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Appendix A. Description, aims and theoretical basis of Perfect Fit components  

 

 

Table A1 
System-initiated components of Perfect Fit and their intended influences on determinants of physical activity enhancement and smoking cessation. 
 

Week Component Description Aims and determinants Theory, evidence 
and/or BCTa 

Preparation phase (1.5-3 weeks, based on user preference) 

1 Introduction video 
preparation phase 

The introduction video of the preparation phase… 
… introduces the Perfect Fit program and coach Sam. 
… explains that users are interacting with a computer-based virtual 
coach and not an actual human being. It also explains the importance of 
contacting a health care professional (e.g., general practitioner) in case 
of medical problems and the researchers in case of technical problems. 
… explains the goals and content of Perfect Fit, and what is expected 
from the users during Perfect Fit. Also, it explains the beneficial effects 
of targeting smoking cessation and physical activity (PA) enhancement 
simultaneously (e.g., quitting smoking increases fitness, which makes PA 
easier, and PA decreases nicotine cravings).  
… explains how to use the NiceDay app (i.e., the smartphone app 
through which users can interact with the coach) and how to 
communicate with coach Sam (from a technical point of view). 
 
Link to 'Introduction video preparation phase' (in Dutch) 
 

Introduce participants to the 
Perfect Fit program, manage 
expectations by explaining 
that the coach is computer-
based and explaining how to 
use the app, inform about 
consequences of health 
behavior, and educate on 
benefits of quitting smoking 
and increasing PA 
simultaneously.  

• 1-5 

• bBCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 

• cBCT RC4: Explain 
expectations 
regarding treatment 
program7 

 

Profile creation 
dialog 

In the profile creation dialog… 
… users enter their participant code received from the researchers, to 
ensure anonymization. 
… users are asked which day and day-part of the week they most often 
have time to chat with coach Sam, to ensure that most Perfect Fit 
dialogs are triggered on that day. 

Collect users’ input to tailor 
content and timing of 
intervention and interactions 
with coach Sam to increase 
personal relevance, feeling 
of control, and motivation. 

• 9-12 

• BCT RD1: Tailor 
interactions 
appropriately7 

• BCT RD2: Emphasize 
choice7 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvideo.leidenuniv.nl%2Fmedia%2Ft%2F1_hueym3k9&data=05%7C01%7Ca.versluis%40lumc.nl%7C4f9397a255a74e7a602908db563ac87a%7Cc4048c4fdd544cbd80495457aacd2fb8%7C0%7C0%7C638198582694372717%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=8doPepPX9FsmB7NmYSRea9Mp%2BxIXl%2BXx7RziL%2B%2BHgFo%3D&reserved=0


2 
 

… users are asked about their preference for running or walking, their 
current level of PA, and their self-efficacy for running/walking. Also, they 
are presented with some testimonials and asked to rate these in 
perceived similarity to themselves. All this data will be used to 
personalize the testimonials in the goal-setting dialog. 
 

 

Medication video The medication video… 
… explains how nicotine cravings and withdrawal symptoms work. 
… explains the importance of abrupt cessation (instead of cutting down 
gradually) and explains how nicotine replacement therapy or smoking 
cessation medication could help to quit smoking (in general; no medical 
advice is given in Perfect Fit).   
… briefly explains what nicotine replacement therapy does and how to 
use it (in general). Users are advised to read the package leaflet when 
using it and ask any questions they might have to their general 
practitioner. 
… briefly explains what smoking cessation medication does and how 
long it takes before it is effective (in general). Users are advised to make 
an appointment with their general practitioner when they want to use 
medication. 
… prompts users to think about whether they want to use nicotine 
replacement therapy or medication and encourages them to arrange 
this as soon as possible. 
 
Link to 'Medication video' (in Dutch) 
 

Educate on use of nicotine 
replacement therapy and 
medication for quitting 
smoking to facilitate effective 
use of adjuvant activities and 
enhance self-regulatory skills 
by facilitating action 
planning. 
 

• StopCoach app13 

• 5 

• BCT 1.4: Action 
planning6-8 

• BCT 11.1: 
Pharmacological 
support6, 7 

 

 Tracking current 
behavior video 

The tracking current behavior video… 
… explains the rationale behind self-monitoring of current behavior. 
… explains that wearing the smartwatch is important so that their PA 
can be automatically tracked. It also explains that coach Sam will send 
chat messages to inform users about their step count and that users can 
also check the smartwatch themselves to see their current step count. 

Explain rationale behind and 
prompt self-monitoring to 
gain insight into current 
behavior, and increase 
awareness of HRSs/barriers. 

• Relapse Prevention 
Model14 

• 1 

• BCT 2.3: Self-
monitoring of 
behavior6-8 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvideo.leidenuniv.nl%2Fmedia%2Ft%2F1_uu7estu1&data=05%7C01%7Ca.versluis%40lumc.nl%7C4f9397a255a74e7a602908db563ac87a%7Cc4048c4fdd544cbd80495457aacd2fb8%7C0%7C0%7C638198582694372717%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=DyY0mhDDlqz9V9C%2B5aVcuCFCUYAjRgfuHmJ%2F07IUqcM%3D&reserved=0
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… asks users to track their smoking behavior for at least 3 days using the 
‘cigarette tracking’ functionality of the NiceDay app.  
… explains how self-monitoring can also provide insight in difficult 
moments (i.e., HRSs) or situations in which it is easier to resist smoking 
or be physically active (e.g., certain times of the day, certain locations). 
 
Link to 'Tracking current behavior video' (in Dutch) 
 

• BCT 4.2: Information 
about antecedents6 

 Future-self video 
(long) 

The future-self video (long)… 
… explains the rationale behind the future-self exercise. 
… instructs users to start with a practice imagery exercise (i.e., 
envisioning holding an orange and thinking about the shape, color, 
structure etc.). 
… asks users to envision their current self regarding smoking and PA. 
… asks users to envision their undesired future self, when they are still 
smoking and have not increased their PA. Afterward, users are 
encouraged to write about this exercise and select (from provided 
pictures in the information booklet)/search for (themselves, e.g. online, 
own photos) a picture that matches their undesired future self. 
… asks users to envision their desired future self, when they have quit 
smoking and increased their PA. Afterward, users are encouraged to 
write about this exercise and select/search for a picture that matches 
their desired future self. 
… asks users to write down differences and similarities between their 
undesired and desired self and which of the future selves they want to 
become. They are also asked to write down some first steps they can 
take towards their future self. 
… gives users the option to also envision taking this first small step 
towards their future self, to evaluate if this step will help them reach 
their goals. 
 
Link to 'Future-self video (long)' (in Dutch) 
 

Strengthen (weaken) the 
desired (undesired) future 
identities associated with PA 
and smoking, prompt 
reflection on discrepancy 
between current behavior 
and future self, enhance self-
regulatory skills by 
facilitating action planning, 
and increase confidence and 
motivation to become 
(avoid) this future self. 
 
 

• Theories of identity 
change15-18 

• 1, 5, 19 

• Based on results of an 
ongoing focus group 
study conducted 
within the Perfect Fit 
consortium. 

• BCT 1.4: Action 
planning6-8 

• BCT 1.6: Discrepancy 
between current 
behavior and goal6, 8 

• BCT 9.3: Comparative 
imagining of future 
outcomes6 

• BCT 13.5: Identity 
associated with 
changed behavior6, 7 

 

https://video.leidenuniv.nl/media/t/1_q3ub2axv
https://video.leidenuniv.nl/media/t/1_phg9aofa
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2 Goal-setting dialog In the goal-setting dialog… 
… the rationale behind goal setting is explained. 
… the importance of abrupt cessation is explained and users are guided 
in setting a quit date. 
… users are guided in making an action plan to quit smoking and writing 
down the first steps they can take to quit smoking. 
… users are informed about recommended PA levels and injury 
prevention and read personalized testimonials from other people 
working on behavioral goals. These testimonials are matched with user 
characteristics (e.g., initial self-efficacy for running or walking, perceived 
similarity to examples of people who wrote testimonials), thereby 
creating personalized vicarious experiences. 
…users are guided through setting a SMART (i.e., Specific, Measurable, 
Achievable, Relevant and Time-Bound) long-term PA goal. 
… it is explained that within Perfect Fit the focus is on daily personalized 
step goals and how this is relevant to their set long-term PA goal.  
… users are informed of their first personalized step goal (for the next 
day) and guided in creating an action plan to achieve daily step goals, 
including writing down the first steps they can take to increase their 
daily step count.  
 

Advise on how to perform 
the behavior, enhance self-
regulatory skills by 
facilitating goal-setting and 
action planning, and show 
personalized testimonials to 
elicit social comparison and 
realistic expectations (which 
might help set attainable 
goals). 
 

• 5, 9, 11, 20-22 

• BCT 1.1/1.3: Goal 
setting6-8 

• BCT 1.4: Action 
planning6-8 

• BCT 4.1:  Instruction 
on how to perform 
the behavior6, 8 

• BCT 6.2: Social 
comparison6, 8 

 

 Sensor technology 
feedback message 

After the goal-setting dialog is completed, users receive a 
message/notification every morning with their personalized daily step 
goal. This step goal is based on the 7th highest amount of steps during 
the previous 9 days. Users are also informed about their current step 
count.  
When users have a step count of ≥ 8000 steps on 4 out of the previous 7 
days and their total step count from the past 7 days ≥ 56.000 steps, they 
are encouraged to also increase their weekly minutes of intensive PA 
(next to reaching their daily step goal). These users will receive daily PA-
goal messages about step count and minutes of intensive PA. 
 

Provide feedback on 
behavior and create 
personalized small 
achievable tasks (i.e. short-
term goals) to boost self-
efficacy and motivation, and 
prompt desired behavior. 

• 23 

• BCT 2.2: Feedback on 
behavior6-8 

• BCT 7.1: Prompts and 
cues6 

• BCT 8.7: Graded tasks 
6-8 

• BCT RD1: Tailor 
interactions 
appropriately7 
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 First aid kit 
explanation video 

The first aid kit explanation video explains to users how they can add 
short activities (see ‘Short (optional) activities’ Table A2) to their 
personal first aid kit and how they can use this first aid kit during HRSs 
(see ‘First aid kit dialog’ Table A2). 
 
Link to 'First aid kit explanation video' (in Dutch) 

Explain how the first aid kit 
works. 

• Relapse Prevention 
Model14 

• BCT RC4: Explain 
expectations 
regarding treatment 
program7 

 

 General activity 
dialog  

In the general activity dialog… 
… users are asked how useful they found the previously completed 
short activity (see ‘Short (optional) activities’ Table A2) on a scale of 0 to 
10. The five activities with the highest usefulness ratings will be part of 
their personalized first aid kit (see ‘First aid kit dialog’ Table A2). 
… in case the previously completed short activity will be added to the 
first aid kit, users are informed about this and asked if they want to add 
any additional notes to the activity (e.g., the most important thing they 
learned from the activity). 
… users are asked which activity they like to do next, which they can 
choose from a list of short activities. 
… the coach sends users a tailored persuasive message (see ‘Tailored 
persuasive messages’ Table A3) based on a reinforcement algorithm to 
encourage them to complete the next activity. This is followed by a 
description of the activity. 
 

Collect users’ input to 
provide personalized 
(re)lapse prevention 
strategies and tailored 
persuasive messages to 
increase personal relevance, 
feeling of control, and 
motivation. 

• Relapse Prevention 
Model14 

• 24-26 

• BCT RD1: Tailor 
interactions 
appropriately7 

• BCT RD2: Emphasize 
choice7 

 

 Short activities In general, the short activities are optional and can be initiated by users 
themselves whenever they need it. However, some of the short 
activities are proposed by the coach at certain time points, as these 
activities are considered important for the behavior change process. 
This concerns the activities ‘Choose your sports or PA’ as preparation for 
the goal-setting dialog, ‘Do it differently’ and ‘Changes in your body’ to 
provide some extra support just after the quit date, and ‘Future-self 
video (short)’ to encourage users to repeat the future-self exercise 
multiple times during Perfect Fit. See ‘Short (optional) activities’ Table 
A2 for more information about the activities. 
 

See aims and determinants 
‘Short (optional) activities’ 
Table A2.  

See literature ‘Short 
(optional) activities’ 
Table A2. 

https://video.leidenuniv.nl/media/t/1_p2wvnkdf
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Execution phase (12 weeks) 

1 Introduction video 
execution phase 

The introduction video of the preparation phase… 
… congratulates users on completing the preparation phase and 
explains the goals and content of the execution phase. Thereby also 
discussing what is expected from the users during this phase. 
… emphasizes the beneficial effects of targeting smoking cessation and 
PA enhancement simultaneously. 
… normalizes that behavior change can sometimes be difficult and that 
users can encounter HRSs. It also explains that (re)lapses are learning 
experiences rather than failures and that every step towards their goals 
is a success. 
… explains how users can initiate certain dialogs, short activities or 
videos by sending “commands” to the coach.  
 
Link to 'Introduction video execution phase' (in Dutch) 
 

Introduce participants to the 
execution phase of the 
program, compliment on 
progress and effort (rather 
than solely focusing on 
results), educate on benefits 
of quitting smoking and 
increasing PA simultaneously, 
provide reassurance that 
negative experiences in a 
behavior change process are 
normal and time-limited, and 
provide instructions for 
interaction with coach Sam.  

• Relapse Prevention 
Model14 

• 1-5 

• BCT 10.4: Social 
reward for effort or 
progress6-8 

• BCT RC4: Explain 
expectations 
regarding treatment 
program7 

• BCT RC10: Provide 
reassurance7 

1-12 Sensor technology 
feedback message 

See description ‘Sensor technology feedback’ Table A1, Preparation 
phase. 

See aims and determinants 
‘Sensor technology feedback’ 
Table A1, Preparation phase. 

See literature ‘Sensor 
technology feedback’ 
Table A1, Preparation 
phase. 
 

 General activity 
dialog  

See description ‘General activity dialog’ Table A1, Preparation phase. See aims and determinants 
‘General activity dialog’ 
Table A1, Preparation phase. 

See literature ‘General 
activity dialog’ Table A1, 
Preparation phase. 
 

 Weekly reflection 
dialog 

In the weekly reflection dialog… 
… users are congratulated on completing the corresponding week from 
the execution phase.  
… the coach provides users with an overview of their behavior of the 
previous week and users are asked to reflect on this (e.g., in terms of 
quitting smoking and increasing their PA). It is explained why insight into 
HRSs can be useful. 
… users are encouraged to think and tell the coach about HRSs (i.e., 
difficult moments and actual lapse or relapse) they encountered during 

Compliment on progress and 
effort, provide feedback on 
behavior, prompt reviewing 
behavioral goals, collect 
users’ input to provide a 
graph summarizing personal 
HRSs, increase awareness of 
HRSs/barriers and teach how 
to overcome these to 

• Relapse Prevention 
Model14 

• 1, 5 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 1.4: Action 
planning6-8 

https://video.leidenuniv.nl/media/t/1_pupwgup1
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the past week. Characteristics of the HRSs (e.g., location, feelings) that 
users encounter during Perfect Fit are summarized in a graph.  
… HRSs and (re)lapses are normalized, users are encouraged to be 
persistent and celebrate (small) achievements, and the coach provides 
tips on coping with HRSs and/or (re)lapses. 
… users are reminded about their goals and asked to look ahead to the 
upcoming week to identify potential HRSs they could encounter, 
thereby using the graph summarizing their personal HRSs. 
… users are encouraged to think about strategies to cope with these 
upcoming HRSs and to create a plan for the upcoming week (including 
implementation intentions: “When I go to my friend’s party next week, I 
will ask them to help me not to smoke”). 

prevent (re)lapse, provide 
reassurance that negative 
experiences in a behavior 
change process are normal 
and time-limited, and 
enhance self-regulatory skills 
by facilitating action 
planning. 
 
 
 

• BCT 1.5: Review 
behavior goals6-8 

• BCT 2.2: Feedback on 
behavior6-8 

• BCT 4.2: Information 
about antecedents6 

• BCT 10.4: Social 
reward for effort or 
progress6-8 

• BCT RC10: Provide 
reassurance7 

• BCT RD1: Tailor 
interactions 
appropriately7 

 

Anytime during the intervention when users’ daily step count is <8000, and their personalized daily step goal is not met for 3 consecutive days or 4 out of 5 
consecutive days. 

 HRS and (re)lapse 
dialog: PA 

In the PA HRS and (re)lapse dialog… 
… HRSs and lapses are normalized and it is explained why insight in HRSs 
can be useful. 
… users are asked what makes it difficult to be active and encouraged to 
tell the coach about HRSs they encountered during the past week. 
Characteristics of the HRSs (e.g., location, feelings) that users encounter 
during Perfect Fit are summarized in a graph.  
… users are encouraged to keep working on their PA goals and the coach 
provides tips on coping with HRSs and/or lapses.  
… the coach gives users the option to 1) look at their first aid kit (see 
‘First aid kit dialog’ Table A2), 2) choose an activity from the list of 
optional short activities (see ‘Short (optional) activities’ Table A2), or 3) 
end the conversation and continue working on their goals. 

Prompt reflection on 
discrepancy between current 
behavior and set goals, 
collect users’ input to 
provide a graph summarizing 
personal HRSs, increase 
awareness of HRSs/barriers 
and teach how to overcome 
these (to prevent lapse), and 
provide reassurance that 
negative experiences in 
increasing PA are normal and 
time-limited. 

 
 

• Relapse Prevention 
Model14 

• 1, 5 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 1.6: Discrepancy 
between current 
behavior and goal6, 8 

• BCT 4.2: Information 
about antecedents6 

• BCT RC10: Provide 
reassurance7 
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• BCT RD1: Tailor 
interactions 
appropriately7 

 

Closing phase (1 dialog) 
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 Closing dialog In the closing dialog… 
… users are congratulated on completing Perfect Fit and encouraged to 
reward themselves for this achievement. It is suggested that they could 
use the money that they saved by quitting smoking to reward 
themselves. 
… the coach reminds users about the set goals at the start of Perfect Fit 
and shows users their progress. 
… the coach compliments users who quit smoking and positively 
reinforces users who are still in the process of quitting smoking (i.e., 
lapsed or relapsed in the previous month) to keep going. 
… users are asked to reflect on whether they (partly) achieved their 
goals and how close they currently are to their desired future self (see 
‘Future-self video (long)’ Table A1, Preparation phase). 
… the coach shows users the graph summarizing their personal HRSs 
(see ‘Weekly reflection dialog’ Table A1, Execution phase), their first aid 
kit with the five activities they found most useful (see ‘First aid kit 
dialog’ Table A2) and explains that they can find all the short (optional) 
activities on the Perfect Fit website after the intervention 
(https://perfectfit-onderzoek.nl/informatie).  
… users are guided through making a relapse prevention plan and the 
coach provides some final tips. 
… the coach asks users to rate Perfect Fit and provide feedback on how 
to make Perfect Fit better. 

Compliment on progress, 
effort and results, encourage 
self-rewarding and 
celebrating achievements to 
build confidence and boost 
motivation, make positive 
consequences of health 
behavior change more 
salient by prompting users to 
focus on money they saved 
by quitting smoking, provide 
feedback on behavior, and 
prompt reviewing behavioral 
goals, collect users’ input to 
provide a graph summarizing 
personal HRSs, and prompt 
making a relapse prevention 
plan on basis of personal 
HRSs/barriers and learned 
coping strategies. 
 

• Relapse Prevention 
Model14 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 1.5: Review 
behavior goals6-8 

• BCT 2.2: Feedback on 
behavior6-8 

• BCT 4.2: Information 
about antecedents6 

• BCT 5.2: Salience of 
consequences6, 7 

• BCT 10.4: Social 
reward for effort or 
progress and 
behavior6-8 

• BCT 10.7/10.9: self-
incentive and/or self-
reward6-8 

• BCT RD1: Tailor 
interactions 
appropriately7 
 

The source code of the Perfect Fit systemA is publicly available.27 
The dialogs and short (optional) activities are publicly available (in Dutch) on OSF.B 

 
Ahttps://github.com/PerfectFit-project/virtual-coach-main 
BPerfect Fit virtual coaching intervention for smoking cessation and physical activity: Dialogs and exercises  

https://perfectfit-onderzoek.nl/informatie
https://github.com/PerfectFit-project/virtual-coach-main
https://osf.io/ngaje/
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aIntervention components were also chosen and created in collaboration with end-users and experts, see Versluis et al.28 for a more detailed description. 
bBCTs numbered from 1.1 to 13.5 refer to the general behavior change technique taxonomy (v1) of 93 techniques of Michie et al.6 
cBCTs with codes RC and RD refer to the taxonomy of behavior change techniques used for smoking cessation support of Michie et al.7 
 
BCT = behavior change technique; PA = Physical activity; HRS = high risk situation 

 

 

 

Table A2 
User-initiated components of Perfect Fit and their intended influences on determinants of physical activity enhancement and smoking cessation. 
 

Component Description Aims and determinants Theory, evidence 
and/or BCTa 

Medication video Users can indicate any time during the intervention if they want to re-
watch the medication video. See description ‘Medication video’ Table 
A1, Preparation phase. 

See aims and determinants 
‘Medication video’ Table A1, 
Preparation phase. 

See literature 
‘Medication video’ 
Table A1, Preparation 
phase. 
 

Sensor technology 
feedback message 

Users can send the word ‘goal’ to the coach to receive a message with 
their personalized PA goals. See description ‘Sensor technology 
feedback’ Table A1, Preparation phase. 

See aims and determinants 
‘Sensor technology feedback’ 
Table A1, Preparation phase. 

See literature ‘Sensor 
technology feedback’ 
Table A1, Preparation 
phase. 
 

First aid kit explanation 
video 

Users can indicate any time during the intervention if they want to re-
watch the first aid kit explanation video. See description ‘First aid kit 
explanation video’ Table A1, Preparation phase. 
 

See aims and determinants 
‘First aid kit explanation video’ 
Table A1, Preparation phase. 

See literature ‘First aid 
kit explanation video’ 
Table A1, Preparation 
phase. 
 

General activity dialog  Users can send the word ‘Activity’ to the coach to start the General 
activity dialog. See description ‘General activity dialog’ Table A1, 
Preparation phase. 

See aims and determinants 
‘General activity dialog’ Table 
A1, Preparation phase. 

See literature ‘General 
activity dialog’ Table 
A1, Preparation phase. 
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First aid kit dialog Users can send the words ‘first aid kit’ to the coach to see their 
personalized first aid kit with the five activities (see ‘Short (optional) 
activities’ Table A2) that they perceive as most useful, including any 
additional notes they made (see ‘General activity dialog’ Table A1, 
Preparation phase). Users are recommended to consult this first aid kit 
during HRSs. 

Increase awareness of 
HRSs/barriers, and collect 
users’ input to provide 
personalized (re)lapse 
prevention strategies to 
increase personal relevance, 
feeling of control, and 
motivation. 
 

• Relapse Prevention 
Model14 

• 1, 5 

• bBCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• cBCT RD1: Tailor 
interactions 
appropriately7 

• BCT RD2: Emphasize 
choice7 

 

HRS and (re)lapse dialog: 
PA and smoking 

Users can send the word ‘help’ to the coach to start the HRS and 
(re)lapse dialog. At the beginning of the dialog users can indicate if they 
want help with PA enhancement or smoking cessation and if it concerns 
a difficult moment (i.e., HRS), lapse or relapse. The dialog is tailored 
accordingly. In case of smoking relapse, users will receive support from 
the coach, can rewatch the medication video and/or (re)do short 
activities, and can set a new quit date. For further description see ‘HRS 
and (re)lapse dialog: PA’ Table A1. 
 

See aims and determinants 
‘HRS and (re)lapse dialog: PA’ 
Table A1. 
 

See literature ‘HRS and 
(re)lapse dialog: PA’ 
Table A1. 
 

Short (optional) activities 

Self-related activitiesC 

Future-self video (short) Short version of the ‘Future-self video (long)’ (see Table A1, Preparation 
phase) to encourage users to repeat the future-self exercise. In this 
video, users are asked to envision their undesired future self and to 
envision, write about, and search for pictures that match their desired 
future self. They are also asked to write down and envision some first 
small steps they can take towards their future self. 

See aims and determinants 
‘Future-self video (long)’ Table 
A1, Preparation phase.  

See literature ‘Future-
self video (long)’ Table 
A1, Preparation phase.  

 
C The categorization of the short (optional) activities are based on the results of the following study: Albers, N., & Brinkman, W. (2023). Perfect Fit - Beliefs about and Competencies 
Built by Preparatory Activities for Quitting Smoking and Becoming More Physically Active. https://doi.org/10.17605/OSF.IO/CAX6F. 

https://doi.org/10.17605/OSF.IO/CAX6F
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Link to 'Future-self video (short)' 
 

Feedback from friends 
and family on the new 
me 

Prompt users to envision how friends/family will react when they tell 
them that they want to become their desired future self and let users 
think about how they could cope with negative reactions of 
friends/family. This will help lower the fear of judgment from 
friends/family and build confidence in telling others about who they (do 
not) want to become. 

Provide/elicit social support, 
and increase self-efficacy and 
motivation to become desired 
future self. 

• Theories of identity 
change15-18 

• 29 

• BCT 3: Social 
support6-8 

• BCT 13.5: Identity 
associated with 
changed behavior6, 7 

 

Taking photos of yourself Prompt users to take a selfie/photo of themselves at several stages of 
the intervention to see differences in their appearance over time to 
show the positive changes that can result from quitting smoking and 
increasing PA (e.g., better looking skin). 

Inform about positive 
consequences of health 
behavior change and make 
these more salient by 
photographing them to boost 
motivation. 

• StopCoach app13 

• BCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 

• BCT 5.2: Salience of 
consequences6, 7 

 

You as a role model Ask users to think about themselves as a role model to others and about 
their successes in changing their behaviors since the start of the 
intervention. Let them think about what helped them changing their 
behaviors and what did not, and how they handled difficult moments. 
Subsequently, prompt users to think about what they would advise 
others in their situation.  

Prompt identification as a role 
model and let users think 
about past successes and 
effective coping strategies to 
boost self-efficacy and 
motivation. 
 

• BCT 13.1: 
Identification as a 
role model6, 8 

• BCT 15.3: Focus on 
past success6, 8 

Persistence Explain to users that it can be difficult to tell others that they want to 
quit smoking and/or increase their PA, especially if they have a lot of 
smokers/physically inactive people in their social network. Provide tips 
on how to handle situations in which this can be difficult and on 
searching for social support from other people (who want to quit 
smoking and/or increase their PA).  
 

Provide/elicit social support 
and increase self-efficacy. 

• StopCoach app13 

• 1, 5 

• BCT 3: Social 
support6-8 

 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvideo.leidenuniv.nl%2Fmedia%2Ft%2F1_7auemsl7&data=05%7C01%7Ca.versluis%40lumc.nl%7C4f9397a255a74e7a602908db563ac87a%7Cc4048c4fdd544cbd80495457aacd2fb8%7C0%7C0%7C638198582694372717%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=iMrqzRDYgEt8jAEZfUm2QB4AlYGkKWSnAgjCiLoQ8Fs%3D&reserved=0
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Educational activities 

Changes in your body Educate users about physical transformations linked to quitting smoking 
(e.g., breathing becomes easier, but also withdrawal symptoms like 
difficulty sleeping) and being more physically active (e.g., improved 
mood, but also muscle soreness). Also, inform users about the synergy 
between smoking cessation and PA increase. 

Inform about consequences of 
health behavior, prepare for 
physical transformations, and 
provide reassurance that 
negative experiences 
associated with increasing PA 
or quitting smoking are normal 
and time-limited. 

• StopCoach app13 

• 1-5, 30 

• BCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 

• BCT RC10: Provide 
reassurance7 

 

Tips for PA Educate users on the importance of decreasing sedentary behavior and 
increasing PA, and recommended levels of PA.  

Inform about consequences of 
health behavior, prompt 
reflection on current level of 
PA and advise on how to 
perform the behavior. 

• 1, 30 

• BCT 4.1: Instruction 
on how to perform 
the behavior6, 8 

• BCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 

 

Healthy eating Explain to users why people can gain weight while quitting smoking. 
Educate users about a healthy diet and strategies to prevent gaining 
weight while quitting smoking (e.g., being physically active). 

Inform about consequences of 
health behavior, provide 
reassurance that negative 
experiences associated with 
quitting smoking are normal 
and time-limited, and focus on 
specific potential barrier (i.e., 
gaining weight) and teach how 
to overcome this to prevent 
(re)lapse. 

• StopCoach app13 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 4.1: Instruction 
on how to perform 
the behavior6, 8 

• BCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 
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• BCT RC10: Provide 
reassurance7 

 

Improving sleep hygiene Explain to users why people can experience sleeping problems as a 
consequence of quitting smoking and give advice for improving sleep 
hygiene. 

Inform about consequences of 
health behavior, provide 
reassurance that negative 
experiences associated with 
increasing PA or quitting 
smoking are normal, and focus 
on specific potential barrier 
(i.e., sleeping problems) and 
teach how to overcome this to 
prevent (re)lapse. 

• StopCoach app13 

• 31-33 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 4.1: Instruction 
on how to perform 
the behavior6, 8 

• BCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 

• BCT RC10: Provide 
reassurance7 

 

Coffee and alcohol 
consumption 

Educate users on the effect of smoking on caffeine and the impact of 
caffeine and alcohol on smoking cessation and PA performance and let 
them think about/provide strategies for dealing with this. 

Inform about consequences of 
health behavior and focus on 
specific potential barriers (i.e., 
consuming a high amount of 
caffeine and alcohol) and 
teach how to overcome these 
to prevent (re)lapse. 

• StopCoach app13 

• 34-36 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 4.1: Instruction 
on how to perform 
the behavior6, 8 

• BCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 
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Managing stress Educate users on the impact of stress on smoking cessation and PA 
performance and let them think about/provide strategies to cope with 
stress. 

Inform about consequences of 
health behavior and focus on 
specific potential barrier (i.e., 
experiencing stress) and teach 
how to overcome this to 
prevent (re)lapse. 

• 37 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 4.1: Instruction 
on how to perform 
the behavior6, 8 

• BCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 

 

Your body becomes 
healthier 

Inform users about negative symptoms (e.g., nicotine withdrawal 
symptoms, muscle soreness) they could experience as a result of 
quitting smoking and increasing PA. Subsequently, turn this into 
something positive by explaining that these are signs that the body is 
becoming healthier. Also, provide tips on how to deal with these 
symptoms. 

Inform about consequences of 
health behavior, provide 
reassurance that negative 
symptoms associated with 
increasing PA or quitting 
smoking are normal and time-
limited, generate positive 
beliefs about negative 
symptoms, and focus on 
specific potential barriers (i.e., 
negative symptoms) and teach 
how to overcome these to 
prevent (re)lapse. 
 

• StopCoach app13 

• 1, 5  

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 4.1: Instruction 
on how to perform 
the behavior6, 8 

• BCT 5.1/5.3/5.6: 
Information about 
consequences of 
behavior6-8 

• BCT RC10: Provide 
reassurance7 

 

Motivational and self-efficacy activities 

Your agreements Ask users to commit to reaching their quit-smoking and PA 
enhancement goals. This will be encouraged by creating a personal rule 

Construct personal 
rule/behavioral contract to 

• 1, 5, 18 
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not to smoke and/or to increase PA as part of a behavioral contract. 
Users will be asked to generate motivational slogans. 

generate commitment to 
change behavior and boost 
motivation. 
 

• BCT 1.8/1.9: 
Behavioral contract/ 
commitment6-8 

Benefits of quitting 
smoking and increasing 
PA 

Ask users to write down reasons to quit smoking and increase PA, and 
formulate positive expectations of improving these behaviors.  

Identify benefits of the 
behavior change to boost 
motivation. 

• StopCoach app13 

• 1, 5, 38 

• BCT 9.2: Pros and 
cons/reasons to 
change behavior6-8 

 

Barriers Let users think about barriers to quit smoking and increase PA (e.g., ‘I 
don’t have running shoes’) and think about how barriers can be tackled 
(e.g., ‘Buy running shoes’). 

Increase awareness of 
HRSs/barriers and teach how 
to overcome these to prevent 
(re)lapse and to increase self-
efficacy. 

• Relapse Prevention 
Model14 

• 1, 5, 39, 40 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

 

Fighting match Let users visualize quitting smoking and/or increasing PA as a battle 
(e.g., boxing or swimming competition) and imagine winning this battle. 

Encourage users to visualize 
winning “the battle against 
their undesired behaviors” to 
boost self-efficacy and 
motivation. 
 

• 1, 5 

• BCT 15.1: Mental 
rehearsal of 
successful 
performance6 

Positive phrases Explain the positive effect of positive thoughts on behavior change. 
Prompt users to use encouraging, positive self-talk about achieving 
their behavioral goals (e.g., “I am capable of quitting smoking.”, “I can 
achieve my weekly goal of walking 15 minutes outside every day.”). 
 

Prompt positive self-talk to 
boost self-efficacy and 
motivation. 

• 41, 42 

• BCT 15.4: Self-talk6, 8 
 

Reflecting on your 
achievements 

Have users think about successes which are unrelated to smoking or PA 
(e.g., learning a language, decorating your living room) and on successes 
related to quitting smoking or increasing PA. Let users think about what 
worked and what did not in achieving these successes. 
 

Let users think about past 
successes to boost self-efficacy 
and motivation. 

• BCT 15.3: Focus on 
past success6, 8 

Practical activities 
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Choose your sports or PA Encourage users to consider what type of PA they would like to do and 
empower them to create a plan accordingly. Emphasize the importance 
of selecting PA that they enjoy and suggest exploring nearby 
gyms/pools/clubs, looking up workout videos and/or creating detailed 
routes for running or walking. 

Advise on how to perform PA, 
encourage selecting PA that 
they enjoy to minimize 
demands on mental resources, 
and enhance self-regulatory 
skills by facilitating action 
planning. 
 

• 1 

• BCT 1.4: Action 
planning6-8 

• BCT 4.1: Instruction 
on how to perform 
the behavior6, 8 

• BCT 11.2/11.3: 
Reducing negative 
emotions/ 
Conserving mental 
resources6-8 

 

Restructuring your 
environment 

Prompt users to alter the environment in ways that help them reaching 
their behavioral goals. For example, they could take their running shoes 
to work (PA), or throw away all their cigarettes and wash their curtains 
(smoking cessation).  

Advise on avoiding cues 
and/or changing the 
environment to trigger the 
desired behavior and avoid 
triggering the undesired 
behavior, to prevent (re)lapse 
and enhance self-regulatory 
skills. 

• Relapse Prevention 
Model14 

• 5, 43 

• BCT 12.1/12.2/ 12.3: 
Environmental 
restructuring/ 
reducing exposure 
to cues6-8 

 

Relaxation Let users think about and provide tips for strategies to reduce stress 
and/or cope with nicotine cravings. For instance, by doing a progressive 
muscle relaxation or breathing exercise, or other relaxing activities (like 
gardening, taking a bath, doing something creative). 

Support users in coping with 
stress and nicotine cravings 
(i.e., HRSs) and teach 
relaxation techniques to 
minimize demands on mental 
resources. 

• 1, 5, 37 

• BCT 1.2: Barrier 
identification and 
problem solving/ 
relapse prevention6-8 

• BCT 11.2/11.3: 
Reducing negative 
emotions/ 
Conserving mental 
resources6-8 

 

Do it differently Prompt users to think about which alternative behaviors they could do 
instead of smoking (e.g., making a cup of tea, taking a short walk) or 

Prompt repetition of an 
alternative behavior to replace 

• StopCoach app13 

• 1, 5 
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instead of low-PA behaviors (e.g., taking the stairs instead of the 
elevator), and how to implement these alternative behaviors. 

the unwanted behavior and 
enhance self-regulatory skills 
by facilitating action planning. 
 

• BCT 1.4: Action 
planning6-8 

• BCT 8.2/8.4: 
Behavior 
substitution/habit 
reversal6 

 

Reward activities 

Celebrate your success Encourage users to celebrate or self-reward (small) milestones and 
progress during Perfect Fit and let them think about how they will 
reward themselves (e.g., buying a new book or celebrating success with 
a friend). 

Encourage self-reward and 
celebrating (small) 
achievements to boost self-
efficacy and motivation. 

• StopCoach app13 

• 5 

• BCT 10.7/10.9: self-
incentive and/or 
self-reward6-8 

 

Positive diary Motivate users to write down, at the end of the day, two or three 
positive things which happened during the day (e.g., the sun was 
shining, I walked 20 minutes in the park).  

Encourage focusing on positive 
things and/or achievements to 
reduce negative emotions and 
thereby minimize demands on 
mental resources. 

• 44 

• BCT 11.2/11.3: 
Reducing negative 
emotions/ 
Conserving mental 
resources6-8 

 

Reward for completing 
Perfect Fit 

Prompt users to think about how they will reward themselves once they 
have completed Perfect Fit (e.g., buying a new bike). It is suggested that 
they could use the money that they saved by quitting smoking.  

Encourage users to keep track 
of money they saved by 
quitting smoking to make 
positive consequences of 
health behavior change more 
salient, and encourage self-
reward and celebrating 
achievements to boost self-
efficacy and motivation. 
 

• StopCoach app13 

• BCT 10.7/10.9: self-
incentive and/or 
self-reward6-8 

• BCT 5.2: Salience of 
consequences6, 7 
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The source code of the Perfect Fit system is publicly available.27 
aIntervention components were also chosen and created in collaboration with end-users and experts, see Versluis et al.28 for a more detailed description. 
bBCTs numbered from 1.2 to to 15.4 refer to the general behavior change technique taxonomy (v1) of 93 techniques of Michie et al.6 
cBCTs with codes RC and RD refer to the taxonomy of behavior change techniques used for smoking cessation support of Michie et al.7 
 
BCT = behavior change technique; PA = Physical activity; HRS = high risk situation 

 

 

 

Table A3 
Virtual coach and intervention features and intended influences on determinants of the feasibility and acceptability of the intervention. 
 

Features Description Aims and determinants Theory, evidence 
and/or BCTa 

System- and user-initiated 
interaction 

The coaching system allows both system- and user-initiated 
chat conversations. The system-initiated components are 
designed to align with the behavior change process, ensuring 
timely delivery and encouraging users to complete key 
intervention components (see Table A1 for all system-initiated 
components). User-initiated components allow users to tailor 
the content and timing of components according to their 
preferences. For example, users can indicate that they want to 
do a short activity at a time of their choosing and select their 
preferred activity from a list. Users can also use commands to 
re-watch specific videos (e.g., medication video), seek help in 
coping with HRSs or (re)lapses, consult their personalized first 
aid kit, or check their current step count and daily step goal 
(see Table A2 for all user-initiated components). 
 

Make intervention 
interactive and tailor 
intervention content and 
timing to increase personal 
relevance, feeling of control, 
and user engagement, while 
ensuring controllability, 
safety, and consistency in 
intervention content 
delivery. 
 

• 1 

• bBCT RD1: Tailor 
interactions 
appropriately7 

• BCT RD2: 
Emphasize 
choice7 

 

Constrained and 
unconstrained user input 

The coaching system allows users to input pre-programmed 
responses (e.g., responding with a number from 1 to 5 to 
indicate how well it went with quitting smoking that week) 
and free-text responses (e.g., sharing a reflection on successes 

Tailor intervention content 
and interactions with coach 
Sam to increase personal 
relevance, natural flow of 

• 1, 45 

• BCT RC2: Elicit 
and answer 
questions7 
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or setbacks during the week). The coach can also store user 
input to build on or refer to this information later in the 
conversation or other conversations. 

conversations, and user 
engagement, while ensuring 
ease of use, controllability, 
safety, and consistency in 
intervention content 
delivery. 
 

• BCT RD1: Tailor 
interactions 
appropriately7 

 

Face of animated robot 
with gender-neutral name 

The virtual coach is named ‘Sam’, a gender-neutral name that 
aims to enhance its human-like qualities while allowing users 
the freedom to interpret the coach’s gender and/or identity 
based on their preference. Additionally, the coach is visually 
represented by the face of an animated robot, ensuring clarity 
for users that they are interacting with a computer-based 
virtual coach rather than a human. 
 

Increase personal relevance 
and build general rapport 
with coach, while ensuring 
transparency and realistic 
expectations. 

• 1, 45 

• Based on results 
of an ongoing 
focus group study 
conducted within 
the Perfect Fit 
consortium. 

Make system as 
straightforward as possible 

The coaching system is simplified as much as possible. For 
instance, by ensuring a one-time installation, login and 
connection to the coach, and by sending users notifications 
that directly lead them to the chat conversation with the 
coach after clicking on the notification. Also, pre-programmed 
responses are numbered, enabling users to respond with the 
corresponding number rather than typing extensive text. 
 

Promote ease of use and 
user engagement. 

• 5 

• Based on results 
of an ongoing 
focus group study 
conducted within 
the Perfect Fit 
consortium. 

Assist with app installation 
and wearable 

The researchers provide users with an installation booklet 
detailing how to install the required apps and use the 
smartwatch. Throughout the intervention, the coach reminds 
users to wear the smartwatch, offers guidance on 
reconnecting with the smartwatch when the connection is not 
working, and encourages users to reach out to the researchers 
if they encounter persistent problems. 
 

Guide users through the 
onboarding procedure and 
explain how to use the apps 
and wearable to promote 
ease of use and user 
engagement. 

 

Explain how to use system The coach explains to users how the system works. For 
instance, videos are used to explain how to use the system 
during the intervention (e.g., see ‘Introduction video 
preparation phase’ Table A1, Preparation phase) or certain 

Explain how to use the 
system to promote ease of 
use and user engagement. 
 

• 5 

• BCT RC4: Explain 
expectations 
regarding 
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components (e.g., see ‘First aid kit explanation video’ Table 
A1, Preparation phase). Also, when presenting a video, the 
coach guides users on accessing the external link to the video 
and returning to the chat conversation afterward. Finally, 
during “free mode”, the coach informs users about the 
commands the user can use to trigger certain user-initiated 
dialogs, videos, or activities. 
 

 treatment 
program7 

Be transparent about 
capability of virtual coach 

The virtual coach is transparent about its computer-based 
nature and its capabilities, to manage expectations. For 
instance, when users provide free-text responses that the 
coach does not understand, the coach indicates this and 
suggests recognized responses to guide users. 

Promote transparency and 
set realistic expectations to 
increase user engagement. 

• 1 

• BCT RC4: Explain 
expectations 
regarding 
treatment 
program7 

 

Use alternative 
formulations 

For dialogs and activities that may occur repeatedly 
throughout the intervention, the coach employs randomized 
alternative message formulations for messages to prevent 
repetition and make chat conversations more natural and 
human-like. 
 

Prevent boredom by 
avoiding replication and 
thereby increase user 
engagement. 

• 1, 45, 46  

Use reminders The coach notifies users about scheduled dialogs, videos or 
activities, as well as encourages continued interaction with the 
virtual coach. For instance, users receive reminders during the 
preparation phase to monitor their smoking behavior and 
wear their smartwatch (see ‘Tracking current behavior video’ 
Table A1, Preparation phase). Additionally, users are reminded 
to complete dialogs if inactive for a certain period while in the 
middle of a dialog. This is important as users easily forget new 
behaviors when they have not yet become habits. 
 

Use reminders to prompt 
desired behavior, increase 
accountability, motivation 
and user engagement. 
 

• 1, 5 

• cBCT 7.1: 
Prompts and 
cues6 

 

Explain rationale behind 
activities  

The coach clearly explains the rationale behind intervention 
components and the benefits they offer, aiming to enhance 
the perceived usefulness of the content and reduce potential 
resistance. The coach also explains why certain activities aid 

Explain rationale and 
importance of activities, to 
set realistic expectations, 
and increase perceived 

• 1, 5, 45 

• BCT RC4: Explain 
expectations 
regarding 
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users in achieving their behavioral goals and emphasizes the 
benefits of simultaneously focusing on smoking cessation and 
PA enhancement. 
 

usefulness, motivation, and 
user engagement.  
 

treatment 
program7 

Tailor timing and indicate 
expected time investment 

The timing of intervention components is tailored using 
various methods: 1) users can initiate some components 
themselves (see ‘System- and user-initiated interaction’ 
above), 2) users are asked at the start of the intervention 
about their preferred time for completing weekly dialogs (see 
‘Profile creation dialog’ Table A1, Preparation phase), and 3) 
short scheduling dialogs are utilized at the start of each new 
dialog, video or activity. Within these dialogs, the coach 
indicates the expected time investment for the next 
dialog/video/activity and proposes alternative timings if the 
user is unable to invest the foreseen time, aiming to increase 
the likelihood of users completing the component in one 
session. Finally, after the preparation phase, system-initiated 
dialogs are limited to once per week to prevent users from 
feeling overwhelmed. 
 

Tailor intervention timing 
and interactions with coach 
Sam to increase personal 
relevance, feeling of control, 
motivation, and 
accountability, and adapt to 
availability user to minimize 
demands on user and 
increase user engagement. 
 

• 1, 5 

• BCT RD1: Tailor 
interactions 
appropriately7 

• BCT RD2: 
Emphasize 
choice7 

 

Tailor content The intervention content is tailored using various methods. 
For instance, many of the short activities are optional such 
that users can choose themselves what, and how much, they 
want to do (see ‘Short (optional) activities’ Table A2). The 
coach also occasionally inquires if users want to read more 
about certain topics or receive a more elaborate explanation. 
Finally, particularly within the short activities, the coach offers 
external links to additional information, which users can 
choose whether or not to access. 

Tailor intervention content 
and interactions with coach 
Sam to increase personal 
relevance, feeling of control, 
motivation, and user 
engagement.  

• 1 

• Based on results 
of an ongoing 
focus group study 
conducted within 
the Perfect Fit 
consortium. 

• BCT RD1: Tailor 
interactions 
appropriately7 

• BCT RD2: 
Emphasize 
choice7 
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Use tailored persuasive 
messages 

The coach uses tailored persuasive messages to motivate 
users to engage in short activities (see ‘Short (optional) 
activities’ Table A2). A trained reinforcement learning 
algorithm is used to select one of five persuasive strategies 
(i.e., commitment, consensus, authority, action planning, or 
no persuasion), considering users’ current and future states. 
The state is based on users’ responses to three questions: 1) 
whether they feel like wanting to do an activity, 2) whether 
they have things that prompt or remind them to do an activity, 
and 3) whether they feel like they need to do an activity.   
 

Collect users’ input to tailor 
the intervention and 
interactions with coach Sam 
to increase personal 
relevance, motivation, 
accountability and user 
engagement. 
 

• 24, 25 

• BCT RD1: Tailor 
interactions 
appropriately7 

 

Show progress and provide 
personalized feedback  

The coach uses smartwatch data and user input to monitor 
users’ progress and present it back to them. Moreover, 
personalized feedback is provided based on this progress. For 
instance, the coach collects user input on personal HRSs, 
generates a personalized graph summarizing these situations, 
and prompts users to reflect on this (see ‘Weekly reflection 
dialog’ Table A1, Execution phase). Also, personalized 
feedback is given on users’ PA progress (based on smartwatch 
data), focusing on increasing daily step count, or for active 
users (>8000 steps per day), increasing weekly minutes of 
intensive PA. 
 

Collect users’ input to tailor 
the intervention and 
interactions with coach Sam 
to increase personal 
relevance, motivation and 
user engagement and aid 
setting realistic goals. 
 

• 1, 5 

• BCT RD1: Tailor 
interactions 
appropriately7 

 

Make use of inclusive 
communication  

The coach aims to use non-suggestive communication that 
invites diverse interpretations and is adaptable to various 
contexts and users. For example, this includes providing 
multiple examples when illustrating statements and avoiding 
assumptions by using phrasing that is not suggestive such as 
“Perhaps you notice…”. 

Use inclusive communication 
to increase personal 
relevance, motivation and 
user engagement and to 
build general rapport with 
coach. 

• BCT RC1: Build 
general rapport7 

• BCT RD2: 
Emphasize 
choice7 

 

Use easy-to-understand 
language, images, graphs 
and animated videos 

The coach uses B1-level Dutch, emojis, images, and animated 
videos to enhance accessibility for individuals with lower 
literacy levels. 
 

Promote ease of use and 
user engagement. 

• 5 
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Use small talk and emojis  The coach uses relational strategies, including small talk and 
the use of emojis, to make conversations more natural and 
human-like. For instance, this involves asking users how they 
have been and expressing pleasure in interacting with them. 
 

Increase mood, user 
engagement and build 
general rapport with coach. 

• 5, 45 

• BCT RC1: Build 
general rapport7 

 

Show empathy and 
maintain a supportive 
attitude  

The coach uses relational strategies to show empathy and 
maintain an encouraging, friendly, and supportive attitude to 
motivate users. For example, this includes complimenting 
users on their progress and effort (rather than solely focusing 
on results), expressing belief in users’ capabilities, 
emphasizing that setbacks are learning experiences rather 
than failures, and offering words of encouragement during 
important moments, such as their first day of quitting 
smoking. 

Use positive message tone to 
provide social support, 
increase mood, self-efficacy, 
motivation, and user 
engagement, and build 
general rapport with coach. 

• Motivational 
interviewing47, 48 

• 5, 45 

• BCT 3: Social 
support6-8 

• BCT 15.1: Verbal 
persuasion about 
capability6 

• BCT RC1: Build 
general rapport7 

 

Promote safety and 
security 

If users provide answers that are not recognized by the coach, 
the coach indicates this and offers recognized responses to 
assist users. Also, when users contact the coach during “free 
mode”, the coach informs users about commands to trigger 
certain user-initiated intervention components and advises 
users to consult a professional (e.g., general practitioner or 
quitting smoking helpline) or a trusted friend if they wish to 
discuss other matters. In case of technical issues, the coach 
refers users to the researchers. Users are informed about 
measures to protect their privacy (e.g. adherence to privacy 
legislation and implementation of measures to protect their 
data). 
 

Explain safety and privacy 
measures to promote 
transparency and increase 
trust in safely sharing 
information, while ensuring 
controllability and 
preventing safety risks. 
 

• 45 

• BCT RC4: Explain 
expectations 
regarding 
treatment 
program7 

The source code of the Perfect Fit system is publicly available.27 
aIntervention components were also chosen and created in collaboration with end-users and experts, see Versluis et al.28 for a more detailed 
description. 
bBCTs with codes RC and RD refer to the taxonomy of behavior change techniques used for smoking cessation support of Michie et al.7 
cBCTs numbered from 3 to 15.1 refer to the general behavior change technique taxonomy (v1) of 93 techniques of Michie et al.6 
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BCT = behavior change technique; PA = Physical activity; HRS = high risk situation 
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