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Abstract

Background: There are many online interventions aiming for health behavior change but it is unclear how such interventions
and specific planning tools are being used.

Objective: Theaim of thisstudy isto identify which user characteristics were associated with use of an online, computer-tailored
self-regulation intervention aimed at prevention of weight gain; and to examine the quality of the goals and action plansthat were
generated using the online planning tools.

Methods: Data were obtained with a randomized controlled effect evaluation trial in which the online computer-tailored
i ntervention was compared to awebsite contai ning generic information about prevention of weight gain. Thetailored intervention
included self-regul ation techni ques such as personalized feedback, goal setting, action planning, monitoring, and other techniques
aimed at weight management. Participants included 539 overweight adults (mean age 46.9 years, mean body mass index [BMI]

28.03 kg/m?, 31.2% male, 11% low education level) recruited from the general population. Use of theintervention and its planning
tools were derived from server registration data. Physical activity, fat intake, motivational factors, and self-regulation skillswere
self-reported at baseline. Descriptive analyses and logistic regression analyses were used to analyze the results.

Results: Use of thetailored intervention decreased sharply after the first modules. Visiting the first tailored intervention module
was more likely among participants with low levels of fat intake (OR 0.77, 95% CI 0.62-0.95) or planning for changein PA (OR
0.23, 95% CI 0.05-0.97). Revisiting the intervention was more likely among participants high in restrained eating (OR 2.45, 95%
Cl 1.12-5.43) or low in proactive coping skills for weight control (OR 0.28, 95% CI 0.10-0.76). The planning tools were used
by 5%-55% of the participants, but only 20%-75% of the plans were of good quality.

Conclusions: This study showed that psychological factors such as self-regulation skills and action planning were associated
with repeated use of an online, computer-tailored self-regulation intervention aimed at prevention of weight gain among adults
being overweight. Use of the intervention was not optimal, with alimited number of participants who visited all the intervention
modules. The use of the action and coping planning components of the intervention was mediocre and the quality of the generated
plans was low, especially for the coping plans. It is important to identify how the use of action planning and coping planning
componentsin online interventions can be promoted and how the quality of plans generated through these tool s can be improved.

Trial Registration: Netherlands Trial Register: NTR1862; http://www.trialregister.nl/trialreg/admin/rctview.asp?T C=1862
(Archived by WebCite at http://www.webcitation.org/6QG1ZPI zZ).
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Introduction

Overview

Considering the lack of effective long-term treatments for
obesity, prevention of obesity is very important [1,2]. This can
be achieved by prevention of weight gain. Thisis particularly
important among people who are overweight (body massindex

[BMI] 25-30 kg/m?) because they are most at risk of becoming
obese. The Internet may bearelevant mediumto reach thelarge
group of overweight people.

The Internet is increasingly being used as a channdl for the
delivery of interactive and individualized interventions to
promote healthy lifestyles among various populations [3-6].
Such interventions can be effective at improving a variety of
behaviors and outcomes[7-10], especially when aplanning tool
isincluded [11]. However, a large body of evidence suggests
that the use of onlineinterventionsis often low [12-14]. In this
paper, we focused on the use of GRIPP, which is an online
computer-tailored self-regulation program aimed to prevent
weight gain among overweight (BMI 25-30 kg/m?) adults[15].
The computer-tailored intervention consisted of 4 modul esthat
people could visit in a 4- to 8-week period. Although this
intervention did not show an additional effect over generic
information as far as improving BMI, waist circumference,
skinfold thickness, physical activity, and dietary intake, this
result may in part be due to implementation failures. Various
authors have suggested that process evaluations aimed at
studying the efficacy of the implementation process arevita to
optimize interventions and to ensure an actual effect (eg, [16]).

Similar to the GRIPP study [17], a steep decline in numbers of
visitorsto follow-up sessionsis often observed, and nonoptimal
use or exposure to the intervention content may result in an
underestimation of the effects that can be achieved with an
online intervention [18]. More evidence is needed with regard
to implementation factors that may be associated with
intervention use [16,19], such as dose and fidelity [12,18,20].
Using the GRIPP study, we systematically examined two
implementation aspects. The first aim was to identify factors
that are associated with first and repeated use of an online weight
gain prevention program for overweight adults (ie, dose
delivered). The second aim was to increase insight into the
amount and quality of use of the planning tools in the online
interventions (ie, fidelity).

Deter minants of I ntervention Use

To understand the potential impact that an intervention may
have, it is important to understand who is reached by the
intervention, when people are likely to engage in intervention
activitiesand continue engaging in these activities and the extent
to which the intervention is used as planned. Such factors may
help to understand program implementation (failure) aswell as
ways to improve the quality of implementation [16,19].

The existing literature suggests that intervention use may be
related to individua (ie, age, sex, education, BMI), motivational,
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and behaviora factors. Older adults were more likely to use
online interventions [12,14], and women [12-14] have been
found to be more likely to use online interventions, but the
evidence isinconclusive with respect to the level of education.
Visiting and revisiting an online intervention may be related to
risk factors such as higher-than-recommended intake of saturated
fat [12], elevated cholesterol level [13], and higher [14] or lower
body weight [12]. Thus, several studies examined the use of
online interventions, but the results were inconclusive.
Furthermore, littleisknown about theinfluence of psychological
traits. Therefore, the possible influence of psychological traits,
such as weight locus of control, restrained esting, and
self-regulation skills, in addition to more traditional predictors
on online intervention use were studied.

The present intervention was devel oped based on the principles
of saf-regulation theory [21-23]. Key processes in
self-regulation are goal selection, action (planning), and
evaluation. Such an intervention may have more appeal to
people who aready embrace the concept of self-regulation
because it fits them better. Furthermore, self-regulation skills,
including planning and coping, may decrease the
intention-behavior gap and increase the likelihood of actual
performance of a desired behavior (eg, [24,25]). However,
self-regulation skills are likely to be a generalized concept,
indicating that people with more self-regulation skills for
health-related behaviors may also be better at planning to visit
or revisit an intervention, because this is also an example of
behavior regulation. Therefore, we hypothesize that those high
in baseline self-regulation skills are more likely to visit and
revisit the intervention.

There are two other important factors that influence
weight-related behavior and may also influence intervention
use: weight locus of control and restrained eating. Weight locus
of control refers to perceived control of one’'s body weight.
People who lack afeeling of control have been found to have
less confidencein weight loss behaviors and alower behavioral
intention. Moreover, higher control is positively related to
picking up weight loss ideas from an earlier intervention [26].
Therefore, we hypothesize that participants with a high locus
of control are more likely to visit and revisit the intervention.
For thosewith amore external locusof control, theintervention
is probably less interesting, as they may not believe that it is
possible to regulate their own behavior.

Previous studies have shown that restrained eating can berel ated
to weight-related outcomes and participation among obese
participants[27]. We hypothesize that restrained eaters are more
likely to visit and revisit the intervention because they will use
the opportunity to improve their control over their (eating)
behavior and weight. A self-regulation intervention may thus
be extra attractive to them.

Quiality of Use: Action and Coping Planning

Self-regulation often starts with goal selection—determining
what one wants to achieve. This goa is the reference point for
all other related activities, such as monitoring progress of
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behavior change toward the goal [22]. However, to serve as a
useful reference point, the goal must be very specific (eg,
indicating what will be done at what time). Action planning
specifies where, when, and how to act [28]. Coping planning
(ie, linking anticipated risk situations with a suitable coping
response) is a recurring event in self-regulation, because it
allows the person to adapt his or her behavior to change or
unfavorable circumstances [23,25]. Therefore, goal selection,
action planning, and coping planning were important
intervention components [29-31]. Studying the use of these
tools will tell us more about the fidelity of implementation of
these tools [16].

Because action plans must be of good quality to be effective
[32], we aimed to study the use and quality of the goals and
plans made by the participants[11]. Inthistrial, aguided, open
format was chosen. Insight into the quality of plans generated
through this type of planning tool is highly relevant because it
can help to improve online self-regulation interventions.

This trial aimed to answer two questions; (1) Which baseline
demographic, psychological factors, behaviora factors, and
self-regulation skills are associated with first time and repeated
use of an online computer-tailored self-regulation intervention
aimed at preventing weight gain among overweight adults? (2)
Do participants use the guided, open format tools for action
planning and coping planning, and if so, what is the quality of
the generated plans?

Methods

Design, Participants, and Recruitment

The data for this study were generated in a randomized trial
(NTR1862) to establish the effects of the intervention on
anthropometric and behavioral outcomes. More information
about this trial can be read in van Genugten [17]. In this trial,
the tailored intervention website was compared to a generic
information website. For this study, only data from the tailored
intervention website was used. Anthropometrics and
self-reported behavior were assessed at baseline and 6 months
after the intervention.

Participantswere recruited from the general population through
advertisements placed in local newspapers and flyersthat were
distributed door-to-door, in the waiting rooms of general
practitioners and among the empl oyees of four large companies.
Participants enrolled in the study by filling out an online
submission form. Subsequently, criteria for inclusion (25-60

years of age, BMI 25-30 kg/m?, ability to read and write in
Dutch, and easy access to the Internet) and exclusion criteria
(pregnancy, following a diet prescribed by a dietician or
physician, having a history of depression or eating disorder)
wereused. Intotal, 630 people completed the online registration,
and 516 initially participated by completing the baseline
guestionnaire and/or coming in for anthropometric
measurements (n=480). Two hundred sixty-nine participants
were dlocated to the tailored intervention group and were
included in thistrial.
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Procedures

After subscription, participants received a confirmation |etter
and information leaflet about the trial. They also received an
email in which they were asked to fill out the online baseline
guestionnaire (motivational factors, dietary intake, physical
activity, and self-regulation skills). Weight, height, waist
circumference, and skinfold thickness were measured at the
hospital site where they also filled out the informed consent
form. Participants preferably completed both measurements
(anthropometrics and questionnaire) but were randomized even
if they had completed only one measurement.

All randomized participantsreceived alogin name and password
by email to access their assigned intervention program.
Participants were asked to (re)visit the website at least 3 or 4
times during a 2-month period. They received biweekly email
remindersto (re)visit theintervention website. Six months after
completion of the intervention period, participants were asked
by email to fill out the online questionnaire again and their
anthropometrics were assessed at the hospital site. Phone calls
were made to participants who did not respond by email.
Participants who filled out the questionnaire and had their
anthropometrics measured at the 6-month follow-up received
agift voucher of €10 (US$13.65).

The Intervention

Tailored I ntervention

The intervention’s main objective was to prevent weight gain
in overweight adults by inducing small changes (100 kcal/day)
in energy balance-related behaviors. Examples of these changes
include increasing the frequency and duration of physical
activity and reducing the intake of calories from several
categories, such asdairy, meat, cheese, sauce and gravy, snacks,
and sweetened drinks [33]. The intervention goals, methods,
and strategies were based on self-regulation theory [22],
motivational theories [28,34,35], and goal-setting and
action-planning theories [28,36].

The intervention consisted of 4 modules. To deliver the
self-regulation strategies in atimely fashion, each module was
to be visited one week after the previous one, guiding the
participant through all steps of self-regulation (goa setting,
active goal pursuit, and evaluation [22]). Completion of all
modules would take about 90 minutes. The first module aimed
at increasing participants commitment to prevent weight gain
by first asking them to weigh the pros and cons of weight gain
prevention, and to choose one behavior change and plan for that
change. The second and third modules evaluated progress on
behavior change by giving participants feedback on their
performance during the previous week, based on self-reported
behavior change. If necessary, the intervention supported
adaptation of the action and coping plans (when the participants
falled to achieve the behavioral goals). The 4th module
instructed participants on how to maintain self-regulation of
body weight without using the program and they were provided
with atool to monitor and eval uate changesin their body weight.
Modules 1, 2, and 3 are each supposed to be used at |east one
week apart. As they use the modules, participants fill in their
body weight every week. When using the 4th module, a graph
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is made, showing the weight development of the participants.
Furthermore, written feedback is provided. Both the graph and
feedback show the norma weight range of the participants
(taking daily and weekly fluctuations into account), indicating
whenweight isactually gained or lost. To conclude the program,
the participants sign a personalized contract, which includes
the goals and plans they had written down in the intervention,
as well as their weight status and information for weight
regulation in the future.

Figure 1. Goal setting and action planning in the GRIPP intervention.

van Genugten et a

The tailored modules were embedded in a website that also
contained recipes, a peer-to-peer forum, and links to useful
websites. Reminders to (re)visit the intervention were sent to
the participants every two weeks. A more detailed description
of the intervention's contents can be found elsewhere [15].
Visuals of the intervention can be found in Figure 1, Figure 2,
and Multimedia Appendix 1.
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Figure 2. Coping planning in the GRIPP intervention.
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3 Uzelf voorbereiden op moeilijke sifuaties
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Action Planning

Based on thetailored feedback on dietary intake (DI) or physical
activity (PA), peoplewere guided in choosing what they wanted
to change (goal setting) and where, when, and how to makethe
change (action planning) in an open format. The guided, open
format was chosen to allow for personal preferences, which is
important for motivation [37]. Moreover, this format was
supposed to lead to very specific goals and plans. Such goals
and plans usualy have a positive influence on perceived
behavioral control [38].

To establish a goal, people could first choose a category of
change (eg, sweetened drinks or snacks) in which the feedback
indicated that improvement was possible. Then, more specific
feedback was provided on possible changes within the category.
For example, first they could choose to decrease their snack
intake. In the next step, they could choose what they want to
eat (eg, fewer chocolate bars or salty snacks like peanuts).
Parti cipants were encouraged to choose achange that they would
like to make and feel high self-efficacious about. Finaly,
participants had to fill out the content of the change, size of the
change (eg, number of minutes of PA) and, if necessary, decide
on an alternative (eg, eat an apple instead of a candy bar) to

http://www.researchprotocols.org/2014/3/e31/

trandlate their goal into an action plan. For example, a correct
action plan might be“ If | have breakfast, | will eat 2 sandwiches
(size) with nonfat cheese instead (alternative) of normal cheese
(content).”

Coping Planning

To prevent relapse in the first week of change, people were
asked whether they expected to encounter a risk situation (a
situation in which they expected that making the change might
be difficult; eg, at aparty). If they did, they were asked to think
about this situation and to describe their (coping planning)
strategy to avoid or handlethe situation. They could write down
their strategy in text boxes [39] in a guided, open format.
Together, the description of the situation and the strategy
resulted in an implementation intention [38]. An example of a
good coping plan would be“If my colleaguesare eating pieand
offer measdlice, | will say no and eat an apple.”

Dependent M easures

I ntervention Use

An objective measure of intervention use was obtained by
retrieving the log-in data from the intervention server
registrations, which registered how often each participant logged
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in to the program and which intervention modules they visited
(O-3for genericinformation, 0-4 for tailored intervention). First,
adichotomous“ never-ever” scorewas created, with O indicating
“never visited” and 1 indicating “visited at least once” (sum
score >1). For those who visited at least 1 module (sum score
>1), a dichotomous score was made for “revisiting” (visited
first module only: O, also visited later modules: 1). This
categorization was based on the 3 steps of intervention use as
defined by Brouwer et a [12,20]: landing at awebsite, visiting
awebsite, and coming back for a second visit.

Use of Action-Planning and Coping-Planning
Components and Quality of Goals and Plans

Information about the use of the action-planning and
coping-planning components and the quality of the plans
developed by the participants was also obtained from the
intervention server registration, where the plans that had been
written were stored. Two dichotomous variables were made,
indicating whether people chose to make a change in dietary
intake and/or physical activity. A dichotomous variable was
created for use of the action-planning component (0: no plan,
1: a plan). Then, the quality of the goal was determined by
scoring thetext that was written in the text boxesin the program.
For thistext, 1 point was obtained if achallenging but realistic
goal was stated (eg, increase walking by 30 minutes daily) and
1 point was obtained if the situation in which the change would
be made was clearly and realistically stated (eg, when going to
and returning from work). For PA, a third point could be
obtained for filling out with whom one was planning to do the
activity (eg, withmy partner or alone). Therefore, 3 pointscould
be obtained for astated PA goal, and 2 points could be obtained
for aDl goal.

A similar approach was used for use and quality of the coping
plans, in particular how the participant planned to avoid or cope
with a difficult situation in the first week of behavior change.
A dichotomous variable was created based on the participant’s
use of the coping-planning component (0: did not describe a
coping plan, 1: described a coping plan). Next, the content of
the coping plan was coded to assess its quality. A coping plan
was coded as correct (scoring a 2) if aresponse was given that
(1) would facilitate the desired behavior, and (2) was feasible
in the risk situations that were defined [40]. If either or both of
these criteria were not met, one point was given to indicate an
incorrect plan.

All goals and coping plans were coded by 2 researchers (LVG
and HV DP) separately, and then discussed until agreement was
obtained.

Independent Measures

Motivational Variables

Intention to prevent weight gain, perceived behavior control,
weight locus of control, and restrained eating are potential
determinants of intervention use and were assessed by online
self-report at baseline. A description of the assessments of these
factorsis described in Multimedia Appendix 2.

Weight locus of control was assessed using atranglation of the
Weight Locus of Control scale [41], which has 4 statements
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(two externally and two internally oriented items). Factor
analyses showed that only one factor could be identified. The
scale reliability (Cronbach alpha) of the four items was 0.61,
which is low, but comparable to the original scale [41]. Thus,
a composite measure (mean value) was created.

Restrained eating was assessed with the restrained subscal e of
the Dutch Eating Behavior Questionnaire [42,43]. This
guestionnaire consists of 10 items about restrained eating.
Cronbach apha of all items was 0.87 and all items were
combined to one mean value.

Sdf-Regulation Skills

Because monitoring weight, planning for PA, planning for DI,
and proactive coping skills could be related to the participant’s
use of the intervention, these can be considered intervention
outcomes. These variables were assessed by self-report at
baseline and at the 6-month follow-up. A description of the
assessments of thesefactorsis provided in Multimedia A ppendix
2.

A dichotomous variable was made for monitoring of weight:
weighing weekly (1) and not weighing weekly (eg, daily or
never; 0).

Planning for PA was assessed with 4 items and planning for DI
was assessed with 3 items. Cronbach alpha was 0.92 for
planning for PA and 0.94 for planning for DI. Therefore,
composite measures (mean scores) were calculated for PA and
DI, respectively.

Proactive coping skills toward body weight were measured
using the 21-item Proactive Competence Scale [44], which is
based on the 5 phases of coping: (1) resource accumulation, (2)
recognition of potential stressors, (3) initial appraisal, (4)
preliminary coping efforts, and (5) elicitation and use of
feedback concerning initial efforts [45]. All items were
combined into one mean score, which had a Cronbach al pha of
0.92.

Fat Intake and Physical Activity

Fat intake and physical activity were assessed by self-report at
baseline and 6 months after the intervention.

Fat intake was assessed using a food frequency questionnaire
that assessed the frequency and quantity of a variety of
high-energy food eaten in the past week. It was based on aDutch
validated questionnaire [46], and it enabled the researcher to
calculate fat intake in fat points. The questionnaire consisted
of 74 questions and was organized according to meal pattern.
Participants recorded their frequency of consumption and portion
sizefor aselection of food items eaten during meal s or between
meals. Higher scores indicate more frequent and/or larger
amounts of fat intake. There were 23 products that fell into the
following categories: dairy products (5), butter (1), gravy (1),
sandwich fillings (3), meat and cheese for main dinner (2), and
sweet, salty, hot and cold snacks (11 in total). In total, a
maximum of 83 fat points could be obtained.

Physical activity was assessed using a questionnaire based on
the Dutch validated Short QUestionnaire to ASsess
Health-enhancing physical activity (SQUASH, developed to
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assess habitual physical activity) [47]. In this 16-item
guestionnaire, participants were asked to indicate how many
days of theweek they participated in specific activitiesand how
much time they engaged in the activity per occasion. For active
transport, respondents were asked how often they cycled and
walked from home to work, and the duration. The same
guestions were asked about walking and cycling during leisure
time. Furthermore, participants were asked how many different
sports they did on aweekly basis (with a maximum of 4). For
each different sport, they were asked to pick their sport activities
(eg, swimming, running, soccer) from a list, indicating the
weekly frequency and the average time they engaged in that
activity per occasion. For each category, the mean number of
minutes per day was calculated by multiplying the frequency
with the duration and dividing this number by 7. Next, the total
number of minutes engaged in physical activity per day was
calculated as the sum of all activities (active transportation,
leisure time activities, and sports).

Body Mass | ndex

The body measurements were performed by trained research
assistants, following a measurement protocol. Participants
height was measured twice at baseline using a Seca mobile
height rod with an accuracy of 0.1 cm. The mean of both
measures was used for height. A calibrated electronic digital
floor scale (Seca 888 class I11) was used to measure body
weight, with an accuracy of 0.2 kg. The measures of height and

weight were used to calculate BMI (weight [kg]/height [m]?).
Body weight was measured at baseline and 6 months after the
intervention period.

Sociodemographic Factors

Sex (maleffemale), date of birth, and educational level were
assessed in the baseline questionnaire. To determine age, we
asked participants their date of birth. Education was assessed
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by asking the participants to indicate what their highest
completed level of education was (choosing 1 of 8 options). A
3-category variable was subsequently made, indicating a low
(completed no education, primary school, secondary school, or
lowest level of high school or lower vocational training),
medium (compl eted intermediate or high level high schoal), or
high (completed higher vocational training, college or
university) level of education.

Analyses

Descriptive statistics were used to describe the study population
interms of baseline demographic, behavioral, and psychol ogical
factors. Logistic regression analyses were applied to study
participant predictors of first intervention visit and follow-up
visits (dependent variables). To identify the best predictors of
use, a backward elimination (likelihood ratio) procedure was
used. Independent variables were age, education, sex, BMI, fat
intake, physical activity, intention, and perceived behavioral
control for weight gain prevention, weight locus of control,
restrained eating, monitoring of weight, action planning for
change in DI and PA, and proactive coping skills as assessed
at baseline.

Descriptive statistics were used to describe the use of the
self-regulation components and the quality of the participants
plans.

Results

Study Population

The mean age of the participantswas47.7 years (SD 9.2), 31.3%
(84/269) were mae, 10.3% (24/232) had a low level of
education, and 48.7% (113/232) had a medium level of

education. The mean BMI was 28.1 kg/m? (SD 2.02; Table 1).
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Table 1. Baseline characteristics of the study participants.

van Genugten et al

Characteristics Values
Demogr aphics 2
Age (years), mean (SD) 47.7 (9.2)
Male, n (%) 84/269 (31.2)
Education level, n (%)

Low 24/232 (10.3)

Medium 113/232 (48.7)

High 95/232 (40.9)

Outcome measures
BMI, kg/m?, mean (SD) 28.17 (2.02)
BMI, n (%)

Hesalthy weight 9/224 (4.0)

Overweight 169/224 (75.4)

Obese 46/224 (20.5)
Fat intake, points, mean (SD) 17.02 (6.0)
Physical activity, minutes, mean (SD) 63.1 (50.4)

Motivational factors®
Intention for weight gain prevention, score (SD) 4.71 (0.6)
Perceived behavioral control for weight gain prevention, score (SD) 4.3 (0.8)
Self-regulation factors
Weekly monitoring weight, n (%)€ 112/230 (48.7)
Action planning, © mean (SD)

DI 2.30 (1.0)

PA 2.08 (1.0)
Proactive coping skills,“mean (SD) 2.67 (0.5)
Weight locus of control °mean (SD) 3.76 (0.66)
Restrained eating,’mean (SD) 3.11 (0.63)

N values are based on number of respondents.
bscore range 1-5.
CScore range 1-4.

Intervention Use

The first intervention module was visited by 93.3% (251/269)
of the participants (Figure 1), the second by 74.1% (199/269),
the third 26.7% (71/269), and the fourth and last module by
15.2% (40/269). The mean number of visits was 1.8 and the
median was 1. Logistic regression analysis (Table 2) showed
that those with a lower level of physical activity (odds ratio
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[OR] 0.98, 95% CI 0.96-0.999), lower action planning for PA
(OR0.23, 95% CI 0.06-0.9) and lower fat intake (OR 0.77, 95%
Cl 0.62-0.95) at baseline were more likely to visit the
intervention once.

Those with low proactive coping skills (OR 0.28, 95% CI
0.10-0.76) and high levels of restrained eating were morelikely
to revisit the intervention (OR 2.45, 95% Cl 1.11-5.43).
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Table2. Resultsof multivariable backward logistic regression analyses examining potential correlates of use and repeated use of thetailored intervention

(N=269).

Predicting factors

Usingtheinterventionat least once  Using the intervention at least twice

OR (95% CI)? OR (95% ClI)
Demographic factors
Age (years), mean (SD) -
Sex
Male -
Female -
Education level -
Low -
Medium -
High -
BMI and behavioral factors
BMI, kg/m? .
Fat intake, mean fat points/day 0.77 (0.62-0.95) -
Physical activity, mean minutes per day 0.98 (0.96-0.999) -
Motivational factors®
Intention for weight gain prevention, mean -
Perceived behavioral control for weight gain prevention, mean -
Self-regulation factors
Monitoring weight -
Nonweekly
Weekly -
Action planning, © mean -
DI
PA 0.23 (0.05-0.97) -
Proactive coping skills for prevention of weight gain,mean 0.28 (0.10-0.76)
Restrained eating,Pmean 2.45 (1.12-5.43)

Weight locus of control Cmean

8Dashes indicate that the specific factor was not included in the final logistic model. In the last column, the last model with only statistically significant

correlates is presented.
bScore range 1-5.
CScore range 1-4.

Use of Planning Components

Server registrations showed that 140 (55.7%) of the participants
chose to make a changein DI and 40 (15.9%) chose to make a
change in PA; the other participants did not set a goal.
Furthermore, 138 participants (54.9%) wrote an action plan for
change in DI (Table 3), 111 (44.2%) of whom had a plan of
good quality (clear description of situation and good plan). An
action plan for an increase in PA was developed by 39 people
(15.9%); 14 (5.6%) stated a plan of good quality. The most
common reason for aplan to be considered of poor quality was

http://www.researchprotocols.org/2014/3/e31/

RenderX

that it gave an unclear description of the moment of change (eg,
in the morning).

In total, 70 people (27.9%) indicated that they were expecting
arisk situation for making achange in DI. A clear and helpful
coping plan (clear description of high-risk situation and
supportive coping plan) was stated by 50 (19.9%) participants,
12 participants (4.7%) were expecting a high-risk situation for
achangein PA, and 6 of them (2.3%) wrote a clear and helpful
coping strategy. Plans were deemed insufficient because they
had either an unclear description of the situation or an unhelpful
strategy.
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Table 3. Frequency of use of the self-regulation tasks and quality of the generated plans among partici pants who visited the first module of the tailored

intervention.
Target behavior Self-regulation component Yes? Good quality
n (%) n (%)
Visitintervention  Visit first tailored module 251 (100) -
Dietary intake
Chose achangein DI 140 (55.8) -
Set agoal for DI 138 (55.0) 111 (80.4)
Described a coping plan for achangein DI 70 (27.9) 50 (71.4)
Physical activity
Chose achangein PA 40 (15.9) -
Set agoal for PA 40 (15.9) 14 (35.0)
Described acoping plan for achangein PA 12 (4.8) 6 (50.0)

#The third column refers to the percentage of participants that have used certain parts of the tailored intervention. The second column refers to the
percentage of participants who had stated agoal or plan of good quality (ie, obtained 2 points by the coding procedure). A dash indicates no data.

Discussion

Overview

In this study, we examined the reach and predictors of reach of
an online computer-tailored weight gain prevention intervention
for overweight adults. Initial use of the intervention was high
(93.3%, 251/269), but only 26.4% (71/269) of the participants
visited 3 modules and 14.9% (40/269) compl eted all 4 modules.
Use of the first tailored intervention module was more likely
among participants who had a lower fat intake, lower physical
activity, and lower action planning for PA at baseline compared
to those who never visited the intervention. Repeated use of the
intervention was more likely among participants with higher
levels of restrained eating and who had a lower score on
proactive coping skills at baseline. Of those who used the
tailored intervention, 55.8% (140/251) stated agoal for achange
in DI and 15.9% (40/251) for a change in PA. Only 27.9%
(70/251) made a coping plan for DI and 4.8% (12/251) for PA.
Approximately half of the written goals and planswere of good
quality.

Website Reach and Characteristics of Users

Useof thefirst intervention module was high, 93.3% (251/269).
However, only 15.2% (40/269) of al the participants finished
thelast (fourth) module. The modulesrequired quite some effort
because they were interactive and needed personal input for
completion of questionnaires and formulation of action and
coping plans. The sharpest decline in visits to the intervention
was between the second and third visits. In the second visit,
participants had to eval uate the success of their behavior change.
It is possible that participants experienced this module as
difficult, confrontational, or not supportive enough. The
observed decline after the first module is comparable to what
has been reported in evaluations of other online interventions
[12-14,48], but is neverthelessworrisome. The email reminders
sent every two weeks to (re)visit the intervention may have
helped somewhat, but they were not sufficient to prevent the
decline in follow-up visits. Other actions to increase revisiting
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might be helpful, for example, telephone calls or short initial
face-to-face contact [10,48]. Short text messages may also be
beneficial. They have been shown to improve the effects of a
planning intervention on fat intake [11]. Including text
messaging would al so be an effective way to remind participants
of their personal goalsand plans, whichiseffectiveinincreasing
brisk walking [49].

Thisstudy showed that trait-like psychological factors, including
body weight self-regulation skills and restrained eating, might
influence online intervention use even more than behavioral or
demographic factors. Restrained eaters were more likely to
revisit the intervention. Perhaps this is because some
characteristics related to restrained eating, such as high
conscientiousness[50], may increase on€e' sintention to complete
activities. Restrained eaters may also be extramoativated to find
extra knowledge and strategies to control their dietary intake.
Nonrestrained eaters may not be as motivated to complete the
intervention. Perhaps they can be mativated in other ways, for
example, by the promise of a self-introduced reward when
finishing the program or achieving a goal.

Baselineweight-related proactive coping skillswere negatively
related to revisiting. This may indicate that those who could
benefit most from the intervention (through learning planning
and coping skills) were indeed more likely to use the
intervention more often, whereas those who already had good
coping skills may have fet that they were not sufficiently
supported by the program. Therefore, the program may be
adapted to fit the needs of those who already have good coping
skills, but who have nevertheless not been successful in
managing their weight.

Overdll, these results indicate that self-regulation skills and
traits that have previously been related to body weight have an
influence on intervention-related behavior. As such, one must
realize that choices that are made during intervention
development (eg, theoretical framework and methods) may
influence the moativation of certain groups to use the
intervention. This is especially notable when looking at the
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differences between first and second time use; self-regulation
factors had stronger relations with second time use (continuing
use after module 1) than first time use.

Reach of the intervention was not associated with motivational
factors. This contradictsthefindings of other studies[12,13,51]
that found that more motivated participants were more likely
to revisit. An explanation of this difference may be that the
self-regulation toolsin thisintervention were incorporated in a
comprehensively tailored program and that the tailoring resulted
in also attracting and committing participants with relatively
lower levels of motivation to visit and revisit the intervention
website. However, it may also be a consequence of the overall
high motivation among participants, with little variance. Thus,
the precise relation between motivation for behavior change
and intervention use needs more exploration. Furthermore,
future research could also include other individual predictors,
such asdisinhibition, taste, impul se control, and weight-rel ated
self-esteem.

Use and repeated use were also not related to sociodemographic
characteristics. Thismay indicate that the program was equally
appealing to people with higher and lower educational levels.
Fidelity

More participants described a goal for change in DI compared
to PA. This preference has been observed before in
weight-related behavior studies [52-54]. Of the 269 participants,
66.9% (180) wrote down their behavior action plan, but the
coping-planning component was used by only 30.5% (82/269).
Similar figures have been reported in other online tailored
interventions, for example by Spittaels and DeBourdeadhuiij
[48], who found that only 3 of 6 people used the goal-planning
component for improving PA. The goa-setting and
action-planning components required active involvement of the
participants (eg, self-reflection, thinking about a solution,
writing it down). A lack of use of the goal-setting component
is worrisome because the behavior change goal is the starting
point for the rest of the intervention and a coping plan is
beneficial for actual change. Therefore, it is very important to
identify how the use of action- and coping-planning tools in
online interventions can be promoted.

To our knowledge, thisis one of the first studies to investigate
fidelity interms of looking at the quality of goalsand plan from
an open-ended entry approach [11]. In general, the quality of
the participants’ action plans was higher than the quality of the
coping plans. Coping planning is a more complex process than
action planning and requires the identification of critical
situations and then finding an appropriate and feasible solution
[36].

The complexity of planning was also visiblein another formative
evaluation of a self-regulation intervention to promote PA
among adolescents; it showed that participants often found it
difficult to make detailed plansfor awholeweek [55]. Although
the format in which participants plan certain activities in the
first week is used by more interventions (eg, [56]), it may be
too difficult to think thisfar ahead. Therefore, if the participant
doesnot define anatural situation that islikely to be encountered
(ie, situational cue), which was often the case in our study, the
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process of automated cue response cannot take place [38].
Exercises that do provide planning with a situational cue to
promote the self-regulation of behavior or health have been
applied in many other studies (eg, [57-59]), and have been found
to be effective in an obese population [11]. However, most of
these studies used a closed-ended format or a more intensive
approach, such as 10 weekly group sessions[57]. For example,
Lee and colleagues provide their participants with a tailored
plan to be physically active for 30 minutes at least 5 days a
week [60]. There is also evidence that action plans that are
completed in the presence of a counsellor are more strongly
related to behavior change [61], but the presence of a counselor
may not necessarily lead to increased self-regulation of diet and
PA [62]. However, thismay also berelated to quality differences
between counsellors, which may be present even when they are
trained, have practiced, and have received feedback [63].

Furthermore, even though computer tailoring mimicsindividual
counseling to some extent, this interaction may not apply to
action- and coping-planning components. The low use of the
planning elements and quality of the goals and plans may
indicate that this is a difficult task for participants or that it
requires too much effort, at least in the way these planning
components were incorporated into the present intervention. It
is, therefore, very important to identify how the use and quality
of action and coping plans in online interventions can be
improved.

Strengths and Limitations

One of this study's strengths is its use of objective information
to assessthelevel of use of the website and the goal-setting and
coping-planning tools. Additionaly, we were able to link
intervention use to personal characteristics, making it possible
to describe characteristics of users and nonusers. Moreover,
BMI was measured in an objective way. However, other
correlates of intervention use were based on self-report, and it
was not possible to compare the open-ended planning format
to aclosed-ended planning format. Finally, these results cannot
be generalized to the whol e popul ation, because our participants

were all overweight (BMI 25-30 kg/m?) and motivated to
participate in this study.

Conclusions

This trial showed that psychological factors such as
self-regulation skills and action planning were associated with
repeated use of an online, computer-tailored self-regulation
intervention aimed at prevention of weight gain among
overweight adults. For future research, including awider variety
of variables that may be related to intervention use can provide
moreinsight into the factorsthat arerelated to intervention use.
Reach of the intervention was not optimal, with relatively few
participants visiting all the intervention modules. The use of
the action- and coping-planning components of theintervention
was even lower and the quality of the generated plans was
disappointing, especialy for the coping plans. It is important
to identify how overal reach of the intervention can be
improved, as well as use and quality of action-planning and
coping-planning components.

JMIR Res Protoc 2014 | vol. 3 |iss. 3| €31 | p. 11
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS van Genugten et &

Acknowledgments

We would like to thank Helen van de Pol for her preliminary work on the analysis of the quality of the self-regulation exercises.
This work was supported by a grant from The Netherlands Organisation for Health Research and Development (ZonMW)
[6130.0025].

Conflictsof I nterest
None declared.

Multimedia Appendix 1
Screenshots from the GRIPP intervention, showing the steps of the tailored intervention.

[PDE File (Adobe PDF File), 2MB-Multimedia Appendix 1]

Multimedia Appendix 2
Description of measurements.

[PDE File (Adobe PDF Fil€), 63K B-Multimedia Appendix 2]

Multimedia Appendix 3
CONSORT-EHEALTH checklist V1.6.2 [64].

[PDF File (Adobe PDF File), 989K B-Multimedia Appendix 3]

References

1. Jeffery RW, Epstein LH, Wilson GT, Drewnowski A, Stunkard AJ, Wing RR. Long-term maintenance of weight loss:
current status. Health Psychology 2000;19(1, Suppl):5-16. [doi: 10.1037/0278-6133.19.Suppl 1.5]

2. World Health Organization. In: BancaF, Nikogosian H, Lobstein T, editors. The Challenge of Obesity in the Who European
Region and the Strategies for Response: Full Report (Euro Publication). Copenhagen: World Health Organization; 2007.

3. Kreuter M. Tailoring Health Messages: Customizing Communication with Computer Technology. Mahwah, NJ: Lawrence
Erlbaum Associates; 2000.

4.  LeungL. Internet embeddedness: linkswith online health information seeking, expectancy value/quality of health information
websites, and I nternet usage patterns. Cyberpsychol Behav 2008 Oct; 11(5):565-569. [doi: 10.1089/cpb.2007.0189] [Medline:
18771393]

5. OenemaA, Brug J, DijkstraA, de Weerdt |, de VriesH. Efficacy and use of an internet-delivered computer-tailored lifestyle
intervention, targeting saturated fat intake, physical activity and smoking cessation: arandomized controlled trial. Ann
Behav Med 2008 Apr;35(2):125-135. [doi: 10.1007/s12160-008-9023-1] [Medline: 18363076]

6. TuH, Cohen GR. Striking jump in consumers seeking health care information. Track Rep 2008 Aug(20):1-8. [Medline:
18770913]

7.  KrebsP Prochaska JO, Rossi JS. A meta-analysis of computer-tailored interventions for health behavior change. Prev Med
2010;51(3-4):214-221 [FREE Full text] [doi: 10.1016/j.ypmed.2010.06.004] [Medline: 20558196]

8.  Kroeze W, Werkman A, Brug J. A systematic review of randomized trials on the effectiveness of computer-tail ored education
on physical activity and dietary behaviors. Ann Behav Med 2006 Jun; 31(3):205-223. [doi: 10.1207/s15324796abm3103_2]
[Medline: 16700634]

9. Norman GJ, Zabinski MF, Adams MA, Rosenberg DE, Yaroch AL, Atienza AA. A review of eHealth interventions for
physical activity and dietary behavior change. Am J Prev Med 2007 Oct;33(4):336-345 [FREE Full text] [doi:
10.1016/j.amepre.2007.05.007] [Medline: 17888860]

10. 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]

11. Soureti A, Murray P, Cobain M, van Mechelen W, Hurling R. Web-based risk communication and planning in an obese
population: exploratory study. JMed Internet Res 2011;13(4):e100 [FREE Full text] [doi: 10.2196/jmir.1579] [Medline:
22126827)

12.  Brouwer W, OenemaA, Raat H, Crutzen R, de Nooijer J, de Vries NK, et al. Characteristics of visitors and revisitorsto
an Internet-delivered computer-tailored lifestyle intervention implemented for use by the general public. Health Educ Res
2010 Aug;25(4):585-595 [FREE Full text] [doi: 10.1093/her/cyp063] [Medline: 19897515]

http://www.researchprotocols.org/2014/3/e31/ JMIR Res Protoc 2014 | vol. 3 |iss. 3| €31 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v3i2e31_app1.pdf&filename=14309d43940ade1022d4b6dd0c0e1a02.pdf
https://jmir.org/api/download?alt_name=resprot_v3i2e31_app1.pdf&filename=14309d43940ade1022d4b6dd0c0e1a02.pdf
https://jmir.org/api/download?alt_name=resprot_v3i2e31_app2.pdf&filename=0fa23a35de4f7c11c168d13492f77e95.pdf
https://jmir.org/api/download?alt_name=resprot_v3i2e31_app2.pdf&filename=0fa23a35de4f7c11c168d13492f77e95.pdf
https://jmir.org/api/download?alt_name=resprot_v3i2e31_app3.pdf&filename=de4ee8573a226f9ef948f66b8e1fb727.pdf
https://jmir.org/api/download?alt_name=resprot_v3i2e31_app3.pdf&filename=de4ee8573a226f9ef948f66b8e1fb727.pdf
http://dx.doi.org/10.1037/0278-6133.19.Suppl1.5
http://dx.doi.org/10.1089/cpb.2007.0189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18771393&dopt=Abstract
http://dx.doi.org/10.1007/s12160-008-9023-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18363076&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18770913&dopt=Abstract
http://europepmc.org/abstract/MED/20558196
http://dx.doi.org/10.1016/j.ypmed.2010.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20558196&dopt=Abstract
http://dx.doi.org/10.1207/s15324796abm3103_2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16700634&dopt=Abstract
http://europepmc.org/abstract/MED/17888860
http://dx.doi.org/10.1016/j.amepre.2007.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17888860&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://www.jmir.org/2011/4/e100/
http://dx.doi.org/10.2196/jmir.1579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22126827&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19897515
http://dx.doi.org/10.1093/her/cyp063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19897515&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS van Genugten et &

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

Robroek SJ, Brouwer W, Lindeboom D, Oenema A, Burdorf A. Demographic, behavioral, and psychosocial correlates of
using the website component of aworksite physical activity and healthy nutrition promotion program: alongitudinal study.
JMed Internet Res 2010;12(3):e44 [EREE Full text] [doi: 10.2196/jmir.1402] [Medline: 20921001]

Verheijden MW, Jans MP, Hildebrandt VH, Hopman-Rock M. Rates and determinants of repeated participationin a
web-based behavior change program for healthy body weight and healthy lifestyle. JMed Internet Res 2007;9(1):el [FREE
Full text] [doi: 10.2196/jmir.9.1.e1] [Medline: 17478410]

van Genugten L, van Empelen P, Flink I, Oenema A. Systematic devel opment of a self-regulation weight-management
intervention for overweight adults. BMC Public Health 2010;10:649 [FREE Full text] [doi: 10.1186/1471-2458-10-649]
[Medline: 20979603]

Durlak JA, DuPre EP. Implementation matters: areview of research on theinfluence of implementation on program outcomes
and the factors affecting implementation. Am J Community Psychol 2008 Jun;41(3-4):327-350. [doi:
10.1007/s10464-008-9165-0] [Medline: 18322790]

van Genugten L, van Empelen P, Boon B, Borsboom G, Visscher T, Oenema A. Results from an online computer-tailored
weight management intervention for overweight adults: randomized controlled trial. JMed Internet Res 2012;14(2):e44
[FREE Full text] [doi: 10.2196/jmir.1901] [Medline: 22417813]

Eysenbach G. Thelaw of attrition. JMed Internet Res 2005;7(1):e11 [FREE Full text] [doi: 10.2196/jmir.7.1.e11] [Medline:
15829473]

Baranowski T, Stables G. Process eval uations of the 5-a-day projects. Health Educ Behav 2000 Apr;27(2):157-166. [Medline:
10768797]

Brouwer W, Kroeze W, Crutzen R, de Nooijer J, de Vries NK, Brug J, et al. Which intervention characteristics are related
to more exposure to internet-delivered healthy lifestyle promotion interventions? A systematic review. JMed Internet Res
2011;13(1):e2 [FREE Full text] [doi: 10.2196/jmir.1639] [Medline: 21212045]

Austin JT, Vancouver JB. Goal constructsin psychology: Structure, process, and content. Psychological Bulletin
1996;120(3):338-375. [doi: 10.1037/0033-2909.120.3.338]

Maes S, Karoly P. Self-regulation assessment and intervention in physical health and illness: areview. Appl Psychol 2005
Apr;54(2):267-299. [doi: 10.1111/].1464-0597.2005.00210.x]

Schwarzer R. Self-regulatory processes in the adoption and maintenance of health behaviors. J Health Psychol 1999
Mar;4(2):115-127. [doi: 10.1177/135910539900400208] [Medline: 22021474]

Luszczynska A, Schwarzer R. Planning and aelf-efficacy in the adoption and maintenance of breast self-examination: a
longitudinal study on self-regulatory cognitions. Psychology & Health 2003 Jan;18(1):93-108. [doi:
10.1080/0887044021000019358]

Scholz U, Schiiz B, Ziegelmann JP, Lippke S, Schwarzer R. Beyond behavioural intentions: planning mediates between
intentions and physical activity. Br J Health Psychol 2008 Sep;13(Pt 3):479-494. [doi: 10.1348/135910707X216062]
[Medline: 17553212]

Holt CL, Clark EM, Kreuter MW. Weight locus of control and weight-related attitudes and behaviors in an overweight
population. Addictive Behaviors 2001 May;26(3):329-340. [doi: 10.1016/S0306-4603(00)00108-8]

Pasman W, Saris WH, Westerterp-Plantenga M S. Predictors of weight maintenance. Obes Res 1999 Jan;7(1):43-50.
[Medline: 10023729]

Gollwitzer P. The volitional benefits of planning. In: Gollwitzer P, Bargh JA, editors. The Psychology of Action: Linking
Cognition and Moativation to Behavior. New York: The Guilford Press; 1996:287-312.

Luszczynska A, Haynes C. Changing nutrition, physical activity and body weight among student nurses and midwives:
effects of a planning intervention and self-efficacy beliefs. JHealth Psychol 2009 Nov;14(8):1075-1084. [doi:
10.1177/1359105309342290] [Medline: 19858328]

Schwarzer R, Richert J, Kreausukon P, Remme L, Wiedemann AU, Reuter T. Tranglating intentionsinto nutrition behaviors
via planning requires self-efficacy: evidence from Thailand and Germany. Int J Psychol 2010 Aug 1;45(4):260-268. [doi:
10.1080/00207591003674479] [Medline: 22044011]

Sniehotta FF, Scholz U, Schwarzer R. Action plans and coping plans for physical exercise: A longitudinal intervention
study in cardiac rehabilitation. Br JHealth Psychol 2006 Feb;11(Pt 1):23-37. [doi: 10.1348/135910705X43804] [Medline:
16480553]

de Vet E, OenemaA, Brug J. More or better: do the number and specificity of implementation intentions matter in increasing
physical activity? Psychology of Sport and Exercise 2011 Jul;12(4):471-477. [doi: 10.1016/j.psychsport.2011.02.008]

BA S, 1 C,JC S, WPT J. Diet, nutrition and the prevention of excess weight gain and obesity. PHN 2007 Jan 2;7(1a). [doi:
10.1079/PHN2003585]

Ajzen|. Thetheory of planned behavior. Organizational behavior and human decision processes 1991 Dec;50(2):179-211.
[doi: 10.1016/0749-5978(91)90020-T]

Weinstein ND, Sandman PM. A model of the precaution adoption process: evidence from home radon testing. Health
Psychology 1992;11(3):170-180. [doi: 10.1037/0278-6133.11.3.170]

Sniehotta FF. Towards a theory of intentional behaviour change: plans, planning, and self-regulation. Br J Health Psychol
2009 May;14(Pt 2):261-273. [doi: 10.1348/135910708X 389042] [Medline: 19102817]

http://www.researchprotocols.org/2014/3/e31/ JMIR Res Protoc 2014 | vol. 3 |iss. 3| €31 | p. 13

(page number not for citation purposes)


http://www.jmir.org/2010/3/e44/
http://dx.doi.org/10.2196/jmir.1402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20921001&dopt=Abstract
http://www.jmir.org/2007/1/e1/
http://www.jmir.org/2007/1/e1/
http://dx.doi.org/10.2196/jmir.9.1.e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17478410&dopt=Abstract
http://www.biomedcentral.com/1471-2458/10/649
http://dx.doi.org/10.1186/1471-2458-10-649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20979603&dopt=Abstract
http://dx.doi.org/10.1007/s10464-008-9165-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18322790&dopt=Abstract
http://www.jmir.org/2012/2/e44/
http://dx.doi.org/10.2196/jmir.1901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22417813&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://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10768797&dopt=Abstract
http://www.jmir.org/2011/1/e2/
http://dx.doi.org/10.2196/jmir.1639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21212045&dopt=Abstract
http://dx.doi.org/10.1037/0033-2909.120.3.338
http://dx.doi.org/10.1111/j.1464-0597.2005.00210.x
http://dx.doi.org/10.1177/135910539900400208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22021474&dopt=Abstract
http://dx.doi.org/10.1080/0887044021000019358
http://dx.doi.org/10.1348/135910707X216062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17553212&dopt=Abstract
http://dx.doi.org/10.1016/S0306-4603(00)00108-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10023729&dopt=Abstract
http://dx.doi.org/10.1177/1359105309342290
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19858328&dopt=Abstract
http://dx.doi.org/10.1080/00207591003674479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22044011&dopt=Abstract
http://dx.doi.org/10.1348/135910705X43804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16480553&dopt=Abstract
http://dx.doi.org/10.1016/j.psychsport.2011.02.008
http://dx.doi.org/10.1079/PHN2003585
http://dx.doi.org/10.1016/0749-5978(91)90020-T
http://dx.doi.org/10.1037/0278-6133.11.3.170
http://dx.doi.org/10.1348/135910708X389042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19102817&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS van Genugten et &

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

Deci EL, Ryan RM. The "what" and "why" of goal pursuits: human needs and the self-determination of behavior.
Psychological Inquiry 2000 Oct;11(4):227-268. [doi: 10.1207/S15327965PL11104_01]

Gollwitzer B, Sheeran P. Implementation intentions and goal achievement: a meta-analysis of effects and processes. Adv
Exp Socl Psychol 2006;38:69-119. [doi: 10.1016/S0065-2601(06)38002-1]

Marlatt G, Gordon JR. Relapse prevention: maintenance strategies in the treatment of addictive behaviors. New York:
Guilford Press; 1985.

van Osch L, Lechner L, Reubsaet A, Wigger S, de Vries H. Relapse prevention in a national smoking cessation contest:
effects of coping planning. Br JHealth Psychol 2008 Sep;13(Pt 3):525-535. [doi: 10.1348/135910707X224504] [Medline:
17631695]

Saltzer EB. The weight locus of control (WLOC) scale: a specific measure for obesity research. J Pers Assess 1982
Dec;46(6):620-628. [doi: 10.1207/s15327752jpad4606_11] [Medline: 7161695]

van Strien T. Nederlandse Vragenlijst voor eetgedrag (NVE), Handleiding. In: Dutch Eating Behaviour Questionnaire,
Manual. Amsterdam: Boom test uitgevers; 2005.

van Strien T, Frijters JER, Bergers GPA, Defares PB. The Dutch Eating Behavior Questionnaire (DEBQ) for assessment
of restrained, emotional, and external eating behavior. Int J Eat Disord 1986 Feb;5(2):295-315. [doi:
10.1002/1098-108X(198602)5:2<295::A1D-EAT 2260050209>3.0.CO; 2-T]

Bode C, de Ridder DTD, Kuijer RG, Bensing JM. Effects of an intervention promoting proactive coping competenciesin
middle and |ate adulthood. Gerontologist 2007 Feb 01;47(1):42-51. [doi: 10.1093/geront/47.1.42]

Aspinwall LG, Taylor SE. A stitch in time: self-regulation and proactive coping. Psychol Bull 1997;121(3):417-436. [doi:
10.1037/0033-2909.121.3.417]

van Assema P, Brug J, Ronda G, Steenhuis|. Therelative validity of a short Dutch questionnaire as a means to categorize
adults and adolescents to total and saturated fat intake. JHum Nutr Diet 2001 Oct;14(5):377-390. [doi:
10.1046/j.1365-277X.2001.00310.x]

Wendel-Vos G. Reproducibility and relative validity of the short questionnaire to assess health-enhancing physical activity.
J Clin Epidemiol 2003 Dec;56(12):1163-1169. [doi: 10.1016/S0895-4356(03)00220-8]

Spittaels H, De Bourdeaudhuij I. Implementation of an online tailored physical activity intervention for adultsin Belgium.
Health Promot Int 2006 Dec;21(4):311-319 [FREE Full text] [doi: 10.1093/heapro/dal030] [Medline: 16963783
Prestwich A, Perugini M, Hurling R. Can implementation intentions and text messages promote brisk walking? A randomized
trial. Health Psychol 2010 Jan;29(1):40-49. [doi: 10.1037/a0016993] [Medline: 20063934]

Elfhag K, Morey LC. Personality traits and eating behavior in the obese: poor self-control in emotional and external eating
but personality assetsin restrained eating. Eat Behav 2008 Aug;9(3):285-293. [doi: 10.1016/j.eatbeh.2007.10.003] [Medline:
18549987]

Anderson-Bill ES, Winett RA, Wojcik JR. Social cognitive determinants of nutrition and physical activity among web-health
users enrolling in an online intervention: the influence of social support, self-efficacy, outcome expectations, and
self-regulation. JMed Internet Res 2011 Mar;13(1):e28 [FREE Full text] [doi: 10.2196/jmir.1551] [Medline: 21441100]
Kottke TE, Clark MM, Aase LA, Brandel CL, Brekke M J, Brekke LN, et al. Self-reported weight, weight goals, and weight
control strategies of amidwestern population. Mayo Clin Proc 2002 Feb; 77(2):114-121. [doi: 10.4065/77.2.114] [Medline:
11838644]

SerdulaM, Mokdad AH, Williamson DF, Galuska DA, Mendlein JM, Heath GW. Prevalence of attempting weight loss
and strategies for controlling weight. JAMA 1999 Oct 13;282(14):1353-1358. [Medline: 10527182]

Wammes B, French S, Brug J. What young Dutch adults say they do to keep from gaining weight: self-reported prevalence
of overeating, compensatory behaviours and specific weight control behaviours. Public Health Nutr 2007 Aug;10(8):790-798.
[doi: 10.1017/S1368980007258537] [Medline: 17381910]

Riiser K, Lgndal K, Ommundsen Y, Sundar T, Helseth S. Development and usability testing of an internet intervention to
increase physical activity in overweight adolescents. IMIR Res Protoc 2013;2(1):e7 [FREE Full text] [doi:
10.2196/resprot.2410] [Medline: 23612506]

Irvine AB, Gelatt VA, Seeley JR, Macfarlane P, Gau JM. Web-based intervention to promote physical activity by sedentary
older adults: randomized controlled trial. JMed Internet Res 2013;15(2):e19 [FREE Full text] [doi: 10.2196/jmir.2158]
[Medline: 23470322]

Gokee-Larose J, Gorin AA, Wing RR. Behavioral self-regulation for weight lossin young adults: arandomized controlled
trial. Int JBehav Nutr Phys Act 2009;6:10 [FREE Full text] [doi: 10.1186/1479-5868-6-10] [Medline: 19220909]

Powell H, Gibson PG. Options for self-management education for adults with asthma. Cochrane Database Syst Rev
2003(1):CD004107. [doi: 10.1002/14651858.CD004107] [Medline: 12535511]

Thoolen BJ, de Ridder D, Bensing J, Gorter K, Rutten G. Beyond good intentions: the role of proactive coping in achieving
sustained behavioural change in the context of diabetes management. Psychol Health 2009 Mar;24(3):237-254. [doi:
10.1080/08870440701864504] [Medline: 20204991]

Lee MK, Park HA, Yun YH, Chang Y J. Development and formative evaluation of aweb-based self-management exercise
and diet intervention program with tailored motivation and action planning for cancer survivors. IMIR Res Protoc
2013;2(1):e11 [FREE Full text] [doi: 10.2196/resprot.2331] [Medline: 23612029]

http://www.researchprotocols.org/2014/3/e31/ JMIR Res Protoc 2014 | vol. 3 |iss. 3| €31 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1207/S15327965PLI1104_01
http://dx.doi.org/10.1016/S0065-2601(06)38002-1
http://dx.doi.org/10.1348/135910707X224504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17631695&dopt=Abstract
http://dx.doi.org/10.1207/s15327752jpa4606_11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7161695&dopt=Abstract
http://dx.doi.org/10.1002/1098-108X(198602)5:2<295::AID-EAT2260050209>3.0.CO;2-T
http://dx.doi.org/10.1093/geront/47.1.42
http://dx.doi.org/10.1037/0033-2909.121.3.417
http://dx.doi.org/10.1046/j.1365-277X.2001.00310.x
http://dx.doi.org/10.1016/S0895-4356(03)00220-8
http://heapro.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=16963783
http://dx.doi.org/10.1093/heapro/dal030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16963783&dopt=Abstract
http://dx.doi.org/10.1037/a0016993
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20063934&dopt=Abstract
http://dx.doi.org/10.1016/j.eatbeh.2007.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18549987&dopt=Abstract
http://www.jmir.org/2011/1/e28/
http://dx.doi.org/10.2196/jmir.1551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21441100&dopt=Abstract
http://dx.doi.org/10.4065/77.2.114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11838644&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10527182&dopt=Abstract
http://dx.doi.org/10.1017/S1368980007258537
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17381910&dopt=Abstract
http://www.researchprotocols.org/2013/1/e7/
http://dx.doi.org/10.2196/resprot.2410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23612506&dopt=Abstract
http://www.jmir.org/2013/2/e19/
http://dx.doi.org/10.2196/jmir.2158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23470322&dopt=Abstract
http://www.ijbnpa.org/content/6//10
http://dx.doi.org/10.1186/1479-5868-6-10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19220909&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD004107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12535511&dopt=Abstract
http://dx.doi.org/10.1080/08870440701864504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20204991&dopt=Abstract
http://www.researchprotocols.org/2013/1/e11/
http://dx.doi.org/10.2196/resprot.2331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23612029&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS van Genugten et &

61. LuszczynskaA. Animplementation intentions intervention, the use of a planning strategy, and physical activity after
myocardia infarction. Soc Sci Med 2006 Feb;62(4):900-908. [doi: 10.1016/j.socscimed.2005.06.043] [Medline: 16095786]

62. DennisEA, Potter KL, Estabrooks PA, Davy BM. Weight gain prevention for college freshmen: comparing two social
cognitive theory-based interventions with and without explicit self-regulation training. J Obes 2012;2012:803769 [FREE
Full text] [doi: 10.1155/2012/803769] [Medline: 22778919]

63. Broekhuizen K, Althuizen E, van Poppel MN, Donker M, van Mechelen W. From theory to practice: intervention fidelity
in arandomized controlled trial aiming to optimize weight development during pregnancy. Health Promot Pract 2012
Nov;13(6):816-825. [doi: 10.1177/1524839912447190] [Medline: 22773616]

64. Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing eval uation reports of
Web-based and mobile health interventions. JMed Internet Res 2011;13(4):e126 [ FREE Full text] [doi: 10.2196/jmir.1923]
[Medline: 22209829]

Abbreviations

DI: dietary intake
PA: physica activity

Edited by G Eysenbach; submitted 05.03.13; peer-reviewed by A Soureti, R Newton; comments to author 24.04.13; revised version
received 11.06.13; accepted 13.03.14; published 23.07.14

Please cite as:

van Genugten L, van Empelen P, Oenema A

Intervention Use and Action Planning in a Web-Based Computer-Tailored Weight Management Program for Overweight Adults:
Randomized Controlled Trial

JMIR Res Protoc 2014;3(3):€31

URL: http://mwww.researchprotocols.org/2014/3/e31/

doi: 10.2196/resprot.2599

PMID: 25057122

©Lenneke van Genugten, Pepijn van Empelen, Anke Oenema. Originally published in JMIR Research Protocols
(http://www.researchprotocol s.org), 23.07.2014. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction
inany medium, provided the origina work, first published in IMIR Research Protocols, is properly cited. The complete bibliographic
information, alink to the original publication on http://www.researchprotocols.org, aswell asthis copyright and license information
must be included.

http://www.researchprotocols.org/2014/3/e31/ JMIR Res Protoc 2014 | vol. 3 |iss. 3| €31 | p. 15
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1016/j.socscimed.2005.06.043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16095786&dopt=Abstract
http://dx.doi.org/10.1155/2012/803769
http://dx.doi.org/10.1155/2012/803769
http://dx.doi.org/10.1155/2012/803769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22778919&dopt=Abstract
http://dx.doi.org/10.1177/1524839912447190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22773616&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://www.researchprotocols.org/2014/3/e31/
http://dx.doi.org/10.2196/resprot.2599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25057122&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

