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Abstract

Background: Decision aids (DAs) may be used to facilitate an autonomous, informed decision to cease smoking and promote
the uptake of evidence-based cessation assistance (ie, behavioral support, nicotine replacement therapy, or prescription medication).
However, knowledge is lacking regarding their effective elements and (cost-)effectiveness.

Objective: We describe the development process of an online DA (called “VISOR”) that helps smokers to choose evidence-based
cessation assistance. Additionally, we provide a description of the protocol of an ongoing randomized controlled trial in which
the DA containing an explicit value clarification method (VCM) and tailored advice is compared with a DA without an explicit
VCM and tailored advice.

Methods: The development of “VISOR” was based on the International Patient Decision Aid Standards guidelines. Viewpoints
of end users (collected through 20 interviews with smokers) and clinical and scientific experts (assessed using 2 Delphi studies
with 24 scientists and 38 clinicians) were assessed regarding cessation tool decision making and preferred DA content. These
findings, together with principles from the Self-Determination Theory, served as input for the development of the online DA. A
first DA prototype was alpha-tested in September 2019 and beta-tested for usability in December 2019; feedback was incorporated
and resulted in a final version. The final DA contains (1) an information section, (2) an optional knowledge quiz, (3) a brief
smoking assessment, (4) intuitive decision, (5) intermediate advice, (6) an explicit VCM, (7) tailored advice, and (8) access
information. A randomized controlled trial is currently being conducted to assess the DA’s (cost-)effectiveness compared to a
DA that does not include the explicit VCM and the tailored advice; specifically, the DA’s effect on smoking abstinence, uptake
of evidence-based cessation assistance, smoking abstinence mediated through uptake of evidence-based cessation assistance, and
decisional conflict are investigated. Participants are randomly allocated to receive access to 1 of the 2 DAs and are asked to
complete 5 questionnaires (including the baseline questionnaire) over a period of 12 months. To evaluate the effects of the DA
on the outcome measures, logistic and linear regression analyses as well as mediation analyses will be carried out. An economic
evaluation will be performed to assess the cost-effectiveness.

Results: Data regarding the effect of the VISOR DA are currently being collected, and data collection is expected to be concluded
in 2021.
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Conclusions: By making use of an iterative process that integrated different stakeholders’ perspectives (including end users),
we were able to systematically design an evidence-based DA. The study will contribute to the current knowledge regarding
smoking cessation DA application, the added value of explicit VCMs, and the effect of behavioral and informed decision-making
outcomes.

Trial Registration: Netherlands Trial Register NL8270; https://www.trialregister.nl/trial/8270

International Registered Report Identifier (IRRID): DERR1-10.2196/21772

(JMIR Res Protoc 2020;9(12):e21772) doi: 10.2196/21772
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Introduction

Smoking continues to kill, both on a global level [1] and in the
Netherlands [2]. According to predictions, more than 8 million
deaths per year will be caused worldwide by tobacco use by
2030 if evidence-based smoking cessation interventions are not
put into use [3]. One way to reduce tobacco-related deaths is to
promote the uptake of evidence-based cessation assistance, such
as pharmacological support (eg, nicotine replacement therapy
[NRT]) [4] and behavioral support (eg, counselling) [5]. Unlike
non-evidence–based cessation assistance, such as acupuncture
[6], evidence-based cessation assistance can greatly increase
successful smoking cessation [7]. However, uptake of
evidence-based cessation assistance is low in the Netherlands
[8]. And, even if people are interested in using evidence-based
cessation assistance, they still have to choose between the
multitude of options that exist in order to make an informed
decision. Making an informed decision requires people to gather
and review information regarding cessation assistance options
and weigh up all the advantages and disadvantages of those
options [9]—tasks that can be difficult for unsupported lay
people [10].

Decision aids (DAs) are interventions that are specifically
designed to help users with those difficult decisional processes.
DAs aim to facilitate informed decision making between
different health or health care options by providing information
and helping users to become aware of their own values in
relation to those options [9]. Often, DAs are used when people
have to choose between different medical treatment options or
if they are considering whether to participate in a screening
program [9]. However, a systematic review regarding DAs for
smoking cessation has also shown positive results in terms of
increased quit attempts [11]. Insights from the
Self-Determination Theory (SDT) also suggest that the offering
of choice (as DAs explicitly do) enables individuals to engage
in long-term behavior change, such as smoking cessation, by
supporting their need for autonomy [12,13]. Nonetheless, only
one DA for smoking cessation has previously been developed
and tested in the Dutch setting [14]. And, while this DA was
effective in promoting quit attempts and smoking abstinence,
no effects were found regarding the use of cessation assistance
[14]. As increased cessation assistance uptake could further
improve cessation outcomes [7], we propose several limitations
of the earlier DA that might need to be overcome to increase
cessation assistance uptake and subsequent smoking cessation
behavior. First, the earlier DA was paper-based and sent to

people by mail, thereby limiting widespread dissemination.
Offering a smoking cessation DA online could potentially reach
many more people [15], especially given that the Dutch are
likely to search for health-related information online nowadays
[16]. Second, offering the DA online allows for a more flexible
and interactive design that can be particularly interesting for
people with a high need for autonomy [17]. And third, the
aforementioned DA did not explicitly include methods that help
users to become aware of their own values, even though
explicitly including smokers’ values in their decisional process
could potentially improve cessation assistance uptake rates
[18,19].

So-called value clarification methods (VCMs, also referred to
as value clarification exercises) can support users to “evaluate
the desirability of options or attributes of options within a
specific decision context, in order to identify which option
he/she prefers” as defined by the International Patient Decision
Aid Standards (IPDAS) [20]. The underlying belief is that users
with clarified values (ie, users who know what is important to
them) will be more likely to choose an option that reflects their
own preferences, which is regarded as a prerequisite of
high-quality decision making [9,20]. VCMs can either be
explicit or implicit; the former refers to methods that involve
the user actively engaging in an activity (eg, scoring certain
statements), while the latter refers to the provision of
information that is specifically linked to the decision at hand
(similar to the aforementioned paper-based DA [14]), with the
underlying belief that users will engage in cognitive processes
themselves to reach a decision [21]. There is some evidence
that shows that explicit VCMs are more effective than implicit
VCMs (in terms of decisional processes) [22], especially in the
long run [21] and when people are supported in understanding
the implications of their clarified values for the decision [23,24].
One way to help users understand these implications is to show
participants which options fit their clarified values [23] (ie,
tailored advice following the VCMs based on the answers that
were provided). Interestingly, the feasibility study of a digital
DA for smoking cessation that did include an explicit VCM has
shown promising results, both in terms of evidence-based
cessation assistance uptake and smoking cessation outcomes
[25]. Thus, explicit VCMs could potentially be used to enhance
the effectiveness of DAs for smoking cessation. However, the
feasibility study’s design (pretest and posttest assessment
without a control group) limits the interpretability of the
feasibility study’s findings [25], and it remains unclear whether
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such an explicit VCM results in significant changes in cessation
rates and decisional outcomes.

Based on these limitations and the existing literature, an online
DA, called “VISOR,” containing an explicit evidence-based
VCM and tailored advice was developed that helps smokers to
choose evidence-based cessation assistance tools. This DA was
systematically developed and is currently being tested in a
national randomized controlled trial (RCT) for its effect on
individual decisional processes and smoking cessation attempts,
as well as smoking abstinence compared to a DA without the
explicit VCM component. Specifically, we aim to test the
following hypotheses.

H1a/b/c is that a DA with an explicit VCM and tailored advice
will lead to a statistically significant increase in smoking
abstinence after 1 month (H1a), 6 months (H1b), and 12 months
(H1c) compared to a DA without an explicit VCM and tailored
advice: direct effect on smoking abstinence.

H2a/b/c is that a DA with an explicit VCM and tailored advice
will lead to a statistically significant increase in evidence-based
cessation assistance use after 1 month (H2a), 6 months (H2b),
and 12 months (H2c) compared to a DA without an explicit
VCM and tailored advice.

H3a/b is that the positive effect of a DA with an explicit VCM
and tailored advice (vs a DA without an explicit VCM and
tailored advice) on smoking abstinence after 6 months and 12
months will be at least partially mediated by the use of
evidence-based cessation assistance at 1-month (H3a) and
6-month (H3b) follow-ups, respectively: indirect effect on
smoking abstinence.

H4 is that a DA with an explicit VCM and tailored advice will
lead to a statistically significant decrease in decisional conflict
(state of uncertainty about which course of action to take) right
after the DA compared to a DA without an explicit VCM and
tailored advice.

In addition, it will also be tested whether the DA is more
cost-effective compared to a DA without the explicit VCM
component. This paper aims to thoroughly describe the DA
“VISOR,” its development process, and the study protocol to
test its (cost-)effectiveness.

Methods

An RCT is being conducted and will be reported in line with
the CONSORT-EHEALTH checklist [26]. Participants are
randomly allocated to receive access to either a DA with an
explicit VCM and tailored advice (intervention group) or a DA
without an explicit VCM and tailored advice (control group).
Study materials (such as questionnaires, but not the DA) will
be made available on the open science framework website, in
line with recommendations in the field of behavioral science
[27].

The study does not fall under the scope of the Medical Research
Involving Human Subjects Act as indicated by the Medical
Ethics Committee Zuyderland, the Netherlands (16-N-227).
The development of “VISOR” and the accompanying studies
are funded by the Dutch Cancer Society, UM2015-7744.

Study Population
Recruitment is predominantly conducted online to reflect the
online nature of the DA. We make use of various methods:
Mainly, we are recruiting participants through project social
media accounts (eg, [28]) and paid social media advertisements.
We decided to make use of 4 big social media platforms (ie,
Facebook, Instagram, Twitter, and LinkedIn) as they cater to
different target groups [29]. In addition, our recruitment
messages are being shared on the social media accounts of the
project members and their institutions. Also, we promote the
RCT through the project’s website, and we asked various
relevant Dutch institutes and organizations (eg, the Dutch
institute for addiction and mental health and municipal health
services) to promote the study. Finally, we advertise the study
in online newspapers. All recruitment materials include a link
to enroll in the RCT, if possible, to simplify the process for
potential participants as much as possible. Study inclusion
criteria are: (1) participants are currently smoking, (2)
participants are motivated to stop smoking within 6 months, (3)
participants are 18–100 years old, (4) participants are able to
understand Dutch, and (5) participants have access to the internet
and have the necessary internet literacy skills to use the
intervention. People are excluded if they only use e-cigarettes;
however, dual users can participate. The rationale behind the
inclusion and exclusion criteria is described in Table 1.
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Table 1. Overview of the randomized controlled trial inclusion and exclusion criteria, including rationale.

RationaleCriteria

Inclusion criteria

To test the primary hypothesis that the DA will have a positive effect on smoking cessation,
it has to be tested among smokers

Participants are currently smoking

As smokers unmotivated to quit cannot be expected to be willing to consider the use of
cessation assistance

Participants are motivated to stop smoking within 6
months

As the DA was developed for adultsParticipants are 18–100 years old

To ensure that participants understand all provided informationParticipants are able to understand Dutch

As the DA is fully online, participants need both access to the internet and the necessary
internet literacy (skills) to access and use the DA

Participants have access to the internet and have the
necessary internet literacy (skills) to use the interven-
tion

Exclusion criteria

As there is no consensus on whether cessation assistance tools can be used to cease e-
cigarette use

Participants exclusively use e-cigarettes

Required Sample Size
The power calculation was based on the dichotomous outcome
measure of smoking abstinence (primary outcome: 7-day point
prevalence abstinence). The only previous RCT in the
Netherlands testing the effect of a DA for smoking cessation
on this outcome measure showed a significant effect (20.2% vs
13.6%) at 6 months [14]. To be able to significantly (α=.05;
β=.20) detect the same effect in a 1-sided test, 398 smokers per
arm are necessary at the end of the trial (796 in total).
Considering 50% attrition over the intervention period, we aim
to include 1592 smokers at baseline.

The Intervention

Initial DA Development
The development process of the DA was based on the IPDAS
guidelines for DA development [30]. In line with these
guidelines, both end users’ (ie, smokers) and clinicians’ needs
were assessed. In addition, we asked scientific smoking
cessation experts for extra input as smoking cessation is often
done without consulting clinicians — especially in the
Netherlands [8]. In the end user needs assessment, 20 interviews
were conducted to assess end users’ needs regarding potential
cessation assistance’s characteristics that should be described
in the DA and DA functions (eg, a knowledge quiz). The input
of the experts was gathered through 2 Delphi studies (24
scientists and 38 clinicians completed the final round). The
input of these 3 qualitative studies was used to inform the design
and content of the DA, supplemented by the IPDAS background
papers (eg, [31]) as well as other relevant literature in the field
(eg, [23]) and in consultation with established experts in the
field. The SDT served as the theoretical framework. After this,
a first prototype was developed that was alpha-tested in
September 2019 with potential end users (n=3) and Dutch
smoking cessation experts (n=8). During the alpha test,
participants were asked to focus on the content of the DA. The
end users alpha-tested parts of the DA, while the smoking

cessation experts tested the whole first version. Before the beta
test, the DA was evaluated by 1 of the co-authors (JR) with
regard to the comprehensibility of the text for people with
limited health literacy. On the basis of that evaluation, some
sections and sentences were rephrased or simplified.

Usability Testing
In December 2019, after the alpha test, the DA was beta-tested
among 15 experts and end users: 5 smoking cessation
counselors, 5 eHealth experts (of whom, 2 had digital DA
experience), and 5 potential end users (ie, people motivated to
stop smoking). Respondents were given access to the DA to
assess the DA’s usability using the heuristic evaluation method
(smoking cessation counselors and eHealth experts) and the
think-aloud method (potential end users) [32].

Using the heuristic evaluation method, smoking cessation
counselors and eHealth experts were asked to evaluate the DA
against a list of recognized usability principles: (1) use simple
and natural dialogue, (2) speak the user’s language, (3) minimize
memory load, (4) be consistent, (5) provide feedback, (6)
provide clearly marked exits, (7) provide shortcuts, (8) provide
good error messages, (9) prevent errors, and (10) provide help
and documentation. The smoking cessation counselors and
eHealth experts were asked to use predetermined scenarios (eg,
whether cessation attempts have been undertaken before) during
the evaluation.

With the think-aloud method, end users were asked to complete
the DA while verbalizing their thoughts. The think-aloud method
is considered particularly useful in understanding processes of
cognition and is considered to be of high value in evaluating an
intervention’s design on usability flaws [32].

Data gathered through these tests were compared and compiled
into a summary describing the usability flaws of the DA. Based
on these results, adjustments to the DA were identified, which
can be seen in Textbox 1.
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Textbox 1. Overview of alterations to the decision aid (DA).

• More information was added on how to use the DA: for example, “Now click on 'next' to start with the information.”

• The language and complexity level have been simplified.

• Certain subparts (eg, results of the knowledge quiz) were rewritten in a more positive tone.

• Content was shortened if possible (eg, by combining pages or by removing too many details).

• Some content was added (eg, required duration of prescription medication use).

• More visuals were added (eg, icon arrays to showcase cessation assistance’s effectiveness).

• Information regarding cessation assistance’s effectiveness was adapted to make it more accessible.

• The order of the given information was changed (eg, information regarding non-evidence–based cessation assistance was moved to the beginning
as testers found it confusing that this information was mentioned only at the end of the information section).

• A function was added to enlarge visuals and tables.

• The layout was changed to make the DA more accessible to users with visual impairments (eg, we added more lines and changed the color of
the text).

• All abbreviations were removed, as were references to terms that were used in other parts of the DA.

• All hyperlinks were removed.

• Two possible options (ie, combination of behavioral support and nicotine replacement therapy; combination of behavioral support and prescription
medication) were added.

• A ranking of the evidence-based cessation assistance tools based on the value clarification method was added.

Description of the DA
An interactive Dutch DA with an explicit VCM and tailored
advice that facilitates the process of choosing an evidence-based
cessation assistance was developed. The DA follows a stepwise
approach and is designed to encourage a decision that is
autonomous and consistent with participant’s values and
smoking behavior. The DA consists of 8 sequential sections:
(1) information section, (2) optional knowledge quiz, (3) brief
smoking assessment, (4) intuitive decision, (5) intermediate
advice, (6) explicit VCM, (7) tailored advice, and (8) access
information.

In step 1, the information section explains the decision at hand,
as well as all the available cessation assistance in the
Netherlands. The following topics are addressed: (1) smoking
cessation with and without evidence-based cessation assistance,
(2) non-evidence–based cessation assistance, and (3)
evidence-based cessation assistance.

For the first topic, differences in smoking cessation outcomes
are described between people using and not using
evidence-based cessation assistance using simple frequency
formats (eg, “By using one or more of these stop methods, 15
out of 100 people are still smoke-free after one year.”).

For the second topic, a list of various non-evidence–based
cessation assistance tools (ie, acupuncture, laser therapy,
hypnotherapy, mindfulness, smartphone apps, self-help books,
and e-cigarettes) are described, and a remark is made that the
use of these tools is not advised.

For the third topic, evidence-based cessation assistance is
described (Table 2), including behavioral support in general, in
which users can choose to read more detailed information about
all possible options (ie, face-to-face counseling, counseling over
the phone, group coaching, and eHealth); NRT in general, in
which users can choose to read more detailed information about
all possible options (ie, nicotine patches, nicotine gum, nicotine
lozenge, nicotine mouth spray, and nicotine inhaler); prescription
medication in general, in which users can choose to read more
detailed information about all possible options (ie, varenicline,
bupropion, and nortriptyline); and cessation assistance during
pregnancy and breastfeeding. Users can compare all cessation
assistance options using an option grid and are informed about
combinations of multiple cessation assistance options. In
addition, costs and reimbursement are described, and sources
used to inform the information section content (ie, reports,
scientific manuscripts, websites) are provided.
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Table 2. Overview of cessation assistance characteristics included in the decision aid (DA).

This characteristic is included in the state-

ments (VCMa) for:

Rationale for inclusion in the DACessation assistance characteristic

Behavioral support, prescription medicationDuring the interviews with potential end users, this
was both the most mentioned characteristic and
considered the most important characteristic.

Effectiveness of the cessation assistance options

Nicotine replacement therapy, prescription
medication

Probability of side effects was the third most often
mentioned characteristic during the interviews with
potential end users and was also considered to be
of importance by the clinicians. The first 3 side ef-
fects were specifically named as important by po-
tential end users, while the fourth was added, as
this is a common side effect. Other side effects were
included if they are regarded as being very likely
to occur.

Probability of nausea and dizziness when the cessa-
tion assistance option is used

Probability of mood changes when the cessation
assistance option is used

Probability of headaches when the cessation assis-
tance option is used

Probability of sleeping problems when the cessation
assistance option is used

Probability of other side effects that are very likely
to occur when the cessation assistance option is
used

Behavioral supportBoth scientists and potential end users indicated
that this was of great importance. Clinicians indicat-
ed that required contact with a health care profes-
sional was of great importance.

Extent and type of contact someone has with a
professional when the cessation assistance option
is used

Nicotine replacement therapy, prescription
medication

This was integrated after it had been decided that
Dutch health insurance companies would cover
evidence-based cessation assistance use, as that left
too few features to distinguish between the different
nicotine replacement therapies and prescription
medication.

How the cessation assistance option is used

aVCM: value clarification method.

In step 2, users can choose to complete the knowledge quiz or
skip the knowledge quiz and proceed to the following step. If
they complete the knowledge quiz, they will receive the results,
see the correct answers to the questions that they answered
incorrectly or could not answer (seeing the correct answers can
also be skipped even if a respondent opts to do the knowledge
quiz), and proceed to the following step.

The brief smoking assessment in step 3 consists of 2 closed
(yes/no) questions: “To ensure that our advice suits you best,
we would like to ask you if you smoke more than 10 cigarettes
(or other tobacco products) on a normal day?” and “To ensure
that our advice suits you best, we would like to ask you if you
have ever made one or more smoking cessation attempts in the
past that were unsuccessful?”

In step 4, an intuitive decision occurs between different clusters
of cessation assistance tools: behavioral support; NRT;
combination of behavioral support, NRT, and prescription
medication; combination of behavioral support and NRT;
combination of behavioral support and prescription medication;
other, non-evidence–based cessation assistance; and no cessation
assistance at all.

In step 5, intermediate advice is provided for users to reevaluate
their intuitive decision in step 4 when they chose behavioral
support only or NRT only, while also affirming at least 1 of the
2 questions in step 3 (indicating that they smoke more than 10
cigarettes on a normal day or have made one or more smoking
cessation attempts in the past): They are advised to consider

using a combination of behavioral and pharmacological
cessation assistance tools. Intermediate advice is also given to
users who chose non-evidence–based cessation assistance or
no cessation assistance at all regardless of their answers in step
3: They are advised to consider using one or more
evidence-based cessation assistance tools.

The explicit VCM in step 6 is provided for users that chose
evidence-based cessation assistance tools in steps 4 or 5; users
are asked to rate certain statements regarding cessation
assistance characteristics (eg, “I prefer a stop method that works
better, even if that means that I have to leave the house.”). These
statements are also described in Table 2. Users only rate
statements for options that belong to the cluster of cessation
assistance options they selected in the previous step.

Step 7 is tailored advice based on the explicit VCM and an
optional ranking of all options. The advice is given only when
it is possible to give clear advice (ie, if users’ scores do not
suggest that more than 2 cessation assistance tools are suitable
based on their indicated values).

Step 8 involves accessing information on how to obtain the
chosen cessation assistance (eg, nicotine patches).

Above and beyond these 8 steps, framing throughout the DA
is positive and autonomy-supportive [33] (in line with the SDT
as theoretical framework) to support users’ need for autonomy
(eg, we refrained from using fear appeals [34] and controlling
language [12,33]). We also clearly communicate that users can
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make their own choice at the end and included “cues” to support
this process (again in order to support users’need for autonomy;
eg, by stating that the advice is only a recommendation and not
a command and that it might be a good idea to discuss this with
either the social environment, a health care provider, or both).
A flow chart of the DA can be seen in Figure 1. The digital DA

is hosted by the Dutch company OverNite Software Europe BV,
and we make use of their product “TailorBuilder” [35].
Translated screenshots of different sections can be seen in Figure
2 (example of the information section) and Figure 3 (example
of the explicit VCM).

Figure 1. Sections of the decision aid. VCM: value clarification method.
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Figure 2. Screenshot of the information section in the decision aid (original text translated from Dutch).

Figure 3. Screenshot of the value clarification method (VCM) in the decision aid (original text translated from Dutch).

Theoretical Background of the Different Sections
An information section was predominantly included as relevant
knowledge is needed to engage in high-quality decision making
[36] and as it is regarded as an active ingredient by the IPDAS
[37,38]. Given this fact, and as potential end users indicated
that they would like a knowledge quiz within the DA, a

knowledge quiz was included at the end of the information
section. Users are thus able to check for themselves if they have
the necessary knowledge to engage in the decision process and
can obtain additional information if desired. The content of the
information section was mainly based on Dutch guidelines (eg,
[39]), supplemented by various Cochrane reviews (eg, [40]),
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online information from the Dutch National Health Care Institute
[41], and the Dutch Medicines Evaluation Board [42].

An intuitive decision to limit the choice set for the explicit VCM
was included to both prevent choice overload [43] and to include
intuitive decision-making processes in the DA. Choice overload
describes a scenario in which the difficulty of the decision to
be made is greater than the cognitive means of the person faced
with the decision, due to too many options. Many DAs focus
on a rather small set of available options [44] (eg, deciding
between intensive or less intensive aftercare after breast cancer
treatment [45]); yet, a cessation assistance DA has to include
more options to present all available possibilities. Considering
that the comparison of too many characteristics of too many
options can lead to choice overload, which can in turn lead to
worse decisional outcomes [43], in step 4 of the DA we decided
to have users intuitively choose to go on with a limited choice
set (eg, only behavioral support). Another benefit of this
approach is that users are encouraged to make use of both
deliberative and intuitive decision-making processes. While
many DAs focus on facilitating deliberation, de Vries et al [36]
have argued that combining those 2 strategies can lead to
improved decisional outcomes. Importantly, however, users
receive information about all possible options before they
intuitively make a first, broad decision as knowledge is regarded
as a necessary prerequisite for high-quality intuitive decision
making [36].

As the Dutch smoking cessation guideline indicates that a
combination of both behavioral and pharmacological support
should be considered if smokers smoke >10 cigarettes per day
or if many of their past cessation attempts failed [39], users that
indicated in step 3 that this applies to them are provided with
information on the improved effectiveness of a behavioral and
pharmacological combination. Of course, even then, they can
autonomously decide to continue with another cessation
assistance set — in line with their preference and the SDT. In
case smokers choose to use either no cessation assistance or no
evidence-based cessation assistance, they are also reminded that
evidence-based cessation assistance will probably lead to more
successful cessation outcomes, but if they choose not to change
their mind, they are directed to the last step (ie, access
information) if they decided to use no cessation assistance or
directly to the end if they decided to use no evidence-based
cessation assistance.

We decided to use an explicit VCM in the intervention group
as VCMs are regarded as active ingredients by the IPDAS
[20,37], and while conflicting evidence exists [46], an
overwhelming amount of research has shown that interactive
methods to clarify people’s values seem to result in better
decisional outcomes [22], especially in the long run [21] and if
people are supported in understanding the implications of their
clarified values [23,24]. This is why we decided to integrate
individual tailored advice that is supplemented with information
on how to obtain the different cessation assistance options to
remove barriers for the users.

Study Comparator Group
Participants in the control group receive the same DA without
an explicit VCM and tailored advice; thus, the DA includes the

following steps: (1) information section, (2) optional knowledge
quiz, (3) brief smoking assessment, (4) intuitive decision, (5)
intermediate advice, and (8) access information. Steps 6 and 7
are skipped. The only other difference is that participants in the
control group are not immediately directed towards the end after
they have chosen to use no evidence-based cessation assistance
to also provide them with a chance to reevaluate their choice.
More information about the individual steps can be found under
“Description of the DA.”

Trial Flow and Measurement Instruments
As participants register for the study via an online form, which
includes their provision of informed consent and the creation
of an account, participants are automatically randomized into
1 of the 2 groups (intervention or control group), allocating
approximately 50% of respondents to either group. After this,
they are asked to fill in the first part of the baseline questionnaire
(t=0) consisting of 22-94 items (depending on the respective
answers; eg, if the participants state that they have never
attempted to cease smoking, no follow-up questions are posed),
in which general demographic information (eg, age), smoking
behavior, nicotine dependence, productivity loss, health care
utilization, quality of life, and stages of decision making are
assessed. Participants are excluded from the study if they
indicate that they are <18 years old, do not smoke, are not
motivated to stop smoking within 6 months, or only use
e-cigarettes. Participants immediately receive access to 1 of the
2 DAs after being randomized, as this process is fully automated.
After having accessed the DA, the second part of the baseline
questionnaire is made available (t=1). The second part consists
of 53-56 items regarding stages of decision making, the decision,
the decision-making process, knowledge, perceived autonomy
support, perceived competence, user evaluation, and recruitment
channels.

One month after the baseline questionnaire (t=2), users are asked
to fill in a short follow-up questionnaire consisting of 14-21
items regarding cessation assistance utilization, smoking
cessation status, stages of decision making, and knowledge.

After 6 months (t=3) and 12 months (t=4), users are asked to
fill in a longer follow-up questionnaire that consists of 16-88
items relating to cessation assistance utilization, smoking
abstinence (7-day point prevalence abstinence and prolonged
abstinence), and questions regarding smoking behavior for those
that did not achieve smoking abstinence. Health care utilization,
productivity losses, quality of life, and decisional regret are also
assessed (again). During t=4, 2 qualitative items are included
to assess users’ experience of having used the DA during their
cessation attempt.

All included measures are based on our theoretical background
(ie, SDT [47,48]), the IPDAS guidelines on establishing
effectiveness of DAs [49], Dutch guidelines on health economic
evaluation [50], and expert knowledge regarding smoking
cessation outcomes [51,52]. For a more detailed overview of
all included constructs, measurements, and their respective
sources, see Table 3.
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Table 3. Overview of included constructs, measurements, and sources.

PurposeMeasurements and sourcesConstructs

Baseline (t=0): directly before the decision aid

Sample description, attrition analyses, covariate(s)
in (main) analyses

Age, gender, education [52]Demographics

Sample description, attrition analysesSmoking status, motivation to quit, type of tobacco
products, amount of tobacco consumption, amount

Smoking behavior

of past cessation attempts, and cessation assistance
utilization in the past 6 months [52]

Sample description, attrition analyses, covariate in
(main) analyses

Revised Fagerström Test for Nicotine Dependence
(FTND-R) [53]

Nicotine dependence

Economic evaluationiMTA Productivity Cost Questionnaire (iPCQ) [54]Productivity loss

Economic evaluationContacts with health care professionals (plus fre-
quency) in the past 6 months, cessation assistance

Health care utilization

utilization (plus frequency) in the past 6 months
[55]

Economic evaluationICEpop CAPability measure for Adults (ICECAP-
A) [56]

Quality of life

Sample description, attrition analyses, process in-
formation, covariate in (main) analyses

Stage of Decision Making [57]Stages of decision making

Follow-up (t=1): directly after the decision aid

Sample description, process informationStage of Decision Making [57]Stages of decision making

Sample description, process informationDecision after having used the decision aid (DA),
not yet implemented

Decision

Hypothesis testing, H4 (decisional conflict scale
[58]); process information and additional studies
(see “Data Analysis”)

Decisional conflict scale [58], first item from the
Preparation for Decision Making Scale [59]

Decision-making process

Additional studies (see “Data Analysis”)Self-developed knowledge scale [60]Knowledge

Additional studies (see “Data Analysis”)The Virtual Care Climate Questionnaire [47]Perceived autonomy support

Additional studies (see “Data Analysis”)Perceived competence scale [48]Perceived competence

Process informationRegarding attention, clarity, satisfaction, and one
open question

Evaluation questions

Recruitment monitoring and analysesN/AaRecruitment channels

Follow-up (t=2): 1 month after baseline

Hypothesis testing, H2a and H3aImplemented decision (choice) after having used
the DA

Decision implementation

Hypothesis testing, H1a (7-day point prevalence
abstinence [52]); additional studies (see “Data
Analysis”)

Prolonged abstinence; 7-day point prevalence absti-
nence; for users that did not successfully stop: type
of tobacco products and amount of tobacco con-
sumption [52]

Smoking (cessation) behavior

Sample description, process informationStage of Decision Making [57]Stages of decision making

Additional studies (see “Data Analysis”)Self-developed knowledge scale [60]Knowledge

Follow-up (t=3): 6 months after baseline

Hypothesis testing, H2b and H3bImplemented decision (choice) after having used
the DA

Decision implementation

Hypothesis testing, H1b and H3a (7-day point
prevalence abstinence [52]); additional studies (see
“Data Analysis”)

Prolonged abstinence; 7-day point prevalence absti-
nence; for users that did not successfully stop: type
of tobacco products and amount of tobacco con-
sumption [52]

Smoking (cessation) behavior

Economic evaluationiPCQ [54]Productivity loss
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PurposeMeasurements and sourcesConstructs

Economic evaluationContacts with health care professionals (plus fre-
quency) in the past 6 months, cessation assistance
utilization (plus frequency) in the past 6 months
[55]

Health care utilization

Economic evaluationICECAP-A [56]Quality of life

Additional studies (see “Data Analysis”)Decision regret scale [61]Decisional regret

Follow-up (t=4): 12 months after baseline

Hypothesis testing, H2cImplemented decision (choice) after having used
the DA

Decision implementation

Hypothesis testing, H1c and H3b (7-day point
prevalence abstinence [52]); additional studies (see
“Data Analysis”)

Prolonged abstinence; 7-day point prevalence absti-
nence; for users that did not successfully stop: type
of tobacco products and amount of tobacco con-
sumption [52]

Smoking (cessation) behavior

Economic evaluationiPCQ [54]Productivity loss

Economic evaluationContacts with health care professionals (plus fre-
quency) in the past 6 months, cessation assistance
utilization (plus frequency) in the past 6 months
[55]

Health care utilization

Economic evaluationICECAP-A [56]Quality of life

Additional studies (see “Data Analysis”)Decision regret scale [61]Decisional regret

Process informationRegarding perceived decision supportEvaluation questions

aN/A: not applicable.

Participants are invited to fill in each follow-up questionnaire
if they made use of the entire DA, even when they skipped one
of the other follow-up questionnaires. To avoid high drop-out
rates, participants receive either 1 automatic reminder after a
week (if they have not filled in the follow-up questionnaires at
all) or 2 after 2 days and a week (if they already started filling
in at least parts of the follow-up questionnaires). Participants

that started using either the DA or started filling in the baseline
questionnaire (t=0) without finishing it also receive 2 automatic
reminders (after 2 days and a week). In addition, participants
who took part in the last measurement receive €10 (US $11.84).
A visual representation of the trial flow can be seen in Figure
4.
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Figure 4. Trial flow.

Data Analysis

Assessment of the Scale Quality
Before conducting any analyses, we will assess the scale quality
of all measurement instruments where appropriate, following
the 2 steps proposed by Crutzen and Peters [62]: (1)
conformation of intended structure of the measurement
instrument by means of exploratory factor analyses and (2)
calculation of omega [63] as a less biased alternative to

(Cronbach) α. Compared to α, omega has more realistic
assumptions regarding variances of and covariance between
items [64]. Omegahierarchical is based upon the sum of the squared
loadings of items on the general factor and reduces the risks of
misjudging the internal consistency of scientific scales [65].
Values will be calculated with R [66], making use of the
integrated development environment RStudio [67].
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Analysis of Primary and Secondary Outcomes
To assess the effects of the DA on dichotomous and continuous
(primary and secondary) outcome measures, logistic and linear
regression analyses will be conducted, respectively. Mediation
analyses will be conducted to determine whether the effects of
the DA on smoking abstinence are mediated through cessation
assistance use. All analyses will include covariates that were
selected a priori (as recommended by Gruijters [68] and De
Boer et al [69]), if these are also associated with the 3 outcome
measures as described in our hypotheses (ie, smoking
abstinence, evidence-based cessation assistance use, and
decisional conflict) within our sample. Demographic factors
(ie, age, gender, and education) were selected for all 3 outcome
measures. The Revised Fagerström Test for Nicotine
Dependence was also selected for the smoking-related outcome
measures, whereas stage of decision making was selected for
decisional conflict. More information on the rationale for
selecting those covariates can be found in Multimedia Appendix
1. Results will be reported from both the fully adjusted as well
as crude analyses [68]. These analyses as well will be done with
R [66], making use of the integrated development environment
RStudio [67]. To test the robustness of the results, all analyses
will be conducted according to 3 different approaches (if
applicable): analyses based on (1) worst case scenario (dropout
respondents are considered not to have changed), (2) multiple
imputations, and (3) complete cases only. We will also test
whether selective dropout has occurred in order to subsequently
minimize the bias that this can cause.

Economic Evaluation
An economic evaluation will be performed from a societal
perspective with a time horizon of 12 months. Both a
cost-effectiveness analysis and a cost-utility analysis will be
conducted. For the cost-effectiveness analysis, 2 incremental
cost-effectiveness ratios will be calculated, based on the cost
per abstinent respondent and the cost per individual who uses
evidence-based cessation assistance. For the cost-utility analysis,
an incremental cost-utility ratio will be calculated, based on the
ICEpop CAPability measure for Adults, as proposed by Smit
et al [70]. Uncertainty will be accounted for by bootstrapping
and several univariate and multivariate sensitivity analyses.
Cost-effectiveness acceptability curves will be constructed,
showing for varying willingness-to-pay thresholds the
probability that the DA with an explicit VCM and tailored
advice is cost-effective compared to the DA without an explicit
VCM and tailored advice.

Additional Studies
An additional study using the data collected during the RCT as
described in this protocol will be conducted in the future to test
the cognitive processes (eg, the clarification of one’s values)
that may underlie the effects of the DA on primary (ie, smoking
abstinence) and secondary (eg, decisional regret) outcomes
activated by the DAs by making use of Structural Equation
Modelling in R [66] with the lavaan package [71].

Results

The RCT started in January 2020, and at this writing, 1248 users
created an account, of which 519 finished the DA. Data
collection is ongoing and will be conducted until September
2021.

Discussion

This paper describes the systematic development of an
autonomy-supportive DA to assist smokers in choosing
evidence-based cessation assistance and the intended study
design to test its (cost-)effectiveness. In order to systematically
develop an evidence-based online DA for a lifestyle behavior,
we applied the IPDAS development process guideline [30]. The
DA described in this article does not require the assistance of
a health care professional and is intended for all adults that want
to quit smoking in the near future (ie, within the coming 6
months). Therefore, we explicitly try to reach a broad range of
potential users by focusing our recruitment strategy on social
media platforms and other, more traditional media outlets. This
enables us to reach a target group interested in making a decision
on smoking cessation support independently from more
traditional channels, such as their health care provider. This is
especially interesting, as Dutch smokers often do not engage in
smoking cessation discussions with their health care provider
and instead most often turn to the internet for smoking cessation
advice [8]; therefore, we believe this recruitment strategy is
most suitable for reaching this rather general target group and
could expose an additional group of smokers motivated to quit
to evidence-based cessation assistance.

The results of this RCT can be used to improve our
understanding of decision-making processes (especially in the
context of smoking cessation) and to provide new insights into
effective elements of DAs, to support not only informed decision
making but also subsequent behavioral change. Formative
studies (ie, the aforementioned interviews and beta/usability
tests) have shown that potential end users are interested in the
DA as they want to achieve long-term behavior change (ie,
smoking abstinence). However, most RCTs testing the effects
of DAs focus on decisional outcomes alone [9]. Our RCT will
thus be of added value to the field and might provide unique
insights that have remained unexplored so far.

Furthermore, if the DA will be proven to be (cost-)effective, it
can be implemented nationwide and will thus help to reduce
tobacco-related diseases and deaths. Two of 3 unique
characteristics of this DA that were mentioned in the
Introduction to overcome the limitation of the paper-based DA
that was tested in the Netherlands before [14] could make a
nationwide implementation particularly interesting: The online
nature will (1) allow for a wider reach and (2) enable a more
flexible and interactive approach.

Potential Strengths of the Study
The study shows several potential strengths. First, we are
conducting an RCT to assess the DA’s impact on behavior
change and decision-making outcomes, with randomization
being done automatically. The fact that participants are being
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blinded (as the control group receives a DA as well) further
strengthens this study. DAs aimed at smoking cessation with
explicit VCMs have been tested before, but without following
an RCT protocol (eg, [25]). Testing the DA in a longitudinal
RCT design will allow for stronger conclusions about the DA’s
impact. Following participants for a longer period of time is
especially interesting as explicit VCMs have been shown to
result in long-term benefits but not necessarily in short-term
benefits [21].

Second, recruited end users are only included if they are
motivated to stop smoking in the near future, meaning they
actually have to decide how they wish to stop smoking. A
previous study that tested the effects of an explicit VCM found
no effects [46]; however, they made use of a hypothetical
decision, which hampers interpretation of their findings. As
both primary (ie, smoking abstinence) and secondary (eg,
decisional conflict) outcomes relate to “real-life” phenomes and
affect, testing the DA in a nonhypothetical and “natural” context
will also allow for stronger conclusions about the DA’s impact.

Third, and as previously mentioned, the DA is tested not only
for outcomes at the decisional level but also at the behavioral
level. Above and beyond this, the DA will also be tested
regarding its cost-effectiveness. This is especially interesting
as experts strongly urge to test eHealth applications not only
for their effectiveness but for their cost-effectiveness as well
[72]. However, these practices are not commonly applied.
Testing the DA’s cost-effectiveness will enable decision makers
to make evidence-based recommendations regarding the

widespread implementation of the cessation assistance DA —
which is particularly interesting given the scarcity of health care
resources.

Potential Limitations of the Study
The study also has a few potential limitations. First, as it was
decided to include 2, and not 3, study arms in our RCT, it will
not be possible to assess the effects of the explicit VCM and
the tailored advice separately. However, including a third arm
would have required an even bigger sample, which was deemed
not feasible.

Second, the online nature of both the DA and our recruitment
strategy exclude potential participants that either have no access
to the internet or lack the digital skills needed to use the DA.
However, given that the Netherlands is 1 of the 2 countries with
the highest percentage of households with internet access in the
European Union [73], we expect this to be a relatively minor
limitation.

Conclusion
DAs that assist smokers in choosing evidence-based cessation
assistance offer a potential approach to both counteract the
public health effects of smoking and facilitate individual’s
smoking cessation attempts. However, knowledge regarding
effective elements and (cost-)effectiveness is lacking. Our study
is therefore expected to contribute significantly to the current
knowledge regarding smoking cessation DA application, the
added value of explicit VCMs within such DAs, and the effect
on behavioral and informed decision-making outcomes.
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