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Abstract

Background: Adoption of an active lifestyle plays an important role in the management of type 2 diabetes. Online interventions
targeting lifestyle changes in adults with type 2 diabetes have provided mixed results. Previous research highlights the importance
of creating theory-based interventions adapted to the population’s specific needs. The online intervention “MyPlan 2.0” targets
physical activity and sedentary behavior in adults with type 2 diabetes. This intervention is grounded in the self-regulation
framework and, by incorporating the feedback of users with type 2 diabetes, iteratively adapted to its target population.

Objective: The aim of this paper is to thoroughly describe “MyPlan 2.0 and the study protocol that will be used to test the
effectiveness of this intervention to alter patients’ levels of physical activity and sedentary behavior.

Methods: A two-arm superiority randomized controlled trial will be performed. Physical activity and sedentary behavior will
be measured using accelerometers and questionnaires. Furthermore, using questionnaires and diaries, patients’ stressors and
personal determinants for change will be explored in depth. To evaluate the primary outcomes of the intervention, multilevel
analyses will be conducted.

Results: The randomized controlled trial started in January 2018. As participants can start at different moments, we aim to finish
all testing by July 2019.

Conclusions: This study will increase our understanding about whether and how a theory-based online intervention can help
adults with type 2 diabetes increase their level of physical activity and decrease their sedentary time.
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(JMIR Res Protoc 2019;8(3):e12413) doi:10.2196/12413
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2035, it is estimated that one in ten adults will have diabetes
[1]. This exponential growth of diabetes is largely accounted
for by type 2 diabetes, which is responsible for 85%-95% of
the disease cases [1]. Adopting an active lifestyle (ie, being

Introduction

Diabetes is associated with various health problems including
kidney failure, retinopathy, and cardiovascular disease [1]. By
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physically active and limiting sedentary behavior) has shown
to play an important role in both the prevention and management
of type 2 diabetes [2,3]. Consequently, cost-effective approaches
that help adults with type 2 diabetes in increasing their physical
activity and reducing their sedentary behavior are needed.

Electronic health (eHealth) and mobile health (mHealth)
interventions have the potential to reach large populations in a
cost-effective way and are effective in promoting an active
lifestyle in the general population [4]. Nevertheless, research
about the effectiveness of online interventions targeting adults
with type 2 diabetes reveals mixed results [5-7]. Based on these
findings, several proposals have been formulated to better design
and implement eHealth and mHealth interventions for adults
with type 2 diabetes. First, interventions should be grounded in
and informed by theoretical models [5,7,8]. Research revealed
that online programs that are developed using theoretical models
result in larger effect sizes [9]. A useful perspective may well
be the self-regulation framework, which focuses on both
preintentional (such as increasing knowledge) and
postintentional (such as action and coping planning) processes
of behavior change [10]. This framework describes behavior
change as a goal-guidance process starting from personal
determinants for change until goal maintenance or, if necessary,
disengagement [11]. Second, online interventions should take
into account the perspective and needs of the users. This can be
accomplished by involving end users during the entire
developmental process of the online program [12,13]. Third,
developers should address the high levels of attrition that are
negatively affecting many online interventions [14]. Combining
a website with a reminder system, such as automated emails or
text messages, may be one of the ways to reinforce website use

[7].

There are many papers discussing the effects of online
interventions. Nevertheless, a clear and thorough description
of the interventions themselves is often missing. This impedes
research, as researchers often start from scratch when creating
an intervention. The publication of study protocols that clearly
describe the active ingredients and the “dose” of the
interventions are therefore needed [5]. This study describes the
protocol for a randomized controlled trial examining how a
self-regulation—based eHealth and mHealth intervention
(“MyPlan 2.0”) targeting sedentary behavior and physical
activity influences the behavior-change process of adults with
type 2 diabetes. The needs of adults with type 2 diabetes were
taken into account, as they were actively involved in the
development of the program [15,16]. “MyPlan 2.0” consists of
a website that motivates users to create, follow, and maintain
their own goals for physical activity or sedentary behavior in
combination with an optional mobile app offering daily support.
The aim of this paper is to describe “MyPlan 2.0” and provide
the study protocol that will be used to investigate the website’s
effectiveness and underlying mechanisms. The items addressed
in this protocol paper are based on the 2013 Standard Protocol
Items: Recommendations for Interventional Trials (SPIRIT)
statement [17]. Multimedia Appendix 1 presents the completed
SPIRIT checklist.
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Methods

Ethical Approval

This study was approved by the Committee of Medical Ethics
of the Ghent University Hospital (Belgian registration number:
B670201732566) and registered as a clinical trial
(Clinicaltrials.gov NCT03291171). Written informed consent
from each participant will be obtained. Precautions will be taken
to ensure participants’ privacy during data analysis.

Study Design

A two-arm superiority randomized controlled trial will be
performed. The study flow is depicted in Figure 1. Data will be
collected during three home visits. During the first home visit,
written informed consent will be obtained from the participants,
and the participants will be asked whether they would like to
increase their physical activity or decrease their sitting time.
Participants will then complete questionnaires on physical
activity, sedentary behavior, personal determinants for change
(eg, self-efficacy), and health-related outcomes. Furthermore,
participants’ weight and waist circumference will be assessed.
Finally, participants from both groups will wear an
accelerometer for a period of 10 days and fill out a morning and
evening diary on each of these days. The diaries will assess
participants’ daily goals and possible person-related barriers
(ie, fatigue, stress, depressed mood, pain, nausea, and feelings
of numbness or tingling in limbs).

After this period, LP will randomly allocate participants to the
waiting list control group or the intervention group in a 1:2
allocation ratio by using an automated randomizer [18]. This
will be done independent from patients’ choice to increase their
physical activity or decrease their sitting time. Participants
allocated to the intervention group who chose to increase their
physical activity will be directed to the website targeting
physical activity, whereas participants who chose to decrease
their sitting times will be directed to the website targeting
sedentary behavior. Participants owning a smartphone will be
asked to download the mobile app. The website part of the
intervention consists of five consecutive modules (a start module
and four follow-up modules) spread over a 5-week period. Each
week, participants from both groups will be phoned by a
researcher. During these phone calls, questions regarding
participants’ personal determinants for behavior change (eg,
self-efficacy) will be repeated. In doing so, we will achieve the
temporal separation needed to investigate causal pathways [19].
Furthermore, the phone calls will be used to check whether
patients had hypoglycemia or made changes to their medication.

One week after completing the program (for the intervention
group) or 6 weeks after finishing the baseline measures (for the
control group), a second home visit will be scheduled during
which the posttest will be carried out. In this phase, questions
regarding process evaluation will be added to the questionnaires
of the intervention group. Finally, 6 months after the baseline
test, the intervention group will be visited a third time by the
researchers to perform the follow-up test in order to examine
whether the potential effects of the intervention are sustainable.
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Figure 1. Study flow.
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Hypotheses

Our primary hypotheses for this study are as follows: (1) The
intervention group allocated to the module “Physical Activity”
will show an increase in total physical activity from pre- to
posttest compared to no change in the control group. This effect
will be sustained in the intervention group from the posttest to
the follow-up test. (2) The intervention group allocated to the
module “Sedentary Behaviour” will show a decrease in

http://www.researchprotocols.org/2019/3/e12413/
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sedentary behavior from pre- to posttest compared to no change
in the control group. This effect will be sustained in the
intervention group from the posttest to the follow-up test.

Our secondary hypotheses are as follows: (1) Positive changes
in physical activity or sedentary behavior will be mediated by
increases in the personal determinants self-efficacy, action
planning, and coping planning. (2) The intervention group will
have more positive health outcomes (ie, a lower weight; smaller
waist circumference; and lower levels of fatigue, anxiety, and
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depression) from pre to follow-up test. (3) The negative effect
of daily stressors (ie, fatigue, stress, depressed mood, pain,
nausea, and feelings of numbness or tingling in limbs) on
physical activity and sedentary behavior will be smaller in the
intervention group from pre- to posttest compared to no change
in the control group. This effect will be sustained in the
intervention group from posttest to follow-up test.

As moderation analyses for online interventions targeting adults
with type 2 diabetes are not usually performed [5], no
hypotheses regarding the moderation effects are made. The
following factors will be examined as potential moderators: age,
sex, education, and chosen behavior (ie, physical activity or
sedentary behavior).

Participants

The required sample size was calculated using the software
GPower 3.1.9.2 [20]. This program requires the following input:
effect size, alpha, power, number of groups, and number of
measurements. To our knowledge, there is no meta-analysis
documenting the effect sizes of online interventions targeting
physical activity or sedentary behavior in adults with type 2
diabetes. As people with type 2 diabetes tend to be overweight
and physically inactive, we decided to focus on these
characteristics for our effect-size estimation [21]. A
meta-analysis by Davies et al (2012) showed that eHealth
interventions targeting physical activity levels of overweight
or sedentary adults reached effect sizes of 0.37 [22]. Most of
the studies included in the meta-analysis used questionnaires
rather than accelerometers to measure participants’ level of
physical activity. Assuming an effect size of 0.37, alpha of .05,
beta of .90, two groups (intervention group and control group),
and three measurements (pretest, posttest, and follow-up test),
the a priori power analysis suggests a sample size of 96 (64
participants in the intervention group and 32 in the control

group).

Therefore, 96 participants with type 2 diabetes will be recruited
via the Ghent University Hospital, the Sint-Lucas General
Hospital (Ghent), the Maria Middelares General Hospital
(Ghent), and the Damiaan General Hospital (Ostend). To be
eligible for participation, participants should have type 2
diabetes, have been diagnosed for at least 1 month, be 18 years
or older, speak Dutch, be computer literate, have internet access,
and not have participated in previous studies on “MyPlan 2.0.”
Participants receiving concomitant care and interventions will
not be excluded. Potential participants with type 2 diabetes will
be recruited via the endocrinologists of the collaborating
hospitals. The endocrinologists will check whether visiting
patients meet the inclusion criteria, provide eligible patients
with a flyer, and ask these patients if the researchers are allowed
to contact them. If the patient agrees, the researchers will receive
the patient’s contact details. The recruitment procedures will
continue until the proposed number of participants is reached.
Except during the pretest, neither the participants nor the
researchers assessing the outcome variables will be blinded.

Description of the Intervention

“MyPlan 2.0” is an eHealth and mHealth intervention targeting
physical activity and sedentary behavior. The program is based
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on “MyPlan 1.0,” a self-regulation-based eHealth intervention
(ie, a website) originally designed to be used by general
practitioners in order to increase the levels of physical activity
and the intake of fruit and vegetables in the general population
[23]. Although “MyPlan 1.0” was shown to be effective, the
high levels of attrition indicated that there was room for
improvement [24-27]. Moreover, the general practitioners
indicated that the program should also be made available to
people with type 2 diabetes, as health self-regulation is of great
importance in this population [28]. For “MyPlan 2.0,” we
decided to focus on physical activity and sedentary behavior.
Two studies were performed to guide the adaptations to the
program. First, user and website characteristics related to
attrition were explored [29]. Second, think-aloud interviews
were performed with 20 adults with type 2 diabetes and 20
adults from the general population [15]. We instructed users to
verbalize their thoughts while using “MyPlan 1.0.” Based on
the findings of both studies, a new version—"“MyPlan 2.0
version T2D”—was developed. Using semistructured interviews
with 21 adults with type 2 diabetes who had completed “MyPlan
2.0,” this version was further adapted to users with type 2
diabetes [16].

“MyPlan 2.0” consists of a website and a mobile app. The
website, created using LifeGuide [30], is the basis of the
intervention and has five consecutive parts. The first time a user
logs into the website, (s)he can choose whether (s)he would like
to be more physically active or less sedentary. The further
structure of the website is independent of the chosen health
behavior. First, in order to provide tailored feedback and
personalized information (eg, the age and sex of the persons in
the success stories are tailored to the user’s age and sex), all
users answer questions assessing demographic information.
Subsequently, users have the option to take a quiz regarding the
benefits of the selected health behavior. Next, users fill in a
questionnaire to assess their current levels of physical activity
or sedentary behavior and receive feedback regarding the time
they spend being physically active or sitting. Thereafter, users
create a specific plan for increasing their physical activity (eg,
“On Monday morning I will walk 10 minutes in the
neighbourhood”) or decreasing their sedentary behavior (eg, I
will stand when talking on the phone”). Users will then state
possible barriers for the selected goal, search for solutions, and
decide how they will monitor their goal. Offered choices are a
calendar, a booklet, the mobile app, etc. Next, users will see an
overview of their goals, barriers, and solutions and how they
will monitor their behavior change: This is called the action
plan. Finally, users will be offered additional information about
how they can receive social support from their environment.

The intervention lasts for 5 weeks. Each week, the users receive
an email to go back to the website to evaluate and adapt their
goal based on the successes and failures of the past week. In
these follow-up sessions (four in total), users can actively reflect
on their behavioral change. Each follow-up session has the same
structure. First, users see the goal(s) they have set the week
before and are asked whether they reached their goal. Feedback
based on success or failure is given. Second, users choose to
keep or adapt their goal. Third, users think about possible
barriers that might come up in the following week and search
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for solutions. Fourth, users see an overview of their (new) goal,
barriers, and solutions. Fifth, users can read additional tips and
tricks to be more physically active or less sedentary. Table 1
gives an overview of the behavior change techniques that are
covered by the website. The techniques are labelled according
to the taxonomy of behavior change techniques compiled by
Michie and colleagues [31].

The mobile app offers daily support during the entire behavior
change process. Through the app, users can review their goals,
monitor their progression, search for possible coping techniques,
and take quizzes regarding physical activity or sedentary
behavior. By visiting the website, completing quizzes, and
monitoring their behavior change, users can collect points in
the mobile app. This gaming element was added to increase
engagement with the intervention. The techniques implemented
in the mobile app can be found in Table 2. The techniques are
labelled according to the taxonomy of behavior change
techniques compiled by Michie and colleagues [31]. Multimedia
Appendix 2 presents screenshots from the website and the
mobile app.

Measurement instruments
Questionnaires

Demographic Variables

Participants’ age, sex, height, civil status, education, profession,
and the time since diagnosis will be assessed using a
questionnaire in the pretest.

Physical Activity and Sedentary Behavior

The Dutch version of the long International Physical Activity
Questionnaire (IPAQ-L) [32] and the Longitudinal Aging Study
Amsterdam (LASA) sedentary behavior questionnaire [33] will
be used to assess the context-specific physical activity and
sedentary behavior. The interview version of the IPAQ-L and
the LASA questionnaires will be conducted, as previous research
showed that participants tend to overreport their levels of
physical activity when using self-administered questionnaires
[34]. This will be done during each of the three testing waves.

Health Outcomes

Participants’ feelings of depression, anxiety, and fatigue will
be assessed during each testing wave using scales of the
Patient-Reported Outcomes Measurement Information System
[35]. Feelings of depression and anxiety will be measured via
the Dutch version of the depression short-form scale (version
1.0) and anxiety short-form scale (version 1.0), both of which
contain six items with five answer options: “never,” “seldom,”
“sometimes,” “often,” and “always.” Participants’ fatigue will
be measured using the subscale “fatigue” of the Dutch version
of the 29-profile scale (version 2.01). The subscale contains
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four items with five answer options: “not at all,” “a bit,”
“somewhat,” “to a fairly high degree,” and “to a high degree.”

Personal Determinants

Personal determinants for behavior change (ie, self-efficacy,
risk perceptions, outcome expectations, motivation, intention,
action planning, coping planning, and self-monitoring) will be
measured in both groups during each testing wave and the
weekly phone calls. These determinants will be assessed using
multiple items (minimum three items per determinant) that were
selected by presenting a large number of items measuring Health
Action Process Approach (HAPA) determinants to 11 experts
in the self-regulation framework. All experts indicated whether
each item measured the presented HAPA determinant and how
sure they were of their answer [36]. Based on these responses,
discriminant content validity was assessed using the method
described by Johnston et al [36], and the best scoring items were
selected. Each item has 10 answer options, ranging from
“completely disagree” to “completely agree.”

Accelerometry

Participants’ sedentary time and total, moderate-to-vigorous,
and light physical activity will be assessed for a period of 10
days during each of the three testing waves using ActiGraph
accelerometers (model GT3X+; Pensacola, FL), which have
been shown to be reliable and valid [37-40].

Anthropometry

Anthropometry will be carried out on each of the three testing
waves (ie, during each home visit). The visiting researcher will
assess participants’ weight using a Seca weighing scale (model
813; Benson Avenue, CA), whereas waist circumference will
be measured at the lowest rib margin and the iliac crest at the
midaxillary line using Seca measuring tape.

Diary
Mental and Physical Well-Being

Each morning and evening, participants will rate the extent of
fatigue, stress, depressed mood, pain, nausea, and feelings of
numbness or tingling in the limbs experienced by using a
10-point scale, ranging from “absolutely not” to “very much.”

Action Planning

Each morning, participants will report their planned actions for
that day by indicating which type of goals they planned (eg,
social activities, work, and physical activity). Each evening,
participants will report the level to which they reached their
listed goals by using a 10-point scale, ranging from “did not
work out” to “worked out very well.” An overview of the
measures and the time points during which they will be assessed
is shown in Table 3.
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Table 1. Overview of the self-regulation techniques implemented in the website.

Self-regulation technique

Implementation mode

Providing information on the consequences
of behavior, in general

Exploring social support

Providing feedback on performance

Action planning

Barrier identification/problem solving

Prompting self-monitoring of behavior

Prompting review of behavioral goals

During session 1, users have the option of taking a quiz. The quiz contains questions regarding the ben-
efits of the chosen health behavior (ie, increasing physical activity or reducing sedentary behavior). Each
answer is followed by a clear explanation.

During session 1, users can read more information about how they can obtain social support from their
partner, friends, family, or colleagues.

During session 1, users complete a short questionnaire regarding their current levels of physical activity
or sedentary behavior. Thereafter, they can see for how much time they are physically active or sedentary
and in which domains (eg, transport or leisure time).

In each session, users have the option to create their own goals to increase their physical activity or de-
crease their sedentary behavior. By answering different questions, the goals are made as specific as
possible (eg, “On Monday and Wednesday morning I will walk 10 minutes in the neighbourhood”).

In each session, users are prompted to think about possible barriers regarding their plans and search for
potential solutions (eg, “I might forget my plan to take a walk in the evening, so I will stick a note on
the fridge”).

In each session, the website encourages users to monitor their behavior change and presents options to
do so.

During each follow-up session, users are asked to review the extent to which the goals set in the previous

session were achieved.

Table 2. Overview of the self-regulation techniques implemented in the mobile app.

Self-regulation technique Implementation mode

Providing information on the consequences
of behavior, in general

Prompting self-monitoring of behavior

Users have the option to take several quizzes on the benefits of the chosen health behavior (ie, increasing
physical activity or reducing sedentary behavior).

Every evening, users receive a notification to fill in whether they were more active today than they used

to be before. The entries of each week are shown in a graph visible to the user.

Action planning

Users can review their goals and make adaptations, if necessary. In the mornings of days during which

users should live up to their goal, a notification is sent to remind them about the goal.

Barrier identification/problem solving

Users can see an overview of common barriers and solutions for these barriers.

Cognitive interviews, usually performed in small samples [41],
were used to assure the comprehensibility of the diary and
questionnaire assessing personal determinants for behavioral
change [42,43]. We purposively selected participants aged >50
years, because the prevalence of type 2 diabetes peaks in older
age [1]. The participants were instructed to read and complete
the diary and questionnaire. For each item, the interviewer (LP)
asked the participant whether (s)he considered the item to be
difficult, how (s)he came to an answer, and which time period
(s)he took into account when providing an answer. Based on
the results of these interviews, adaptations to the items were
made. The mean (SD) age of the participants was 58.3 (6.5)
years (range, 52-67 years). Demographic information of the
participants is provided in Table 4.

Data Quality Assurance

The data-collection process will be guided and monitored by
the researchers. As this study is part of a postgraduate doctoral
degree project, no specific data trial steering or data monitoring
committee was assigned. However, the study progress will be
discussed monthly with the research team. Only accelerometer
data from participants who had 4 valid days including 1 weekend
day (“valid” defined as >10 hours of wear time) will be included
in the analysis [44]. Furthermore, responses to the IPAQ-L and
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LASA questionnaires will be checked for plausibility. For the
IPAQ, we will use the method described by Dubuy et al [45] to
truncate the data. For the LASA questionnaire, we will truncate
the data to a maximum total score of 16 hours a day [46].

Statistical Analysis

Statistical analysis will be performed after completing the
data-collection phase. No interim analysis will be executed.
Descriptive statistics and independent samples ¢ tests will be
carried out to explore and identify potential differences between
the intervention and the waiting-list control group. To evaluate
the primary outcomes of the intervention, three-level (hospital,
patient, and time) analyses will be conducted. Intention-to-treat
analyses will be performed. As the drop-out rate is usually high
in eHealth research [14], it is likely that a per protocol analysis
will not be feasible. Furthermore, participants of the intervention
group will only be included in the analysis if they complete four
of five sessions on the website. Moderating effects will be
identified via interaction terms (including the possible
moderator). For the secondary outcomes, mediating effects will
be investigated using structural equation modelling. Changes
in health outcomes and the effect of daily stressors on patients’
activity levels will be assessed using multilevel analysis. Data
analysts will not be blinded to participants’ group allocation.
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Measures Baseline Intermediate test Posttest Follow-up test
Demographic information using the general questionnaire 0
Physical activity and sedentary behavior
Accelerometer
IPAQ-L? O
LASAP sedentary behavior questionnaire 0 u O
Health outcomes
Weight ad
Waist circumference O
PROMIS® fatigue
PROMIS depression
PROMIS anxiety ad
Personal determinants - single items d g
Daily stressors and goals
Fatigue ad O g
Stress g O g
Feelings of depression ad O g
Pain ad O g
Nausea ad O ]
Numbness/tingling in limbs a O g
Goals ad O ]
Evaluation of goals a g g
#TPAQ-L: long International Physical Activity Questionnaire.
PLASA: Longitudinal Aging Study Amsterdam.
°PROMIS: Patient-Reported Outcomes Measurement Information System.
Table 4. Demographic information of the participants from the cognitive interviews (N=4).
Demographics N
Women 3
Level of education
Primary school 1
Secondary education 1
College 2
Diagnosed with type 2 diabetes 2

Process Evaluation

Contextual Factors

Individuals live in certain contexts that inevitably shape their
lifestyle. As the design of the environment plays an important
role in developing and maintaining an active way of living [47],
patients’ perception of the environment will be examined during
the pretest. This will be done via the short version of the
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Assessing Levels of Physical Activity questionnaire, which has
shown to be valid and reliable [48]. Furthermore, we will check
for physical conditions that may have hindered the participant
from being active. This will be examined during the posttest
and the follow-up tests using the question, “In the past six
weeks, were there physical factors (e.g. sickness or injury)
making it hard for you to be physically active?” In case the
participants give a positive answer, they will be asked to
describe the physical factor.
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Textbox 1. Overview of the questions assessing participants’ satisfaction with the website and the mobile app.

1. Overall, to what extent did you like the website of ‘“MyPlan 2.0°?

To what extent did you like the quiz?

To what extent did you like the coping planning module?

2

3

4. To what extent did you like the action planning module?
5

6. To what extent did you like the tips and tricks section?
7

To what extent did you like the feedback in the follow-up sessions?

To what extent did you like the quizzes?

To what extent did you like the monitoring module?

2
3
4. To what extent did you like the action planning module?
5. To what extent did you like the coping planning module?
6

To what extent did you like the points collection module?

Was the information and support delivered by ‘MyPlan 2.0’ useful?

Did you enjoy using ‘MyPlan 2.0’?

Satisfaction with the website (scale: 1 - very poor to 10 - outstanding):

To what extent did you like the questionnaire and the accompanying feedback?

Satisfaction with the mobile app (scale: 1 - very poor to 10 - outstanding):

1. Overall, to what extent did you like the mobile application of ‘MyPlan 2.0°?

Satisfaction with “MyPlan 2.0” as a whole (scale: 1 - not at all to S - very much):

1. Was the information and support delivered by ‘MyPlan 2.0’ comprehensible ?

Was the information and support delivered by ‘MyPlan 2.0’ personally relevant to you?

2
3
4. Was the information and support delivered by ‘MyPlan 2.0’ motivating?
5

Usage of the Website and the Mobile App

LifeGuide allows researchers to monitor website usage and time
spent on the website. Participants from the intervention group
who do not return to the website after receiving the reminder
email will be contacted by phone by one of the researchers. The
time point and number of these calls will be monitored for each
participant.

Satisfaction With the Website and the Mobile App

Users’ satisfaction with both the website and the mobile app
will be assessed using questionnaires during the posttest and by
analyzing the usage data. Textbox 1 gives an overview of the
questionnaire items and response categories. The questions are

http://www.researchprotocols.org/2019/3/e12413/
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based on items used in other studies examining the appreciation
of online interventions [49,50]. Participants who did not use the
mobile app will not receive the questions regarding appreciation
of the mobile app. Time spent on the website and the number
of optional pages visited will be assessed by analyzing the
website usage data.

Dropout

To gain insight into participants’ reasons for attrition, several
questions will be asked in case participants decide to quit using
the program. Textbox 2 gives an overview of the questions and
their accompanying scale. These questions are created by the
research team based on a viewpoint article regarding attrition
in eHealth by Eysenbach [14].
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Textbox 2. Overview of the questions about participants’ reasons for attrition. Scale for all questions was 1 (not at all) to 5 (very much), except question

number 17 (response options: yes/no).

1. ‘MyPlan 2.0’ lived up to my expectations.
The website of ‘MyPlan 2.0’ is userfriendly.
The mobile application of ‘MyPlan 2.0’ is userfriendly.

‘MyPlan 2.0’ helped me to be more physically active/to sit less.

R e B o

Going through ‘MyPlan 2.0’ took a lot of my time.

—_
=]

. Filling out the questionnaires took a lot of my time.

—_—

I did not like wearing the accelerometer.

—_
[\S)

. I did not like being weighed and measured.

—
58}

I doubted to participate in this study.

—_ =
[

I can work well with a computer.

—_
(=2}

. When I have computer problems, I can rely on others to help me.

_.
=

My GP reacted positively regarding my participation in ‘MyPlan 2.0’.

. While taking part in the study drastic changes in my life occurred (e.g.

I also took part in other programmes targeting a healthy way of living.

My diabetes educator reacted positively regarding my participation in ‘MyPlan 2.0’.

My friends and family reacted positively regarding my participation in ‘MyPlan 2.0°.

The personal contact with the researchers of ‘MyPlan 2.0” were an additional reason for me to participate.

death of a family member, had a (grand)child, new job, etc.).

Informed Consent

All participants will be required to provide written informed
consent before starting the study (ie, during the first home visit).
Each participant will be informed about the design of the study,
its purpose, confidentiality of data, and the fact that (s)he has
the right to leave the study at any time without stating any
reason.

Adverse Effects

Adverse effects are defined as negative outcomes related to
participation in the study. Possible adverse effects in this study
might be injury or severe hypoglycemia resulting from increased
physical activity. The occurrence of adverse effects will be
recorded and evaluated for both the intervention and control
groups.

Data Storage

All data will be stored on a password-protected computer and
central disk space. Data from the website will additionally be
stored on password-encrypted servers. Only persons who are
part of the research team will have access to the data.
Multimedia Appendix 3 presents the data-management plan.

Incentives

To encourage participants to fill out their diaries, draw lots will
be given based on the number of questions answered. The
intervention group and the waiting-list control group will have
equal chances to win prizes (ie, gift vouchers of popular
supermarkets).
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Results

Development of the website and the mobile app is complete.
The randomized controlled trial started in January 2018. As
participants can start the study at different times, we aim to
complete all testing by July 2019. Important protocol
modifications will be reported on Clinicaltrials.gov. The results
of the study will be communicated via publications. For these
publications, the American Psychological Association guidelines
for authorship eligibility will be followed.

Discussion

Overview

Adopting an active lifestyle is key in the management of type
2 diabetes [3]. As the prevalence of adults with type 2 diabetes
is increasing [1], self-management interventions that can be
applied to large groups are welcomed. Online interventions have
the possibility to reach many users at the same time and have
shown to be effective in altering health behaviors, especially
when they are theory based [4,9]. “MyPlan 2.0” is a
theory-based website and mobile app for motivating and
supporting adults with type 2 diabetes to be more physically
active and less sedentary.

Study Implications

This study will test the effectiveness of “MyPlan 2.0” for each
phase of the behavior change process using a randomized
controlled trial. More specifically, this trial will investigate
whether the program can increase patients’ physical activity
and decrease their sitting time. Furthermore, we will determine
whether these potential changes are mediated by alterations in
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personal determinants for change and result in positive health
outcomes. Through the diaries, we will gain more insight into
patients’ daily struggles to adopt an active way of living. Finally,
potential differences based on participants’ characteristics will
be explored. Consequently, the implications of this study will
contribute to the literature of both the theoretical and practical
domain of eHealth and mHealth, targeting self-management in
adults with type 2 diabetes.

This study design has several limitations. First, as the resources
for this study are limited, we will not be able to collect a large
sample size. Consequently, it might be more difficult to identify
statistically significant intervention effects. This issue highlights
the importance of preventing dropout from the intervention.
Dropout will be prevented by sending reminders to participants
who are not logging in for follow-up sessions on the website
via emails and phone calls. Second, considering the important
role of creating a feeling of “goal-ownership” in self-regulation
theory, participants can freely choose between the components
increasing physical activity and decreasing sedentary behavior.
We can therefore not ensure that the two components will have
the same number of users. As a result, it might be more difficult

Poppe et al

to detect an effect for sedentary behavior if a large group selects
physical activity as their target behavior and vice versa. As the
structure of the intervention and the implemented behavior
change techniques are exactly the same for both target behaviors,
we decided to perform the analysis with one, rather than two,
intervention groups. However, the selected behavior will be
added as a moderator to the analysis. Third, in order to test our
hypotheses, participants will need to fill out many
questionnaires. This might cause higher levels of attrition.
Fourth, participants are called weekly by the researchers to
check for hypoglycemia or alterations in medication and to
assess participants’ personal determinants for change via an
interview. Due to these weekly phone calls, participants might
show higher levels of engagement with the intervention than
they normally would. However, as we will also implement these
weekly calls in the control group, we believe that the calls will
have a limited impact on the intervention effects. Finally, as the
researcher who will analyze the data will also be involved in
the data-collection process, blinding of the data analyst is not
possible. To account for this issue, a strict protocol has been
developed for processing and analyzing the data.

Acknowledgments

We would like to thank Prof Dr Armand De Clercq for his support in developing “MyPlan 2.0.” This project is funded by The
Research Foundation - Flanders. The funding body is not involved in the study design, collection, analysis, and interpretation of

data or in writing the manuscript/reporting the results.

Conflicts of Interest

None declared.

Authors' Contributions

LP, MV, IB, and GC designed the project. LD and SS provided additional input for the study design. LP wrote the original draft.
GC, MV, IB, and LD edited the manuscript and provided feedback. All authors read and approved the final manuscript.

Multimedia Appendix 1

Completed SPIRIT checklist. SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials.
[PDF File (Adobe PDF File), 182KB - resprot_v8i3e12413_appl.pdf]

Multimedia Appendix 2

Screenshots from the website and the mobile app.

[PDF File (Adobe PDF File), 693KB - resprot_v8i3e12413 app2.pdf ]

Multimedia Appendix 3

Data management file.

[PDF File (Adobe PDF File), 450KB - resprot_v8i3e12413_app3.pdf]

References

1. IDF Diabetes Atlas - 8th edition. URL: http://www.diabetesatlas.org/ [accessed 2019-02-11] [WebCite Cache ID 766dY JrXB]

2. Jeon CY, Lokken RP, Hu FB, van Dam RM. Physical activity of moderate intensity and risk of type 2 diabetes: a systematic
review. Diabetes Care 2007 Mar;30(3):744-752. [doi: 10.2337/dc06-1842] [Medline: 17327354]

3. Balducci S, Zanuso S, Cardelli P, Salvi L, Mazzitelli G, Bazuro A, Italian Diabetes Exercise Study (IDES) Investigators.
Changes in physical fitness predict improvements in modifiable cardiovascular risk factors independently of body weight

http://www.researchprotocols.org/2019/3/e12413/

RenderX

JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e12413 | p.10
(page number not for citation purposes)


https://www.researchprotocols.org/article/downloadSuppFile/12413/92363
https://www.researchprotocols.org/article/downloadSuppFile/12413/92363
https://www.researchprotocols.org/article/downloadSuppFile/12413/86024
https://www.researchprotocols.org/article/downloadSuppFile/12413/86024
https://www.researchprotocols.org/article/downloadSuppFile/12413/86025
https://www.researchprotocols.org/article/downloadSuppFile/12413/86025
http://www.diabetesatlas.org/
http://www.webcitation.org/766dYJrXB
http://dx.doi.org/10.2337/dc06-1842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17327354&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Poppe et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

loss in subjects with type 2 diabetes participating in the Italian Diabetes and Exercise Study (IDES). Diabetes Care 2012
Jun;35(6):1347-1354 [FREE Full text] [doi: 10.2337/dc11-1859] [Medline: 22399699]

Vandelanotte C, Miiller AM, Short CE, Hingle M, Nathan N, Williams SL, et al. Past, Present, and Future of eHealth and
mHealth Research to Improve Physical Activity and Dietary Behaviors. J Nutr Educ Behav 2016 Mar;48(3):219-228.¢1.
[doi: 10.1016/§.jneb.2015.12.006] [Medline: 26965100]

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

Cui M, Wu X, Mao J, Wang X, Nie M. T2DM Self-Management via Smartphone Applications: A Systematic Review and
Meta-Analysis. PLoS One 2016;11(11):¢0166718 [FREE Full text] [doi: 10.1371/journal.pone.0166718] [Medline: 27861583]
Ramadas A, Quek KF, Chan CKY, Oldenburg B. Web-based interventions for the management of type 2 diabetes mellitus:
a systematic review of recent evidence. Int J] Med Inform 2011 Jun;80(6):389-405. [doi: 10.1016/j.ijmedinf.2011.02.002]
[Medline: 21481632]

El-Gayar O, Timsina P, Nawar N, Eid W. A systematic review of IT for diabetes self-management: are we there yet? Int J
Med Inform 2013 Aug;82(8):637-652. [doi: 10.1016/j.ijmedinf.2013.05.006] [Medline: 23792137]

Webb TL, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior change: a systematic review and
meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. J
Med Internet Res 2010;12(1):e4 [FREE Full text] [doi: 10.2196/jmir.1376] [Medline: 20164043 ]

Sniehotta F, Scholz U, Schwarzer R. Bridging the intention—behaviour gap: Planning, self-efficacy, and action control in
the adoption and maintenance of physical exercise. Psychology & Health 2005 Apr;20(2):143-160. [doi:
10.1080/08870440512331317670]

Maes S, Karoly P. Self-Regulation Assessment and Intervention in Physical Health and Illness: A Review. Applied
Psychology 2005 Apr;54(2):267-299. [doi: 10.1111/j.1464-0597.2005.00210.x]

Yardley L, Morrison L, Bradbury K, Muller I. The person-based approach to intervention development: application to
digital health-related behavior change interventions. J] Med Internet Res 2015;17(1):e30 [FREE Full text] [doi:
10.2196/jmir.4055] [Medline: 25639757]

Yardley L, Ainsworth B, Arden-Close E, Muller I. The person-based approach to enhancing the acceptability and feasibility
of interventions. Pilot Feasibility Stud 2015;1:37 [FREE Full text] [doi: 10.1186/s40814-015-0033-z] [Medline: 27965815]
Eysenbach G. The law of attrition. J Med Internet Res 2005 Mar 31;7(1):el1 [FREE Full text] [doi: 10.2196/jmir.7.1.e11]
[Medline: 15829473]

Poppe L, Van der Mispel C, De Bourdeaudhuij I, Verloigne M, Shadid S, Crombez G. Users' thoughts and opinions about
a self-regulation-based eHealth intervention targeting physical activity and the intake of fruit and vegetables: A qualitative
study. PLoS One 2017;12(12):¢0190020 [FREE Full text] [doi: 10.1371/journal.pone.0190020] [Medline: 29267396]
Poppe L, Crombez G, De Bourdeaudhuij I, Van der Mispel C, Shadid S, Verloigne M. Experiences and Opinions of Adults
with Type 2 Diabetes Regarding a Self-Regulation-Based eHealth Intervention Targeting Physical Activity and Sedentary
Behaviour. Int J Environ Res Public Health 2018 Dec 10;15(5):15 [EREE Full text] [doi: 10.3390/ijerph15050954] [Medline:
29748460]

Chan A, Tetzlaff J, Altman D, Laupacis A, Getzsche PC, Krleza-Jeri¢ K, et al. SPIRIT 2013 statement: defining standard
protocol items for clinical trials. Ann Intern Med 2013 Feb 05;158(3):200-207 [EREE Full text] [doi:
10.7326/0003-4819-158-3-201302050-00583] [Medline: 23295957]

Randomization.com. URL: http://www.randomization.com/ [accessed 2019-02-19] [WebCite Cache ID 76J1864fx]
MacKinnon D, Fairchild A, Fritz MS. Mediation analysis. Annu Rev Psychol 2007;58:593-614 [FREE Full text] [doi:
10.1146/annurev.psych.58.110405.085542] [Medline: 16968208]

Faul F, Erdfelder E, Lang A, Buchner A. G*Power 3: a flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods 2007 May;39(2):175-191. [Medline: 17695343]

Nelson KM, Reiber G, Boyko EJ. Diet and exercise among adults with type 2 diabetes: findings from the third national
health and nutrition examination survey (NHANES III). Diabetes Care 2002 Oct;25(10):1722-1728. [Medline: 12351468]
Davies CA, Spence JC, Vandelanotte C, Caperchione CM, Mummery WK. Meta-analysis of internet-delivered interventions
to increase physical activity levels. Int ] Behav Nutr Phys Act 2012;9:52 [FREE Full text] [doi: 10.1186/1479-5868-9-52]
[Medline: 22546283]

Plaete J, De BI, Verloigne M, Oenema A, Crombez G. A Self-Regulation eHealth Intervention to Increase Healthy Behavior
Through General Practice: Protocol and Systematic Development. JMIR Res Protoc 2015;4(4):e141 [FREE Full text] [doi:
10.2196/resprot.4835] [Medline: 26694101]

Van Dyck D, Plaete J, Cardon G, Crombez G, De Bourdeaudhuij I. Effectiveness of the self-regulation eHealth intervention
'MyPlan1.0." on physical activity levels of recently retired Belgian adults: a randomized controlled trial. Health Educ Res
2016 Oct;31(5):653-664. [doi: 10.1093/her/cyw036] [Medline: 27422898]

Plaete J, De Bourdeaudhuij I, Verloigne M, Crombez G. Acceptability, feasibility and effectiveness of an eHealth behaviour
intervention using self-regulation: 'MyPlan'. Patient Educ Couns 2015 Jul 26. [doi: 10.1016/j.pec.2015.07.014] [Medline:
26277282]

http://www.researchprotocols.org/2019/3/e12413/ JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e12413 | p.11

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/22399699
http://dx.doi.org/10.2337/dc11-1859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22399699&dopt=Abstract
http://dx.doi.org/10.1016/j.jneb.2015.12.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26965100&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.plos.org/10.1371/journal.pone.0166718
http://dx.doi.org/10.1371/journal.pone.0166718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27861583&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2011.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21481632&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2013.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23792137&dopt=Abstract
http://www.jmir.org/2010/1/e4/
http://dx.doi.org/10.2196/jmir.1376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20164043&dopt=Abstract
http://dx.doi.org/10.1080/08870440512331317670
http://dx.doi.org/10.1111/j.1464-0597.2005.00210.x
http://www.jmir.org/2015/1/e30/
http://dx.doi.org/10.2196/jmir.4055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25639757&dopt=Abstract
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-015-0033-z
http://dx.doi.org/10.1186/s40814-015-0033-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27965815&dopt=Abstract
http://www.jmir.org/2005/1/e11/
http://dx.doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829473&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0190020
http://dx.doi.org/10.1371/journal.pone.0190020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29267396&dopt=Abstract
http://www.mdpi.com/resolver?pii=ijerph15050954
http://dx.doi.org/10.3390/ijerph15050954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29748460&dopt=Abstract
http://europepmc.org/abstract/MED/23295957
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295957&dopt=Abstract
http://www.randomization.com/
http://www.webcitation.org/76J1864fx
http://europepmc.org/abstract/MED/16968208
http://dx.doi.org/10.1146/annurev.psych.58.110405.085542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16968208&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17695343&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12351468&dopt=Abstract
http://www.ijbnpa.org/content/9//52
http://dx.doi.org/10.1186/1479-5868-9-52
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22546283&dopt=Abstract
http://www.researchprotocols.org/2015/4/e141/
http://dx.doi.org/10.2196/resprot.4835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26694101&dopt=Abstract
http://dx.doi.org/10.1093/her/cyw036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27422898&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2015.07.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26277282&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Poppe et al

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Plaete J, Crombez G, Van der Mispel C, Verloigne M, Van Stappen V, De Bourdeaudhuij I. Effect of the Web-Based
Intervention MyPlan 1.0 on Self-Reported Fruit and Vegetable Intake in Adults Who Visit General Practice: A
Quasi-Experimental Trial. J Med Internet Res 2016 Feb 29;18(2):e47 [FREE Full text] [doi: 10.2196/jmir.5252] [Medline:
26929095]

Degroote L, Plaete J, De Bourdeaudhuij I, Verloigne M, Van Stappen V, De Meester A, et al. The Effect of the eHealth
Intervention 'MyPlan 1.0' on Physical Activity in Adults Who Visit General Practice: A Quasi-Experimental Trial. Int J
Environ Res Public Health 2018 Dec 30;15(2) [FREE Full text] [doi: 10.3390/ijerph15020228] [Medline: 29385770]
Plaete J, Crombez G, DeSmet A, Deveugele M, Verloigne M, De Bourdeaudhuij I. What do general practitioners think
about an online self-regulation programme for health promotion? Focus group interviews. BMC Fam Pract 2015 Jan 22;16:3
[FREE Full text] [doi: 10.1186/s12875-014-0214-5] [Medline: 25608851]

Van der Mispel C, Poppe L, Crombez G, Verloigne M, De Bourdeaudhuij I. A Self-Regulation-Based eHealth Intervention
to Promote a Healthy Lifestyle: Investigating User and Website Characteristics Related to Attrition. ] Med Internet Res
2017 Dec 11;19(7):e241 [FREE Full text] [doi: 10.2196/jmir.7277] [Medline: 28698168]

Yang Y, Osmond A, Chen X, Weal M, Wills G, De RD, et al. Supporting the running and analysis of trials of web-based
behavioural interventions: the LifeGuide. 2009 Presented at: Fifth IEEE International Conference on e-Science; 9-11 Dec;
Oxford, UK p. 50-57.

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 CALO-RE taxonomy. Psychol
Health 2011 Nov;26(11):1479-1498. [doi: 10.1080/08870446.2010.540664] [Medline: 21678185]

Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc 2003 Aug;35(8):1381-1395. [doi:
10.1249/01.MSS.0000078924.61453.FB] [Medline: 12900694]

Visser M, Koster A. Development of a questionnaire to assess sedentary time in older persons--a comparative study using
accelerometry. BMC Geriatr 2013 Jul 30;13:80 [FREE Full text] [doi: 10.1186/1471-2318-13-80] [Medline: 23899190]
Rzewnicki R, Vanden Auweele Y, De Bourdeaudhuij I. Addressing overreporting on the International Physical Activity
Questionnaire (IPAQ) telephone survey with a population sample. Public Health Nutr 2003 May;6(3):299-305. [doi:
10.1079/PHN2002427] [Medline: 12740079]

Cella D, Riley W, Stone A, Rothrock N, Reeve B, Yount S, et al. The Patient-Reported Outcomes Measurement Information
System (PROMIS) developed and tested its first wave of adult self-reported health outcome item banks: 2005-2008. J Clin
Epidemiol 2010 Nov;63(11):1179-1194 [EREE Full text] [doi: 10.1016/].jclinepi.2010.04.011] [Medline: 20685078]
Johnston M, Dixon D, Hart J, Glidewell L, Schréder C, Pollard B. Discriminant content validity: a quantitative methodology
for assessing content of theory-based measures, with illustrative applications. Br J Health Psychol 2014 May;19(2):240-257.
[doi: 10.1111/bjhp.12095] [Medline: 24628841]

Trost SG, Loprinzi PD, Moore R, Pfeiffer KA. Comparison of accelerometer cut points for predicting activity intensity in
youth. Med Sci Sports Exerc 2011 Jul;43(7):1360-1368. [doi: 10.1249/MSS.0b013e318206476¢] [Medline: 21131873
Aguilar-Farias N, Brown WJ, Peeters GMEEG. ActiGraph GT3X+ cut-points for identifying sedentary behaviour in older
adults in free-living environments. J Sci Med Sport 2014 May;17(3):293-299. [doi: 10.1016/j.jsams.2013.07.002] [Medline:
23932934]

Rothney M, Apker G, Song Y, Chen KY. Comparing the performance of three generations of ActiGraph accelerometers.
J Appl Physiol (1985) 2008 Oct;105(4):1091-1097 [FREE Full text] [doi: 10.1152/japplphysiol.90641.2008] [Medline:
18635874]

Sasaki JE, John D, Freedson PS. Validation and comparison of ActiGraph activity monitors. J Sci Med Sport 2011
Sep;14(5):411-416. [doi: 10.1016/j.jsams.2011.04.003] [Medline: 21616714]

Ryan K, Gannon-Slater N, Culbertson MJ. Improving Survey Methods With Cognitive Interviews in Small- and Medium-Scale
Evaluations. American Journal of Evaluation 2012 Apr 05;33(3):414-430. [doi: 10.1177/1098214012441499]

Beatty P, Willis GB. Research Synthesis: The Practice of Cognitive Interviewing. Public Opinion Quarterly 2007 Jun
05;71(2):287-311. [doi: 10.1093/pog/nfm006]

Christodoulou C, Junghaenel D, DeWalt D, Rothrock N, Stone AA. Cognitive interviewing in the evaluation of fatigue
items: results from the patient-reported outcomes measurement information system (PROMIS). Qual Life Res 2008
Dec;17(10):1239-1246 [FREE Full text] [doi: 10.1007/s11136-008-9402-x] [Medline: 18850327]

Troiano RP, Berrigan D, Dodd KW, Masse LC, Tilert T, McDowell M. Physical activity in the United States measured by
accelerometer. Med Sci Sports Exerc 2008 Jan;40(1):181-188. [doi: 10.1249/mss.0b013e31815a51b3] [Medline: 18091006]
Dubuy V, De Cocker KA, De Bourdeaudhuij IM, Maes L, Metsu P, Van Acker R, et al. '10 000 Steps Flanders': evaluation
of the state-wide dissemination of a physical activity intervention in Flanders. Health Educ Res 2013 Jun;28(3):546-551.
[doi: 10.1093/her/cyt039] [Medline: 23503570]

Lakerveld J, Mackenbach J, Horvath E, Rutters F, Compernolle S, Bardos H, et al. The relation between sleep duration and
sedentary behaviours in European adults. Obes Rev 2016 Jan;17 Suppl 1:62-67. [doi: 10.1111/0br.12381] [Medline:
26879114]

http://www.researchprotocols.org/2019/3/e12413/ JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e12413 | p.12

RenderX

(page number not for citation purposes)


http://www.jmir.org/2016/2/e47/
http://dx.doi.org/10.2196/jmir.5252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26929095&dopt=Abstract
http://www.mdpi.com/resolver?pii=ijerph15020228
http://dx.doi.org/10.3390/ijerph15020228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29385770&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-014-0214-5
http://dx.doi.org/10.1186/s12875-014-0214-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25608851&dopt=Abstract
http://www.jmir.org/2017/7/e241/
http://dx.doi.org/10.2196/jmir.7277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28698168&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://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12900694&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-13-80
http://dx.doi.org/10.1186/1471-2318-13-80
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23899190&dopt=Abstract
http://dx.doi.org/10.1079/PHN2002427
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12740079&dopt=Abstract
http://europepmc.org/abstract/MED/20685078
http://dx.doi.org/10.1016/j.jclinepi.2010.04.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20685078&dopt=Abstract
http://dx.doi.org/10.1111/bjhp.12095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24628841&dopt=Abstract
http://dx.doi.org/10.1249/MSS.0b013e318206476e
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21131873&dopt=Abstract
http://dx.doi.org/10.1016/j.jsams.2013.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23932934&dopt=Abstract
http://www.physiology.org/doi/full/10.1152/japplphysiol.90641.2008?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1152/japplphysiol.90641.2008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18635874&dopt=Abstract
http://dx.doi.org/10.1016/j.jsams.2011.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21616714&dopt=Abstract
http://dx.doi.org/10.1177/1098214012441499
http://dx.doi.org/10.1093/poq/nfm006
http://europepmc.org/abstract/MED/18850327
http://dx.doi.org/10.1007/s11136-008-9402-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18850327&dopt=Abstract
http://dx.doi.org/10.1249/mss.0b013e31815a51b3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18091006&dopt=Abstract
http://dx.doi.org/10.1093/her/cyt039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23503570&dopt=Abstract
http://dx.doi.org/10.1111/obr.12381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26879114&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Poppe et al

47.

48.

49.

50.

Sallis JF, Cerin E, Conway TL, Adams MA, Frank LD, Pratt M, et al. Physical activity in relation to urban environments
in 14 cities worldwide: a cross-sectional study. Lancet 2016 May 28;387(10034):2207-2217. [doi:
10.1016/S0140-6736(15)01284-2] [Medline: 27045735]

Spittaels H, Verloigne M, Gidlow C, Gloanec J, Titze S, Foster C, et al. Measuring physical activity-related environmental
factors: reliability and predictive validity of the European environmental questionnaire ALPHA. Int ] Behav Nutr Phys Act
2010 May 26;7(1):48 [FREE Full text] [doi: 10.1186/1479-5868-7-48] [Medline: 20504339]

Kanera IM, Willems RA, Bolman CAW, Mesters I, Zambon V, Gijsen BC, et al. Use and Appreciation of a Tailored
Self-Management eHealth Intervention for Early Cancer Survivors: Process Evaluation of a Randomized Controlled Trial.
J Med Internet Res 2016;18(8):¢229 [FREE Full text] [doi: 10.2196/jmir.5975] [Medline: 27554525]

Morrison L, Moss-Morris R, Michie S, Yardley L. Optimizing engagement with Internet-based health behaviour change
interventions: comparison of self-assessment with and without tailored feedback using a mixed methods approach. BrJ
Health Psychol 2014 Nov;19(4):839-855 [FREE Full text] [doi: 10.1111/bjhp.12083] [Medline: 24308806]

Abbreviations

eHealth: electronic health

HAPA: Health Action Process Approach

IPAQ-L: long International Physical Activity Questionnaire

LASA: Longitudinal Aging Study Amsterdam

mHealth: mobile health

PROMIS: Patient-Reported Outcomes Measurement Information System
SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials

Edited by G Eysenbach; submitted 04.10.18; peer-reviewed by A Farmer, K Bradbury, comments to author 28.10.18; revised version
received 18.12.18; accepted 20.01.19; published 16.03.19

Please cite as:

Poppe L, De Bourdeaudhuij I, Verloigne M, Degroote L, Shadid S, Crombez G

A Self-Regulation—Based eHealth and mHealth Intervention for an Active Lifestyle in Adults With Type 2 Diabetes: Protocol for a
Randomized Controlled Trial

JMIR Res Protoc 2019;8(3):e12413

URL: http://www.researchprotocols.org/2019/3/e12413/

doi:10.2196/12413

PMID:

©Louise Poppe, Ilse De Bourdeaudhuij, Maité Verloigne, Laurent Degroote, Samyah Shadid, Geert Crombez. Originally published
in JMIR Research Protocols (http://www.researchprotocols.org), 16.03.2019. 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 JMIR Research Protocols, is
properly cited. The complete bibliographic information, a link to the original publication on http://www.researchprotocols.org,
as well as this copyright and license information must be included.

http://www.researchprotocols.org/2019/3/e12413/ JMIR Res Protoc 2019 | vol. 8 | iss. 3 | e12413 | p.13

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1016/S0140-6736(15)01284-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27045735&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-7-48
http://dx.doi.org/10.1186/1479-5868-7-48
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20504339&dopt=Abstract
http://www.jmir.org/2016/8/e229/
http://dx.doi.org/10.2196/jmir.5975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27554525&dopt=Abstract
https://dx.doi.org/10.1111/bjhp.12083
http://dx.doi.org/10.1111/bjhp.12083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24308806&dopt=Abstract
http://www.researchprotocols.org/2019/3/e12413/
http://dx.doi.org/10.2196/12413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

