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Supplementary Material 2.  
Summary data for behavior change mechanisms of action targeted by included studies 

Study Included 
physical 
activity 
types 

Theoretical 
Framework 

Identified change techniques and 
intervention delivery modes 

Key mechanisms of action 
(from the TaTT) 

Reviews, mixed age adults with depression 
Stubbs et al., 
2016 [1] 

Mixed 
aerobic 
and 
strength 

NR Credible source 
Instruction on how to perform behavior 
Monitoring of behaviour without feedback 
Feedback on behaviour 
Social support (unspecified) 
Social support (practical) 
Restructuring the social environment 
Restructuring the physical environment 

General attitudes/beliefs 
Attitude towards the 
behaviour 
Knowledge 
Skills 
Beliefs about capabilities 
Motivation 
Feedback processes 
Social influences 
Environmental context and 
resources 
Behavioural cueing 

Stanton et al., 
2014 [2] 

Aerobic 
 

NR Credible source 
Instruction on how to perform behavior 
Goal setting (behavior) 
Action planning 
Feedback on behavior 
Social support (unspecified) 
Social support (practical) 
Restructuring the social environment 
Social comparison 
Remove aversive stimulus 

General attitudes/beliefs 
Attitude towards the 
behaviour 
Goals 
Intention 
Knowledge 
Skills 
Beliefs about capabilities 
Motivation 
Social influences 
Environmental context and 
resources 
Norms 
Subjective norms 
Feedback processes 
Behavioral cueing 

Knapen et al., 
2015 [3] 

Mixed 
aerobic, 
strength 
and 
balance 

MI & 
TTM 

Credible source 
Instruction on how to perform behavior 
Goal setting (behavior) 
Graded tasks 
Action planning 
Behavioral contract 
Self-monitoring of behavior 
Feedback on behavior 
Feedback on outcomes of behavior 
Biofeedback 
Review behavior goals 
Social support (emotional) 
Problem solving 
Pros and cons 

General attitudes/beliefs 
Attitude towards the behavior 
Knowledge 
Skills  
Beliefs about capabilities 
Goals 
Intentions 
Behavioral cueing 
Behavioral regulation 
Feedback processes 
Motivation 
Beliefs about consequences 
Perceived susceptibility 



Information about health consequences 
Information about emotional 
consequences 
Verbal persuasion about capability 
Focus on past success 
Prompts/cues 
Valued self-identity 
Reduce negative emotion 
Re-attribution 
Framing/reframing 

Memory/attention and 
decision processes 
Social influences 
Environmental context and 
resources 
Emotion 

Belvederi Murri 
et al., 2018 [4] 

  Credible source 
Monitoring of behaviour without feedback  
Feedback on behaviour  
Social support unspecified  
Instruction on how to perform behavior 
Social comparison 
Restructuring the social environment 
Information about emotional 
consequences 
Monitoring of emotional consequences 
Self-monitoring of behavior 
Self-monitoring outcomes of behavior 
Goal setting (behavior) 
Goal setting (outcome) 

Knowledge 
Skills 
Feedback processes 
Motivation 
General attitudes/beliefs 
Attitude towards the behavior 
Beliefs about consequences 
Beliefs about capabilities 
Behavioral regulation 
Social influences 
Goals 
Intention 
Norms 
Subjective norms 

Machaczek et al., 
2018 [5] 

Aerobic Coleman’s 
model 

Credible source 
Instruction on performing behavior 
Goal setting (behavior) 
Problem solving 
Information about health consequences 
Information about emotional 
consequences 
Information about social and 
environmental consequences 
Information about antecedents 
Action planning 
Social support (unspecified) 
Monitoring of behavior without feedback 
Feedback 
Reduce negative emotions 
Framing/re-framing 
Restructuring the social environment 
Restructuring the physical environment 
Credible source 
Verbal persuasion about capabilities 

Knowledge 
Skills 
Attitude towards the behavior 
General attitudes/believes 
Intention 
Goals 
Beliefs about capabilities 
Beliefs about consequences 
Behavioral regulation 
Perceived 
susceptibility/vulnerability 
Social influences 
Norms 
Subjective norms 
Environmental context and 
resources 
Emotions 
Memory, attention and 
decision processes 
Motivation 
Behavioral cueing  

Schuch et al., 
2019 [6] 

Aerobic  Social support (unspecified) 
Goal setting (behavior) 
Goal setting (outcome) 
Graded tasks 
Credible source   
Instruction on performing behavior 
Framing/reframing 
  

Beliefs about capabilities 
Beliefs about consequences 
Environmental context and 
resources 
Intentions  
Goals 
Motivation 
General attitudes/behaviors 
Social influences 
Behavioral regulation 
Attitude towards the behavior 
General attitudes 
Knowledge 



Skills 
Reviews, middle-aged and older adults with anxiety  
Chong et al., 
2022 [7] 

Mixed 
aerobic, 
strength, 
balance  

NR Credible source  
Self-monitoring of behavior 
Feedback on behaviour 
Social support (unspecified) 
Instruction on how to perform behavior 
Social comparison 
Restructuring the social environment 
Graded tasks 
Goal setting (behavior)  
 

Attitude towards the behavior 
General attitudes/beliefs 
Behavioral regulation 
Feedback processes 
Motivation 
Social influences 
Knowledge 
Skills 
Beliefs about capabilities 
Norms 
Subjective norms 
Beliefs about consequences 
Environmental context and 
resources 
Goals 
Intentions 

Primary studies, older adults with depression  
Kerse et al., 2010 
[8] 

Aerobic, 
strength, 
balance 

NR Goal setting (outcome) 
Goal setting (behavior) 
Instruction on how to perform behavior 
Credible source 
Social support (practical) 
Restructuring the social environment 
Graded tasks 
Self-monitoring of behavior 
Problem solving 
Feedback (behavior) 

Intentions 
Goals 
Motivation 
Knowledge 
Skills 
Beliefs about capabilities 
Attitude toward the behavior 
General attitudes/beliefs 
Social influences 
Environmental context and 
resources 
Behavioral regulation 
Feedback processes 
Subjective norms 

Belvederi Murri 
et al., 2015 [9] 

Aerobic 
Strength 

NR Credible source 
Instruction on how to perform behavior 
Feedback on behavior 
Biofeedback 
Goal setting (behavior) 
Social support (unspecified) 
Social comparison 
Restructuring the social environment 
Review behavior goals 
Graded tasks 
 

Knowledge 
Skills 
General attitudes/beliefs 
Attitude towards the behavior 
Motivation 
Feedback processes 
Beliefs about capabilities 
Intentions 
Goals 
Social influences 
Norms 
Subjective norms 
Behavioral regulation 

Pfaff et al., 2014 
[10] 

Aerobic 
and 
strength 

NR Goal setting (behavior) 
Instruction on how to perform behavior 
Adding objects to the environment 
Graded tasks 
Self-monitoring of behavior 
Feedback on behavior 
Review behavior goals 
Social support (unspecified) 

Intentions 
Goals 
Knowledge 
Skills 
Beliefs about capabilities  
Beliefs about consequences 
Behavioral regulation 
Motivation 
Feedback processes 
Social influences 
Environmental context and 
resources 



Behavioral cueing 
Primary studies, mixed age adults with depression 
Callaghan et al., 
2011 [11] 

 TTM Credible source 
Instruction on how to perform the 
behavior 
Information about health consequences 
Information about antecedents 
Pros and cons 
Incompatible beliefs 
Verbal persuasion about capability 
Goal setting (behavior) 
Goal setting (outcome) 
Social support (unspecified) 
Social comparison 
Restructuring the social environment 
Graded tasks 
Problem solving 
Self-monitoring the behavior 
Restructuring the social environment 
 

Attitudes towards the behavior 
General attitudes/beliefs 
Social influences 
Knowledge 
Skills 
Environmental context and 
resources 
Skills 
Beliefs about capabilities 
Beliefs about consequences  
Motivation 
Intentions 
Goals 
Perceived 
susceptibility/vulnerability 
Social influences 
Norms  
Subjective norms 
Behavioral regulation 
Feedback processes 

Trivedi et al., 
2011 [12] 

Aerobic NR Credible source 
Instruction on performing behavior 
Goal-setting (behavior)  
Self-monitoring of behavior 
Feedback on behavior 
Feedback on outcomes of behavior 
Biofeedback 
Problem solving 
Graded tasks 
Commitment 
Social support (practical) 
Action planning 
Prompts/cues 
 

Attitude towards the behavior 
General attitudes/beliefs 
Knowledge 
Skills 
Beliefs about capabilities 
Intentions 
Goals 
Behavioral regulation 
Feedback processes 
Motivation 
Social influences 
Environmental context and 
resources 
Behavioral cueing 
Memory, attention and 
decision processes 

Carneiro et al., 
2015 [13] 

Aerobic NR Credible source 
Goal setting (behavior) 
Instruction on how to perform behavior 
Feedback on behaviour 
Self-monitoring of behavior 
Biofeedback 
Social support (unspecified) 
Social support (emotional) 
Social support (practical) 
Social comparison 
Restructuring the physical environment 
Graded tasks 
Non-specific reward 
Generalization of target behavior 
 
 

Attitude towards the 
behaviour 
General attitudes/beliefs 
Intentions 
Goals 
Knowledge 
Skills 
Beliefs about capabilities 
Behavioral regulation 
Feedback processes 
Motivation 
Social influences 
Environmental context and 
resources 
Norms 
Subjective norms 
Behavioral cueing 
Reinforcement 

Danielsson et al., 
2014 [14] 

Mixed 
aerobic 

NR Credible source 
Goal setting (behavior) 

Attitude towards the behavior 
General attitudes/beliefs 



and 
strength 

Instruction on how to perform the 
behaviour 
Action planning 
Biofeedback 
Feedback on behaviour 
Adding objects to the environment 
Social support (unspecified) 
Social comparison 
 
 

Goals 
Intentions 
Knowledge 
Skills  
Beliefs about capabilities 
Behavioral cueing 
Motivation 
Feedback processes 
Social influences 
Norms 
Subjective norms 
Environmental context and 
resources 

Uebelacker et 
al., 2017 [15] 

Yoga NR Credible source 
Instruction on how to perform behavior 
Social support (unspecified)  
Social comparison 
Restructuring the social environment 
Goal setting (behaviour) 
Adding objects to the environment 
Generalization of target behavior 
 

Attitude towards the behavior 
General attitudes/beliefs 
Knowledge 
Skills 
Beliefs about capabilities 
Social influences 
Norms  
Subjective norms 
Environmental context and 
resources 
Goals 
Intentions 

Kerling et al., 
2015 [16] 

Aerobic NR Credible source 
Instruction on how to perform the 
behavior 
Goal setting (behavior) 
Restructuring the physical environment 
Restructuring the social environment 
Social support (unspecified) 
Biofeedback 
Feedback on behavior 
Graded tasks 

Attitude towards the behavior 
General attitudes/beliefs 
Knowledge 
Skills 
Beliefs about capabilities 
Goals 
Intentions 
Environmental context and 
resources 
Behavioral cueing 
Feedback processes 
Motivation 

Gujral et al., 
2019 [17] 

Aerobic NR Credible source 
Instruction on how to perform behavior 
Feedback on behavior 
Biofeedback 
Social support (unspecified) 
Goal setting (behavior)  
 

Attitude towards the behavior 
General attitudes/beliefs 
Knowledge 
Skills  
Beliefs about capabilities 
Motivation 
Feedback processes 
Social influences 
Goals 
Intentions 

Soucy et al., 
2017 [18] 

Mixed 
aerobic 
and 
strength 

NR Information about health consequences 
Information about emotional 
consequences 
Goal setting (behavior) 
Goal setting (outcome) 
Self-monitoring of behavior 
Goal review 
Problem solving 
 

Knowledge 
Beliefs about consequences 
Attitudes towards the behavior 
Perceived 
susceptibility/vulnerability 
Goals 
Intentions 
Motivation 
Behavioral regulation 
Feedback processes 
Beliefs about capabilities 



Mota-Pereira et 
al., 2011 [19] 

Aerobic NR Credible source 
Instruction on how to perform behavior 
Social support (unspecified) 
Goal setting (behavior) 
Information about antecedents 
Prompts/cues 
Biofeedback 
Feedback on behavior 
Generalization of target behavior 

Attitude towards the behavior 
General attitudes/beliefs 
Knowledge 
Skills 
Beliefs about capabilities 
Social influences 
Goals 
Intentions 
Behavioral regulation 
Memory, attention and 
decision processes 
Environmental context and 
resources 
Behavioral cueing 
Feedback processes 
Motivation 

Chalder et al., 
2012 [20] 

Aerobic SDT Credible source 
Goal setting (behavior) 
Instruction on performing the behavior 
Social support (unspecified) 
Social support (practical) 
Goal review 
Problem solving 
Verbal persuasion about capability 

Attitudes toward the behavior 
General attitudes/beliefs 
Goals 
Intentions 
Knowledge 
Skills 
Beliefs about capabilities 
Social influences 
Environmental context and 
resources  
Behavioral regulation 

Szuhany and 
Otto, 2020 [21] 

Aerobic 
and 
stretching 

NR Credible source 
Information about emotional 
consequences 
Information about health consequences 
Goal setting (behavior) 
Instruction on performing behavior 
Action planning 
Self-monitoring of behavior 
Feedback on behavior 
Social support (unspecified) 
Goal review 
 

Attitude to the behavior 
General attitudes/beliefs 
Knowledge 
Beliefs about consequences 
Intentions 
Perceived 
susceptibility/vulnerability 
Goals 
Skills 
Beliefs about capabilities 
Behavioral cueing 
Behavioral regulation 
Feedback processes 
Motivation 
Social influences 

Doose et al., 
2015 [22] 

Aerobic NR Credible Source 
Goal setting (behavior) 
Instruction on how to perform behavior 
Social support (unspecified) 
Social comparison 
Self-monitoring of behavior 

Attitude towards the behavior 
General attitudes/beliefs 
Goals 
Intentions 
Knowledge 
Skills 
Beliefs about capabilities 
Social influences 
Norms 
Subjective norms 
Feedback processes 
Behavioral regulation 

La Rocque et al., 
2021 [23] 

Bikram 
yoga 

NR Credible source 
Information about health consequences 
Instruction on performing behavior 
Goal setting (behavior) 

Attitude towards the behavior 
General attitudes/beliefs 
Knowledge 
Beliefs about consequences 



Change techniques identified in existing review papers or intervention reports for PA interventions for adjacent 
populations, and linked MoAs according to The Theory and Techniques Tool.  

TaTT, Theory and Techniques Tool; NR, nil reported; MI, motivational interviewing; TTM, transtheoretical model of 
change; SDT, self-determination theory. 
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