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Abstract

Background: Promoting active (i.e, conscious, autonomous, informed, and value-congruent) choices may improve
the effectiveness of physical activity interventions. This web-based four-arm experimental study investigated the
effect of promoting an active versus passive choice regarding physical activity on behavioural and psychological
outcomes (e.g., physical activity intentions and behaviours, autonomy, commitment) among physically inactive adults.

Methods: Dutch inactive adults were randomized into four groups: physical activity guideline only (control group
G), guideline & information (Gl), guideline & active choice (GA), or guideline & active choice & action planning (GA+).
GA and GA + participants were stimulated to make an active choice by weighing advantages and disadvantages

of physical activity, considering personal values, and identifying barriers. GA + participants additionally completed
action/coping planning exercises. Passive choice groups G and Gl did not receive exercises. Self-reported behavioural
outcomes were assessed by a questionnaire pre-intervention (T0, n=>564) and at 2-4 weeks follow-up (T2, n=493).
Psychological outcomes were assessed post-intervention (T1, n=>564) and at follow-up. Regression analyses com-
pared the outcomes of groups Gl, GA and GA + with group G. We also conducted sensitivity analyses and a process
evaluation.

Results: Although promoting an active choice process (i.e., interventions GA and GA+) did not improve intention
(T1) or physical activity (T2 versus T0), GA + participants reported higher commitment at T1 (3 =0.44,95%Cl:0.04;0.84)
and more frequently perceived an increase in physical activity between T0 and T2 (B =2.61,95%Cl:1.44,7.72). GA par-
ticipants also made a more active choice at T1 (3=0.16;,95%Cl:0.04;,0.27). The GA and GA + intervention did not signifi-
cantly increase the remaining outcomes. Gl participants reported higher intention strength (3 =0.64;95%Cl:0.15;1.12),
autonomy (3 =0.50,95%Cl:0.05;0.95), and commitment (3 =0.39,95%Cl:0.04;0.74), and made a more active choice at
T1 (3=0.13;95%Cl:0.02,0.24). Interestingly, gender and health condition modified the effect on several outcomes. The
GA +intervention was somewhat more effective in women. The process evaluation showed that participants varied in
how they perceived the intervention.

Conclusions: There is no convincing evidence of a beneficial effect of an active versus passive choice intervention
on physical activity intentions and behaviours among inactive adults. Further research should determine whether and
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how active choice interventions that are gender-sensitized and consider health conditions can effectively increase

physical activity.

Trial registration: ClinicalTrials.gov: NCT04973813. Retrospectively registered.

Keywords: Inactive Adults, Active choice, Decision making, Web-based intervention, Intention, Physical activity,

Process evaluation

Introduction

Interventions that promote physical activity among
inactive adults generally show small effects, usually
diminishing over time [1]. Intervention outcomes may
be improved if individuals would be supported in mak-
ing a more active choice about their physical activity
behaviour. Previous studies in choice architecture and
behavioural economics have shown that individuals’
decisions are influenced by how choices are presented
in terms of content and framing [2, 3]. In this field, the
term ‘active choice’ usually refers to an explicit choice
between options [4—6]. We use a broader conceptualisa-
tion based on dual-process theories of decision-making
[7]. We defined ‘active choice’ as a conscious and autono-
mous choice in which an individual is aware that there is
a choice, actively weighs the advantages and disadvan-
tages of choice options, considers personal values, and
thinks about specific personal goals, potential barriers to
achieving those goals, and ways to cope with those bar-
riers. In contrast, we use ‘passive choice’ for choices that
barely involve autonomy and choice awareness and lack
consideration of advantages/disadvantages, values, goals,
and potential barriers.

Our definition of ‘active choice’ is in line with exist-
ing cognitive-behavioural frameworks, including Moti-
vational interviewing (MI) [8], the Disconnected Values
Model (DVM) [9], Acceptance and Commitment Ther-
apy (ACT) [10], and Implementation Intentions [11]. MI,
the DVM and ACT emphasize the necessity of clarifying
individuals’ values to foster commitment to behaviours
consistent with those values. According to MI and the
DVM, sustainable behaviour change is more likely if indi-
viduals perceive a significant discrepancy between their
health behaviour and values and conclude that behaving
in a more value-congruent way will reduce this discrep-
ancy and increase life satisfaction [8, 12]. This premise is
rooted in cognitive dissonance theory, which proposes
that people strive for internal psychological consistency
and a reduction of cognitive dissonance [13]. Further-
more, MI and the DVM interventions encourage indi-
viduals to make concrete action plans for behavioural
change. Implementation intentions are well-established
examples of concrete action plans in which a specific
situational context (i.e., the ‘if’ component) is linked with
a goal-directed cognition or behaviour (i.e., the ‘then’

component) [14]. Previous research has demonstrated
that health-promoting interventions based on MI, ACT,
or implementation intentions effectively increase physi-
cal activity in adults, including inactive adults and adults
with a health condition [15-20]. Interventions based on
the DVM have been shown to effectively increase physi-
cal fitness in university employees [21, 22].

Promoting an active choice process may improve
behavioural and psychological intervention outcomes
for multiple reasons. Previous research has established
that providing individuals with a choice — instead of tell-
ing them more directly what to do — increases autonomy
[23, 24]. Autonomy has positively been associated with
self-efficacy, intrinsic motivation, and behavioural per-
sistence [24-26]. Secondly, as active choices involve
weighing advantages and disadvantages associated with
choice options, active choices promote more informed
choices [27], and as such foster more autonomous
choices [28]. Whether individuals can make informed
choices depends on multiple factors, including the qual-
ity of information or decision support and individuals’
own information-processing motivation and skills [29].
Thirdly, choices that align with people’s values increase
satisfaction and commitment, inducing greater behav-
ioural persistence [5, 30, 31]. If individuals experience
ambivalence between ‘health’ and conflicting values —
including social and work-related values [32, 33] — this
ambivalence can be resolved by tools that help individu-
als to reflect on their values [34, 35]. A final advantage
of an active choice process is that spelling out personal
goals — by planning when, where and how goal-directed
behaviour will be performed (i.e., behaviour change
technique ‘action planning’) — increases self-efficacy and
the likelihood that intentions are translated into behav-
iour [11, 36]. A meta-analytic review showed that action
planning is more effective in changing physical activity
behaviour if individuals also plan to cope with barriers
(i-e., ‘coping planning’) [20].

In the current web-based experimental study, we used
a pre-test post-test four-arm parallel design to investi-
gate the effect of promoting an active choice regarding
physical activity on self-reported behavioural outcomes
(e.g., physical activity behaviour; perceived increase in
physical activity) and psychological outcomes (e.g., physi-
cal activity intention; commitment) among physically
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inactive adults. The outcomes were compared to a con-
trol group in which we promoted a more passive choice.
The intervention components, the corresponding behav-
iour change techniques (BCTs) [37, 38] and the specific
underlying psychological theories/models are shown
in Table 1. As outlined, we expected that promoting an
active choice process would result in better behavioural
and psychological outcomes than promoting a passive
choice process.

Methods

Design and setting

This web-based randomized controlled trial employed
a pre-test, post-test four-arm parallel design. The four
arms — G, GI, GA and GA+ - are described in the
Intervention and Control section. At baseline (TO0), a
questionnaire assessed behavioural outcomes. This pre-
intervention questionnaire was immediately followed
by the intervention and post-intervention questionnaire
(T1), which assessed psychological outcomes. Approxi-
mately 2—4 weeks after this first part of the study (Part
I), participants were invited to complete the second part
(Part II): a follow-up questionnaire (T2) that assessed
behavioural outcomes and some of the psychological
outcomes. An overview of the study design is shown in
Fig. 1. Although data collection was performed during
the COVID-19 pandemic (September/October 2020),
most public life activities — including work-outs in gyms
— were allowed by the Dutch governmental measures.
Our study was reviewed by Amsterdam UMC’s medical
research ethics committee (2020.142).

Participants

Participants were Dutch adult members of an online
ISO certified panel of Flycatcher Internet Research
(www.flycatcher.eu). Panel members signed up vol-
untarily and earned points for research participation,
which could be exchanged for gift cards. Panel members
were eligible if they reported low physical activity lev-
els (i.e., physically active for at least 30 min on less than
5 days a week and engaged in less than 150 min of phys-
ical activity in total throughout an average week [41]).
Pregnant women, wheelchair users and individuals not
able to walk a minimum of 100 m were excluded.

Sample size and power calculation

The study was powered to detect a 12% difference in
‘Intention to become more physically active’ (proportion
‘yes’ versus ‘no’) post-intervention (T1) between group G
and group GA + using an alpha level of 0.05 and a statisti-
cal power of 80%. This meant that 182 participants were
required per group. Consequently, at follow-up (T2) —
assuming a drop-out rate of 33% — we would be able to
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detect a difference of 598 ‘metabolic equivalent of task’
(MET) minutes per week between group G and group
GA +, as well as a 15% difference regarding the percent-
age of participants that would be ‘moderate/high active’
versus ‘low active’ [42].

Intervention and control

The four experimental groups included a national physi-
cal activity guideline only group (control group G), guide-
line & information group (GI), guideline & active choice
group (GA), or guideline & active choice & action plan-
ning group (GA+). Table 1 presents the intervention
components included in each group. The study materials
— which were all self-constructed by the authors — gradu-
ally expanded from ‘promoting a very passive choice’ (G)
to ‘promoting a very active choice’ (GA+) to evaluate
individual intervention components. All study materials
were provided online and did not involve professional
guidance. Participants were blind to the group they were
assigned to.

The GA +intervention (Additional file 1) promoted
an active choice about physical activity through several
exercises. Exercise 1 asked to describe advantages and
disadvantages of current physical activity behaviour and
increasing physical activity — comparable to a ‘decisional
balance sheet’ [39]. Participants were subsequently asked
to select three advantages/disadvantages considered
most important. Exercise 2 promoted a value-congruent
choice and was based on the DVM [9] and its theoreti-
cal foundations, including cognitive dissonance theory
[13]. This value-clarification exercise asked participants
to indicate how important they considered health, fam-
ily, friendship, performance (e.g., at work), balance (e.g.,
between work and private life), pleasure, and responsibil-
ity on a scale of 1 (not important) to 10 (very important).
These values were selected based on our previous quali-
tative work [43]. Participants were subsequently asked to
indicate how much time, effort and energy they spent on
each value in the past year on a scale of 1 (not much) to
10 (very much). Finally, we presented their answers about
‘health’ to both questions and asked whether they per-
ceived a discrepancy and whether they wanted to spend
more time, effort, and energy on their health (yes/no).
Next, we presented participants their answers for the
remaining values and asked to what extent each value
affected their physical activity behaviour (again on a scale
of 1 to 10).

After this exercise, the Dutch physical activity guideline
was presented [44], followed by examples of strategies to
become more physically active. We asked participants
whether they wanted to become more physically active
(yes/maybe/no); those who answered ‘yes’ or ‘maybe’
were asked to make a personal action plan [11, 14], to
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Pre-intervention (T0)

Questionnaire

(intervention)

= Group GA
(intervention)

= Group GA+
(intervention)

Intervention

assessing: of participants to
study groups:

= Physical activity
= Group G

= Sitting time (control)
= Group Gl

Part | (+ 10-20 minutes)

Random assignment

Passive

Active

Part Il (+ 5 minutes)

Post-intervention (T1) Follow-up (T2)

Questionnaire
assessing:

Questionnaire
assessing:

= |ntention = Physical activity

+2-4 weeks

= |ntention strength = Sitting time

= Perceived increase
in physical activity

= Active choice

= Autonomous choice
= |ntention strength
= Commitment
= Commitment
= Self-efficacy
= Self-efficacy
= Satisfaction

= Alignment of choice
with personal values

Fig. 1 Study design

indicate possible barriers and to make coping plans [20].
In contrast, those who answered ‘no’ were only asked to
indicate possible barriers.

The GA intervention was comparable to the
GA +intervention but lacked strategies to increase physi-
cal activity and action and coping planning exercises. GI
participants received the physical activity guideline, sup-
plemented with information about possible advantages
and disadvantages and barriers to physical activity. The
control group — group G — only received the physical
activity guideline [44].

Procedure

Before data collection, we pre-tested the GA + interven-
tion and physical activity questionnaire among six rela-
tively inactive adults. Based on this pre-test, we made
several textual and visual adaptations.

Part I was disseminated between September 4-22,
2020. The research agency invited all panel members
(n=9395) by e-mail, along with information about
the study topic and estimated time to complete Part I:
10-20 min. The follow-up questionnaire was not men-
tioned during Part I to prevent measurement reactivity
[45]. After clicking the link to the study, panel members
were asked five questions as an eligibility check. Eligi-
ble panel members were more fully informed about the
study and data collection/storage. The research agency
randomly assigned participants to one of the four groups

using the ‘random sample of cases’ function for simple
random sampling in SPSS.

All participants actively provided informed consent.
Before the intervention, participants reported physical
activity levels. Subsequently, participants completed the
intervention and the questionnaire with the remaining
outcome measures.

To ensure approximately equal time intervals
(£2—4 weeks) between Part I and Part II, participants
completing Part I before September 10 were invited for
Part II on September 24; participants completing Part I
between September 10-22 were invited on September 30.
All participants who at least completed TO were invited for
Part II. We closed the data collection on October 9, 2020.

Outcomes

Our primary outcome measures were intention to
become more physically active (T1) and physical activ-
ity (T2 versus T0). Table 2 shows all outcome measures,
including their measurement and time of measure-
ment. All outcome measures in this study were based on
self-report.

Behavioural outcomes

Physical activity and sitting time were assessed using the
short form of the International Physical Activity Ques-
tionnaire (IPAQ) [46, 47]. The IPAQ has been shown to
have reasonable reliability and validity [48]. It assesses
time spent in vigorous and moderate-intensity activities,
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Table 2 Measurement of the behavioural and psychological outcome measures
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Outcome measure

Item(s)

Scale’s
Cronbach’s
alpha?

Scale / Response categories

Time of
measurement

Behavioural outcomes
Physical activity

Sitting time

Perceived increase in physical activity

Psychological outcomes
Intention

Intention strength

Active choice

Autonomous choice

Commitment®

Self-efficacy®

IPAQ short form: 6 items to assess
weekly time spent in:

m Vigorous intensity activities

m moderate intensity activities

m walking

IPAQ short form: 1 item to assess daily
sitting time

m Have you changed your physical activ-
ity behaviour in the past two weeks? If
yes, what have you changed?

m Do you plan to become more physi-
cally active?

m How strong is your plan to become
more physically active?

In making this choice [about whether or
not to become more physically active],

I have...

m ... taken into account the advantages
of my current physical activity behaviour
m ... taken into account the disadvan-
tages of my current physical activity
behaviour

m ... taken into account the advantages
of being more physically active

m ... taken into account the disadvan-
tages of being more physically active

m ... thought about the advantages and
disadvantages that are most important
tome

m ... thought about how important my
health is to me

m ... thought about the difference
between ‘how important my health is

to me’ and 'how much time, effort and
energy | spend on it’

m ... taken into account the time, effort
and energy it takes to become more
physically active

m ... taken into account barriers to
become more physically active

m Jo what extent does your plan to
become more physically active/ not
become more physically active feel as
your own plan?

m Jo what extent does your plan to
become more physically active/ not
become more physically active feel as
imposed by others or society?

m 7o what extent are you willing to put
time, effort and energy in being more
physically active?

m How confident are you that you will
succeed in being more physically active?
m How confident are you that you will
succeed in being more physically active
when faced with barriers, such as bad
weather, lack of time and tiredness?

Days per week/ Hours and minutes
per day/‘Don't know/not sure’

Hours and minutes per day/‘Don't
know/not sure’

Yes, namely: ... /No

Yes / No

1 (no strong plan at all)—10 (very
strong plan)

1 (totally disagree)—>5 (totally agree)  0.77

1 (not at all as my own plan) - 10 0.54¢
(very much as my own plan)
1 (not imposed at all) - 10 (very much

imposed)

1 (not willing at all) = 10 (very willing)

1 (not confident at all) — 10 (very 0.85

confident)

T0,T2

T0,T2

T2

T

T1,T2°

T

T

11,72

T1,T2¢
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Table 2 (continued)

Outcome measure Item(s) Scale / Response categories Scale’s Time of
Cronbach’s measurement
alpha?

Satisfaction m 70 what extent are you satisfied with 1 (not satisfied at all)—10 (very satis- T
you plan to become/not become more  fied)
physically active?

Alignment of choice with personal = To what extent does your plan to 1 (notatall) - 10 (very much) T1

values become/ not become more physically
active correspond with what you con-
sider important?

IPAQ International Physical Activity Questionnaire, T0 Pre-intervention measurement,

2 Scales were constructed by averaging the responses to the total number of items

b Only asked to participants who intended to become more physical active

T1 Post-intervention measurement, T2 Follow-up measurement

“The second item was reverse coded for the scale; however, due to the low Cronbach’s alpha, the items were analysed separately, without reverse coding

9 Only the first self-efficacy item was assessed at T2

and walking for at least ten minutes over the last seven
days, in addition to time spent sitting. MET-minutes per
week were calculated for each physical activity type [42].
A combined total physical activity MET-minutes/week
score was computed by summing the vigorous, moder-
ate and walking MET-minutes/week scores. Responses
of < 10 min were recoded ‘zero, and total scores of >16 h
were excluded from the analysis. A dichotomization
was also made: the ‘moderate/high active’ category
(i.e.,>3 days of vigorous-intensity activity of>20 min/
day, or > 5 days of moderate-intensity activity or walking
of > 30 min/day, or >5 days of any combination of walk-
ing, moderate-intensity or vigorous-intensity activities
achieving a minimum of 600 MET-minutes/week) ver-
sus the ‘low active’ category (i.e., individuals who do not
meet the ‘moderate/high active’ criteria) [42]. For sitting
time, we excluded cases with>20 h of daily sitting time
from the analysis because such values seemed invalid.

We assessed the perceived increase in physical activity
by asking participants at T2 whether they had changed
their physical activity behaviour in the past two weeks
(yes/no) and, if so, what they had changed. Based on their
answers, we categorized participants as ‘more physically
active’ or ‘less physically active/no change’

Psychological outcomes

Physical activity intention was assessed dichotomously
(yes/no). Intention strength (1 item), the extent to which
an autonomous choice was made (2 items), commitment
to becoming more physically active (1 item), self-efficacy
regarding physical activity (2 items), choice satisfaction
(1 item), and the degree to which one’s choice aligns with
one’s values (1 item) were assessed using 10-point scales.
The degree to which participants made an active choice
was assessed by 9 self-constructed items using a 5-point
scale, together forming a composite measure (Cronbach’s

alpha=0.77). The first five items of this active choice
scale were adapted from the validated Decisional Con-
flict Scale [49]. All psychological outcomes were assessed
post-intervention. During T2, we again assessed inten-
tion strength, commitment, and self-efficacy.

Sociodemographic variables

With participants’ consent, the research agency provided
us with sociodemographic information about partici-
pants: age, gender, educational level, ethnic background
and number of children living at home. At the end of the
T1 questionnaire, participants were presented with a list
of physical and mental health conditions (e.g., musculo-
skeletal conditions, cardiovascular conditions, metabolic
disorders, cancer, depression) and asked to select condi-
tions that applied to them. Furthermore, an open-ended
question was asked (‘Is there anything — related to your
physical activity behaviour — that is relevant for the
researcher to know?’). Participants who did not complete
T1 were asked during T2 to provide a reason for not fin-
ishing T1.

Process evaluation

We performed a process evaluation of the intervention
to assess the interventions’ acceptability and identify
contextual factors that may have affected the outcomes.
In doing so, we followed the Medical Research Council
guidance for process evaluations, which distinguishes
three key components: Implementation (including dose
and reach), Context (i.e., external influences on imple-
mentation or effects) and Mechanisms of impact (i.e.,
mechanisms through which interventions bring about
change) [50]. Participants were asked to evaluate the
extent to which the intervention was well-organised,
understandable, and readable on a 7-point scale. Moreo-
ver, they were asked to evaluate the intervention length
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and the extent to which it was interesting, clear and
pleasant to complete on a 5-point scale. Participants were
also asked to indicate to which extent the intervention
helped them make a (more) deliberate choice about phys-
ical activity behaviour. Open-ended questions asked par-
ticipants whether they had any comments in addition to
the evaluation questions or suggestions for improvement.

Data analysis

Statistical analyses were performed using SPSS for Win-
dows version 26. Differences in physical activity (MET-
minutes per week: T2 vs. T0), sitting time (T2 vs. T0),
intention strength (T2, and T2 vs. T1), active choice
(T1), autonomous choice (T1), commitment (T1, and
T2 vs. T1), self-efficacy (T1, and T2 vs. T1), satisfac-
tion (T1), and alignment of choice with personal values
(T1) between the GA+, GA, and GI groups and group
G (comparison group) were assessed using linear regres-
sion analyses; logistic regression analyses were used for
physical activity (moderate/high versus low: T2 vs. TO0),
perceived increase in physical activity (T2) and inten-
tion (T1). The four groups were dummy coded and used
as independent variables in all analyses. For outcomes
assessed at two time points (i.e.,, at TO/T1 and T2), we
used the T2 outcome as the dependent variable and
adjusted for the TO/T1 outcome (covariate). Participants
who had not completed TO and T1 were excluded from
analyses. Pairwise deletion was used for missing data. In
IPAQ data, outliers (i.e., values exceeding 1.5 interquar-
tile ranges below the 25™ percentile or above the 75"
percentile) were excluded from analyses. A significance
level of 0.05 was used. Outcome variables heavily skewed
to the right were log-transformed for the regression anal-
yses to meet the assumption of normal distribution.

Sensitivity analyses

We conducted multiple sensitivity analyses. In the first
set, we examined possible confounding by age and effect
modification by gender, educational level (lower/inter-
mediate/higher), and health condition (yes/no) on our
primary outcome measures. We used a liberal signifi-
cance level (alpha=0.10) for interaction terms [51]. In
case of confounding or effect modification, we addition-
ally analysed possible confounding or effect modification
on the remaining outcomes. In the second set, we com-
bined group G with group GI and group GA with group
GA +and compared their effects on all outcomes. In the
third set, we conducted all main analyses without the
five GA + participants who had not made action/coping
plans because they did not want to become more physi-
cally active. Fourthly, we performed a sensitivity analy-
sis for physical activity (MET-minutes per week). In this
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sensitivity analysis, we excluded the 82 participants who
reported — in the open-ended questions — physical or
mental health conditions that seemed to severely hin-
der physical activity, including illness, pain and depres-
sion. Three researchers (LL, JJ, OD) independently
assessed whether reported health conditions seemed to
severely hinder physical activity, and reached a consen-
sus in a meeting. Finally, we examined GA + participants’
planned start dates to become more physically active.

Process evaluation

The open-ended questions of the process evaluation were
analysed following thematic analysis [52]. First, partici-
pants’ answers were inductively coded. Codes concerning
the intervention evaluation were subsequently grouped
into two pre-defined categories: ‘Function’ (i.e., interven-
tion aim and content) and ‘Form’ (i.e., layout, wording,
technical aspects). In the next step, themes were identi-
fied by looking for codes that shared a central concept.
One researcher (LL) coded all open-ended questions;
another researcher (JJ) checked the coding.

Results

Study population

Out of 7,303 panel members, 946 (13%) were eligible for
participation. Of these 946 panel members, 564 (60%) fully
completed Part I, and 382 (40%) did not complete Part [;
108 of these 382 individuals completed at least TO. The tar-
get of 182 participants per group was not met. Out of the
672 participants invited for T2, 493 (73%) responded. Fig-
ure 2 presents a corresponding flow diagram.

Group G took the shortest time to complete Part
I (median=8 min) and group GA-+the longest
(median =19 min). The mean time interval between Part
I and Part II was 18 days (range: 9-33 days).

Table 3 shows participants’ characteristics at baseline.
Participants were mostly women (64%) and were on
average 49 years (SD=14.6). Half of our sample (50%)
completed higher education, 96% had a Dutch back-
ground, 39% lived with children, and 67% reported hav-
ing a physical or mental health condition. Tables S1 and
S2 (Additional file 2) show participants’ baseline char-
acteristics stratified by gender and completion status,
respectively.

Main analyses

Table 4 shows the results of the regression analyses in
which we compared the effects of the GA+, GA, and GI
interventions with the guideline only (G) on behavioural
and psychological outcomes.
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Panel members equally randomized over 4 groups and invited by e-mail (n=9411)
September 4, 2020
Not responded to invitation (n=2092)
. Mail delivery failure (n=16)
g v
° Assessed for eligibility (n=7303)
&
]
§ Excluded (n=6357)
§ Not meeting inclusion criteria (n=6355)
50 Sufficiently physically active (n=5981)
Wheelchair user/ not able to walk at least 100 meters (n=289)
Pregnant (n=85)
Not a panel member (n=2)
E Group G Group Gl Group GA Group GA+
- Eligible (n=237) Eligible (n=232) Eligible (n=263) Eligible (n=214)
§ Completed Part | (n=162) Completed Part | (n=164) Completed Part | (n=138) Completed Part | (n=100)
£ Quit during Part | (n=75) Quit during Part | (n=68) Quit during Part | (n=125) Quit during Part | (n=114)
g Quit before completing TO Quit before completing TO Quit before completing TO Quit before completing TO
§ (n=64) (n=63) (n=76) (n=71)
s Quit after completing TO (n=11) Quit after completing TO (n=5) Quit after completing TO (n=49) Quit after completing TO (n=43)
E ¥ 4 ¥
5‘ Invited for follow-up* (n=173) Invited for follow-up* (n=169) Invited for follow-up* (n=187) Invited for follow-up* (n=143)
g Lost to follow-up (n=28) Lost to follow-up (n=26) Lost to follow-up (n=63) Lost to follow-up (n=62)
3
y v A
é Included in analysis: Included in analysis: Included in analysis: Included in analysis:
s TO & T1 (n=162) TO & T1 (n=164) TO & T1 (n=138) TO & T1 (n=100)
< T2 (n=145) T2 (n=143) T2 (n=124) T2 (n=81)
Fig. 2 Participant flow diagram
Table 3 Demographics at baseline
Demographics Group G Group Gl Group GA Group GA + Total
(n=162) (n=164) (n=138) (n=100) (n=564)
Age (years), mean +SD 5044143 4984142 466+ 14.0 5024163 493+ 146
Gender, women, n (%) 106 (65.4%) 103 (62.8%) 89 (64.5%) 63 (63.0%) 361 (64.0%)
Educational level, n (%)
Lower 25 (15.4%) 28 (17.1%) 27 (19.6%) 17 (17.0%) 97 (17.2%)
Middle 52 (32.1%) 63 (38.4%) 37 (26.8%) 33 (33.0%) 185 (32.8%)
Higher 85 (52.5%) 73 (44.5%) 74 (53.6%) 50 (50.0%) 282 (50.0%)
Dutch background, n (%) 157 (96.9%) 157 (95.7%) 131 (94.9%) 97 (97.0%) 542 (96.1%)
Living with children, n (%) 61 (37.7%) 69 (42.1%) 53 (38.4%) 35 (35.0%) 218 (38.7%)
Physical or mental condition, n (%) 98 (60.5%) 117 (71.3%) 88 (63.8%) 75 (75.0%) 378 (67.0%)

SD standard deviation

Behavioural outcomes

significantly differ between groups over time. However,

Physical activity (both as a continuous variable and a significantly higher proportion of participants in group

dichotomized variable) and

sitting time did not GA+4(44%) reported a perceived increase in physical
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Table 4 Regression analyses of the effects of the GA+4, GA, and Gl interventions compared to the guideline only (group G) on
behavioural and psychological outcomes

Outcome Group Pre-intervention measurement (TO) Follow-up measurement (T2) versus TO
Median (IQR)? Median (IQR)? B [95% Cl]
Physical activity, GA+ 640.00 (887.25) 855.00 (1305.50) B=1.09[0.79; 151°
E{?ﬁ'g“ﬁj‘mmures per week GA 594.00 (713.75) 720.00 (1029.00) R=098[0.73;1.31]°
N Gl 758.00 (1188.00) 897.00 (1134.00) B=1.16[0.88; 1.541°
G 672.00 (993.00) 844.00 (1158.00)
Mean (SD) or N (%) B or OR[95% Cl] Mean (SD)or N (%) B or OR[95% ClI]
Physical activity, GA+ 46 (51.7%) 34 (35.4%) OR=0.62[0.35; 1.11]
oteooy ‘moderate/high* GA  46(36.5%) 53 (40.8%) OR=093[055;157]
Gl 58 (40.8%) 56 (36.8%) OR=0.871[0.53; 1.45]
G 63 (43.4%) 65 (43.6%)
Sitting time, GA+ 52234 (217.77) 519.35 (218.66) B=17.84[-25.66;61.33]
(“;iifg;)pef day GA 525.49 (199.00) 504.25 (224.45) B =242 [-37.22;42.05]
Gl 507.02 (190.33) 477.57 (193.45) B=-11.07 [-48.93; 26.78]
G 497.45(199.77) 482.22 (200.55)
Perceived increase in physical activity GA+ 37 (44.0%) OR=2.61%*[1.44; 4.72]
(n=499) GA 36 (28.3%) OR=1.19[0.67; 2.10]
Gl 38 (26.6%) OR=1.06[0.60; 1.87]
G 36 (24.8%)
Post-intervention measurement (T1) Follow-up measurement (T2) versus T1
Intention GA+ 87 (87.0%) OR=1.65[0.82;3.32]
(n=>564) GA  108(783%) OR=089[0.51;1.55]
Gl 135 (82.3%) OR=1.15[0.66; 2.00]
G 130 (80.2%)
Intention strength GA+  6.32(240) B=0.41[-0.14;097] 6.23(2.31) 3=0.08[-0.39; 0.56]
(T1:n=564;T2:n=491) GA 7(2.23) B=027[-024,077)  6.18(230) B=0.12[-0.31;0.55]
Gl 6.54 (2.07) 3=0.64*[0.15;1.12] 6.45(2.21) 3=0.16[-0.25;0.58]
G 591 (2.26) 5.90 (2.08)
Active choice GA+  3.66(0.50) 3=0.09 [-0.03;0.22]
(h=564) GA 3.73(0.49) 3=0.16**[0.04; 0.27]
Gl 3.70(0.51) 3=0.13*[0.02; 0.24]
G 3.57 (0.49)
Autonomy:‘Own choice), GA+ 6.83(2.16) 3=0.22[-0.30;0.74]
(n=564) GA 6.80 (1.91) B=0.19[-0.28; 0.66]
Gl 1(2.04) 3=0.50*[0.05; 0.95]
G 61 (2.16)
Autonomy:‘Imposed choice’ GA+ 448 (2.57) B=0.26 [-0.34;0.87]
(n=564) GA 61(2.51) B =039 [-0.16;0.95]
Gl 434(247) 3=0.12[-041;0.65]
G 422 (231)
Commitment GA+ 7.26 (1.54) 3=0.44%*[0.04;0.84] 633(2.11) 3=0.19[-0.39;0.77]
(T1:n=460;T2:n=401) GA 7.09 (125) B=026[011;063]  6.17(2.20) B=0.14[-039;0.67]
Gl 7.22 (1.48) 3=0.39%[0.04;0.74] 6.43(2.22) 3=032[-0.18;0.83]
G 6.82 (1.52) 5.87 (2.03)
Self-efficacy (composite score) GA+ 5.74(1.62) 3=0.261[-0.22;0.74]
(n=460) GA 81(1.75) B=032[-0.11;0.76]
Gl 5.85(1.78) 3=0.37[-0.05;0.79]
G 548(1.72)
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Table 4 (continued)
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Outcome Group Pre-intervention measurement (TO) Follow-up measurement (T2) versus TO
Self-efficacy GA+  6.07(1.75) 5.51(2.23) f=0.16[-0.37;0.70]
(single item) (n=401)
GA 6.15(1.82) 5.56 (2.07) B=0.17[-0.31; 0.66]
Gl 6.21(1.87) 5.81(2.01) =0.38[-0.09; 0.84]
G 5.94(1.85) 5.28(1.95)
Satisfaction GA+  6.57(1.90) 3=0.32[-0.16; 0.80]
(n=>564) GA 637 (1.99) B=0.12 [-0.32; 0.55]
Gl 6.53(1.88) 3=0.28 [-0.14; 0.70]
G 6.25(1.92)
Alignment of choice with personal values  GA+ 6(1.79) 3=0281[-0.17;0.74]
(n=>564) GA 7.08 (1.82) B=020[-0.21;0.62]
Gl 7.27 (1.93) 3=0.39[-0.00; 0.79]
G 6.88 (1.69)
IQR interquartile range, CI confidence interval, MET metabolic equivalent of task, SD standard deviation, 3 regression coefficient, OR odds ratio
“P<.05
" P<.01

?The median and (IQR) are reported as the distribution is skewed to the right

b The results were log transformed for the analysis (using the natural logarithm) and subsequently back transformed

“The 'moderate/high’ category was compared to the ‘low’ category

activity between T0 and T2 than participants in group G
(25%); p=2.61, 95%C1:1.44;7.72.

Psychological outcomes

Intention to become more physically active at T1 did
not significantly differ between groups. Regarding inten-
tion strength, we found a significantly stronger inten-
tion in group GI compared to group G at T1; B=0.64,
95%CI1:0.15;1.12. Furthermore, the extent to which
participants made an active choice regarding physical
activity was significantly higher in groups GA and GI
compared to group G. Concerning autonomy, we found
that group GI perceived their choice significantly more
as their ‘own choice’ compared to group G; however, no
significant differences were found for ‘imposed choice!
Commitment to becoming more physically active was
significantly higher in groups GA +and GI compared to
group G at T1. Self-efficacy did not significantly differ
between groups at T1 or T2. Scores on satisfaction and
‘alignment of choice with personal values’ were not sig-
nificantly different between groups.

Sensitivity analyses

We found no confounding by age and no effect modi-
fication by educational level in the first set of sensitiv-
ity analyses. However, we found effect modification by
gender on physical activity (dichotomous outcome),
sitting time, intention, intention strength, and commit-
ment, and effect modification of health condition (i.e.,

at least one health condition vs. no health condition)
on physical activity (continuous outcome), sitting time,
commitment, self-efficacy, and the perceived increase
in physical activity. Table S3 (Additional file 2) shows
the subgroup analyses for these outcomes. Looking at
the differences between group GA +and G, it appeared
that significantly more women in group GA + intended
to become more physically active (OR=54.40, 95%
CI:1.21;16.36) and that their intention strength was sig-
nificantly higher at T1 (=0.88, 95%CI:0.23;1.53). Con-
cerning health conditions, we observed no clear pattern;
participants with or without a health condition did not
seem to benefit more from the GA + intervention than
from the guideline only (G).

The second set of analyses did not show any significant
effects. The results of the third and fourth set of analyses
were similar to the results of the main analyses. Finally,
we found that among the GA + participants who planned
a start date to become more physically active (n=92),
67% planned to start within 14 days, while 33% planned
to start later.

Process evaluation

Implementation

As shown in Fig. 2, participants in groups GA +and GA
more frequently quit participation during Part I, and a
higher percentage in these groups was lost to follow-up
compared to groups G and GI. Participants who quit dur-
ing Part I frequently mentioned personal circumstances
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(n=17) — mostly ‘lack of time” — as the reason. However,
23 participants mentioned they had quit Part I because
of the intervention or questionnaires; they thought it
was not interesting, difficult to understand, insufficiently
applicable to their situation, too long, too confronting,
or too demotivating. Twelve participants stated that they
had forgotten why they had quit.

Context

Table S4 (Additional file 3) shows participants’ general
quantitative evaluation of the intervention. Participants’
evaluation of the intervention length and the degree to
which it was interesting, clear, pleasant to complete, well-
organized, understandable and readable was comparable
across groups. However, participants in group GA +had
the lowest ratings on ‘clearness’ (M =3.87, SD=1.10) and
‘pleasantness’ (M =3.70, SD=1.11), and somewhat more
often indicated that it was too long (M =3.30, SD=0.77)
compared to the other groups. Finally, participants’ eval-
uation of the intervention form (Table S5, Additional
file 3) showed that some participants thought that items
were confusing, complicated, too long, or too similar.

Mechanisms of impact

Table S6 (Additional file 3) shows to what extent partici-
pants thought the intervention had supported them in
making a (more) deliberate choice about their physical
activity behaviour. Participants in group GA +rated the
degree to which the intervention had increased aware-
ness about their physical activity behaviour with 4.64
(SD=1.50) and the degree to which it had helped make
a (more) deliberate choice with 4.28 (SD =1.46), both on
a 7-point scale. Mean ratings in the other groups were
comparable. Groups GA 4 and GA rated the active choice
intervention exercises on average 6.06 (range: 5.93—6.24)
on a 10-point scale.

Our analysis of the open-ended questions concerning
the evaluation of the intervention (Table S5, Additional
file 3) showed that some participants were explicitly posi-
tive; they indicated that it made them more aware of their
behaviour and health or that it was clarifying, pleasant
to complete or motivating. However, some were explic-
itly negative; according to them, the intervention did not
support or motivate them, or the topic ‘physical activity’
was negatively evaluated. Two participants thought that
the tone was too paternalistic. Furthermore, participants
often mentioned that they were already aware of their
behaviour or the provided information. Positive and neg-
ative evaluations were equally common across groups.

Suggestions for improvement
Participants had multiple suggestions for improvement,
including taking into account their situation — especially
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physical impairments; communicating more benefits of
physical activity; using more visual examples and less
text; providing advice about increasing physical activity;
focussing more on the fun of physical activity; and sim-
plifying wording of items (Table S5, Additional file 3).

Discussion

The results of this pre-test post-test web-based experi-
ment showed that promoting an active choice process
(i.e., the GA +intervention) did not significantly increase
intention and self-reported physical activity behaviour
compared to providing a physical activity guideline only
(i.e., the more passive choice group ‘G’). However, the
GA +intervention did significantly increase commitment
immediately after the intervention as well as the per-
ception of an increase in physical activity at 2—4 weeks
follow-up compared to group G. An unexpected find-
ing was that only GI participants — who received the
physical activity guideline and additional information
— reported a significantly more active and autonomous
choice and more commitment than those provided with
the guideline only (group G). Finally, the sensitivity anal-
yses showed that gender and health condition were effect
modifiers on several outcomes.

Although GA + participants’ physical activity levels did
not significantly increase compared to group G accord-
ing to the IPAQ data, a significantly greater proportion
of GA + participants reported a perceived increase in
physical activity at follow-up. Their perceived increase in
physical activity may have been too small to be detected
by the IPAQ. GA + participants also reported signifi-
cantly more commitment to physical activity immedi-
ately after the intervention compared to participants in
group G. Based on the literature, this positive effect on
commitment seems to be attributable to the combination
of the value-clarification exercise and action- and coping
exercises [9, 11, 13, 14]. More specifically, it is thought
that the value-clarification exercise elicited cognitive dis-
sonance in GA + participants — due to increased aware-
ness of a discrepancy between current behaviour and ‘the
value of health’ — and that participants resolved this by
making concrete action- and coping plans.

The GA + intervention — which was theory-based and
contained components previously shown to be effec-
tive — did not significantly improve overall intention
nor physical activity behaviour. First of all, this may be
explained by a lack of professional guidance and fol-
low-up support in the intervention. Previous interven-
tions containing active choice components (i.e., based
on MI, the DVM, ACT, or containing implementation
intentions) that were shown to increase physical activ-
ity [17-20] and/or physical fitness [21, 22] were usu-
ally provided face-to-face by a professional and also
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included follow-up support. Moreover, action and cop-
ing planning have been suggested to result in better
outcomes if professional assistance is provided, espe-
cially in middle-aged and older adults [53]. Our study
was web-based; although internet-delivered interven-
tions generally have the advantage of reaching a large
number of individuals at an acceptable cost [54], their
effects on physical activity are generally relatively small
[55]. Given the fact that web-based interventions with
a longer duration and a higher number of intervention
contacts produce larger effect sizes [55], it seems that
professional guidance and follow-up support are also
key aspects for web-based interventions.

Secondly, the lack of effects of the GA +intervention
on most outcomes could be related to its form. More
specifically, the results of our process evaluation as well
as the relatively high drop-out rates in the active choice
groups seem to point out that completing the interven-
tion required much time and cognitive effort. Previous
research has demonstrated that decision makers under-
stand information better and make better choices if less
cognitive effort is required [56]. Cognitive demands may
be reduced by considering participants’ recommenda-
tions of using simple, understandable language, less text
and more visual examples.

Thirdly, the lack of effects on many outcomes may be
explained by the fact that the GA +intervention insuf-
ficiently considered individual and intergroup differ-
ences. Since the GA +intervention was not tailored to
prior knowledge and physical abilities, participants often
mentioned that they were already aware of the provided
information and that the intervention insufficiently con-
sidered physical impairments. Previous research suggests
that health-promoting messages and interventions are
more effective if tailored to individual needs or targeted
to specific subgroups because such messages command
greater attention, contain less redundant information,
and enhance the personal relevance of information [57-
59]. Regarding differences between subgroups, we found
that the intervention differently impacted men versus
women. Web-based interventions may especially inter-
est women, as women are more likely than men to par-
ticipate in web-based physical activity interventions [55].
Men may benefit more from non-web-based gender-sen-
sitised approaches (e.g., [60, 61]). Our intervention also
differentially impacted individuals with a health condi-
tion versus those without a health condition. Individu-
als with health conditions may benefit from autonomy
and self-efficacy support to aid disease self-management,
including lifestyle change [62-64]. In sum, future active
choice interventions are advised to adopt a more gender-
sensitive approach that also considers physical and men-
tal health conditions.
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The positive effects of the GI intervention on partici-
pants’ autonomy and the degree to which they made an
active choice may be due to the fact that GI participants
were informed about possible advantages and disadvan-
tages and barriers to physical activity, whereas partici-
pants in control group G did not receive this information.
Consequently, participants in group GI may have made
a somewhat more informed choice compared to partici-
pants in group G.

Strengths and limitations

Important strengths include the randomized controlled
design of the study, the theoretical basis of the interven-
tion components, and the fact that we included a pro-
cess evaluation. These strengths contributed to a better
understanding of findings [65, 66]. However, our results
should be interpreted with caution because the intended
sample size was not reached, and multiple statistical
tests were performed, increasing the likelihood of a Type
1 error [67]. This is of particular concern for the strati-
fied analyses, as group sizes were even smaller. A second
limitation is that self-report measures were used to assess
behavioural outcomes. Prior studies comparing self-
reported IPAQ data with accelerometer-measured data
showed that participants tend to over-report vigorous
physical activity and underreport sitting time [40, 68].
Although more reliable results would have been obtained
by using accelerometers, we have deliberately used the
IPAQ questionnaire for feasibility reasons. Thirdly, our
study lacked long-term follow-up measurements. There-
fore, our results may not reflect the physical activity
changes of participants who planned to start becoming
more physically active after two weeks — which was the
case for 33% of GA + participants.

Conclusions

Overall, our results do not show a beneficial effect of
promoting an active choice process regarding physical
activity on physically inactive adults’ physical activity
intentions and behaviours compared to providing a phys-
ical activity guideline only. However, compared to the
guideline only, the intervention condition that promoted
the most active choice process significantly increased
inactive adults’ commitment to physical activity and their
perception of an increase in physical activity at follow-up.
Interestingly, our results suggest that the active choice
intervention differently impacts men versus women and
individuals with a health condition versus those without
a health condition. Further research is needed to deter-
mine whether and how active choice interventions that
are gender-sensitized, consider health conditions and
include professional guidance and follow-up support can
effectively increase physical activity in inactive adults.



Landais et al. Int J Behav Nutr Phys Act (2022) 19:49

Abbreviations

MI: Motivational interviewing; DVM: Disconnected Values Model; ACT:
Acceptance and Commitment Therapy; BCT: Behaviour Change Technique;
IPAQ: International Physical Activity Questionnaire; PA: Physical activity; MET:
Metabolic equivalent of task; IQR: Interquartile range; Cl: Confidence interval;
SD: Standard deviation; 3: Regression coefficient; OR: Odds ratio.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512966-022-01288-y.

Additional file 1. GA+ intervention.

Additional file 2: Table S1. Demographics of men and women at
baseline. Table S2. Demographics of completers and non-completers
of Part |. Table S3. Regression analyses of the effects of GA+, GA, andGl
interventions compared to the guideline only (group G) on behavioural
and psychological outcomes stratified by gender and/or by physical or
mentalhealth condition.

Additional file 3: Table S4. Participants’ general quantitative evaluation
of the interventionand questionnaire. Table S5. Qualitative analysis of par-
ticipants'evaluation ofthe function and form of the intervention and ques-
tionnaire and participants'suggestions for improvement. Table S6. Par-
ticipants’ quantitative evaluation of the extentto which the intervention
supported deliberate decision making about physicalactivity.

Acknowledgements

We would like to thank all participants for their participation in this study. We
would also like to thank dr. Judith Rijnhart (Amsterdam UMC) for her statistical
advice.

Authors’ contributions

All authors contributed to the conceptualization of the study and the
development of the intervention and questionnaire. LL analysed the data
and drafted the manuscript. All authors interpreted the data. JJ checked the
statistical analyses as well as the coding of the open-ended questions. JJ, OD,
EV and DT critically reviewed and edited drafts of the manuscript. All authors
approved the final manuscript.

Funding
No external funding was received for this research.

Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Following local regulatory guidelines and standards for human sub-
jects'protection in the Netherlands (Medical Research Involving Human
Subjects Act), our study was exempted from review by Amsterdam UMC’s
medical research ethics committee (2020.142). All participants provided
informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Public and Occupational Health, Amsterdam UMC location
Vrije Universiteit Amsterdam, Boelelaan 1117, Amsterdam, The Netherlands.
’Department of Public and Occupational Health, Amsterdam Movement
Sciences, Amsterdam Collaboration On Health & Safety in Sports, Amsterdam
UMC location Vrije Universiteit Amsterdam, Amsterdam, The Netherlands.

Page 14 of 15

Received: 20 October 2021 Accepted: 22 March 2022
Published online: 27 April 2022

References

1.

20.

21

22.

23.

Howlett N, Trivedi D, Troop NA, Chater AM. Are physical activity inter-
ventions for healthy inactive adults effective in promoting behavior
change and maintenance, and which behavior change techniques are
effective? A systematic review and meta-analysis. Trans| Behav Med.
2019,9(1):147-57.

Johnson EJ, Shu SB, Dellaert BG, Fox C, Goldstein DG, Haubl G,

et al. Beyond nudges: Tools of a choice architecture. Market Lett.
2012,23(2):487-504.

Thaler H, Sunstein CR. Nudge: improving decisions about health, wealth,
and happiness. New Haven & London: Yale University Press; 2008.
Carroll GD, Choi JJ, Laibson D, Madrian BC, Metrick A. Optimal defaults
and active decisions. Q J Econ. 2009;124(4):1639-74.

Keller PA, Harlam B, Loewenstein G, Volpp KG. Enhanced active choice:
A new method to motivate behavior change. J Consum Psychol.
2011;21(4):376-83.

Sunstein CR. Forcing People to Choose s Paternalistic. Mo L Rev. 2017,82:643.
Evans JSB. Dual-processing accounts of reasoning, judgment, and social
cognition. Annu Rev Psychol. 2008;59:255-78.

Miller WR, Rollnick S. Motivational interviewing: Helping people change.
New York: Guilford press; 2012.

Anshel MH. The disconnected values model: Intervention strategies for
exercise behavior change. J Clin Sport Psychol. 2008;2(4):357-80.

Hayes SC, Luoma JB, Bond FW, Masuda A, Lillis J. Acceptance and com-
mitment therapy: Model, processes and outcomes. Behav Res Ther.
2006;44(1):1-25.

. Gollwitzer PM, Sheeran P. Implementation intentions and goal achieve-

ment: A meta-analysis of effects and processes. Adv Exp Soc Psychol.
2006;38:69-119.

Anshel MH. The disconnected values (intervention) model for promoting
healthy habits in religious institutions. J Rel Health. 2010;49(1):32-49.
Festinger L. A theory of cognitive dissonance. Stanford: Stanford univer-
sity press; 1957.

Sheeran P, Milne S, Webb TL, Gollwitzer PM. Implementation intentions
and health behaviour. 2005.

Nuss K, Moore K, Nelson T, Li K. Effects of motivational interviewing and
wearable fitness trackers on motivation and physical activity: A system-
atic review. Am J Health Promot. 2021;35(2):226-35.

Mahmoodabad SSM, Tonekaboni NR, Farmanbar R, Fallahzadeh H,
Kamalikhah T. The effect of motivational interviewing-based intervention
using self-determination theory on promotion of physical activity among
women in reproductive age: a randomized clinical trial. Electron Physi-
cian. 2017,9(5):4461.

O'Halloran PD, Blackstock F, Shields N, Holland A, lles R, Kingsley M, et al.
Motivational interviewing to increase physical activity in people with
chronic health conditions: a systematic review and meta-analysis. Clin
Rehabil. 2014;28(12):1159-71.

Pears S, Sutton S. Effectiveness of Acceptance and Commitment Therapy
(ACT) interventions for promoting physical activity: a systematic review
and meta-analysis. Health Psychol Rev. 2021;15(1):159-84.

Manchon J, Quiles M, Leon E, Lépez-Roig S. Acceptance and commit-
ment therapy on physical activity: a systematic review. J Contextual
Behav Sci. 2020;17:135-43.

Bélanger-Gravel A, Godin G, Amireault S. A meta-analytic review of the
effect of implementation intentions on physical activity. Health Psychol
Rev. 2013;7(1):23-54.

Anshel MH, Brinthaupt TM, Kang M. The disconnected values model
improves mental well-being and fitness in an employee wellness pro-
gram. Behav Med. 2010;36(4):113-22.

Anshel MH, Kang M. An outcome-based action study on changes in fit-
ness, blood lipids, and exercise adherence, using the disconnected values
(intervention) model. Behav Med. 2007;33(3):85-100.

Ryan RM, Deci EL. Intrinsic and extrinsic motivation from a self-deter-
mination theory perspective: Definitions, theory, practices, and future
directions. Contemp Educ Psychol. 2020,61:101860.


https://doi.org/10.1186/s12966-022-01288-y
https://doi.org/10.1186/s12966-022-01288-y

Landais et al. Int J Behav Nutr Phys Act

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

(2022) 19:49

Deci EL, Ryan RM. The" what" and" why" of goal pursuits: Human needs
and the self-determination of behavior. Psychol Ing. 2000;11(4):227-68.
Sweet SN, Fortier MS, Strachan SM, Blanchard CM. Testing and integrating
self-determination theory and self-efficacy theory in a physical activity
context. Can Psychol. 2012;53(4):319.

Zuckerman M, Porac J, Lathin D, Deci EL. On the importance of self-
determination for intrinsically-motivated behavior. Pers Soc Psychol Bull.
1978;4(3):443-6.

Bekker H, Thornton J, Airey C, Connelly J, Hewison J, Robinson M, et al.
Informed decision making: an annotated bibliography and systematic
review. Health Technol Assess. 1999;3(1):1-156.

Briss P, Rimer B, Reilley B, Coates RC, Lee NC, Mullen P, et al. Promoting
informed decisions about cancer screening in communities and health-
care systems. Am J Prev Med. 2004;26(1):67-80.

Timmermans D. Wat beweegt de kiezer? Over de betekenis van welover-
wogen en geinformeerde keuzes voor gezondheid en preventie [What
drives a decision-maker? About the significance of informed choices for
health and prevention]. The Netherlands: VU Medisch Centrum; 2013.
Cioffi D, Garner R. On doing the decision: Effects of active versus pas-
sive choice on commitment and self-perception. Pers Soc Psychol Bull.
1996;22(2):133-47.

Brinthaupt TM, Kang M, Anshel MH. Changes in Exercise Commitment
Following a Values-Based Wellness Program. J Sport Behav. 2013;36(1):3.
Segar M, Taber JM, Patrick H, Thai CL, Oh A. Rethinking physical activity
communication: using focus groups to understand women'’s goals,
values, and beliefs to improve public health. BMC Public Health.
2017,17(1):1-13.

Landais LL, Jelsma JG, Dotinga IR, Timmermans DR, Verhagen EA, Dam-
man OC. Office workers' perspectives on physical activity and sedentary
behaviour: a qualitative study. BMC Public Health. 2022;22(1):1-10.
Stacey D, Légaré F, Lewis K, Barry MJ, Bennett CL, Eden KB, et al. Decision
aids for people facing health treatment or screening decisions. Cochrane
Database Syst Rev. 2017(4):CD001431. https://doi.org/10.1002/14651858.
CD001431.pubs.

Miller WR, Rose GS. Motivational interviewing and decisional balance:
contrasting responses to client ambivalence. Behav Cogn Psychother.
2015;43(2):129-41.

Williams SL, French DP. What are the most effective intervention tech-
niques for changing physical activity self-efficacy and physical activity
behaviour—and are they the same? Health Educ Res. 2011;26(2):308-22.
Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP.
A refined taxonomy of behaviour change techniques to help people
change their physical activity and healthy eating behaviours: the CALO-
RE taxonomy. Psychol Health. 2011;26(11):1479-98.

Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W,
et al. The behavior change technique taxonomy (v1) of 93 hierarchically
clustered techniques: building an international consensus for the report-
ing of behavior change interventions. Ann Behav Med. 2013;46(1):81-95.
Janis IL, Mann L. Decision making: A psychological analysis of conflict,
choice, and commitment. New York: Free press; 1977.

Cerin E, Cain KL, Oyeyemi AL, Owen N, Conway TL, Cochrane T, et al. Cor-
relates of agreement between accelerometry and self-reported physical
activity. Med Sci Sports Exerc. 2016;48(6):1075.

Scottish Physical Activity Screening Question (Scot-PASQ). NHS Health
Scotland; 2013. www.paha.org.uk/:

Guidelines for data processing and analysis of the International Physical
Activity Questionnaire (IPAQ) - Short and long forms: IPAQ Research Com-
mittee; 2005. [Available from: www.ipag.ki.se. (accessed 17 May 2021)
Landais LL, Jelsma JG, Dotinga IR, Timmermans DR, Verhagen EA, Dam-
man OC. Office Workers' Perspectives on Physical Activity and Sedentary
Behaviour: A Qualitative Study. 2021.

Gezondheidsraad. Beweegrichtlijnen 2017. Den Haag: Gezondheidsraad,
2017. Contract No.: publicatienr. 2017/08.

French DP, Miles LM, Elbourne D, Farmer A, Gulliford M, Locock L, et al.
Reducing bias in trials due to reactions to measurement: experts
produced recommendations informed by evidence. J Clin Epidemiol.
2021;139:130-9.

International physical activity questionnaire 2012. [Available from: www.
ipag.kise. (accessed 17 May 2021).

van Poppel MNM, Chin A Paw MJM, van Mechelen W. Reproduceerbaar-
heid en validiteit van de Nederlandse versie van de International Physical

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Page 15 of 15

Activity Questionnaire (IPAQ). Tijdschrift voor Gezondheidswetenschap-
pen (TSG). 2004,82(7):457-62.

Craig CL, Marshall AL, Sjéstrom M, Bauman AE, Booth ML, Ainsworth BE,
et al. International physical activity questionnaire: 12-country reliability
and validity. Med Sci Sports Exerc. 2003;35(8):1381-95.

O'Connor AM. Validation of a decisional conflict scale. Med Decis Making.
1995;15(1):25-30.

Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al.
Process evaluation of complex interventions: Medical Research Council
guidance. BMJ. 2015;350:n1258. https://doi.org/10.1136/bmj.h1258.
Stone-Romero EF, Liakhovitski D. Strategies for detecting moderator vari-
ables: A review of conceptual and empirical issues. Res Pers Hum Resour
Manag. 2002;21:333-72.

Castleberry A, Nolen A. Thematic analysis of qualitative research data: Is it
as easy as it sounds? Curr Pharm Teach Learn. 2018;10(6):807-15.
Ziegelmann JP, Lippke S, Schwarzer R. Adoption and maintenance of
physical activity: Planning interventions in young, middle-aged, and
older adults. Psychol Health. 2006;21(2):145-63.

Vandelanotte C, Spathonis KM, Eakin EG, Owen N. Website-delivered
physical activity interventions: A review of the literature. Am J Prev Med.
2007;33(1):54-64.

Davies CA, Spence JC, Vandelanotte C, Caperchione CM, Mummery WK.
Meta-analysis of internet-delivered interventions to increase physical
activity levels. Int J Behav Nutr. 2012,9(1):1-13.

Peters E, Dieckmann N, Dixon A, Hibbard JH, Mertz C. Less is more

in presenting quality information to consumers. Med Care Res Rev.
2007;64(2):169-90.

Lustria MLA, Noar SM, Cortese J, Van Stee SK, Glueckauf RL, Lee J. A meta-
analysis of web-delivered tailored health behavior change interventions.
J Health Commun. 2013;18(9):1039-69.

Kreuter MW, Wray RJ. Tailored and targeted health communication:
strategies for enhancing information relevance. Am J Health Behav.
2003;27(1):5227-32.

Myers RE, Sifri R, Hyslop T, Rosenthal M, Vernon SW, Cocroft J, et al. A rand-
omized controlled trial of the impact of targeted and tailored interven-
tions on colorectal cancer screening. Cancer. 2007;110(9):2083-91.

Bunn C, Wyke S, Gray CM, Maclean A, Hunt K.‘Coz football is what we

all have”: masculinities, practice, performance and effervescence in a
gender-sensitised weight-loss and healthy living programme for men.
Sociol Health llin. 2016;38(5):812-28.

Wyke S, Bunn C, Andersen E, Silva MN, Van Nassau F, McSkimming P, et al.
The effect of a programme to improve men’s sedentary time and physical
activity: The European Fans in Training (EuroFIT) randomised controlled
trial. PLoS medicine. 2019;16(2):21002736.

Bonsaksen T, Lerdal A, Fagermoen MS. Factors associated with self-
efficacy in persons with chronic illness. Scand J Psychol. 2012;53(4):333-9.
Curtin RB, Walters BA, Schatell D, Pennell P, Wise M, Klicko K. Self-efficacy
and self-management behaviors in patients with chronic kidney disease.
Adv Chronic Kidney Dis. 2008;15(2):191-205.

Robinson SA, Zocchi MS, Netherton D, Ash A, Purington CM, Connolly SL,
et al. Secure messaging, diabetes self-management, and the impor-
tance of patient autonomy: a mixed methods study. J Gen Intern Med.
2020;35:2955-62.

Salmond SS. Randomized controlled trials: methodological concepts and
critique. Orthop Nurs. 2008;27(2):116-22.

Nielsen K, Fredslund H, Christensen KB, Albertsen K. Success or failure?
Interpreting and understanding the impact of interventions in four
similar worksites. Work Stress. 2006;20(3):272-87.

Herzog MH, Francis G, Clarke A. The Multiple Testing Problem. Under-
standing Statistics and Experimental Design: Springer; 2019. p. 63-6.
Dyrstad SM, Hansen BH, Holme IM, Anderssen SA. Comparison of
self-reported versus accelerometer-measured physical activity. Med Sci
Sports Exerc. 2014;46(1):99-106.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1002/14651858.CD001431.pub5
https://doi.org/10.1002/14651858.CD001431.pub5
http://www.paha.org.uk/
http://www.ipaq.ki.se
http://www.ipaq.ki.se
http://www.ipaq.ki.se
https://doi.org/10.1136/bmj.h1258

	Promoting an active choice among physically inactive adults: a randomised web-based four-arm experiment
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Introduction
	Methods
	Design and setting
	Participants
	Sample size and power calculation
	Intervention and control
	Procedure
	Outcomes
	Behavioural outcomes
	Psychological outcomes

	Sociodemographic variables
	Process evaluation
	Data analysis
	Sensitivity analyses
	Process evaluation


	Results
	Study population
	Main analyses
	Behavioural outcomes
	Psychological outcomes

	Sensitivity analyses
	Process evaluation
	Implementation
	Context
	Mechanisms of impact
	Suggestions for improvement


	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


