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Abstract

Background: Patients with cardiovascular risk factors can reduce their risk of cardiovascular disease by increasing their physical
activity and their physical fitness. According to the guidelines for cardiovascular risk management, health professionals should
encourage their patients to engage in physical activity.

Objective: In this paper, we provide insight regarding the systematic development of a Web-based intervention for both health
professionals and patients with cardiovascular risk factors using the development method Intervention Mapping. The different
steps of Intervention Mapping are described to open up the “black box” of Web-based intervention development and to support
future Web-based intervention development.

Methods: The development of the Professional and Patient Intention and Behavior Intervention (PIB2 intervention) was initiated
with a needs assessment for both health professionals (ie, physiotherapy and nursing) and their patients. We formulated performance
and change objectives and, subsequently, theory- and evidence-based intervention methods and strategies were selected that were
thought to affect the intention and behavior of health professionals and patients. The rationale of the intervention was based on
different behavioral change methods that allowed us to describe the scope and sequence of the intervention and produced the
Web-based intervention components. The Web-based intervention consisted of 5 modules, including individualized messages
and self-completion forms, and charts and tables.

Results: The systematic and planned development of the PIB2 intervention resulted in an Internet-delivered behavior change
intervention. The intervention was not developed as a substitute for face-to-face contact between professionals and patients, but
as an application to complement and optimize health services. The focus of the Web-based intervention was to extend professional
behavior of health care professionals, as well as to improve the risk-reduction behavior of patients with cardiovascular risk factors.

Conclusions: The Intervention Mapping protocol provided a systematic method for developing the intervention and each
intervention design choice was carefully thought-out and justified. Although it was not a rapid or an easy method for developing
an intervention, the protocol guided and directed the development process. The application of evidence-based behavior change
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methods used in our intervention offers insight regarding how an intervention may change intention and health behavior. The
Web-based intervention appeared feasible and was implemented. Further research will test the effectiveness of the PIB2
intervention.

Trial Registration: Dutch Trial Register, Trial ID: ECP-92

(JMIR Res Protoc 2012;1(2):e21) doi: 10.2196/resprot.1804
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Introduction

Developing a Web-based intervention requires a well-thought
idea, but also a plan of how to design, implement, and evaluate
the intervention. Intervention Mapping provides a framework
for building high-quality interventions that are systematically
planned, theory- and evidence-based, and take perspectives of
end users and intermediaries into consideration [1-6].
Intervention Mapping has been found to be effective for
developing interventions [1,2,7-11]. Intervention Mapping
consists of 6 planning steps in which each step has a different
task and is a prerequisite for the next step. Intervention Mapping
places specific emphasis on the transparency of the translation
of evidence-based behavior change techniques in intervention
components. This is to develop the intervention, explain its
rationale, and to facilitate replication [4]. Intervention Mapping
is used throughout the process of creating an intervention (from
diagnosis of the problem to problem solution) and includes
collaborating iteratively with priority groups, stakeholders, and
experts in the fields of health education and health promotion.

In designing the intervention for this study, we focused on
patients with cardiovascular risk factors. Cardiovascular risk
factors increase the risk for cardiovascular disease, Type 2
diabetes, and overall mortality and morbidity [12,13]. Physical
activity, particularly intense physical activity, improves
cardiovascular fitness and is associated with important
cardiovascular health benefits [13,14]. Lifestyle interventions
directed at increasing physical activity, thereby enhancing
physical fitness, may improve the cardiovascular risk profile of
patients. In designing the intervention, we included health
professionals, because they can—and should—encourage
patients with cardiovascular risk factors to become and stay
physically active.

This paper provides insight regarding the systematic
development process of the Web-based Professional and Patient
Intention and Behavior (PIB2) intervention to open up the “black
box” of Web-based intervention development and support future
development. The development of the behavioral change
intervention should facilitate logic transparency, reproducibility,
and diffusion of the intervention. The intervention sought to
optimize behavioral coaching by health professionals and to
encourage previously physically inactive patients with
cardiovascular risk factors to become physically active,
following cardiovascular risk management guidelines with a
potential for implementation in cardiovascular inpatient and
outpatient care [15].

Methods

The first step of Intervention Mapping is a needs assessment of
the study population. The questions explored in the first step
included: What is the problem? What are the causes? What
behaviors are related to the problem? Are there detectable risk
groups? The social-cognitive determinants that could explain
intention and behavior were also studied [1,4]. The second step
defined the performance objectives with the specification of the
change objectives. The performance objectives are the
anticipated behavioral outcomes of the intervention. The change
objectives describe how important social-cognitive determinants
that explain intention and behavior can be changed. In the third
step, the performance objectives were linked to the
social-cognitive determinants of intention and behavior, as
explored in step 1. The theory-based intervention methods to
change the determinants of intention and the (health) behavior
of interest were selected [1,4]. We selected the theory-based
methods, looked at the considerations for using these methods,
and described conditions and strategies. Acquiring insight into
behavioral change methods to be used in intervention design is
essential to evaluate the effectiveness of an intervention because
it reveals not only why an intervention changed intention and/or
(health) behavior, but also why it may have failed [16,17]. In
the fourth step, an intervention was developed based on the
integration of these theory-based methods of behavior change
and the intervention was pretested. During the fifth step, an
adoption and implementation plan for the intervention was
created to facilitate sustained implementation. In step 6, the
expected results were compared to the actual results to assess
the accuracy of the intervention [1,4]. See Figure 1 for an
overview of the steps of Intervention Mapping, including the
design, implementation, and evaluation of the intervention.

Participants were health professionals and former students of
the University of Applied Sciences, Utrecht, the Netherlands.
Participants with at least a Bachelor’s degree in nursing or
physiotherapy and who had consultations with patients with
cardiovascular risk factors were invited to participate. Patients
with at least one cardiovascular risk factor (abdominal obesity,
high blood pressure, low high-density lipoprotein cholesterol,
elevated triglycerides, and elevated blood glucose levels) and
low physical activity levels were invited [12,13]. We facilitated
sustained implementation of the intervention by rewarding
health professionals for extensive use of the Web-based PIB2
intervention with a certificate of 10 European credits. The
implementation of the PIB2 intervention was approved by the
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Ethics Committee at Maastricht University and was registered in the Dutch Trial Register (Trial ID: ECP-92).

Figure 1. Intervention Mapping steps, design, implementation, and evaluation of the Professional and Patient Intention and Behavior (PIB2) intervention.

Results

We undertook a separate planning process for health
professionals because they perform different behaviors with
different social-cognitive determinants related to the intention
and behavior in question than their patients with cardiovascular
risk factors do [18,19].Within each step of the Intervention
Mapping protocol, the application for health professionals is
presented followed by the application for patients with
cardiovascular risk factors.

Intervention Mapping Step 1: Needs Assessment
(Health Professionals)
In the needs assessment for health professionals, we performed
a literature review, held focus group interviews, and studied the
social-cognitive determinants that explained intention and
behavior. Focus group interviews with health professionals
(n = 7) revealed that encouraging patients to become physically
active was seen as an integral part of their daily practice and,
although perceived as relatively easy to do, patient compliance
was often a problem. In previous research, we studied through
questionnaire the social-cognitive determinants of intention and
behavior to encourage patients with cardiovascular risk factors
to become physically active [19-28]. Input for the Intervention
Mapping process showed that health professionals’
encouragement of physical activity among cardiovascular
patients could be predicted by high levels of intention to
encourage physical activity among these patients [19].

Intervention Mapping Step 1: Needs Assessment
(Patients)
In the needs assessment for patients with cardiovascular risk
factors, the literature showed various guidelines explaining the
recommended levels of physical activity and physical fitness.
In a previous study, we investigated physical activity and
physical fitness in an adult population and found that the
intensity of physical activity was especially important in
reducing cardiovascular risk factors [18]. Small group interviews
(12 interviews with 3 patients each) revealed that patients with
cardiovascular risk factors found being physically active a
complex health behavior to incorporate into daily living and it
was difficult to maintain. We studied through questionnaire the
social-cognitive determinants of patients’ physical activity
intentions and the corresponding behavior [20-28]. Input for
the Intervention Mapping process showed that behavior was
predicted by high levels of intention [18].

Intervention Mapping Step 2: Define Objectives and
Specify Changes (Health Professionals)
We defined the desired behavior of health professionals as
encouraging behavior conducive to the health of patients. Health
professionals should encourage patients with cardiovascular
risk factors to become physically active at increasing levels of
intensity as an extension of their professional behavior. This
overall objective of extending professional behavior was
specified in the health care professionals’ performance
objectives. The performance objectives were directed at
monitoring their encouraging behavior, formulating explicit
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plans to encourage their patients, and maintaining and habitually encouraging patients to prevent relapse (Table 1).

Table 1. Intervention Mapping step 2 performance objectives for health care professionals and patients with cardiovascular risk factors.

Performance objectivesTarget group

Monitor the encouragement of physical activity among patients with cardiovascular risk factors as a prerequisite for a
physically active patient

Health professionals

Formulate explicit plans to encourage physical activity among patients with cardiovascular risk factors

Identify solutions to diminish the barriers to encouraging physical activity among patients with cardiovascular risk factors

Formulate explicit plans to cope with difficult situations that occur while encouraging physical activity among patients
with cardiovascular risk factors

Maintain and habitually encourage physical activity among patients with cardiovascular risk factors to prevent relapse

Monitor cardiovascular risks linked to the intensity of physical activityPatients with cardiovascu-
lar risk factors

Make explicit plans for physical activity

Identify solutions to diminish barriers to physical activity

Make explicit plans to cope with difficult situations that occur during physical activity

Maintain a lifestyle marked by physical activity to prevent relapse

The performance objectives were linked with the
social-cognitive determinants of intention and behavior as
described in step 1. The link between performance objectives
and social-cognitive determinants resulted in a matrix displaying
the change objectives for health professionals (Tables 2 and 3).
For example, the performance objective that professionals

formulate explicit plans to encourage patients was related to
the change objectives that health professionals know that
planning is important, that they describe their personal benefits
for planning, that they feel confident planning the
encouragement, and they describe when, where, and how they
will encourage patients to engage in physical activity.
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Table 2. Intervention Mapping step 2 (change objectives) performance objectives for health professionals linked to social-cognitive determinants risk
perception, attitudes, and social influence.

Social influence and skillsAttitude and outcome expectationsRisk perception and knowledgePerformance objectives health pro-
fessionals

Describes others as supporting or
encouraging patients with cardiovas-
cular risk factors; asks for support;
feels confident about handling nega-
tive social influence when encourag-
ing patients with cardiovascular risk
factors; performs skills necessary to
encourage physical activity for car-
diovascular patients

Feels positively about encouraging
patients with cardiovascular risk
factors to become physically active
and the (health) benefits of physical
activity; expects that physical activ-
ity will decrease cardiovascular risk
factors

Describes the relationship between
the professional behavior of encour-
aging physical activity and health
outcomes for patients with cardiovas-
cular risk factors; indicates that car-
diovascular risk factors are related
to the intensity of physical activity;
reports relevant justifications for
encouraging patients with cardiovas-
cular risk factors to engage in phys-
ical activity

Monitors encouragement of physical
activity among patients with cardio-
vascular risk factors as a prerequi-
site for a physically active patient

Feels confident in planning the en-
couragement of patients with cardio-
vascular risk factors to engage in
physical activity in regard signifi-
cant others

Describes personal benefits for
planning the encouragement of pa-
tients with cardiovascular risk fac-
tors to engage in physical activity

Knows planning is important for
encouraging patients with cardiovas-
cular risk factors to engage in phys-
ical activity

Formulates explicit plans to encour-
age physical activity among patients
with cardiovascular risk factors

Discusses with colleagues the nega-
tive feelings, thoughts, and actions
about encouraging patients with
cardiovascular risk factors to engage
in physical activity that keep
him/her from encouraging patients

Describes negative feelings,
thoughts, and actions regarding en-
couraging patients with cardiovascu-
lar risk factors to engage in physical
activity that keep him/her from en-
couraging patients

Recognizes negative feelings,
thoughts, and actions regarding en-
couraging patients with cardiovascu-
lar risk factors to engage in physical
activity that keep him/her from en-
couraging patients

Identifies solutions to diminish bar-
riers to encourage physical activity
among patients with cardiovascular
risk factors

States that he/she is convinced of
the importance of encouraging pa-
tients with cardiovascular risk fac-
tors to engage in physical activity

Formulates explicit plans to cope
with difficult situations that occur
while encouraging physical activity
among patients with cardiovascular
risk factors

Handles negative social influence
(to relapse)

States benefits of encouraging pa-
tients with cardiovascular risk fac-
tors to engage in physical activity
in the short and long term; states
that the best reaction to relapse is to
restart

Indicates that relapse is part of en-
couraging patients with cardiovascu-
lar risk factors to engage physical
activity

Maintains and habitually encourages
physical activity among patients
with cardiovascular risk factors to
prevent relapse
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Table 3. Intervention Mapping step 2 (change objectives) performance objectives for health care professionals linked to social-cognitive determinants
self-efficacy and barriers.

Barriers and skills to cope with barriersSelf-efficacy and skillsPerformance objectives for health profes-
sionals

Is confident about encouraging patients with
cardiovascular risk factors to become physically
active; demonstrates the skills necessary to en-
courage patients with cardiovascular risk factors
to become physically active; demonstrates
practical skills necessary to encourage physical
activity among patients with cardiovascular risk
factors

Monitors that encouragement of physical
activity among patients with cardiovascular
risk factors is a prerequisite for a physically
active patient

Describes when, where, and how they will en-
courage patients with cardiovascular risk factors
to engage in physical activity

Formulates explicit plans to encourage
physical activity among patients with cardio-
vascular risk factors

Handles situations that keep them from encouraging
patients with cardiovascular risk factors to engage in
physical activity

Identifies solutions to diminish barriers to
encouraging physical activity among pa-
tients with cardiovascular risk factors

Incorporates difficult situations in daily planning for
the encouragement of patients with cardiovascular risk
factors to engage in physical activity

Demonstrates skills in daily planning for the
encouragement of patients with cardiovascular
risk factors to engage in physical activity

Formulates explicit plans to cope with diffi-
cult situations that occur while encouraging
physical activity among patients with cardio-
vascular risk factors

Handles incidental situations that keep him/her from
encouraging patients with cardiovascular risk factors
to engage in physical activity

Is confident in his/her ability to encourage pa-
tients with cardiovascular risk factors to engage
in physical activity; demonstrates that it is best
to restart after relapse; evaluates encouraging
behavior

Maintains and habitually encourages physi-
cal activity among patients with cardiovas-
cular risk factors to prevent relapse

Intervention Mapping Step 2: Define Objectives and
Specify Changes (Patients)
In formulating our intervention objectives for patients, we
defined the desired behavior as risk-reduction behavior assuming
that if an intervention reduces the prevalence of risk factors, it
can also reduce the prevalence of disease. Thus, not only should
physical activity be encouraged for patients, but also the
intensity of their physical activity, resulting in healthy behaviors
for patients with cardiovascular risk factors [14]. This overall
objective of risk-reduction behavior of the patient was specified
in the performance objectives (Table 1). The performance
objectives were directed at monitoring cardiovascular risk linked
to physical activity, making explicit plans, and maintaining a

lifestyle marked by physical activity to prevent relapse. The
link between these performance objectives and social-cognitive
determinants resulted in a matrix displaying the change
objectives for patients with cardiovascular risk factors (Tables
4 and 5). Examples of change objectives related to the
performance objective that patients maintain a lifestyle marked
by physical activity to prevent relapse was related to the change
objectives that patients indicate that relapse is a part of changing
lifestyle physical activity, stating the health benefits of physical
activity, feeling confident about handling negative social
influence, and about being able to perform physical activity,
demonstrating an ability to restart and evaluate the behavior,
and that they can handle incidental situations that keep them
from engaging in physical activity.
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Table 4. Intervention mapping step 2 (change objectives) performance objectives for patients with cardiovascular risk factors linked to social-cognitive
determinants risk perception, attitudes, and social influence.

Social influence and skillsAttitude and outcome expectationsRisk perception and knowledgePerformance objectives for patients

Describes significant others as sup-
porting physical activity; asks for
support; feels confident about han-
dling negative social influence; per-
forms social skills necessary for
physical activity

Feels positively about the (health)
benefits of physical activity; expects
that physical activity decreases car-
diovascular risk factors

Describes relationship between
physical activity and health; de-
scribes their personal cardiovascular
risk; describes that cardiovascular
risk factors are related to the intensi-
ty of physical activity; indicate rele-
vant reasons for physical activity

Monitors their cardiovascular risk
linked to the intensity of physical
activity

Feels confident in planning physical
activity in regard to social circum-
stances

Describes personal benefits of plan-
ning physical activity

Knows planning is important for
physical activity

Makes explicit plans for physical
activity

Discusses negative feelings,
thoughts, and actions about physical
activity, cardiovascular risk factors,
the body or self that keep him/her
from engaging in physical activity

Describes negative feelings,
thoughts, and actions about physical
activity, cardiovascular risk factors,
the body or self that keep him/her
from engaging in physical activity

Recognizes negative feelings,
thoughts, and actions about physical
activity, cardiovascular risk factors,
the body or self that keep him/her
from engaging in physical activity

Patient identifies solutions to dimin-
ish barriers to physical activity

Expresses being convinced that
physical activity is important

Makes explicit plans to cope with
difficult situations that occur during
physical activity

Feels confident about handling neg-
ative social influence (to relapse)

States the health benefits of physical
activity in the short and long term;
states that the best reaction to re-
lapse is to restart

Indicates that relapse is part of
changing lifestyle physical activity

Maintains a lifestyle marked by
physical activity to prevent relapse

Table 5. Intervention mapping step 2 (change objectives) performance objectives for patients with cardiovascular risk factors linked to social-cognitive
determinants self-efficacy, and barriers.

Barriers and skills to cope with barriersSelf-efficacy and skillsPerformance objectives for patients

Is confident about being able to perform physical
activity; demonstrates the skills; shows practical
skills necessary for physical activity

Monitors their cardiovascular risk linked
to the intensity of physical activity

Describes when, where, and how they will en-
gage in physical activity

Makes explicit plans for physical activity

Handles situations that keep him/her from engaging in
physical activity

Identifies solutions to diminish barriers to
physical activity

Incorporates difficult situations in daily planning for
physical activity

Demonstrates skills in daily planning for physi-
cal activity

Makes explicit plans to cope with difficult
situations that occur during physical activ-
ity

Handles incidental situations that keep him/her from
engaging in physical activity

Is confident about being able to perform physical
activity; demonstrates that it is best to restart
after relapse; evaluates physical activity behavior

Maintains a lifestyle marked by physical
activity to prevent relapse

Intervention Mapping Step 3: Theory-Based Methods
and Practical Strategies
In step 3, we selected the theory-based methods (Table 6). We
applied the theoretical method of risk communication and risk
perception to encourage thinking about individual risk and
personal vulnerability. This was followed by the generation of
attitudinal change and outcome expectations by applying the
method of decisional balance to list the pros and cons [29]. We
applied the theoretical methods resistance to social pressure and
mobilizing others for social support to encourage seeking social
support [23]. Providing emotional support or supporting people
with information and advice influences the performance of the
behavior and is a protective factor for health outcomes [1].
Guided practice to encourage subskill enactment was also
facilitated [30]. Interventions that maximize beneficial attitudes,

subjective norms, and perceived behavioral control have a
substantial impact on intentions [29]. We applied the theoretical
method of “action and coping planning.” Action planning can
initiate changes in intention. Interventions that provoke
alterations in intention have a greater impact on health-related
behavior [30-32]. Related to action planning, formulating
implementation intentions by preparatory planning when, where,
and how health professionals would encourage physical activity
among patients with cardiovascular risk factors, as well as
determining when, where, and how patients would engage in a
physical activity was added to the intervention [33]. When health
professionals and patients formulate their own plans (their own
implementation intentions), they are more likely to attain the
goal and to perform the planned health behavior [34]. This
strategy of implementation planning was found to generate a
medium-sized effect on health behaviors [35]. Coping planning
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was initiated to allow health professionals and patients to better
cope with putting behavior change into practice [36]. Coping
planning was initiated when health professionals and patients
identified high-risk situations that might cause them to withdraw

from the desired behavior [37]. In addition, health professionals
and patients were aided to make their own explicit plans to cope
with potential difficult situations that would hinder them from
engaging in health behavior or relapse [38].

Table 6. Intervention mapping step 3 (theory-based methods) social-cognitive determinants linked to theoretical methods and their conditions.

Conditions and strategiesConsiderations for useTheory-based methodDeterminant

Encourage thinking about
individual risk and personal
vulnerability

Requires knowledge about the relation-
ship between (health) problem and (risk
vs nonencouraging) behavior

Risk communication, risk
perception

Risk perception, knowledge

Encourage listing pro and
cons of changing the behav-
ior in the short and long
term

Requires consideration and evaluation
of behavior

Decisional balanceAttitude, outcome expectations

Encourage to resist social
pressure

Requires social-skill enactment with
feedback

Resistance to social pres-
sure

Social influence and skills

Encourage to seek social
support

Requires a network that can potentially
support health behavior

Mobilizing others for so-
cial support

Encourage subskills practiceRequires subskill enactment with feed-
back

Guided practicePerceived behavioral controland skills

Planning behavior change,
making a behavior change
plan

Requires specification of when, where,
and how to act

Action planning

Put into practice behavior
change

Requires identification of high-risk situ-
ations and the practice of coping respons-
es

Coping planningBarriers and skills to cope

In a systematic review and meta-analysis, it was found that the
number of behavioral change techniques applied had a positive
impact on the total effect size of the intervention [6,39]. An
overview of reviews on behavioral change techniques to promote
behavior change found that risk communication, use of social
support, and self-monitoring of behavior were all shown to be
relatively effective [16]. Also, coping and action planning were
found to have a sustainable effect on health behavior [6,36].
The intervention provided personalized text messages (with
individuals’ names in headings) that were shown to be highly
effective in encouraging interaction and support of behavioral
change in interventions [6,40].

Intervention Mapping Step 4: Intervention
A Web-based behavioral change intervention was considered
the most appropriate intervention. The intervention aimed to
motivate health care professionals to encourage physical activity
among their patients and to extend their professional behavior.
The intervention also aimed to improve risk-reduction behavior
in patients with cardiovascular risk factors. The intervention
was not developed as a substitute for face-to-face contact
between the health professional and the patient, but as an
additional instrument to optimize health services [41]. Research
has demonstrated the favorable effects of Internet-delivered
interventions, also specific for physical activity interventions
[42-46]. Computer-delivered interventions can improve
social-cognitive determinants and also enhance health behavior
and general health maintenance [42]. An Internet-delivered
intervention facilitates the delivery of the intervention to a large
group of professionals and patients. Using a website is appealing

to the group of interest and has the benefits of making processes
visible [47].

Several tests and interviews were conducted with experts and
members of the target groups (health professionals and patients)
to verify the match between intervention components, the
performance and change objectives, theory-based methods,
conditions for use, and strategies. The PIB2 intervention embeds
5 modules, each comprising a sequential set of screens on the
website (Figure 2).

In module 1, the health professionals encouraged the patient to
become and stay physically active. Module 1 was designed to
invite the patient to participate in the intervention (to use the
intervention based on the mutual exchange of information
between the health professionals and the patient) paralleling the
performance and change objectives, the methods, conditions,
and strategies (Figure 2). It started with the assessment of
cardiovascular risk factors according to the guidelines for
cardiovascular risk management [15]. Based on this assessment,
the patient’s cardiovascular risk factors were displayed in a pie
chart and changes in the number of risk factors or risk factor
levels were registered and also displayed. During the assessment
step, the levels of physical activity (intensity and duration) were
assessed with the short questionnaire to assess health-enhancing
physical activity (SQUASH). Physical activity and the intensity
(total intensity and high, medium, and low intensity) of physical
activity was displayed in a bar chart; changes were registered
and also displayed [48]. The social-cognitive determinants of
the patient, and the intention and behavior toward physical
activity, were assessed through a questionnaire and displayed
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in the health spider chart of the patient; changes were registered
and later shown [18].

After the assessment, the health professionals began coaching
the patient with cardiovascular risk factors through a process
of behavior changes to become and to stay physically active.
In the process of behavior change, the 7 theory-based methods,
conditions, and strategies were put into practice through 7
different website screens. The process of behavior change started
with risk perception by encouraging the patient to think about
individual cardiovascular risk and personal vulnerability, and
the relationship between physical activity and cardiovascular
risk. This was followed by listing the pros and cons of changing
(or not changing) their behavior in the short and long term, and
encouraging the patient to describe what his/her personal pros
and cons are to becoming (or not becoming) physically active
in the short and long term. After this, the patient was encouraged
to resist social pressure and to seek social support, and to
practice the necessary subskills. The process of behavior change
ended with planning the behavior change by making a behavior
change plan and putting the behavior change into practice. The
patient was encouraged to specify when, where, and how to
become physically active in a plan. When the patient started to
put the physical active lifestyle into practice, high-risk situations
should be detected and the practice of coping responses was
encouraged.

A feedback system measured the progress of the patient’s
cardiovascular risk factors, physical activity levels, and the
process of behavior change. The patient’s profile was displayed
while the health professional was working with the patient. The
health professional provided the patient with physical activity
recommendations based on research [14,49]. The physical
activity recommendations were also shown in the patient’s
profile and could be changed by the health professional when
needed.

Module 2 was the health professionals’ support system. The
support system was parallel to the website screens of module
1 (Figure 2). Module 2 contained background information about
how to coach the patient with cardiovascular risk factors through
the processes of behavior change. This module consisted of
explanations of the methods, conditions, and strategies for the
health professionals, scripts on how to start conversations, and
so on. The health professionals could read background
information for each method and select parts of this information.
Once selected, the website displayed the selected background
information for all subsequent consultations with this and other
patients by clicking the “show suggestions” button in module
1.

Module 3 facilitated the professional to become a motivating
and encouraging health professional (Figure 2). It contained
self-complete forms and was designed to educate the health
professional. The process of behavior change for health
professionals started with “risk” communication, thinking about

encouraging patients, and thinking about compliant patients.
This was followed by listing the pros and cons of encouraging
(or not encouraging) patients in the short and long term. After
this, the health professional was encouraged to seek social
support and look at the subskills needed to be an encouraging
health professional. The process of behavior change ended with
planning the behavior change, making a behavior change plan,
and putting the behavior change into practice. The professional
was encouraged to specify in a plan when, where, and how to
encourage patients. When the professional started to put his
encouraging behavior into practice, the identification of
high-risk situations and the practice of coping responses was
encouraged. In module 3, a feedback system was incorporated
to enable the professional to evaluate their progress. At the
initiation of the behavior change process, the health
professionals filled in a questionnaire on social-cognitive
determinants, intention, and behavior to encourage patients.
Progress was registered and made visible in the health
professionals’ coaching spider chart [19].

Module 4 consisted of a forum directed at health professionals.
Health professionals could use the forum to share experiences
with other health professionals who also used the PIB2
intervention and find solutions for specific problems pertaining
to the coaching of patients (Figure 2). A researcher responsible
for the implementation process responded to questions when
other professionals did not respond or when responses were
incorrect; however, the researcher refrained from interrupting
online discussions.

Module 5 facilitated the patient to look back at the plans he
made in conjunction with the health professionals in module 1
(Figure 2). Patients could examine the forms completed in
module 1 and prepare for the next consultation with their health
professional. The patient received these personalized messages
underwritten with the name of their health care professional.
Patients could see their progress in reducing the number of their
cardiovascular risk factors, increasing physical activity levels,
and implementing behavioral changes displayed in the same
way as in module 1. The patient could read the physical activity
recommendations provided by their health professional and
practice them at home or elsewhere.

The health professionals could use all the modules of the PIB2
intervention with a log-in code. However, patients could only
access module 5 with their log-in code. Health professionals
could access background information on the PIB2 intervention
and specific information for each module. Information on
physical activity, physical fitness, general physical activity
devices, making an activity plan, and cardiovascular risk factors
were accessible. For patients, information about the PIB2
intervention with specific information on only module 5 was
available. Background information and a response form for
members of the general public visiting the website was also
available.
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Figure 2. Intervention Mapping step 4 (intervention) flowchart of the intervention.

Intervention Mapping Step 5: Adoption and
Implementation Plan
In step 5 of Intervention Mapping we developed a plan to
facilitate implementation of the intervention (Table 7). Health
professionals were invited to participate via a personalized
email. They were invited to attend a meeting at which the
Web-based intervention was demonstrated and could be
practiced. The intervention was self-explanatory, and

participants could choose not to attend the meeting and use the
demonstration tool on the website to familiarize themselves
with the use of the website. This was followed by telephone
calls, emails, and meetings [50]. Much effort was put in
motivating the health professionals to use and keep using the
website. The health professionals selected the patients with
cardiovascular risk factors. Health professionals were strongly
recommended to use the intervention for every patient suitable
for intervention.

Table 7. Intervention Mapping step 5 (adoption and implementation plan) and step 6 (evaluation plan).

DesignGroup

Health professionals

T3 End intervention at
12 months

T2 Start intervention,
continuous measure-
ment

T1 PreinterventionIntervention
group 1

T4 End of the in-
tervention at 24
months

T3 Start intervention,
continuous measure-
ment

T2 Preintervention IIT1 Preintervention IControl group A

Patients with cardiovascu-
lar risk factors

T3 End of the interven-
tion at 12 months

T2 Start intervention,
continuous measure-
ment

T1 PreinterventionIntervention
group 2

T3 End of the in-
tervention at 24
months

T2 Start intervention,
continuous measure-
ment

T1 PreinterventionControl group B

Intervention Mapping Step 6: Evaluation Plan
The website was designed from the bottom up, beginning with
determining the data needed to measure the effectiveness of the

Web-based intervention [47]. The evaluation of the PIB2
intervention was designed according to the Consolidated
Standards of Reporting Trials (CONSORT) criteria for reporting
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a randomized controlled trial [51] and will be reported in line
with the emerging CONSORT-EHEALTH guideline [52]. The
intervention will be evaluated by a pretest and posttest
randomized controlled trial design consisting of a health
professional intervention group and a health professional
waiting-list control group (Table 7). The health professionals
were randomly allocated to the intervention vs the waiting-list
control group. The health professionals selected the patients
with cardiovascular risk factors. Continuous data collection will
be part of the Web-based intervention for a follow-up period of
12 months.

The effect evaluation will be performed to verify whether the
PIB2 intervention was successful in extending the encouraging
behavior of health professionals (if methods, conditions, and
strategies to use these methods were successfully applied to
change performance and change objectives). The effect
evaluation will also be performed to verify whether the
intervention was successful in strengthening the physical activity
behavior of patients with cardiovascular risk factors (if we
attained their performance and change objectives). For patients,
the main outcome measure was improvement in cardiovascular
risk profiles (if patients decreased their number of cardiovascular
risk factors by at least one risk factor and/or decreased their
levels of cardiovascular risk factors at the end of the
intervention). The process evaluation will be performed during
implementation of the PIB2 intervention through the collection
of data on the use and usability of the PIB2-intervention
modules.

Discussion

This paper describes the systematic development process of the
Web-based PIB2 intervention to disclose the black box of
Web-based interventions and support future Web-based
intervention development. Intervention Mapping step 1, the
needs assessment for health professionals, indicated that we
could state the problem that they do not always encourage
patients with cardiovascular risk factors to become and/or stay
physically active. The outcome measure for health care
professionals was to extend their professional behavior. For
patients at risk for cardiovascular disease, we could state the
problem that they had low intentions toward, and inadequate
levels of, physical activity and physical fitness. The outcome
measure for patients with cardiovascular risk factors was to
expand their risk-reduction behavior. Intervention Mapping step
2 resulted in matrices with specific performance and change
objectives, for both health professionals and patients, linked
with important social-cognitive determinants. Intervention
mapping step 3 resulted in the linking of important
social-cognitive determinants of intention and behavior,
performance and change objectives with theory-based methods,

and conditions and strategies to use these methods based on
results of previous studies [39]. In step 4 of Intervention
Mapping, we designed and pretested the website, and in step 5,
the adoption and implementation plan of how to select and invite
the health professionals and patients with cardiovascular risk
factors to take part in the intervention was described. Step 6
Intervention Mapping resulted in the evaluation design for the
intervention, consisting of a health professional intervention
group and a health professional waiting-list control group. The
intervention was implemented and the subgroups will be
analyzed for their primary outcomes, extended professional
behavior, and expanded patients’ risk-reduction behavior.

Changing intentions and behavior among both health
professionals and patients is a complex process with many
inhibiting factors. By assessing the needs of both health
professionals and patients, we defined important and changeable
social-cognitive determinants. Using evidence-based behavior
change techniques in the development process of the
intervention was important because they provided insight
regarding how social-cognitive determinants of health
professionals and patients’ may be changed. It proved difficult
in Intervention Mapping step 3 (theory-based methods and
strategies) to tune in on both groups, health professionals and
patients with cardiovascular risk factors. Also in Intervention
Mapping step 4, the development of the Web-based intervention
made this complicated. We designed a prototype of the website,
and it took many revisions, especially for the modules directed
at health care professionals, before completion. The ease-of-use
of the website for the selected methods proved complicated, as
was the interaction between modules. Although influencing the
professional behavior for health professionals and the physical
activity behavior for patients with cardiovascular risk factors
is difficult to achieve, the Intervention Mapping protocol
provided us with tools to handle this complicated process.

Although it is easy to conclude that when you want to change
the health-related behavior of patients it is a prerequisite that
health professionals are able to handle the process of behavior
change, this proved difficult. Choosing a Web-based intervention
showed many opportunities to handle this complicated process,
in our view more than any other method, but it proved difficult
to make the website easy to use without having to explain
everything.

Furthermore, although we carefully developed and tested the
Web-based intervention in close cooperation with health
professionals and patients with cardiovascular risk factors, much
of its success depends on its feasibility and usefulness in the
health professionals’ daily practice and on whether there is
sufficient time and expertise to use the intervention during the
consultation period.

Acknowledgments
The authors would like to thank Ir Lex Verheesen for his contribution in the development of the website.

Conflicts of Interest
None declared.

JMIR Res Protoc 2012 | vol. 1 | iss. 2 | e21 | p. 11http://www.researchprotocols.org/2012/2/e21/
(page number not for citation purposes)

Sassen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


References

1. Bartholomew LK, Parcel GS, Kok G, Gottlieb NH. Planning Health Promotion Programs: An Intervention Mapping
Approach. San Francisco, CA: Jossey-Bass; 2006.

2. Bartholomew LK, Parcel GS, Kok G, Gottlieb NH, Fernández ME. Planning health promotion programs: An Intervention
Mapping approach. San Francisco, CA: Jossey-Bass; 2011.

3. Kok G, Schaalma H, Ruiter RA, van Empelen P, Brug J. Intervention mapping: protocol for applying health psychology
theory to prevention programmes. J Health Psychol 2004 Jan;9(1):85-98. [doi: 10.1177/1359105304038379] [Medline:
14683571]

4. Schaalma H, Kok G. Decoding health education interventions: the times are a-changin'. Psychol Health 2009 Jan;24(1):5-9.
[doi: 10.1080/08870440903126348] [Medline: 20186636]

5. van Bokhoven MA, Kok G, van der Weijden T. Designing a quality improvement intervention: a systematic approach.
Qual Saf Health Care 2003 Jun;12(3):215-220 [FREE Full text] [Medline: 12792013]

6. 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]

7. Van Kesteren NM, Kok G, Hospers HJ, Schippers J, De Wildt W. Systematic development of a self-help and motivational
enhancement intervention to promote sexual health in HIV-positive men who have sex with men. AIDS Patient Care STDS
2006 Dec;20(12):858-875. [doi: 10.1089/apc.2006.20.858] [Medline: 17192151]

8. Alewijnse D, Mesters IE, Metsemakers JF, van den Borne BH. Program development for promoting adherence during and
after exercise therapy for urinary incontinence. Patient Educ Couns 2002 Nov;48(2):147-160. [Medline: 12401418]

9. Heinen MM, Bartholomew LK, Wensing M, van de Kerkhof P, van Achterberg T. Supporting adherence and healthy
lifestyles in leg ulcer patients: systematic development of the Lively Legs program for dermatology outpatient clinics.
Patient Educ Couns 2006 May;61(2):279-291. [doi: 10.1016/j.pec.2005.04.007] [Medline: 15964733]

10. Wolfers ME, van den Hoek C, Brug J, de Zwart O. Using Intervention Mapping to develop a programme to prevent sexually
transmittable infections, including HIV, among heterosexual migrant men. BMC Public Health 2007;7:141 [FREE Full
text] [doi: 10.1186/1471-2458-7-141] [Medline: 17615052]

11. van Stralen MM, Kok G, de Vries H, Mudde AN, Bolman C, Lechner L. The Active plus protocol: systematic development
of two theory- and evidence-based tailored physical activity interventions for the over-fifties. BMC Public Health 2008;8:399
[FREE Full text] [doi: 10.1186/1471-2458-8-399] [Medline: 19055806]

12. National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III). Third Report of the National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III)
final report. Circulation 2002;106(25):3143-3421.

13. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, American Heart Association, National Heart‚
Lung‚ and Blood Institute. Diagnosis and management of the metabolic syndrome: an American Heart Association/National
Heart, Lung, and Blood Institute Scientific Statement. Circulation 2005 Oct 25;112(17):2735-2752 [FREE Full text] [doi:
10.1161/CIRCULATIONAHA.105.169404] [Medline: 16157765]

14. Sassen B, Cornelissen V, Kiers H, Wittink H, Kok GJ, Vanhees L. Physial fitness matters more than physical activity in
controlling cardiovascular disease risk factors. Eur J Cardiovasc Prev Rehabil 2009;16:667-683.

15. Kwaliteitsinstituut voor de Gezondheidszorg CBO en Nederlands Huisartsen Genootschap. Utrecht: 2006. Multidisciplinaire
richtlijn Cardiovasculair risicomanagement URL: https://www.nvvc.nl/UserFiles/File/Pdf/cvrm_2006.pdf [accessed
2012-11-30] [WebCite Cache ID 6CZ0KVmWk]

16. Van Achterberg T, Huisman-de Waal GG, Ketelaar NA, Oostendorp RA, Jacobs JE, Wollersheim HC. How to promote
healthy behaviours in patients? An overview of evidence for behaviour change techniques. Health Promot Int Aug 25 2010.

17. Abraham C, Michie S. A taxonomy of behavior change techniques used in interventions. Health Psychol 2008
May;27(3):379-387. [doi: 10.1037/0278-6133.27.3.379] [Medline: 18624603]

18. Sassen B, Kok G, Schaalma H, Kiers H, Vanhees L. Cardiovascular risk profile: cross-sectional analysis of motivational
determinants, physical fitness and physical activity. BMC Public Health 2010;10:592 [FREE Full text] [doi:
10.1186/1471-2458-10-592] [Medline: 20929529]

19. Sassen B, Kok G, Vanhees L. Predictors of healthcare professionals' intention and behaviour to encourage physical activity
in patients with cardiovascular risk factors. BMC Public Health 2011;11:246 [FREE Full text] [doi:
10.1186/1471-2458-11-246] [Medline: 21504566]

20. Ajzen I. The theory of planned behavior. Organizational Behavior and Human Decision Processes 1991;50:179-211.
21. Fishbein M, Ajzen I. Predicting and Changing Behavior: The Reasoned Action Approach. New York: Psychology Press;

2010.
22. Godin G, Kok G. The theory of planned behavior: a review of its applications to health-related behaviors. Am J Health

Promot 1996;11(2):87-98. [Medline: 10163601]

JMIR Res Protoc 2012 | vol. 1 | iss. 2 | e21 | p. 12http://www.researchprotocols.org/2012/2/e21/
(page number not for citation purposes)

Sassen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1177/1359105304038379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14683571&dopt=Abstract
http://dx.doi.org/10.1080/08870440903126348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20186636&dopt=Abstract
http://qhc.bmj.com/cgi/pmidlookup?view=long&pmid=12792013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12792013&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/10.1089/apc.2006.20.858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17192151&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12401418&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2005.04.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15964733&dopt=Abstract
http://www.biomedcentral.com/1471-2458/7/141
http://www.biomedcentral.com/1471-2458/7/141
http://dx.doi.org/10.1186/1471-2458-7-141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17615052&dopt=Abstract
http://www.biomedcentral.com/1471-2458/8/399
http://dx.doi.org/10.1186/1471-2458-8-399
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19055806&dopt=Abstract
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=16157765
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.169404
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16157765&dopt=Abstract
https://www.nvvc.nl/UserFiles/File/Pdf/cvrm_2006.pdf
http://www.webcitation.org/

                                                6CZ0KVmWk
http://dx.doi.org/10.1037/0278-6133.27.3.379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18624603&dopt=Abstract
http://www.biomedcentral.com/1471-2458/10/592
http://dx.doi.org/10.1186/1471-2458-10-592
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20929529&dopt=Abstract
http://www.biomedcentral.com/1471-2458/11/246
http://dx.doi.org/10.1186/1471-2458-11-246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21504566&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10163601&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Bandura A. Social Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs, NJ: Prentice-Hall;
1986.

24. Armitage CJ, Conner M. Sociale cognitive determinants of blood donation. J of Appl Social psychology 2001;31:1-28.
25. Sheeran P, Trafimow D, Armitage CJ. Predicting behaviour from perceived behavioural control: tests of the accuracy

assumption of the theory of planned behaviour. Br J Soc Psychol 2003 Sep;42(Pt 3):393-410. [doi:
10.1348/014466603322438224] [Medline: 14567844]

26. Rhodes RE, Courneya KS. Investigating multiple components of attitude, subjective norm, and perceived control: an
examination of the theory of planned behaviour in the exercise domain. Br J Soc Psychol 2003 Mar;42(Pt 1):129-146. [doi:
10.1348/014466603763276162] [Medline: 12713760]

27. Rodgers WM, Conner M, Murray TC. Distinguishing among perceived control, perceived difficulty, and self-efficacy as
determinants of intentions and behaviours. Br J Soc Psychol 2008 Dec;47(Pt 4):607-630. [doi: 10.1348/014466607X248903]
[Medline: 17945040]

28. Bandura A. Self-efficacy: The Exercise of Control. New York: Freeman; 1997.
29. Fife-Schaw C, Sheeran P, Norman P. Simulating behaviour change interventions based on the theory of planned behaviour:

Impacts on intention and action. Br J Soc Psychol 2007 Mar;46(Pt 1):43-68. [doi: 10.1348/014466605X85906] [Medline:
17355718]

30. Godin G, Bélanger-Gravel A, Amireault S, Gallani MC, Vohl MC, Pérusse L. Effect of implementation intentions to change
behaviour: moderation by intention stability. Psychol Rep 2010 Feb;106(1):147-159. [Medline: 20402438]

31. Webb TL, Sheeran P. Does changing behavioral intentions engender behavior change? A meta-analysis of the experimental
evidence. Psychol Bull 2006 Mar;132(2):249-268. [doi: 10.1037/0033-2909.132.2.249] [Medline: 16536643]

32. Godin G, Conner M. Intention-behavior relationship based on epidemiologic indices: an application to physical activity.
Am J Health Promot 2008 Feb;22(3):180-182. [doi: 10.4278/ajhp.22.3.180] [Medline: 18251118]

33. Gollwitzer PM, Schaal B. Metacognition in action: the importance of implementation intentions. Pers Soc Psychol Rev
1998;2(2):124-136. [doi: 10.1207/s15327957pspr0202_5] [Medline: 15647140]

34. Achtziger A, Gollwitzer PM, Sheeran P. Implementation intentions and shielding goal striving from unwanted thoughts
and feelings. Pers Soc Psychol Bull 2008 Mar;34(3):381-393. [doi: 10.1177/0146167207311201] [Medline: 18272806]

35. Sheeran P, Webb TL, Gollwitzer PM. The interplay between goal intentions and implementation intentions. Pers Soc
Psychol Bull 2005 Jan;31(1):87-98. [doi: 10.1177/0146167204271308] [Medline: 15574664]

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

37. 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: 10.1348/135910708X389042] [Medline: 19102817]

38. Marlat GA, Gordon JR. Relapse Prevention: Maintenance Strategies in the Treatment of Addictive Behaviors. New York:
The Guilford Press; 1985.

39. de Bruin M, Viechtbauer W, Schaalma HP, Kok G, Abraham C, Hospers HJ. Standard care impact on effects of highly
active antiretroviral therapy adherence interventions: A meta-analysis of randomized controlled trials. Arch Intern Med
2010 Feb 8;170(3):240-250. [doi: 10.1001/archinternmed.2009.536] [Medline: 20142568]

40. Hawkins RP, Kreuter M, Resnicow K, Fishbein M, Dijkstra A. Understanding tailoring in communicating about health.
Health Educ Res 2008 Jun;23(3):454-466 [FREE Full text] [doi: 10.1093/her/cyn004] [Medline: 18349033]

41. Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health care interventions delivered over the internet?
A systematic review of the published literature. J Med Internet Res 2006;8(2):e10 [FREE Full text] [doi: 10.2196/jmir.8.2.e10]
[Medline: 16867965]

42. Portnoy DB, Scott-Sheldon LA, Johnson BT, Carey MP. Computer-delivered interventions for health promotion and
behavioral risk reduction: a meta-analysis of 75 randomized controlled trials, 1988-2007. Prev Med 2008 Jul;47(1):3-16.
[doi: 10.1016/j.ypmed.2008.02.014] [Medline: 18403003]

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

44. Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic review of tailored print health behavior change
interventions. Psychol Bull 2007 Jul;133(4):673-693. [doi: 10.1037/0033-2909.133.4.673] [Medline: 17592961]

45. Wantland DJ, Portillo CJ, Holzemer WL, Slaughter R, McGhee EM. The effectiveness of Web-based vs. non-Web-based
interventions: a meta-analysis of behavioral change outcomes. J Med Internet Res 2004 Nov 10;6(4):e40 [FREE Full text]
[doi: 10.2196/jmir.6.4.e40] [Medline: 15631964]

46. van den Berg MH, Schoones JW, Vliet Vlieland TP. Internet-based physical activity interventions: a systematic review of
the literature. J Med Internet Res 2007;9(3):e26 [FREE Full text] [doi: 10.2196/jmir.9.3.e26] [Medline: 17942388]

47. Crutzen R, de Nooijer J, Brouwer W, Oenema A, Brug J, de Vries NK. A conceptual framework for understanding and
improving adolescents' exposure to Internet-delivered interventions. Health Promot Int 2009 Sep;24(3):277-284 [FREE
Full text] [doi: 10.1093/heapro/dap018] [Medline: 19515716]

JMIR Res Protoc 2012 | vol. 1 | iss. 2 | e21 | p. 13http://www.researchprotocols.org/2012/2/e21/
(page number not for citation purposes)

Sassen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1348/014466603322438224
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14567844&dopt=Abstract
http://dx.doi.org/10.1348/014466603763276162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12713760&dopt=Abstract
http://dx.doi.org/10.1348/014466607X248903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17945040&dopt=Abstract
http://dx.doi.org/10.1348/014466605X85906
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17355718&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20402438&dopt=Abstract
http://dx.doi.org/10.1037/0033-2909.132.2.249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16536643&dopt=Abstract
http://dx.doi.org/10.4278/ajhp.22.3.180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18251118&dopt=Abstract
http://dx.doi.org/10.1207/s15327957pspr0202_5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15647140&dopt=Abstract
http://dx.doi.org/10.1177/0146167207311201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18272806&dopt=Abstract
http://dx.doi.org/10.1177/0146167204271308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15574664&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/10.1348/135910708X389042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19102817&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2009.536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20142568&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=18349033
http://dx.doi.org/10.1093/her/cyn004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18349033&dopt=Abstract
http://www.jmir.org/2006/2/e10/
http://dx.doi.org/10.2196/jmir.8.2.e10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867965&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2008.02.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18403003&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://dx.doi.org/10.1037/0033-2909.133.4.673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17592961&dopt=Abstract
http://www.jmir.org/2004/4/e40/
http://dx.doi.org/10.2196/jmir.6.4.e40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15631964&dopt=Abstract
http://www.jmir.org/2007/3/e26/
http://dx.doi.org/10.2196/jmir.9.3.e26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17942388&dopt=Abstract
http://heapro.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19515716
http://heapro.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19515716
http://dx.doi.org/10.1093/heapro/dap018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19515716&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


48. Wendel-Vos GC, Schuit AJ, Saris WH, Kromhout D. Reproducibility and relative validity of the short questionnaire to
assess health-enhancing physical activity. J Clin Epidemiol 2003 Dec;56(12):1163-1169. [Medline: 14680666]

49. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, American College of Sports Medicine, American Heart
Association. Physical activity and public health: updated recommendation for adults from the American College of Sports
Medicine and the American Heart Association. Circulation 2007 Aug 28;116(9):1081-1093 [FREE Full text] [doi:
10.1161/CIRCULATIONAHA.107.185649] [Medline: 17671237]

50. Brouwer W, Oenema A, Crutzen R, de Nooijer J, de Vries NK, Brug J. An exploration of factors related to dissemination
of and exposure to internet-delivered behavior change interventions aimed at adults: a Delphi study approach. J Med Internet
Res 2008;10(2):e10 [FREE Full text] [doi: 10.2196/jmir.956] [Medline: 18417443]

51. Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT 2010 statement: updated guidelines for reporting parallel
group randomised trials. BMJ 2010;340:c332 [FREE Full text] [doi: 10.1136/bmj.c332] [Medline: 20332509]

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

Abbreviations
CONSORT: Consolidated Standards of Reporting Trials
PIB2: Professional and Patient Intention and Behavior
SQUASH: short questionnaire to assess health-enhancing physical activity

Edited by G Eysenbach; submitted 14.03.11; peer-reviewed by H Riper, D Portnoy; comments to author 25.04.11; revised version
received 18.06.11; accepted 30.08.12; published 14.12.12

Please cite as:
Sassen B, Kok G, Mesters I, Crutzen R, Cremers A, Vanhees L
A Web-Based Intervention for Health Professionals and Patients to Decrease Cardiovascular Risk Attributable to Physical Inactivity:
Development Process
JMIR Res Protoc 2012;1(2):e21
URL: http://www.researchprotocols.org/2012/2/e21/
doi: 10.2196/resprot.1804
PMID: 23612470

©Barbara Sassen, Gerjo Kok, Ilse Mesters, Rik Crutzen, Anita Cremers, Luc Vanhees. Originally published in JMIR Research
Protocols (http://www.researchprotocols.org), 14.12.2012. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in 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.

JMIR Res Protoc 2012 | vol. 1 | iss. 2 | e21 | p. 14http://www.researchprotocols.org/2012/2/e21/
(page number not for citation purposes)

Sassen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14680666&dopt=Abstract
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=17671237
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.185649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17671237&dopt=Abstract
http://www.jmir.org/2008/2/e10/
http://dx.doi.org/10.2196/jmir.956
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18417443&dopt=Abstract
http://europepmc.org/abstract/MED/20332509
http://dx.doi.org/10.1136/bmj.c332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20332509&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/2012/2/e21/
http://dx.doi.org/10.2196/resprot.1804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23612470&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

