
Multimedia Appendix 1 

Overview of the behavior change techniques (BCTs) that were selected to target the behavioral determinants of the theoretical 

framework and how they were applied within the intervention  

Determinant BCTs Methods Parameters for use How applied Theory BCT Ref 

Outcome 

expectations 

Provide general 

information on 

consequences of 

behavior in general 

Belief selection Requires investigation of the 

current attitudinal, normative 

and efficacy beliefs of the 

individual before choosing the 

beliefs on which to intervene. 

Messages in general 

and tailored to 

aspects of the intake 

questionnaire 

Information-

motivation-

behavioral 

skills model 

[1, 2] 

Self-efficacy Action planning/ 

time management 

Guided practice Subskill demonstration, 

instruction and enactment 

with individual feedback 

Messages prompting 

the planning of 

physical activity, e.g. 

the suggestion to 

mark time and day in 

the calendar 

Goal setting 

theory 

[2-5] 

Social comparison  Modeling Attention, remembrance, 

skills, reinforcement; credible 

Graph tailored to 

preference social 

comparison (up-/ 

Social 

comparison 

[2, 3] 



source, method and channel downward theory 

Persuasion / 

Problem solving 

Verbal persuasion Credible source. Persuasive messages 

on how to overcome 

barriers  

Social 

cognitive 

theory 

[2, 3] 

Prompt self-

monitoring 

Self-monitoring of 

behavior 

The monitoring must be of the 

specific behavior (that is, not 

of a physiological state or 

health outcome). The data 

must be interpreted and used. 

The reward must be 

reinforcing to the individual. 

Messages that 

prompt to look at the 

monitoring graphs 

and display of graph  

Self-

regulation, 

Social 

cognitive 

theory, 

Control theory 

[2, 4, 6] 

Plan social support Mobilizing social 

networks 

Presence of a network that can 

potentially support health 

behavior 

Messages with 

suggestions to tell 

friends and ask for 

support 

Social support 

theories 

[2-4] 

Imaginary reward Provide contingent 

rewards/ 

reinforcement 

The reward needs to be 

tailored to the individual, to 

follow the behavior in time, 

and to be seen as a 

Messages that tell the 

user to be proud if 

they did well 

Self-

regulation, 

Social 

cognitive 

[2, 6] 



consequence of the behavior. theory,; 

Learning 

theories  

Intentions Progress towards 

goal/ Discrepancy 

between current 

behavior and goal 

Feedback Feedback needs to be 

individual, follow the behavior 

in time, and be specific. 

Messages that tell the 

user how much 

he/she has already 

achieved and display 

of graph 

Self-

regulation, 

Social 

Cognitive 

Theory 

[2-4] 

Motivational 

messages/verbal 

persuasion about 

capacity 

Feedback Feedback needs to be 

individual, follow the behavior 

in time, and be specific. 

Messages telling the 

user how well he/she 

is doing and to keep 

up the good work or 

telling the user some 

advantage of being 

physically active 

 [2] 

Modeling/ social 

comparison 

Modeling Attention, remembrance, 

skills, reinforcement; credible 

source, method and channel 

Messages stating how 

well others are doing 

and display of graph  

Social 

cognitive 

theory, Theory 

of planned 

[1, 2] 



behavior 

Provide instruction Active learning Time, information and skills Messages that 

prompt the user to 

prepare the sports 

bag the night before 

Social 

cognitive 

theory 

[1, 2] 

Prompt goal setting Goal setting Commitment to the goal; goals 

that are difficult but available 

within the individual’s skill 

level 

Messages prompting 

the user to set a goal 

and providing a 

suggestion  

Self-

regulation, 

Social 

cognitive 

theory 

[1, 2] 

Impediments Prompt barrier 

identification / 

Problem solving 

Planning coping 

responses 

Identification of high-risk 

situations and practice of 

coping response. 

Message that 

provides information 

on how to deal with a 

specific barrier  

Social 

cognitive 

theory 

[1, 2] 

Social norm 

(descriptive 

and 

Social comparisons Graph tailored to 

preference social 

comparisons (up-/ 

downward 

Upward comparison may help 

setting better goals; 

downward comparison may 

help feeling more self-

Messages that 

provide information 

on how to deal with a 

specific barrier 

Social 

comparison 

theory 

[1, 2] 



inductive) efficacious. 

Information about 

others’ approval 

Information about 

others’ approval 

Positive expectations 

available in social 

environment 

Messages that 

provide information 

on how to deal with a 

specific barrier 

Social 

cognitive 

theory 

[1, 2] 

Self-

regulation 

Self-monitoring Feedback Feedback needs to be 

individual, follow the behavior 

in time, and be specific. 

Messages that 

prompt to look at the 

monitoring graphs 

and display of graph 

Self-

regulation, 

Social 

cognitive 

theory 

[1, 2] 

Goal setting Goal setting Commitment to the goal; goals 

that are difficult but available 

within the individual’s skill 

level 

Messages that 

prompt the user to 

set a weekly goal 

Control theory [1, 2] 

Progress towards 

goal/ Discrepancy 

between current 

behavior and goal 

Feedback Feedback needs to be 

individual, follow the behavior 

in time, and be specific. 

Messages that tell the 

user how much 

he/she has already 

achieved and display 

Control theory [1, 2] 



of graph  

Self-evaluation/ 

Monitoring 

outcome(s) of 

behavior  

Self-reevaluation Stimulation of both cognitive 

and 

affective appraisal of self-

image. 

Can use feedback and 

confrontation; 

however, raising awareness 

must be 

quickly followed by increase in 

problem-solving ability and 

self-efficacy. 

Messages prompting 

the user to evaluate 

how he/she is feeling 

about failing or 

achieving the self-set 

goal 

Control 

theory, 

Integrated 

theory of 

health 

behavior 

change 

[1, 2] 

Imaginary reward Provide contingent 

rewards/reinforce

ment 

The reward needs to be 

tailored to the individual, to 

follow the behavior in time, 

and to be seen as a 

consequence of the behavior. 

Messages that tell the 

user to be proud if 

they did well 

Self-

regulation, 

Social 

cognitive 

theory, Self-

determination 

theory 

[1, 2] 



 

Satisfaction Self-evaluation/ 

Monitoring 

outcome(s) of 

behavior  

Self-reevaluation Stimulation of both cognitive 

and affective appraisal of self-

image. 

Can use feedback and 

confrontation; 

however, raising awareness 

must be 

quickly followed by increase in 

problem-solving ability and 

self-efficacy. 

Messages prompting 

the user to evaluate 

how he/she is feeling 

about failing or 

achieving the self-set 

goal 

Control 

theory, 

Integrated 

theory of 

health 

behavior 

change 

[1, 2, 7] 

Long-term 

goals 

Provide general 

information on 

consequences of 

behavior in general 

Consciousness 

raising 

Can use feedback and 

confrontation; 

however, raising awareness 

must be 

quickly followed by increase in 

problem-solving ability and 

(collective) self-efficacy. 

Messages providing 

general information 

on consequences of 

behavior in general 

Information-

motivation-

behavioral 

skills model 

[1, 2] 
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