence of CGM on
themselves and their family members.

As shown in Table 1, mean age of the 20 participants was 61
(SD 5) years, with the long-standing diabetes duration being 16

(SD 8) years, and body mass index 27.98 (SD 3.42) kg/m?.
Before CGM, the mean HbA ;. among these participants was
8.54% (SD 0.71%), and the mean fasting blood glucose level
was 177 (SD 48) mg/dl (Table 1).

There were 3 main areas that were explored in this study: (1)
why they agreed to adopt the CGM device in their diabetes
treatment, (2) their feelingsrelated to incorporating technol ogy
into regular disease management behavior, and (3) by obtaining
the attitude or behavioral changes before and after the CGM
intervention, wetried to determine whether CGM isan effective
behavior modification tool. Several themes for each question
wereidentified (Table 2).
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Figure 1. Enrollment flow diagram. CMG: continuous glucose monitoring;
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SMBG: self-measured blood glucose; 3m: 3 month; 6m: 6 month.
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Factors Related to Participants Adoption of the
Continuous Glucose Monitoring Device

For this question, we explored the participants adoption of the
device. We asked them about their motivation to participate in
the trial and asked what factors affected their decision. In
addition, we explored their initial perceptions of the device.
According to their answers to each question, we categorized
their responsesinto 2 themes as follows:

Theme 1: The Physician as an Authority Was Effective
and Determinant

With regard to the participants’ adoption of the CGM device,
professional authorities played an indispensable role. For the
participants, the doctor assumed the role of a professional
authority who was an information provider. Most of the
participants had never heard of the device until doctors told
them about it. The participants learned more about CGM from
doctors or health education providers. At the same time, it
increased participants’ motivation to receive thetrial:

| participated because the doctor told methat it would
be better to know what my blood glucose level was.
My glycated hemoglobin was 7 [%] or so, but my
[fasting] blood sugar level was 190 [ mg/dl]. He said
it was disproportionate, so | needed to wear this to
know my blood glucoselevel. [No. 08, age 65, femal €]

The doctor told me that it would help me understand
the changes in my blood sugar level and how it
functions... It could effectively monitor changesin my
blood sugar level because in the past, we only
measured blood sugar levelsin the morning or after
meals. So, to understand the real changesto my body
condition, it would be more effective this way. My
blood sugar levels were suddenly high and low, and
I did not know whether the cause of the problem was
something | ate or other bodily conditions. If | go
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through this, it should help me in some way. So, |
gladly agreed. [No. 05, age 61, male]

In addition, professional authorization was one of theimportant
motivationsthat led participantsto participatein thetrial. Owing
totheir trust in aprofessional authority, participantswerewilling
togiveit atry:

| thought the doctor’s advice would be helpful. So, |
said yes!...Owing to the physician’senthusiasm, | felt
that he was enthusiastic about hel ping me control my
blood sugar levels and improve my body condition,
and | did not want to lose the physician’s good will.
[No. 06, age 56, femal €]

However, professional authorities might have forced patients
to participate in thetrial. Of all the participants, 1 was afraid of
rejecting the doctor’s recommendation because he felt that if
he did not participate, the doctor would not provide him with
medical care anymore.

Under these circumstances, he decided to participatein thetrial:

Thereis not a specific reason. | amdoing it because
the physician suggested that | do this...\\e are not
doctors, and how can we know? We just do whatever
the doctor tellsusto do. [No. 17, age 55, male]

| dare not tell him | don’t want to! | cannot say it! |

am afraid that the doctor will refuse my appointments
in the future. [No. 03, age 62, male]

Theme 2: Mativation to Solve Problems as a Key to
Adoption

Besides professional authorization, most of the reasons for
participation in the trial included the participants' desire to
understand their physical condition better. The participants
looked forward to figuring out better treatment plans:
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All | can answer isthat | amdoing this[experiment]
for my own good! And | also want to know where the
problem lies! [No. 08, age 65, female]

Feelings of Incorporating Technology Into Regular
Disease Management Behavior

In this section, we explorethe participants’ perceptions of CGM.
We asked participants about their daily life while wearing the
device and therole that it played. Did participants change their
daily life, such as exercise and dietary habits, because of CGM?
How did it affect their daily life? According to the participants

answers to each question, we categorized them into 5 themes
asfollows:

Table 1. Sample demographics (n=20).
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Theme 1. Technology as a Reminder

In addition to participant perceptions, CGM also affected their
behavior. For instance, it could serve asareminder. Participants
had to measure blood glucose 4 times every day. When they
saw the blood glucose results, it reminded them about things
such as changing their food intake, and the results also reminded
them what they had eaten earlier in the day:

Well, if my blood sugar level is high, | will try to
recall what | have eaten to make my blood sugar level
so high, and then | would control my diet. For
example, | would buy a baked scallion pancake that
| really wanted to eat, but | would not eat it all at
once. | would only take one hite or two, and | would
wait for 1 or 2 hours to have another hite. It is like
payment ininstallments. Ha! [No. 09, age 64, femal €]

Population demographic characteristic Statistics Range
Age (years), mean (SD) 61 (5) 53-72
Duration of diabetes (years), mean (SD) 16 (8) 4-40
Gender, n (%)

Male 13 (65) _a

Female 7(35) —
Education, n (%)

Elementary graduate 5(25) —

High school graduate 10 (50) —

College education or greater 5(25) —
Body massindex (kg/m?), mean (SD) 27.98 (3.42) 22.40-34.37
Glycated hemoglobin (%), mean (SD) 8.54 (0.71) 7.3-10.0
Fasting blood glucose (mg/dl), mean (SD) 177 (48) —
Blood pressure (mm-Hg), mean (SD)

Systolic pressure 138 (19) 110-203

Diastolic pressure 84 (12) 60-115
Physical activity, n (%)

No 4 (20) —

1-2 times every week 5(25) —

3-4 times every week 4 (20) —

>5 times every week 7(35) —
Smoking, n (%)

Yes 2(10) —

No 18 (90) —
Drinking, n (%)

No 17 (85) —

Occasionally 2(10) —

Often 1(5 —

3ot applicable.
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Table 2. Themes and answers to questions.
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Themes

Participants’ adoption of CGM?

Perception of CGM

Can CGM be an effective behavior modifi-
cation tool ?

Theme 1

Theme 2

Theme 3

Theme 4

Theme5

Physician’sadvice was an effective determi-
nant: “ The doctor told methat it could help
me understand the changes in my blood
sugar level, and it functions in that way...
It could effectively monitor changesin my
blood sugar level; | asked many people, and
they did not know much about this. We are
not doctors, so how can we know this? We
do whatever the doctor tells usto do”

Individual problem-solving motivation isa
key to adoption: “All | can answer isthat |
do thisfor my own good! And | also want
to know where the problem lies!”

Technology as areminder: “Well, if my
blood sugar level ishigh, | will try to recall
what | have eaten to make my blood sugar
level so high, and then | will control my di-
et”

Technology as a supervisor: “Of course, |
would be more cautious about my diet be-
cause | am wearing it.”; “Onething that |
should pay attention to is that the deviceis
still recording, so | have to be more careful
about what |'ve eaten.”

Technology as a useful tool to visualize the
blood sugar results: “Although | havein-
sulin injections, | have no idea about my
blood sugar levels. Thistime, after wearing
the device, | know my own blood sugar
levels’

Technology as an obstruction: “Because |
had an operation on my waist before, | could
easily get abackache. | used to have a hot
bubble bath in the morning, but I cannot
because | am wearing the device. Itis
causing someinconvenience, as my activity
has become less smooth in the morning.”;
“1 feel itisvery inconvenient! When | want
to move things, | cannot use force. And |
do not know how to use force because | am
afraid | will break things.”

Technology asahint of disease progression:
“| just feel that medication is enough. Why
do | need to go through this?’

Visualization of blood glucose level helps
with behaviora changes: “| have to adjust
my diet. After anap in the afternoon, | will
have some chiaseeds, and | do not eat white
riceintheevening. | eat lessin general, and
the reduction in the amount of food intake
really hasagreat association with my blood
sugar levels; | used to measure it in the
morning and evening, but now | measure it
only once aday. | wasworried that the
blood sugar wastoo high, but now the blood
sugar has stabilized, and | do not measure
S0 many times. Otherwise, my hand will
hurt from measuring my blood sugar level”

Motivation at enrollment is a determinant:
“Itis OK aslong as there isimprovement
to the control of my blood sugar levels! |
would liketo try it aslong asit can help
control my blood sugar levels”; “No! Very
few people have done this, and | asked
many people and they did not know much
about this. We are not doctors, so how can
we know this? We do whatever the doctor
tells usto do because it is too much of a
bother to fill in the records”

8CGM: continuous glucose monitoring.
BNot applicable.

Theme 2: Technology as a Supervisor

Besides serving as a reminder, it also played the role of a
supervisor. Some participants noted that they felt supervised
when they used the CGM. They realized that they had to follow
the principles of adiabetes diet because the CGM could record
everything they had done. Therefore, they ate less or did not
have snacks during the trial. They followed the diabetes diet

when wearing the CGM device:

Onething that | paid attention to was that the device

what | had eaten, and | think it's good because when
| did not wear it [CGM], | did not know what | ate

56, female]

It [diet] is normal,

and what was happening to my body, and then when
| woreit, it helped me record my blood sugar levels,
and | knew | would like to eat less of something. |
tried my best to eat more and eat better. [No. 06, age

and | may be more restrained. |

will control myself morewhen it comesto eating fruits

was still recording, so | had to be more careful about
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Theme 3: Technology as a Useful Tool to Visualize the
Blood Sugar Results

The CGM device provided a visualized outcome of the
participants’ blood glucose levels. Most participants mentioned
that they realized the rel ationshi p between their food intake and
changes in their blood glucose levels. Some participants said
that they had received health education, so they now realized
what they should eat. However, the relationship between food
intake and the changes in blood sugar was not clear until they
participated in the trial:

This time, after wearing the device, | know my own
blood sugar levels...In the past, | only measured my
blood sugar levelsonce a week in the morning before
breakfast. But thistime, | know that blood sugar levels
differ in the morning before a meal and before the
time to go to bed..I did not know about this
before...Because this device measuresthe blood sugar
level every day in the morning and at night, | know
that itisnormal for my blood sugar level to be higher
at 140 or 150 [mg/dl] in the morning. Otherwise, |
used to wonder why it [blood glucose level] was so
high despite my efforts to control my blood sugar
level. [No. 12, age 67, femal€]

Theme 4: Technology as an Obstruction

Though it acted as a reminder, a supervisor, and a visualizer,
the CGM device also created some problems for some
participants. To complete the trial, participants had to record
everything that they ate; some participants could not complete
it by themselves. They had to ask their family membersfor help:

Usually it is okay, but sometimes it is necessary for
me to write the records. | don’'t have a high level of
education, so sometimes, | have to ask my husband
to help mewritetherecords, soit’stroublesome. [No.
08, age 65, female]

Inaddition, 1 participant noted that he could only take ashower
instead of taking a bath when wearing the CGM device. Owing
to this, he could not relieve his back pain:

Because | had an operation on my waist before, | can
easily get a backache. | used to have a hot bubble
bath in the morning, but | cannot because | am
wearing the device. It is inconvenient now that my
activities have become less smooth in the morning.
[No. 05, age 61, male]

Moreover, the CGM device could also be an obstruction for
participants. When they wore the device, their body movements
were affected:

| feel it is very inconvenient! When | want to move
things, | cannot use force, and | do not know how to
use force because | amafraid of breaking things. [No.
13, age 62, male]

Theme 5: Technology as a Hint of Disease Progression

For the participants, the CGM device was not only a medical
intervention to improve health management but it was also a
hint of disease progression. This medical intervention revealed
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when the participants’ physical condition became so worse that
the CGM device had to be used:

I amin a bad mood becausel just feel that medication
is enough. Why do | need to go through this? [No.
03, age 62, ma€]

Can Continuous Glucose M onitoring Be an Effective
Behavioral M odification Tool ?

To answer this question, we explored the participants' behavioral
changes before and after wearing the CGM device. We asked
them whether their perceptions of CGM changed or if their
disease management became different. We categorized the
participants’ answers into 2 themes as discussed below:

Theme 1: Visualization of Blood Glucose Level Supports
Behavioral Change

Technology brought confidence and self-efficacy that helped
the participants to measure their blood glucose levels more
effectively. The participants had typically only measured their
blood sugar in the morning in the past. However, some
participants mentioned that they would like to measure it at
different times in a day to observe the changes in their blood
sugar levels over time:

| used to take a measurement in the morning, so | did
not know that the blood glucose levels could be
different at different time points...After wearing this,
| want to measure my blood sugar levels before
breakfast, lunch, and dinner. [No. 12, age 67, femal €]

However, the opinions may have been very different because
when the participants realized that glycemic control was stable
through this technologic intervention and they had more
self-confidence in glycemic control, they decreased the
frequency of measuring their blood glucose:

| used to take a measurement in the morning and
evening, but now | measure it only once a day. | was
worried that the blood sugar was too high, but now
the blood sugar has stabilized, and | do not measure
it so many times. Otherwise, my hand will hurt from
measuring the blood sugar level. [No. 21, age 57,
female]

It also helped visualize the blood glucose levels so that
participants knew how to modify their dietary behavior.
Participants changed the kinds of food that they ate or reduced
the amount of food that they ate. In addition, they paid attention
to their diet:

| have to adjust my diet. After a nap in the afternoon,
I will have some chia seeds, and | do not eat white
riceintheevening. | eat lessin general. Thereduction
in the amount of food intake really has a great
association with the blood sugar levels...Now, | also
need to reduce my juiceintake! [No. 18, age 69, mal€]

| will start to change my life habits slomy! Because
| have atable...My doctor just gaveit to metoo. From
this, | can see when my blood sugar isrelatively high
or low and what | can or cannot eat. | will adjust my
diet based onit. [No. 12, age 67, femal €]
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Theme 2: Motivation at Enrollment | sa Determinant

Participants' behavior while wearing the CGM device was
related to their motivation to participate in the trial. One of the
motivations was that they wanted to understand their physical
condition and know how to improve glycemic control. The other
wasthat they trust their doctors or they are embarrassed to reject
adoctor’s suggestion.

The more desire that the participants had, the more actively they
participated in the trial. Some participants mentioned that they
were willing to do anything that is good for their health, and
the CGM device was no exception:

| would liketo try it aslong asit can help control my
blood sugar levels...I will pay attention to my diet. |
would like to try if it helps control my blood sugar
levelswhen | make adjustmentsto my diet. Fromthis
test, | really find that there is quite an influence...It
[adjustment of diet] hasimproved control of my blood
sugar levels a lot. Look at my blood sugar levels. |
have never had a level less than 100 [mg/dl]. [No.
01, age 61, male]

In addition to following the original trial procedure, participants
may do something different from their normal food intake to
achieve more changes in their blood sugar. This trial was like
another experiment. In addition to their regular routines,
participants may do something different to find a better way to
control their blood sugar:

| mainly want to know how my blood sugar level can
rise so much...l should go through a test to see what
| should not eat...I even heard that there was a kind
of herb that is good for the treatment of diabetes. |
am planting thiskind of herb. | thought, why not give
it atry? Yesterday, | ate some pieces of the herb. This
morning, | also ate some pieces, and my blood sugar
level isindeed reduced. [No. 18, age 69, mal€]

The participants' opinions on the CGM device were also
associated with their motivation to participate in the trial. The
participantswho actively wanted to beinvolved inthetrial were
more cooperative during the trial. Despite many trivial details,
they were willing to complete the trial. On the contrary,
participants who passively participated in thetrial wereinclined
to complain about trivial details and be in a bad mood:

Quite honestly, | think | am also a co-operative
patient...but the control of my blood sugar levels is
not very satisfactory...So, | want to find out the
problem through thistest and avoid it in the future to
see if it can really improve the condition of my
body...It (measuring the blood glucose level several
times a day) is not so bothersome because | used to
measure my blood sugar level each day. Although
this device measures my blood sugar level at adightly
higher frequency, | do not need to pay attention to
the time for measurement of my blood sugar level, so
it does not affect methat much. [No. 05, age 61, mal€]

| amin a bad mood becausel just feel that medication
isenough. Why do | need to go through this...I do not
like the feeling of being controlled. My doctor told

http://diabetes.jmir.org/2019/1/e10992/
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me that if | wanted to control my blood sugar level
well, | had to go through blood glucose
monitoring...And | did not dare to refuse him...|
cannot go out for lunch because | need to monitor the
blood sugar level after eating...| amafraid that | will
lose my freedom! [No. 03, age 62, mal€]

Very few people have done this (CGM), and | asked
many people, and they did not know much about this.
We just do whatever the doctor tellsusto do...It [the
experimental procedure] is too much of a bother to
fill in the records. It's not easy to record what you
have eaten if it was just a snack. For example, do |
have to make a record even when | only have two or
three peanuts? | think it is hard to record everything!
Thisistoo troublesome! [No. 19, age 69, male]

Discussion

Principal Findings

This is the first study in a non-Western country exploring the
impact of aprofessional CGM system on middle-aged and older
patients with type 2 diabetes. Patients aged 45 years or older
who received CGM-based counseling were interviewed. Older
patients perceptions related to incorporating technology into
their diabetes care, attitude and behavioral changes related to
the technology, immediately and 3 months after CGM usage,
were explored. Gender differenceswere also found in this study.

Our findings suggest that the physician is the dominant and
most effective information provider, and most of the participants
gained access to this new technology via their physician. In
addition, patients’ trust in their physicians made them want to
try this new technology because they thought that their doctor
would choose the best management for them. In a past study,
therewas al so some mention of thisopinion. A qualitative study
exploring medication usein seniorsindicated that a doctor isa
trusted authority. On the basis of thistrust, peoplefelt confident
that their doctor was choosing medications best suited for them
[20]. The attitude of health providers is a dominant factor in
patient disease management as well [21]. In addition, health
care personnel play avital role in adoption of new technology.
Doctors may be information providers, and they also increase
access for patients to new technology.

However, physician attitude or insufficient training also can be
a barrier to new technology use. Some endocrinologists view
CGM as awaste of money or have little information about it.
These negative perceptions also affect adoption of CGM in
diabetes patients [22,23]. In our study, we explored another
adverse effect that results from professional advice. One of our
mal e participants reported that CGM could be a hint of disease
progression. Therefore, his perceptions of this device were
negative. We assess that this could be a negative effect derived
from professional opinions. The misconception of disease
progression may result from doctors’ unclear explanations or
information. Thus, these findings suggest apotential connection
between professional advice and middle-aged and older patients
adoption of new technology. When it comes to application of
new technology, professional authoritiesmay play an important
role.
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In chronicillness management, social support playsavital role.
Sufficient social support benefits di sease self-management [24].
In our study, the participants revealed that CGM could be a
reminder or supervisor that helped them to follow their original
diet plan. The device was like another person reminding them
and helping them have better diet control. In apast study, it was
also reported that insufficient social support or overbearing
support is also a source of patient distress [25]. In addition to
true interactions between people, technology is gradualy
influencing disease management. It can be a reminder to help
patients adhereto their plan [26]. For these reasons, we suggest
that technology may be an effective part of chronic illness
management.

In our study, we also found a gender difference in the attitude
toward technology asindicated in previousresearch [27]. There
was a higher percentage of women compared with men who
reported that CGM played arole as areminder or a supervisor
to help them with dietary control. Among all participants, 4 of
7 (57%) women had this perception, whereas only 4 of 13 (30%)
men had the same opinion. A previous CGM study for women
showed the same result. The majority of women reported they
were interested in changing their diabetes-related self-care
behavior [28]. Inapast study, it was reveal ed that social support
isalso gender-related. For men, coping with diabetesis strongly
affected by their living spouse, and men receive more support
from their spouse for dietary needs than women receive from
their spouse[24,29]. However, females actually exhibit agreater
psychological impact of diabetes than males [29]. In addition,
females may gain more benefits from social support than men
[30]. Under these circumstances, we suggest that women may
need more social support to have better self-management.
Therefore, we suggest that technology intervention may make
up for women’s lack of social support.
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Limitations

The limitations of this study includethefact that it wasasmall,
homogenous sample. All participants were from a city in
southern Taiwan. For this reason, access to health education or
disease information was almost the same for the entire sample.
In addition, the participants were only partially selected. Our
study had to be reviewed by the Institutional Review Board and
Ethics Committee. Therefore, the participantswere all informed
before they were recruited. These participants might have been
more motivated to use new technology. Thus, there might have
been a bias. Moreover, the interviews were conducted
individually by 2 people, and every interview did not take an
equal amount of time, which might have led to some bias.

Conclusions

In conclusion, this study identified perceptions and usage
experience of professional CGM in middle-aged and older
patientswith type 2 diabetes. The participants' problem-solving
motivation and the advice of professionals were determinants
of adoption of a new technology. Professional CGM helps
visualize glucose control generaly. We also found that
technology intervention could be an effective behaviora
modification tool and support system with the 3-month
follow-up interviews. In addition, there was a higher percentage
of women compared with men who reported that CGM played
aroleasareminder or asupervisor to positively help them with
dietary control. As type 2 diabetes is a highly behavioral
modification and support-needed disease, and the fact that social
support is gender-related, our findings that a technology
intervention can make up for lack of socia support, especially
for women, warrant future verification.
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