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Executive Summary 

The current deliverable (D2.2) reflects the work carried out under Work Package 2 (WP2) of the 

iBeChange project. Specifically, the reported results relate to Task 2.3 - “Behavioural change in-

terventions and techniques inventory” and Task 2.4 - “Psychosocial support and interventions in-

ventory”. The activities conducted in D2.2 aimed to establish the theoretical and methodological 

framework for identifying and integrating effective psychosocial interventions and behavioural 

change techniques into the iBeChange platform. 

In Task 2.3, a systematic review was conducted to identify the most effective Behaviour Change 

Techniques (BCTs) for targeting behavioural risk factors, such as physical activity, nutrition, al-

cohol consumption, cigarette smoking, and weight management. This review was guided by the 

BCT Taxonomy (BCTT; Michie et al., 2013), providing a standardized framework for classifying 

the specific content of complex Behaviour Change interventions. 

For Task 2.4, a systematic review was performed to evaluate digital psychological interventions 

addressing psychosocial risk factors, including emotional distress, anxiety, depression, and lack of 

social support. The findings highlighted effective digital tools and interventions that can both iden-

tify psychosocial risks and promote tailored psychological interventions, fostering participants’ en-

gagement and adherence. 

The findings from D2.2 will contribute to define the content for the Behavioural Change (BC) and 

Emotional Wellbeing (EW) support tools (T2.7) and provide critical input for the development of 

the knowledge base for recommendation systems (T4.3). This deliverable discusses the following 

topics in detail:   

i) the methodologies and study designs adopted;   

ii) the results of the systematic reviews;   

iii) the implications for the development of the iBeChange platform’s tools and content. 
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1. Introduction 

This deliverable presents the findings from the systematic reviews conducted within Tasks 2.3 and 

2.4 of WP2 of the iBeChange project. The primary objectives of WP2 include identifying candidate 

and effective BCTs, evaluating digital psychological interventions, and developing tools to support 

behavioural change and emotional wellbeing. The activities carried out within WP2 will provide 

crucial information for the design and implementation of the iBeChange platform. 

Task 2.3 focused on identifying the most used and effective BCTs to address behavioural risk fac-

tors, such as physical inactivity, poor nutrition, smoking, and harmful alcohol consumption. Pro-

moting sustainable behavioural change is essential for reducing the risk of breast, lung, and colo-

rectal cancers, as long-term adoption of healthy behaviours significantly lowers cancer risk and 

improves overall health. A systematic review was conducted to assess interventions targeting these 

behavioural risk factors, guided by the BCTT (Michie et al., 2013). This approach provided a stand-

ardized framework to classify and evaluate the specific content of behavioural interventions. The 

insights gained from this review offer evidence-based recommendations for designing and imple-

menting effective Behaviour Change support tools within the iBeChange platform. 

Task 2.4 aimed to identify the most effective digital psychological intervention and psychoeduca-

tional support tools to target the psychosocial risk factors for cancer onset identified in the previous 

umbrella review (Task 2.2; D1.2). For this reason, we conducted a systematic review including 

Randomized Clinical Trials (RCTs) on available digital psychological interventions. 

Together, the findings from Tasks 2.3 and 2.4 provide a comprehensive understanding of effective 

behavioural change techniques and psychosocial interventions. These results will directly inform 

the design of automatic and digital support tools that empower individuals to adopt sustainable 

behaviours and manage psychosocial risks, forming a cornerstone of the iBeChange platform. 



 

iBeCHANGE - 101136840 – D2.2 “Psychosocial support and Behavioural change interventions and tech-

niques to be included in the iBeChange system”  
 

 

  

Page 9 of 94 

2. Systematic Review of Behavioural Change Techniques 

(BCTs) for Promoting Healthy Lifestyles 

This section presents aims, methodologies and results of a systematic review aimed at identifying 

commonly used BCTs to promote healthy lifestyle behaviours and evaluating their effectiveness of 

BCTs in promoting behavioural change, specifically targeting physical activity, diet, smoking, al-

cohol, and weight management. This review builds upon the findings from Deliverable D2.1 of the 

iBeChange project, which focused on the identification of lifestyle risk factors and their influence 

on cancer prevention. By focusing on the implementation of BCTs, the current review seeks to 

offer evidence-based recommendations for designing automatic and effective interventions to re-

duce cancer risk, particularly for breast, colorectal, and lung cancers. 

As stressed in D2.1, promoting healthy lifestyles is critical in primary cancer prevention, as lifestyle 

choices have a profound impact on the onset of various types of cancer. For breast, colorectal, and 

lung cancers, adopting preventive measures such as engaging in physical activity, following a bal-

anced diet, refrain from smoking, reducing alcohol, and maintaining a healthy weight, can substan-

tially lower the risk of cancer development. Clinical guidelines and expert recommendations con-

sistently highlight the importance of these lifestyle modifications, stressing the need for effective 

behavioural interventions to encourage their adoption and long-term maintenance.  

While these findings reported in D2.1 provide a robust foundation for the iBeChange project, the 

next step was to identify a set of BCTs that could be useful and effective in promoting each of the 

behaviours identified as relevant for the primary prevention of breast, colorectal, and lung cancers. 

This systematic review conducted within Task 2.3 “Behavioural change interventions and tech-

niques inventory”, therefore, aims to evaluate and synthesize the BCTs that have been successfully 

applied in interventions targeting the lifestyle factors - such as physical activity, balanced diet, 

smoking cessation, alcohol moderation, and weight management - that are critical in reducing can-

cer risk. 

BCTs are fundamental components of behavioural interventions designed to modify specific be-

haviours, such as increasing physical activity, improving dietary habits, reducing alcohol and to-

bacco consumption, and managing weight. These techniques are integral to various behavioural 

models, including the Health Action Process Approach (HAPA; Schwarzer et al., 2008), the Trans-

theoretical Model (TTM; Velicer et al., 1998), and the Health Belief Model (HBM; Rosenstock, 

1974), which aim to address the psychological, emotional, and cognitive factors influencing behav-

ioural change. However, these models often overlap in their terminology and lack a standardized 

set of BCTs that can be universally applied across different contexts.  

The need for a comprehensive taxonomy of BCTs arises from the challenge of comparing, repli-

cating, and synthesizing findings from behavioural interventions. Previous attempts at creating 

BCT taxonomies, such as those by Michie et al. (2012), Michie et al. (2011a), and Michie et al. 

(2009), identified several techniques but lacked a cohesive structure and comprehensive frame-

work. These earlier systems often focused on specific behaviours or settings, limiting their applica-

bility to broader intervention designs. For example, the taxonomy developed by Michie and col-

leagues in 2012 focused on techniques for reducing excessive alcohol consumption, while their 

2011a work centered on smoking cessation. In contrast, the BCTT by Michie et al. (2013) is de-

signed to be cross-behavioural and provides a hierarchical, empirically-based classification system 

that is more adaptable and universally applicable. 
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The BCTT developed by Michie et al. (2013) is a significant advancement over earlier systems, 

primarily due to its broader scope, hierarchical structure, and extensive expert consensus.  

This BCTT provides a systematic approach for identifying and categorizing techniques in behav-

ioural interventions. By using this taxonomy, researchers and practitioners can clearly specify the 

active components of interventions, enabling accurate reporting, replication, and synthesis of inter-

vention studies. It also allows for the design of more effective and tailored interventions by identi-

fying the most appropriate BCTs for each target behaviour. While the BCTT itself is not a behav-

ioural change model, it can be effectively integrated with models such as the COM-B model to 

guide the selection of the most appropriate techniques for specific target behaviours. For example, 

the COM-B model (see, for example, Michie et al., 2011b) helps identify the specific determinants 

of behaviour (i.e., Capability, Opportunity, and Motivation), and the BCTT provides a comprehen-

sive list of behaviour change techniques that can address these determinants (see, for example, 

Michie et al., 2014). This integration allows for a mapping process where researchers first identify 

the barriers and facilitators of the target behaviour using COM-B and then use the BCTT to select 

techniques that address these factors. 

More information about the development and structure of the BCTs, including their rigorous multi-

phase creation process and grouping of 93 techniques into 16 clusters, can be found in Michie et 

al., 2013. The taxonomy groups BCTs into 16 main clusters, each representing a key mechanism 

of change in behaviour. These clusters include: 

1. Goals and Planning – Techniques related to goal setting, action planning, and problem-solv-

ing. 

2. Feedback and Monitoring – Techniques involving monitoring of behaviour and providing 

feedback. 

3. Social Support – Techniques involving the provision of emotional, practical, or unspecified 

social support. 

4. Shaping Knowledge – Techniques that provide instructions, information, and re-attribution to 

guide behaviour change. 

5. Natural Consequences – Techniques that inform about or emphasize the natural health, social, 

or emotional consequences of behaviours. 

6. Comparison of Behaviour – Techniques involving social comparison or feedback on others’ 

behaviour. 

7. Associations – Techniques that utilize environmental prompts or cues and associative learning 

to influence behaviour. 

8. Repetition and Substitution – Techniques involving the repetition of behaviours and substi-

tution of unwanted behaviours with desired ones. 

9. Comparison of Outcomes – Techniques involving the comparison of potential outcomes of 

behaviours to encourage change. 

10. Reward and Threat – Techniques involving rewards or threats contingent on behaviour per-

formance. 

11. Regulation – Techniques aimed at regulating emotions and mental resources to facilitate be-

haviour change. 

12. Antecedents – Techniques that modify the environment or provide distractions to reduce ex-

posure to cues for unwanted behaviours. 

13. Identity – Techniques that help form a new self-identity associated with the desired behaviour. 

14. Scheduled Consequences – Techniques involving punishments, rewards, or reinforcements 

contingent on behaviour. 
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15. Self-Belief – Techniques aimed at enhancing self-efficacy and confidence in behaviour change. 

16. Covert Learning – Techniques involving the use of mental rehearsal, imagining conse-

quences, and observing others’ behaviours. 

Detailed information for each of the 93 BCTs included in the 2013 Michie et al. BCTT can be 

found in Annex 1. This comprehensive, cross-domain BCTT provides a valuable tool for the de-

velopment, evaluation, and refinement of automatic interventions within the iBeChange project, 

significantly contributing to the advancement of behaviour change strategies aimed at cancer pre-

vention. 

2.1 Aim 

The aim of this subtask within the iBeChange project is to conduct a systematic review to identify 

the most commonly used and effective BCTs targeting specific behavioural risk factors, including 

physical activity, diet, alcohol consumption, cigarette smoking, and weight management. This re-

view focuses on randomized controlled trials (RCTs) and quasi-experimental studies with at least 

one control group, using the BCTT (Michie et al., 2013) to classify and report the specific compo-

nents of the assessed interventions. 

The goal of this systematic review is to analyse and identify the most frequently used and effective 

BCTs in interventions aimed at promoting healthy behaviours. By leveraging the BCTT, a stand-

ardized and consensus-based framework for classifying complex behaviour change interventions, 

we aim to gain insights into which BCTs are most effective for each specific lifestyle risk factor, 

and to understand how these techniques contribute to behaviour change outcomes.  

The results of this task will contribute to the iBeChange project by: 

• Identifying the BCTs that have been proven effective in promoting positive lifestyle 

changes related to physical activity, diet,  smoking cessation, alcohol moderation, and 

weight management. 

• Informing the design of Behaviour Change support tools (T2.7) and enhancing the devel-

opment of the knowledge base for evidence-based recommendations (T4.3). 

• Providing a comprehensive understanding of the active ingredients in successful interven-

tions, which will guide the development of automatic and tailored interventions which will 

be delivered by the iBeChange platform 

 

2.2 Methods 

A systematic review was conducted to identify relevant studies evaluating interventions targeting 

lifestyle risk factors, including physical activity, diet, alcohol consumption, smoking, and weight 

management. The active ingredients of the assessed interventions were classified using the BCTT 

(Michie et al., 2013), which provides a standardized framework for identifying and reporting the 

BCTs used in the interventions. 

The review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines. The search was conducted in two primary databases: PubMed and Scopus, 

in late October 2024. The search strategy was designed to identify studies related to physical activ-

ity, dietary habits, smoking, alcohol consumption, and weight management, using terms aligned 

with these lifestyle factors. Specifically, the search targeted studies that examined behaviours such 

as aerobic activities, sedentary lifestyles, diet, cigarette smoking, alcohol use, and weight loss or 
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obesity. Importantly, only studies that cited the BCTT (Michie et al., 2013) were included in the 

review, ensuring that all selected studies reported detailed information on the BCTs used in their 

interventions. 

To ensure the relevance and rigor of this systematic review, clear inclusion and exclusion criteria 

were established. These criteria were designed to identify studies that align with the objectives of 

evaluating BCTs using the BCTT (Michie et al., 2013) in interventions targeting lifestyle risk fac-

tors.  

Inclusion Criteria: 

• Studies that explicitly cite the BCTT (Michie et al., 2013) and provide detailed information 

on BCTs used. 

• Randomized controlled trials (RCTs) or quasi-experimental studies with at least one con-

trol group. 

• Interventions targeting healthy populations or individuals without severe clinical condi-

tions. 

• Studies focused on behaviours related to physical activity, dietary habits, smoking, alcohol 

consumption, or weight management. 

• Publications in English. 

• Studies published within the last 10 years. 

• Studies that include outcome measures related to behaviour change (self-reported or ob-

jective). 

Exclusion Criteria: 

• Studies that do not explicitly reference the BCTT or fail to report the active BCTs used in 

interventions. 

• Observational studies, qualitative studies, or reviews. 

• Studies targeting populations with severe clinical conditions or focusing on rehabilitation. 

• Non-English publications. 

• Studies published before 2013. 

• Interventions not addressing the specified lifestyle behaviours (physical activity, diet, 

smoking, alcohol, or weight management). 

All identified studies were screened for relevance based on titles and abstracts. The screening and 

management of the articles were performed using Rayyan software (Ouzzani et al., 2016), which 

facilitated the collaborative review process. Duplicates were identified and removed, and eligibility 

was assessed by two independent reviewers. Any conflicts were resolved through discussion. Full-

text articles were subsequently screened for eligibility, and data extraction was carried out by one 

reviewer and validated by a second reviewer to ensure accuracy. Key data extracted included the 

study’s authors, year of publication, title, BCTs used, total number of BCTs, targeted behaviours, 

models used, sample size (randomized), age range/mean age, gender (% female), outcome type, 

description of the intervention, main results description, intervention type, and intervention dura-

tion. 

2.3 Results 

Our search and screening process identified 17 full papers that met the inclusion criteria.Figure 1 

reports a detailed log of the screening procedure. 
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Figure 1. PRISMA 2020 flow diagram for this systematic review 

As reported in Table 1, the studies considered in this analysis cover various health interventions 

and outcomes, published between 2013 and 2024. These studies primarily focus on promoting 

healthier behaviours and addressing lifestyle-related risk factors. Only one study (i.e., Chung et al., 

2023) target multiple behavioural change by focusing simultaneously on diet, physical activity and 

weight management. Other studies predominantly target physical activity (7/17; 41.2%), diet (6/17; 

35.3%), smoking (1/17; 5.9%), and weight management (2/17; 11.8%) No study targeted alcohol 

consumption. The interventions included are diverse, with a significant portion utilizing text mes-

sages/booklet (47.5%), in-person interactions (23.5%), SMS (17.7%), mobile apps (11.8%), web-

based content (11.8%), videos (11.8%) and consumer-graded wearables (11.8%).
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Table 1: Main results of the Task 2.3 systematic review 
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Chung et al. 2023 1.1. Goal setting (be-

haviour), 1.3. Goal set-
ting (outcome), 1.6. Dis-

crepancy between cur-

rent behaviour and goal, 
1.7. Review outcome 

goal(s), 2.2. Feedback 

on behaviour, 2.3. Self-
monitoring of behav-

iour, 2.4. Self-monitor-

ing of outcome(s) of be-
haviour, 2.7. Feedback 

on outcome(s) of behav-

iour, 3.1. Social support 
(unspecified), 5.1. Infor-

mation about health 

consequences, 6.2. So-
cial comparison, 7.1. 

Prompts/cues, 9.1. 

Credible source, 10.2. 
Material reward (behav-

iour), 10.3. Non-specific 

reward, 10.4. Social re-
ward, 10.10. Reward 

(outcome), 15.3. Focus 

on past success 

18 Mobile app Diet, 

Physical 
activity, 

Weight 

121 M= 

58; 
NA - 

NA 

53% Self-report BMI, dietary behaviour (i.e., 

Dietary Approaches to Stop 
Hypertension, measured with 

dietary behaviour question-

naire) and physical activity 
(measured with the Interna-

tional Physical Activity Ques-

tionnaire) 

 -  BMI: Results indicated that the 

traditional Chinese medicine 
mHealth app group showed a sig-

nificant decrease in BMI at T3 

compared to that in the control 
group. However, there were no 

significant differences in the 

change 
in BMI between the traditional 

Chinese medicine and ordinary 

mHealth app group 
 - Dietary behaviour: Results 

showed no significant differences 

in  dietary behaviour among the 
three groups over time 

 - Physical activity: Results 

showed no significant differences 
in the total physical activity 

among the three groups over time 
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Harada 2022 1.1. Goal setting (be-

haviour), 1.2. Problem 
solving, 1.4. Action 

planning, 1.5. Review 

behaviour goal(s), 2.3. 
Self-monitoring of be-

haviour, 3.1. Social sup-
port (unspecified), 3.2. 

Social support (practi-

cal), 3.3. Social support 
(emotional), 5.1. Infor-

mation about health 

consequences, 9.2. Pros 
and cons, 15.3. Focus 

on past success 

11 Text messages/booklets Physical 

activity 

393 M= 

74; 
NA - 

NA 

58% Self-report Exercise behaviour (i.e., weekly 

exercise time), measured by 
asking participants to report fre-

quencies and durations of exer-

cise in a typical week. 

Results demonstrated that exer-

cise behaviour increased after in-
tervention in both immediate and 

delayed intervention groups 

Landais et al. 2022 1.1. Goal setting (be-

haviour), 1.2. Problem 
solving, 1.3. Goal set-

ting (outcome), 1.4. Ac-

tion planning, 1.6. Dis-
crepancy between cur-

rent behaviour and goal, 

4.1. Instruction on how 

to perform the behav-

iour, 5.1. Information 

about health conse-
quences, 5.6. Infor-

mation about emotional 

consequences, 9.2. Pros 
and cons, 13.4. Valued 

self-identify 

10 Web-based Physical 

activity 

964 M= 

49; 
NA - 

NA 

64% Self-report  - Physical activity, assessed 

through the short form of the 
International Physical Activity 

Questionnaire 

 - Sitting time, assessed through 
the short form of the Interna-

tional Physical Activity Ques-

tionnaire 

Physical activity and sitting time 

did not significantly differ be-
tween groups over time. 

Lithopoulos et 
al. 

2020 1.1. Goal setting (be-
haviour), 1.2. Problem 

solving, 1.4. Action 

planning, 2.3. Self-mon-
itoring of behaviour, 

4.1. Instruction on how 

to perform the behav-
iour, 5.1. Information 

about health conse-

quences, 5.6. Infor-
mation about emotional 

consequences, 7.1. 

Prompts/cues 

8 In person, Text mes-
sages/booklets 

Physical 
activity 

116 M= 
43; 

NA - 

NA 

58% Self-report Average hours of sitting time 
per day at work, measured us-

ing an adapted version of the 

sitting assessment portion of the 
International Physical Activity 

Questionnaire. 

Controlling for baseline sitting, 
overall, the affective group sat for 

less time than the instrumental 

and self-regulation groups. Also, 
at week 4, the affective group sat 

for less time than the instrumental 

and self-regulation groups and, at 
week 8, the affective group sat 

for less time than the self-regula-

tion and control groups. There 
were no differences between the 

groups at week 12. 
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Patel et al. 2022 1.1. Goal setting (be-

haviour), 1.2. Problem 
solving, 1.4. Action 

planning, 2.2. Feedback 

on behaviour, 2.3. Self-
monitoring of behav-

iour, 8.1. Behavioural 
practice/rehearsal, 8.2. 

Behaviour substitution, 

12.5. Adding objects to 
the environment 

8 Text messages/booklets Physical 

activity 

59 M= 

37; 
NA - 

NA 

63% Self-report, 

Objective 

 - Frequency and duration of 

breaks during a typical work-
day, measured through the 

workplace sitting breaks ques-

tionnaire 
 - Occupational sedentary peri-

ods or physically demanding 
tasks of office workers during 

workdays in the last 7 days, 

measured through the Occupa-
tional sitting and physical activ-

ity 

questionnaire 
 - Estimated VO2max, meas-

ured with a submaximal step 

test 

Results did not demonstrate dif-

ference in the sedentary behav-
iour outcomes (active time per-

centage, breaks during sitting) or 

estimated VO2max between 
groups over time 

Sersli et al. 2019 4.1. Instruction on how 
to perform the behav-

iour, 5.1. Information 

about health conse-
quences, 6.1. Demon-

stration of the behav-

iour, 8.1. Behavioural 

practice/rehearsal, 8.7. 

Graded tasks 

5 In person Physical 
activity 

178 M= 
NA; 

NA - 

NA 

nan% Self-report Bicycling for three purposes for 
commuting (i.e., “to work or 

school”), for errands (i.e., “for 

errands or shopping”), and for 
leisure (i.e., “outdoors for fun 

or exercise”), measured through 

an ad-hoc self-report measure 

asking participants to report 

how many days in the past 

month they bicycled. 

Results did not find increases in 
overall bicycling or for commut-

ing or errands, compared to the 

control group. Results found 
modest increases at one month 

follow up in leisure bicycling 

among those who completed the 

intervention, although increased 

bicycling was not sustained over 

one year. 

Suorsa et al. 2022 2.2. Feedback on behav-

iour, 2.3. Self-monitor-

ing of behaviour, 5.1. 
Information about 

health consequences, 

7.1. Prompts/cues 

4 Consumer-graded wear-

able 

Physical 

activity 

231 M= 

65; 

NA - 
NA 

83% Objective Sedentary time was measured 

using a wrist-worn triaxial Acti-

Graph wGT3X-BT accelerome-
ter, initialized to collect data at 

a sampling frequency of 80 Hz. 

Participants were instructed to 
wear the accelerometer on their 

nondominant wrist 8 consecu-

tive days and nights at all times, 
including during water-based 

activities, but to remove the ac-

celerometer while showering or 
having a sauna. 

Results showed that the use of an 

activity tracker did not reduce 

daily total or prolonged sedentary 
time over 12 months. No differ-

ences between the intervention 

and control groups over 3 months 
were found, but a tendency for a 

greater decrease in prolonged 

sedentary time in the intervention 
group over 6 months was seen. 

Warner et al. 2016 1.1. Goal setting (be-

haviour), 1.3. Goal set-
ting (outcome), 1.4. Ac-

tion planning, 1.5. Re-

view behaviour goal(s), 
2.3. Self-monitoring of 

10 In person, Text mes-

sages/booklets 

Physical 

activity 

360 M= 

70; 
64 - 

92 

75% Self-report, 

Objective 

 - Self-reported physical activ-

ity, measured through the index 
of the validated PRISCUS-PAQ 

 - Objective physical activity, 

measured through the GENE-
Activ accelerometers worn 

Neither self-reported nor objec-

tive physical activity measure in-
creased in the intervention groups 

as compared to the other groups 

at any point in time 
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behaviour, 5.1. Infor-

mation about health 
consequences, 6.1. 

Demonstration of the 

behaviour, 12.2. Re-
structuring the social 

environment, 15.3. Fo-
cus on past success, 

16.3. Vicarious conse-

quences 

around the left wrist for ten 

days at T1 and T3 

Carfora et al. 2017a 2.3. Self-monitoring of 
behaviour 

1 SMS Diet 244 M= 
NA; 

NA - 

NA 

nan% Self-report Red meat consumption, meas-
ured through an online food di-

ary 

Results showed that the interven-
tion was effective in reducing red 

meat consumption 

Carfora et al. 2017a 2.3. Self-monitoring of 

behaviour, 5.5. Antici-

pated regret 

2 SMS Diet 124 M= 

NA; 

NA - 
NA 

nan% Self-report Processed meat consumption, 

measured through an online 

food diary 

Results showed that a daily mes-

saging intervention, controlling 

for participants’ past behaviour, 
reduced self-reported consump-

tion of processed meat 

Caso et al. 2024 5.1. Information about 

health consequences, 
5.2. Salience of conse-

quences, 6.3. Infor-

mation about others’ ap-
proval, 9.1. Credible 

source, 13.4. Valued 

self-identify 

5 Unknown Diet 832 M= 

32.4; 
18-63 

55% Self-report Adherence to the Mediterra-

nean diet using the MEDI-LITE 
score 

No change in behaviour was 

found 

Domke et al. 2021 1.4. Action planning, 

15.2. Mental rehearsal 

of successful perfor-
mance 

2 Unknown Diet 206 M= 

32; 

NA - 
NA 

77% Self-report Fruit and vegetable consump-

tion, measured through diaries 

using a 24-hr recall food fre-
quency questionnaire. 

Results showed a significant be-

tween-condition differences of 

the phase effect, indicating that 
participants from the planning 

condition (vs. control condition) 

showed an enhanced fruit and 
vegetable consumption immedi-

ately following the intervention. 

The nonsignificant post-interven-
tion day trend × planning condi-

tion interaction indicated that 

there were no between-condition 
differences in fruit and vegetable 

consumption changes following 

the intervention. 

Tapper et al. 2014 1.1. Goal setting (be-

haviour), 1.4. Action 

planning, 1.5. Review 

23 Web-based Diet 100 M= 

39; 

83% Self-report, 

Objective 

 - Intake of (1) saturated fat, (2) 

added sugar, and (3) fruit and 

vegetables, measured through 

Results showed a significant in-

teraction for fruit and vegetable 

consumption; the intervention 
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behaviour goal(s), 1.6. 

Discrepancy between 
current behaviour and 

goal, 2.2. Feedback on 

behaviour, 3.1. Social 
support (unspecified), 

4.1. Instruction on how 
to perform the behav-

iour, 4.2. Information 

about Antecedents, 5.1. 
Information about 

health consequences, 

5.5. Anticipated regret, 
5.6. Information about 

emotional conse-

quences, 7.1. 
Prompts/cues, 8.2. Be-

haviour substitution, 

8.3. Habit formation, 
9.1. Credible source, 

9.3. Comparative imag-

ining of future out-
comes, 10.4. Social re-

ward, 12.1. Restructur-

ing the physical envi-
ronment, 12.3. Avoid-

ance/reducing exposure 

to cues for the behav-
iour, 12.5. Adding ob-

jects to the environment, 

12.6. Body changes, 
15.2. Mental rehearsal 

of successful perfor-

mance, 16.2. Imaginary 
reward 

NA - 

NA 

the Block Fat/Sugar/Fruit/Veg-

etable screener, a 55-item food 
frequency questionnaire (FFQ) 

 - BMI, waist-to-hip ratio 

(WHR), heart rate variability 
(HRV) 

 - Alcohol consumption, meas-
ured through a self-report ques-

tionnaire 

 - Smoking, measured through a 
self-report questionnaire asking 

participants whether they 

smoked cigarettes and, if yes, 
the number they usually 

smoked either per day, per 

week, or per month 
 - Physical activity, measured 

through the short version of the 

International Physical Activity 
Questionnaire 

group increased their intake be-

tween baseline and 6 months rela-
tive to the control group. Results 

also showed overall reductions in 

saturated fat intake and added 
sugar intake during this period, 

but there were no interactions 
with group. There were overall 

reductions in BMI and WHR, but 

no interactions with group. The 
intervention did not affect alcohol 

consumption, physical activity, 

smoking, or HRV 

Watson et al. 2023 1.1. Goal setting (be-

haviour), 1.2. Problem 
solving, 1.3. Goal set-

ting (outcome), 1.4. Ac-

tion planning, 1.5. Re-
view behaviour goal(s), 

2.2. Feedback on behav-

iour, 2.3. Self-monitor-
ing of behaviour, 2.4. 

18 In person, Text mes-

sages/booklets 

Diet 54 M= 

72; 
NA - 

NA 

41% Self-report  - Dietary intake, assessed using 

a 4-day food diary, which in-
volved participants recording 

everything they ate and drank 

over four consecutive days (in-
cluding 1 day at the weekend) 

to estimate mean daily nutrient 

and micronutrient intake, in-
cluding: energy, protein, fat, sat 

fat, mono fat, Omega 3, Omega 

The intervention group signifi-

cantly increased their daily mean 
intake of potassium relative to the 

control group from baseline to 6 

weeks (mean difference [95% 
CIs]: -452.40 [-1.61, -989.19]; p 

= 0.04). No other significant be-

tween-group differences in nutri-
ent intakes across the time points 

were observed. 
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Self-monitoring of out-

come(s) of behaviour, 
2.5. Monitoring of out-

come(s) of behaviour 

without feedback, 2.6. 
Biofeedback, 4.1. In-

struction on how to per-
form the behaviour, 5.1. 

Information about 

health consequences, 
7.1. Prompts/cues, 8.1. 

Behavioural practice/re-

hearsal, 8.2. Behaviour 
substitution, 8.3. Habit 

formation, 8.4. Habit re-

versal, 9.1. Credible 
source 

3 FA, Omega 6 FA, carbohy-

drate, free sugar, fiber, vitamin 
A, vitamin B6, vitamin B12, fo-

late, vitamin C, vitamin D, iron, 

calcium, magnesium, potas-
sium, iodine 

 - Other health related outcomes 
assessed at baseline, six weeks, 

four months and eight months 

included body mass index 
(BMI) calculated as weight (kg) 

divided by height squared (m2). 

Naughton et 

al. 

2023 1.1. Goal setting (be-

haviour), 1.2. Problem 

solving, 1.4. Action 
planning, 1.9. Commit-

ment, 2.2. Feedback on 

behaviour, 2.4. Self-

monitoring of out-

come(s) of behaviour, 

3.1. Social support (un-
specified), 4.1. Instruc-

tion on how to perform 

the behaviour, 4.2. In-
formation about Ante-

cedents, 4.3. Re-attribu-

tion, 5.1. Information 
about health conse-

quences, 5.5. Antici-
pated regret, 7.1. 

Prompts/cues, 7.8. As-

sociative learning, 8.4. 
Habit reversal, 12.1. Re-

structuring the physical 

environment, 12.3. 
Avoidance/reducing ex-

posure to cues for the 

behaviour, 12.4. Dis-
traction, 15.1. Verbal 

21 Mobile app Smoking 209 M= 

51; 

18 - 
61 

56% Self-report, 

Objective 

 - Self-reported abstinence in 

the previous 6 months allowing 

for no more than five cigarettes 
and not smoking in the previous 

week biochemically validated 

by a saliva cotinine concentra-

tion of less than 10 ng/ml39,40 

and for those using any nonto-

bacco nicotine substitution, an 
anabasine concentration of less 

than 0.2 ng/ml.40. 

 - We also measured 7-day 
point prevalence abstinence at 6 

weeks (self-report) and 6 

months (self-report and bio-
chemically verified). 

 - At T2, higher abstinence rate in 

the Quit Sense arm (11.5%; 

12/104) compared to the usual 
care arm (2.9%; 3/105) (unad-

justed OR: 4.44, 95% CI 1.21, 

16.21, p = .024) 

 - At T3, because of imbalanced 

saliva sample return rates be-

tween arms, a post hoc sensitivity 
analysis was only undertook  for 

the primary smoking outcome but 

using self-reported prolonged ab-
stinence only. The findings fa-

voured the Quit Sense arm, 

though the between-arm differ-
ence was not statistically signifi-

cant (Quit Sense 24.0%; usual 
care 15.2%, OR: 1.76, 95% CI 

0.88, 3.53, p = .11). 

 - Other smoking outcomes at 6 
months also favoured Quit Sense 

over usual care, although this was 

only statistically significant for 
validated 7-day point prevalence. 
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persuasion about capa-

bility, 15.2. Mental re-
hearsal of successful 

performance, 15.4. Self-

talk 

Graham et al. 2024 1.1. Goal setting (be-

haviour), 1.2. Problem 

solving, 1.4. Action 
planning, 1.5. Review 

behaviour goal(s), 1.6. 

Discrepancy between 
current behaviour and 

goal, 2.3. Self-monitor-

ing of behaviour 

6 Videos, Text mes-

sages/booklets 

Weight 122 M= 

52; 

NA - 
NA 

86% Self-report  - Mean difference in weight 

through a photo 

 - Physical activity behaviours 
(moderate to vigorous physical 

activity (MVPA) 

minutes/week) through the Ex-
ercise Vital Signs Question-

naire (EVSQ) 

 - Quantity and frequency of ten 
different foods consumed each 

week through an ad-hoc self-re-

port measures 

 - The mean difference in weight 

from baseline to follow-up be-

tween the intervention and com-
parator groups was -1.1 kg (95% 

CI − 1.7 to − 0.4), favouring the 

intervention group  
 - There was no difference in the 

MVPA minutes/week (− 26.1 

min, 95% CI − 83.2 to 31.0) be-
tween the groups at follow-up 

 - There was no difference in the 

dietary behaviour scores (− 1.9, 
95% CI − 4.3 to 0.5) between the 

groups at follow-up 

Young et al. 2015 1.1. Goal setting (be-
haviour), 1.3. Goal set-

ting (outcome), 2.3. 

Self-monitoring of be-

haviour, 2.4. Self-moni-

toring of outcome(s) of 

behaviour, 3.1. Social 
support (unspecified), 

3.2. Social support 

(practical), 3.3. Social 
support (emotional), 

8.7. Graded tasks, 10.2. 

Material reward (behav-
iour) 

9 SMS, Videos, Text 
messages/booklets, 

Consumer-graded wear-

able 

Weight 92 M= 
49; 

27 - 

65 

0% Self-report, 
Objective 

 - Time spent in moderate-to-
vigorous physical activity, 

measured through a slightly 

modified version of the Godin 

Leisure Time Exercise Ques-

tionnaire 

 - Total energy from discretion-
ary foods, measured through 

the Australian Eating Survey  

 - Weight, measured in light 
clothing, without shoes on a 

digital scale 

Results revealed no significant 
group-by-time differences in be-

haviours during the intervention. 
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The average number of BCTs per study is approximately 8, though the number varies widely across 

individual studies, with some using as few as 3 BCTs and others incorporating over 20. Table 2 

provides a list of the most frequently used BCTs, ordered from most to least used. . The ranking 

reflects which techniques are most commonly employed in behavioural interventions, providing 

insight into the strategies that may be considered particularly effective or essential for influencing 

behaviour change. It is interesting to note that techniques like goal setting (behaviour), self-mon-

itoring of behaviour, and information about health consequences are at the top, suggesting that 

clear, structured approaches to goal setting, as well as providing individuals with information about 

their health, are foundational in many interventions.  

Table 2: Percentage and frequency of BCTs used in reviewed studies 

BCT Percentage Frequency 

1.1. Goal setting (behaviour) 64.7% 11/17 

2.3. Self-monitoring of behaviour 64.7% 11/17 

5.1. Information about health consequences 64.7% 11/17 

1.4. Action planning 58.8% 10/17 

1.2. Problem solving 41.2% 7/17 

2.2. Feedback on behaviour 35.3% 6/17 

4.1. Instruction on how to perform the behaviour 35.3% 6/17 

7.1. Prompts/cues 35.3% 6/17 

1.3. Goal setting (outcome) 29.4% 5/17 

1.5. Review behaviour goal(s) 29.4% 5/17 

3.1. Social support (unspecified) 29.4% 5/17 

1.6. Discrepancy between current behaviour and goal 23.5% 4/17 

2.4. Self-monitoring of outcome(s) of behaviour 23.5% 4/17 

9.1. Credible source 23.5% 4/17 

5.5. Anticipated regret 17.6% 3/17 

5.6. Information about emotional consequences 17.6% 3/17 

8.1. Behavioural practice/rehearsal 17.6% 3/17 

8.2. Behaviour substitution 17.6% 3/17 

15.2. Mental rehearsal of successful performance 17.6% 3/17 

15.3. Focus on past success 17.6% 3/17 

3.2. Social support (practical) 11.8% 2/17 

3.3. Social support (emotional) 11.8% 2/17 

4.2. Information about Antecedents 11.8% 2/17 

6.1. Demonstration of the behaviour 11.8% 2/17 

8.3. Habit formation 11.8% 2/17 

8.4. Habit reversal 11.8% 2/17 

8.7. Graded tasks 11.8% 2/17 

9.2. Pros and cons 11.8% 2/17 

10.2. Material reward (behaviour) 11.8% 2/17 

10.4. Social reward 11.8% 2/17 

12.1. Restructuring the physical environment 11.8% 2/17 

12.3. Avoidance/reducing exposure to cues for the be-

haviour 

11.8% 2/17 

12.5. Adding objects to the environment 11.8% 2/17 

13.4. Valued self-identity 11.8% 2/17 
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1.7. Review outcome goal(s) 5.9% 1/17 

1.9. Commitment 5.9% 1/17 

2.5. Monitoring of outcome(s) of behaviour without 

feedback 

5.9% 1/17 

2.6. Biofeedback 5.9% 1/17 

2.7. Feedback on outcome(s) of behaviour 5.9% 1/17 

4.3. Re-attribution 5.9% 1/17 

5.2. Salience of consequences 5.9% 1/17 

6.2. Social comparison 5.9% 1/17 

6.3. Information about others’ approval 5.9% 1/17 

7.8. Associative learning 5.9% 1/17 

9.3. Comparative imagining of future outcomes 5.9% 1/17 

10.3. Non-specific reward 5.9% 1/17 

10.10. Reward (outcome) 5.9% 1/17 

12.2. Restructuring the social environment 5.9% 1/17 

12.4. Distraction 5.9% 1/17 

12.6. Body changes 5.9% 1/17 

15.1. Verbal persuasion about capability 5.9% 1/17 

15.4. Self-talk 5.9% 1/17 

16.2. Imaginary reward 5.9% 1/17 

16.3. Vicarious consequences 5.9% 1/17 

 

In terms of study outcomes, most studies rely on self-reported data (94.1%), while a significant 

portion (35.3%) includes objective measures. Five (i.e., 29.4%) out of the seventeen considered 

studies adopted a mixed approach including both self-reported and objective measures to assess 

behaviour change outcomes. 

The following list presents the behaviour change models most frequently used to inform interven-

tions, based on the provided data. These models guide interventions by offering frameworks for 

understanding the factors that drive behaviour and shaping strategies to facilitate change. Notably, 

“unspecified” is the most common, suggesting that in many cases, interventions are not strictly 

adhering to a particular model. Among the more structured approaches, Theory of Planned Behav-

iour (TPB; Ajzen, 2011), Social Cognitive Theory (SCT; Bandura, 2013), Self-Determination The-

ory (SDT; Deci & Ryan, 2012), and Health Action Process Approach (HAPA; Schwarzer et al., 

2008) are all heavily represented, each providing unique insights into the motivation, cognitive 

processes, and environmental influences that affect behaviour. The COM-B model (Michie et al., 

2014) and Transtheoretical Model (TTM; Velicer et al., 1998) also appear, though they seem less 

frequently employed. Table 3 reports the list of the most frequently used behaviour change models, 

ordered from most to least used. 
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 Table 3: Percentage and frequency of behaviour change models used in studies 

Model Percentage Frequency 

Unspecified 23.5% 4/17 

Theory of Planned Behaviour 

(TPB) 

17.6% 3/17 

Social Cognitive Theory 

(SCT) 

17.6% 3/17 

Self-Determination Theory 

(SDT) 

17.6% 3/17 

Health Action Process Ap-

proach (HAPA) 

17.6% 3/17 

Self-Regulation Theory 

(SRT) 

17.6% 3/17 

Transtheoretical Model 

(TTM) 

5.9% 1/17 

COM-B 5.9% 1/17 

Cognitive Behavioural The-

ory (CBT) 

5.9% 1/17 

Behaviour Change Wheel 

(BCW) 

5.9% 1/17 

 

This list emphasizes the broad array of models used in behavioural interventions, revealing a strong 

preference for well-established theories that consider a range of psychological, social, and environ-

mental factors influencing behaviour. 

2.3.1 Interventions targeting multiple behaviours 

Chung et al. (2023) is the only study in our data targeting multiple behavioural changes. The study 

focused on diet, physical activity, and weight management. Specifically, Chung et al. (2023) con-

ducted a RCT to assess the effectiveness of a Traditional Chinese Medicine (TCM)-based mobile 

health (mHealth) app for individuals with prediabetes. The study included three arms: the TCM 

mHealth app group, an ordinary mHealth app group, and a control group. All participants received 

standard care, which included 15-20 minutes of health education on diet and exercise. The ordinary 

app is a mobile health app that supports prediabetes management through tracking health metrics, 

providing educational resources, setting health goals, and enabling user engagement via chatrooms 

and gamificationThe TCM mHealth app included additional TCM-based content, such as person-

alized dietary and physical activity advice based on body constitution. 

The intervention included 18 BCTs to promote healthy behaviours. Participants engaged in goal 

setting (behaviour) by defining objectives for diet and physical activity, while goal setting (out-

come) focused on measurable targets like blood sugar and weight. The app highlighted discrep-

ancy between current behaviour and goal using charts to compare actual and desired behaviours 

and encouraged users to review outcome goals based on progress in weight and blood sugar levels. 

Feedback mechanisms included feedback on behaviour, with text updates and behaviour charts, 

and feedback on outcome(s) of behaviour, using pop-ups to flag out-of-range metrics. Partici-

pants practiced self-monitoring of behaviour by logging activities and self-monitoring of out-

come(s) by tracking weight, BMI, and blood sugar. Social support (unspecified) was fostered 

through chatrooms and researcher encouragement, while information about health consequences 
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emphasized the impact of behaviours on health. Motivation was enhanced through social compar-

ison via leaderboards, prompts/cues with reminders and notifications, and credible guidance 

aligned with ADA and USDA standards. Rewards included material rewards (virtual gold for 

prizes), non-specific rewards (gamified points), social rewards (encouraging messages), and re-

ward (outcome) for achieving goals. Finally, focus on past success allowed users to compare 

current progress with past behaviour through charts.Regarding efficacy, the TCM mHealth app led 

to significant improvements in glycated haemoglobin (HbA1c, a common measure of long-term 

blood sugar level), BMI, and body constitution (i.e., a concept in TCM referring to an individual’s 

condition that influences susceptibility to specific health conditions), but no significant changes in 

fasting plasma glucose (FPG) or dietary behaviour (i.e., adherence to broader dietary guidelines 

such as the Dietary Approaches to Stop Hypertension diet (Campbell, 2017), which emphasizes 

vegetables, fruits, and whole grains, and low-fat, low-sodium, and high-fiber foods). Both the TCM 

and ordinary app groups showed significant improvements in quality of life, but the TCM group 

had better gains in the mental component score. Physical activity increased across all groups, but 

the ordinary app group reported the highest levels, showing that while the TCM app improved 

specific health indicators, the ordinary app was equally effective at enhancing physical activity. 

2.3.2 Interventions targeting physical activity 

This section summarizes seven studies focusing on physical activity, which employed various 

BCTs. The number of BCTs used ranged from five to 10, with common techniques including goal 

setting (beaviour), action planning, self-monitoring of beaviour, information about health conse-

quences, and problem solving. Goal setting (beaviour) was employed in all seven studies (7/7, 

100%), highlighting its central role in helping participants establish clear, actionable objectives for 

increasing physical activity. Action planning, used in 6/7 studies (85.7%), encouraged participants 

to outline specific steps to achieve their goals, ensuring a practical approach to beaviour change. 

Similarly, self-monitoring of beaviour, also present in 6/7 interventions (85.7%), enabled partic-

ipants to track their progress and reflect on their achievements. Information about health conse-

quences, included in 5/7 studies (71.4%), provided participants with a better understanding of the 

physical and mental benefits of regular activity, fostering motivation. Lastly, problem solving, 

utilized in 4/7 studies (57.1%), addressed barriers to physical activity, equipping participants with 

strategies to overcome challenges and sustain their efforts.  Most interventions used self-reported 

measures as the primary outcome, though some also included objective assessments. The interven-

tions were diverse, incorporating methods such as text message-based, web-based, and in-person 

sessions. The duration of interventions varied, from 10-20 minutes to 12 months, depending on the 

study. Effectiveness across these interventions was mixed. While some studies found no significant 

changes in physical activity levels, others showed trends toward positive outcomes. However, the 

overall effectiveness remained unclear, suggesting that the combination of BCTs may have a vari-

able impact depending on the intervention type. The studies suggest that more structured ap-

proaches, incorporating multiple BCTs, might have a higher likelihood of producing positive 

changes in physical activity. Yet, the inconsistency of results across different interventions indi-

cates that further research is needed to identify the most effective strategies for promoting sustained 

physical activity.  

In the study by Harada (2022), a randomized controlled crossover trial was conducted to evaluate 

the effectiveness of a self-regulation intervention aimed at increasing exercise behaviour among 

older adults. The intervention, which lasted for seven weeks, provided print-based materials to par-

ticipants, focusing on self-regulation techniques for exercise. The BCTs used in this intervention 

included self-monitoring of behaviour, where participants tracked their exercise activities; goal 
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setting (behaviour), which encouraged participants to set specific exercise goals; and action plan-

ning, helping participants plan when, where, and how they would engage in exercise. Additionally, 

problem solving was incorporated to identify potential barriers and develop strategies to overcome 

them, while review beaviour goals encouraged participants to reflect on their progress and adjust 

their plans as needed. To further support the intervention, social support was provided in multiple 

forms: unspecified, practical, and emotional, ensuring participants felt motivated and supported 

throughout the program. The intervention also included information about health consequences, 

which emphasized the benefits of regular physical activity; pros and cons, helping participants 

weigh the benefits of exercising against potential barriers; and focus on past success, encouraging 

reflection on previous achievements to boost confidence. The results indicated that the self-regula-

tion intervention successfully increased the exercise behaviour of older adults, regardless of their 

health literacy level or habit strength. 

In the study by Landais et al. (2022), a randomized, web-based, four-arm experiment was con-

ducted to promote physical activity among inactive adults (i.e., physically active for at least 30 min 

on less than 5 days a week and engaged in less than 150 min of physical activity in total throughout 

an average week). The primary goal of this very brief intervention (i.e., lasting 10-20 minutes) was 

to investigate whether promoting an active choice (i.e., a conscious, informed, autonomous deci-

sion-making process) could increase physical activity intentions and behaviours. Participants were 

assigned to one of four groups: i) the control group, which only received physical activity guide-

lines; ii) the guideline and information group; iii) the guideline and active choice group; and iv) the 

guideline, active choice, and action planning group. The last two groups were encouraged to make 

an active choice by weighing the pros and cons of physical activity, reflecting on personal values, 

and identifying barriers. The guideline, active choice, and action planning group additionally en-

gaged in action and coping planning exercises to address potential obstacles. The guideline and 

information group, like the guideline and active choice group, was encouraged to consider ad-

vantages and disadvantages but did not receive the same level of personalized decision-making 

support. Key BCTs used in the intervention included: 

• Goal setting (behaviour), where participants were prompted to define physical activity 

goals. 

• Action planning, which involved planning when, where, and how to perform physical 

activity, helping participants create concrete steps for behaviour change. 

• Coping Planning, which helped participants anticipate and plan for barriers to physical 

activity. 

Results showed that promoting an active choice did not significantly improve physical activity 

behaviour. However, participants in the guideline, active choice, and action planning group re-

ported higher commitment to physical activity and a greater perceived increase in activity (i.e., 

“Have you changed your physical activity behaviour in the past two weeks?”) at follow-up, com-

pared to the control group. The guideline and information group showed higher intention strength, 

autonomy, and commitment compared to the control group, suggesting that providing information 

could enhance motivation and commitment. While the interventions that promoted active choice 

did not produce significant changes in physical activity behaviour, the use of active choice, action 

planning, and coping planning did improve some psychological outcomes, particularly in terms of 

commitment and autonomy. This suggests that while active choice interventions may not lead di-

rectly to behaviour change, they may foster psychological commitment, which could have long-

term effects on behaviour when combined with other strategies and follow-up support. 
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In the study by Lithopoulos et al. (2020), a RCT was conducted to compare the effects of three 

types of messaging interventions on sedentary behaviour in the workplace. Participants were as-

signed to one of four groups: affective messaging, instrumental messaging, self-regulation messag-

ing, or a control group that received nutrition information. Each group received three in-person 

Microsoft PowerPoint presentations in total delivered by a researcher. The interventions aimed to 

reduce sedentary behaviour by promoting active breaks during the workday. The key BCTs used 

in this study included information about emotional consequences (affective group), which em-

phasized the mood and mental health benefits of reducing sitting, and information about health 

consequences (instrumental group), which focused on the cardiovascular risks of prolonged sitting. 

The self-regulation group utilized BCTs such as self-monitoring of behaviour, goal setting (be-

haviour), action planning, and problem solving. These techniques were aimed at helping partic-

ipants track their sitting time, set specific goals for reducing sedentary behaviour, and plan how to 

overcome barriers to sitting less. The results indicated that, in the short term (at weeks 4 and 8), the 

affective group showed the greatest reduction in sitting time compared to the other groups. How-

ever, by week 12, there were no significant differences between the groups, suggesting that while 

affective messaging was effective in the short term, it did not result in lasting changes. The self-

regulation group, which utilized a combination of goal setting and planning strategies, did not show 

significant reductions in sitting time compared to the other groups. This study highlights that af-

fective messaging, which targets emotional responses and immediate outcomes, can lead to short-

term reductions in sedentary behaviour. However, it also suggests that longer-term behaviour 

change may require additional strategies, such as self-regulation techniques, to maintain reductions 

in sedentary time. The findings imply that interventions focusing on emotional and immediate ben-

efits could be more effective initially, but sustained behaviour change might require more compre-

hensive approaches, including self-regulation strategies. 

In the study by Patel et al. (2022), a cluster RCT was conducted to evaluate the impact of an edu-

cation-based workplace intervention (Move in Office with Education, MOWE) on sedentary be-

haviour, maximal oxygen consumption (VO2max), and workplace well-being in desk-based work-

ers. The intervention lasted for four weeks, with participants divided into two groups: the MOWE 

group, which received education on physical activity, and a control group not receiving interven-

tion. The key BCTs used in the study included self-monitoring of behaviour, where participants 

were encouraged to track their break times and walking activities using a log. Feedback on behav-

iour was provided via weekly SMS messages, reminding participants to take breaks and walks as 

recommended. Goal setting (behaviour) was implemented by encouraging participants to set spe-

cific targets for taking breaks and walking 30 minutes daily during the intervention period. Action 

planning was incorporated with weekly prompts to help participants plan their activity for the 

week. The intervention also included problem-solving strategies to help participants overcome 

barriers to physical activity at work, such as standing during phone calls and walking during lunch 

breaks. Additionally, behavioural practice/rehearsal was encouraged, with reminders to practice 

taking breaks and walking. Lastly, the intervention added objects to the environment, such as 

providing an education manual with strategies for incorporating more activity, like using stairs or 

standing during calls. The results of the study indicated that while the MOWE group did not show 

significant changes in sedentary behaviour or VO2max, there was a notable improvement in work-

place well-being, particularly in areas like work satisfaction and perceived employer care.  

In the study by Sersli et al. (2019), a longitudinal quasi-experimental design was used to evaluate 

the effectiveness of an adult bicycle skills training program aimed at increasing bicycling frequency 

and confidence. The courses, consisting of a single-session lasting from 2 to 4.5 hours long, were 
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designed to help participants improve their comfort and skills for bicycling on residential and urban 

streets. The participants were enrolled in the intervention group or a comparison group, with data 

collected at baseline, 1 month, 3 months, and 12 months after the intervention. The key BCTs used 

in this intervention included instruction on how to perform the behaviour, where participants 

learned about traffic rules relevant to cyclists and how to plan their routes using cycling maps. 

Information about health consequences was provided, focusing on cycling’s benefits for health 

and safety. Demonstration of the behaviour occurred during the course as instructors demon-

strated key bicycling skills, such as emergency braking, shoulder-checking, and handling left turns. 

The participants also had opportunities for behavioural practice/rehearsal, practicing cycling 

skills in traffic-free areas and on streets with low to moderate traffic, progressing to more complex 

street environments as their skills improved. The BCTs also included graded tasks, where partic-

ipants gradually practiced their skills in increasingly challenging traffic environments. The study 

found that while the bicycle skills training course did not lead to significant long-term changes in 

overall bicycling frequency compared to the comparison group, it did have short-term effects. Par-

ticipants in the intervention group increased their leisure bicycling frequency immediately after the 

course. However, these changes were not sustained at the 12-month follow-up, suggesting that ad-

ditional support and interventions may be needed to maintain and extend the impact of the course. 

In the study by Suorsa et al. (2021), a RCT was conducted to evaluate the effectiveness of a con-

sumer-based activity tracker intervention in reducing sedentary behaviour among retirees. The in-

tervention used a wrist-worn activity tracker (Polar Loop 2) with an integrated web-based program, 

delivering a series of BCTs aimed at reducing sedentary time and increasing physical activity over 

a 12-month period. The key BCTs incorporated in the activity tracker and web-based program in-

cluded prompts/cues, which reminded users to break up long periods of inactivity with vibrating 

alerts and screen messages; self-monitoring of behaviour, where participants tracked their seden-

tary time and physical activity levels; feedback on behaviour, which provided daily updates on 

the user’s progress toward their activity goals and insights into the health benefits of reducing sed-

entary behaviour; and information on health consequences, which educated users on the risks 

associated with prolonged sedentary time and the benefits of physical activity. Despite these inter-

ventions, the results showed that the activity tracker with inactivity alerts did not lead to significant 

reductions in either daily total sedentary time or prolonged sedentary time over the 12 months. The 

findings suggest that while the intervention successfully raised awareness of sedentary behaviour 

and encouraged brief activity breaks, the use of an activity tracker alone may not be sufficient to 

induce long-term changes in sedentary behaviour among retirees. More comprehensive interven-

tions that combine activity trackers with other BCTs, such as goal setting or social support, might 

be necessary to achieve more sustained reductions in sedentary time. 

In the study by Warner et al. (2016), a RCT was conducted to examine the effectiveness of self-

regulatory techniques in promoting physical activity among older adults. The study included four 

groups: i) an intervention group that received BCTs based on the HAPA model with a views-on-

ageing component (i.e., promoting positive perceptions of ageing and focusing on reshaping par-

ticipants’ beliefs and attitudes about ageing, emphasizing the potential for maintaining an active 

and healthy lifestyle, and reducing stereotypes or negative associations linked to growing older), 

ii) a planning-based intervention group, iii) an active control group focusing on volunteering, and 

iv) a passive control group. The key BCTs used in the intervention included goal setting (behav-

iour), action planning, self-monitoring of behaviour, and restructuring the social environment 

(encouraging participants to plan for social support). The HAPA-based intervention targeted both 

the motivational and volitional phases of behaviour change, encouraging participants to develop 
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coping strategies and action plans. Additionally, the intervention group received a views-on-ageing 

component, which aimed to enhance positive attitudes toward aging, while the planning-based in-

tervention group had an additional focus on action planning without the views-on-ageing compo-

nent. The results showed that neither the intervention nor the additional planning component led to 

significant increases in physical activity, whether assessed by accelerometer or self-report. The 

study indicated that the self-regulatory techniques, such as goal setting and self-monitoring, might 

not be as effective for older adults as they are for younger populations. Participants in the planning-

based intervention group showed a slight increase in self-reported physical activity at the 14-month 

follow-up, suggesting that planning alone might have had some effect, but the overall findings were 

null. The study highlights that older adults might find some of the self-regulatory techniques less 

acceptable, possibly due to cognitive overload or a mismatch between the intervention content and 

their needs and preferences. For instance, some participants expressed reluctance to engage in rigid 

planning and self-monitoring tasks, preferring more flexible approaches. 

2.3.3 Interventions targeting diet 

This section summarizes six studies that focus on dietary behaviours. These studies employed a 

variety of BCTs, with the number of BCTs per study ranging from 1 to 23. The most commonly 

used BCTs in the studies targeting diet were information about health consequences, self-mon-

itoring of beaviour, action planning, and credible source, each appearing in 50% (3/6) of the 

studies. Providing information about health consequences helped participants understand the im-

pact of dietary changes, while self-monitoring of beaviour (e.g., tracking dietary intake) enabled 

individuals to assess their progress. Action planning supported the development of concrete steps 

to achieve dietary goals, and the inclusion of credible sources focused on providing evidence-

based information and dietary advice.  

Among the interventions, most studies utilized self-report as the primary outcome measure, with 

some combining objective measures. Intervention types included SMS-based messaging, web-

based platforms, and unspecified methods. Intervention durations varied, with some lasting only 

few minutes (i.e., a single-session intervention by Caso et al, 2024), while others extended for 24 

weeks. 

Effectiveness varied across studies: while one study found no change in behaviour, others reported 

significant changes, particularly in interventions using self-monitoring and action planning. Nota-

bly, the studies that incorporated a higher number of BCTs tended to show more effective 

outcomes, suggesting that a multi-faceted approach may be more successful in influencing dietary 

behaviours. However, the relationship between the number of BCTs and intervention effectiveness 

remains unclear for some studies, indicating the complexity of behaviour change in dietary in-

terventions. 

The study by Carfora et al. (2017a) investigated strategies to reduce red meat consumption using a 

text message intervention. This study is divided into two parts: a correlational study and a RCT. In 

the RCT (Study 2), participants were assigned to either a message group or a control group. The 

message group received daily SMS reminders to self-monitor their red meat consumption using a 

food diary, while the control group did not receive these reminders. The main BCT used in this 

intervention was self-monitoring of behaviour, where participants were prompted daily to track 

their red meat intake. In addition to self-monitoring, the study also explored the role of self-identity, 

particularly healthy-eating identity and meat-eating identity, in mediating the effects of the inter-

vention. The hypothesis was that changes in self-identity would influence participants’ intentions 

and behaviours regarding meat consumption. Results showed that the text messaging intervention, 
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which lasted one week, was effective in reducing red meat consumption. Participants in the mes-

sage group reported significantly lower consumption of red meat compared to the control group. 

Mediation analysis revealed that changes in healthy-eating identity played a crucial role in driving 

this behaviour change. As participants began to identify more as healthy eaters, they reduced their 

consumption of red meat. The meat-eating identity also showed a significant relationship with con-

sumption reduction, with a decrease in meat-eating identity correlating with lower red meat con-

sumption. These findings underscore the importance of incorporating self-identity and self-moni-

toring in interventions aimed at changing dietary behaviours. The study highlights the potential of 

simple, low-cost strategies like text message reminders to effectively promote healthier eating hab-

its among young adults. However, it should be noted that this was a one-week intervention, and the 

observed reduction in consumption represents a short-term change rather than sustained behaviour 

modification. 

The study by Carfora et al. (2017b) focused on a text messaging intervention aimed at reducing 

processed meat consumption among young adults. This RCT included a messaging group and a 

control group, with participants in the intervention group receiving daily text messages over a one-

week period. The intervention utilized two key BCTs: anticipated regret and self-monitoring of 

behaviour. Anticipated regret was elicited by framing the messages in a way that participants could 

visualize the negative feelings associated with exceeding the recommended consumption of pro-

cessed meat, while self-monitoring was encouraged by asking participants to track their processed 

meat consumption using a daily food diary. Results indicated that the daily text messaging inter-

vention led to a significant reduction in self-reported processed meat consumption in the interven-

tion group compared to the control group. Mediation analyses suggested that anticipated regret 

influenced intentions to processed meat consumption processed meat consumption, which in turn 

mediated the reduction in consumption. These findings support the role of text messaging as a low-

cost, effective method for encouraging behaviour change, particularly when it combines emotional 

motivation (anticipating regret) with a practical tool (self-monitoring). The combination of these 

BCTs – anticipated regret and self-monitoring – proved to be effective in promoting healthier eating 

habits in the short term. However, similarly to the previous study, because of the short duration of 

this intervention, the observed reduction in processed meat consumption might represent a short-

term change rather than sustained behaviour modification. 

Caso et al. (2024) conducted a RCT to explore the effectiveness of a single-session interventions 

targeting dietary behaviour, specifically focusing on adherence to the Mediterranean diet. The study 

involved several BCTs designed to influence participants’ dietary habits. The intervention provided 

information about health consequences, where participants were educated on the health benefits 

of following the Mediterranean diet, such as reduced risks of cardiovascular disease and diabetes. 

Salience of consequences was emphasized, helping participants understand the relevance of these 

benefits to their own lives. Additionally, information about others’ approval highlighted recom-

mendations from authoritative institutions like the World Health Organization, fostering external 

validation of the dietary changes. Credible sources ensured that all information provided was trust-

worthy and evidence-based. Lastly, valued self-identity was addressed by encouraging partici-

pants to reflect on how following the Mediterranean diet aligned with their personal values and 

self-perception. Despite the incorporation of these BCTs, the results of the study were mixed. 

Domke et al. (2021) conducted a RCT to evaluate the immediate effects of a brief action planning 

intervention lasting 13 days on fruit and vegetable consumption. The study involved a simple in-

tervention in which participants were asked to form a plan for when, where, and what type of fruit 

and vegetable they would consume on a given day. This intervention aimed to improve fruit and 
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vegetable intake by leveraging the power of action planning and mental rehearsal of successful 

performance. In this study, participants in the planning condition formed an action plan for one 

additional serving of fruit and vegetable, while participants in the control condition did not receive 

any intervention. The intervention aimed to create a mental link between situational cues (when 

and where) and the desired behaviour (eating fruit and vegetable), enhancing participants’ self-

regulatory abilities. Results showed that the action planning condition led to an immediate in-

crease in fruit and vegetable consumption on the first day following the intervention. Partici-

pants in this group consumed, on average, 3.99 servings of fruit and vegetable, compared to 3.68 

servings in the control group. Additionally, self-efficacy for fruit and vegetable consumption in-

creased in the planning group, further supporting the role of self-regulatory factors in dietary be-

haviour change. Action control - defined as a self-regulatory factor crucial for behavioural adoption 

and maintenance, encompassing awareness of behavioural standards, self-monitoring, and self-reg-

ulatory effort to align actual behaviour with planned intentions – was also considered as outcome 

measure. However, it did not show significant improvements, suggesting that while action planning 

improved fruit and vegetable intake and self-efficacy, it did not enhance participants’ overall con-

trol over their eating behaviours. These findings underscore the effectiveness of action planning in 

achieving immediate dietary changes, but also highlight that additional strategies, such as forming 

multiple plans or incorporating other behavioural support, may be necessary for maintaining these 

changes over the long term. 

The study by Tapper et al. (2014) evaluated the effectiveness of an internet-based program aimed 

at promoting healthy eating, with a focus on increasing fruit and vegetable consumption. The pro-

gram was designed around several BCTs, with an emphasis on motivational, volitional and 

maintenance strategies. The study used a RCT design, with participants either receiving the in-

tervention or being assigned to a control group. In terms of the BCTs used, the program incorpo-

rated a comprehensive set of strategies across motivational, volitional, and maintenance phases. 

Motivational strategies included information about health consequences to reinforce the health 

benefits of consuming fruits and vegetables, anticipated regret to help participants reflect on the 

potential negative feelings associated with unhealthy eating, and imaginary rewards to encourage 

visualization of positive outcomes. Volitional strategies emphasized goal setting (beaviour), 

where participants were encouraged to set specific targets for fruit and vegetable intake, action 

planning to outline the steps needed to achieve these goals, and review beaviour goals to track 

progress and adjust strategies. Discrepancy between current beaviour and goals highlighted gaps 

between participants’ current habits and their dietary aspirations, while feedback on beaviour pro-

vided tailored insights. Other volitional strategies included social support to encourage reinforce-

ment from others, prompts and cues to remind participants to act, and mental rehearsal of suc-

cessful performance to envision achieving their goals. Maintenance strategies were designed to 

sustain these changes through habit formation, beaviour substitution (replacing unhealthy foods 

with healthier options), and restructuring the physical environment to make healthy choices 

more accessible. Avoidance/reducing of exposure to cues for the behaviour, adding objects to 

the environment to facilitate healthy eating, and emphasizing body changes as tangible progress 

also supported long-term adherence. Social rewards and information about emotional conse-

quences further reinforced sustained behaviour changes. Key findings showed that the intervention 

group significantly increased their fruit and vegetable consumption compared to the control group. 

These changes were attributed mainly to the motivational and maintenance components of the in-

tervention, which helped participants reflect on their health-related desires and concerns, leading 

to sustained behaviour change. This suggests that the intervention was particularly effective in mo-

tivating participants to incorporate more fruits and vegetables into their diet. The success of the 
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intervention in increasing fruit and vegetable consumption underscores the importance of address-

ing motivational, volitional and maintenance aspects, and providing personalized feedback, which 

can drive behaviour change in dietary habits.  

In the study by Watson et al. (2023), a pilot RCT was conducted to investigate a habit-based dietary 

intervention for older adults who had undergone oral rehabilitation. The goal was to improve 

healthy eating habits, specifically increasing the consumption of fruits and vegetables, wholegrains, 

and healthy proteins. The intervention consisted of three sessions over six weeks, spaced three 

weeks apart, with a focus on habit formation, encouraging participants to repeat healthy behaviours 

until they became automatic. Automaticity, defined as the extent to which a beaviour is performed 

with little conscious thought or effort, was measured using the Self-Report Beavioural Automatic-

ity Index, a validated tool that assesses the automatic nature of specific behaviours through partic-

ipant ratings. The program incorporated a comprehensive set of BCTs, including goal setting (be-

haviour and outcome) to establish dietary objectives, action planning to outline specific steps for 

behaviour adoption, and reviewing behaviour goals to review habit goal. Participants engaged in 

problem-solving to address barriers, and self-monitoring of both behaviour and outcomes was 

encouraged through tracking sheets and assessment of anthropometry and other health outcomes at 

each study visit. Additional strategies included feedback on behaviour, biofeedback, and provid-

ing instructions on how to perform the behaviour, such as portion guides and tips on eating on 

a budget. The intervention also utilized information about health consequences, anticipated re-

gret, and information about emotional consequences to motivate participants by emphasizing 

the personal and emotional benefits of healthier eating. Prompts and cues, such as fridge magnets, 

acted as environmental reminders, while habit formation and habit reversal were core strategies 

for embedding new behaviours and replacing unhealthy habits. Other techniques, such as behav-

iour substitution, behavioural practice/rehearsal, and credible sources, were also used. The 

intervention group demonstrated significant improvements in the automaticity of three targeted di-

etary behaviours: increasing fruit and vegetable intake to three or more portions daily, substituting 

whole grains for white alternatives, and choosing healthy proteins over red or processed meat. 

These improvements were sustained at follow-ups at four and eight months, with the strongest gains 

observed at six weeks. However, while the automaticity of these specific behaviours increased, no 

significant changes were observed in overall nutritional intake. This indicates that while specific 

eating habits improved, the intervention did not lead to broader changes in overall diet composition 

or nutrient consumption. 

2.3.4 Interventions targeting smoking 

One study focused on smoking behaviour. In the study by Naughton et al. (2023), a RCT was 

conducted to evaluate the feasibility and effectiveness of the Quit Sense app, an intervention aimed 

at supporting smoking cessation in smokers willing to make a quit attempt. The app was designed 

to provide tailored, real-time behavioural support to smokers by learning about their situational 

smoking cues. Participants were randomized to receive either usual care (text message referral to 

the NHS SmokeFree website) or the Quit Sense app, which provided contextual, location-based 

support during a quit attempt. The Quit Sense app incorporated several BCTs, including self-mon-

itoring of behaviour, where users reported their smoking episodes and triggers; feedback on be-

haviour, which provided real-time feedback based on the user’s smoking reports; goal setting 

(behaviour), encouraging users to set and track their quit date; and prompts/cues, sending context-

specific messages to help prevent lapses when users were in locations associated with previous 

smoking. The app also featured social support (unspecified) through tailored messages and action 

planning to help users plan for situations where they might be tempted to smoke. Other BCTs 
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included in the intervention were: instruction on how to perform the beaviour, re-attribution, 

information about health consequences, anticipated regret, associative learning, habit rever-

sal, restructuring the physical environment, avoidance/reducing exposure to cues for the 

beaviour, distraction, verbal persuasion about capability, mental rehearsal of successful per-

formance, and self-talk. The results of the trial indicated that the Quit Sense app group had a 

significantly higher rate of sustained abstinence at 6 months (11.5%) compared to the usual care 

group (2.9%), with an odds ratio of 4.46, suggesting that the app was effective in supporting smok-

ing cessation. The findings demonstrate the feasibility of delivering a context-aware, adaptive in-

tervention via smartphone and its potential to improve smoking cessation outcomes. 

2.3.5 Interventions targeting weight management 

This section summarizes two studies that focus on weight management. Both studies employed a 

variety of BCTs, with one intervention using 6 BCTs (Graham et al. 2024), the other one using nine 

BCTs (Young et al., 2015). The most commonly used BCTs included goal setting (behaviour) and 

problem solving, which were used to promote weight loss by helping participants set targets and 

address obstacles.  

In the study by Graham et al. (2023), a RCT was conducted to investigate the feasibility and ac-

ceptability of a “small change” approach for weight gain prevention. The intervention aimed to 

help participants prevent weight gain by encouraging them to make small, manageable changes in 

their daily behaviours, such as adjusting calorie intake or increasing energy expenditure by 100-

200 kcal per day. This 12-week intervention involved remote delivery through animated videos 

delivered via email and automated text messages. The BCTs included in the text messages were 

goal setting (behaviour), where participants set specific targets for their dietary and physical ac-

tivity behaviours; self-monitoring (behaviour), encouraging participants to track their progress; 

reviewing behavioural goals, which helped participants assess their progress and make adjust-

ments; discrepancy between current behaviour and goal, which highlighted the gap between 

desired and actual behaviours to motivate change; problem solving, which helped participants ad-

dress barriers to achieving their goals; and action planning, to assist in planning specific actions 

for behaviour change. The study found that the intervention was feasible and acceptable, with high 

retention rates (91%) and a positive response to the “small change” approach, with 62% of partic-

ipants reporting it as helpful for managing weight. However, adherence to the intervention was less 

than 60% of participants making the recommended seven small changes per week. Despite this, the 

intervention group gained less weight than the comparison group, with a mean weight difference 

of 1.1 kg at the end of the intervention. 

In the study by Young et al. (2015), a RCT was conducted to evaluate the effectiveness of a gender-

tailored, social-cognitive theory (SCT)-based weight loss maintenance program designed for men. 

The program aimed to help participants maintain weight loss by improving physical activity and 

dietary behaviours after an initial weight loss phase prior to the study. A total of 92 over-

weight/obese men (aged 18–65, with an average BMI of 30.7 kg/m²) who had lost at least 4 kg 

were randomly assigned to either the intervention group or a self-help control group. The interven-

tion incorporated several BCTs based on SCT. These included goal setting (behaviour and out-

come), where participants set both short-term and long-term goals related to physical activity and 

dietary behaviours; graded tasks, which helped participants achieve their goals in manageable 

steps; and self-monitoring of behaviour and outcomes, encouraging participants to track their 

physical activity and dietary intake. Additionally, the program emphasized social support - social 

support (unspecified), social support (practical) and social support (emotional) - which might 
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be critical for sustaining long-term behaviour changes. Material reward (behaviour) was pro-

vided contingent on successful behaviour, reinforcing adherence to the program’s objectives. The 

study found that while the intervention led to improvements in self-efficacy, goal setting, and plan-

ning, these improvements did not translate into significantly greater behaviour changes when 

compared to the self-help control group. Notably, physical activity outcomes were slightly im-

proved for those in the intervention group, but the effects were not sustained over time. 

The interventions were diverse in terms of delivery, including SMS, videos, text messages, and 

booklets. Young et al. (2015)  used a consumer-based mobile application and focused on the time 

spent in physical activity, while the other study (i.e., Graham et al., 2024) incorporated a photo 

diary approach to track weight loss. Both studies utilized self-report as the primary outcome meas-

ure, with Young et al. (2015) combining objective measures. The duration of the interventions 

varied, lasting 6 months in Young et al. (2015) study and the other lasting 12 weeks (Graham et al., 

2024). Effectiveness results were mixed: Young et al. (2015) showed no significant changes in 

weight management outcomes, while Graham et al. (2024) reported a small mean difference in 

weight from baseline. Overall, these studies suggest that while interventions targeting weight man-

agement may employ various BCTs and delivery methods, the effectiveness of these approaches 

remains unclear, highlighting the complexity of achieving sustained weight management changes. 

 

2.4 Summary 

When developing the iBeChange mobile app, it is essential to carefully select and implement BCTs 

that will effectively drive long-lasting behaviour change. Research has shown that BCTs such as 

goal setting (behaviour), self-monitoring of behaviour, and providing information about health 

consequences are highly effective. However, one limitation of this review is that it exclusively 

included studies explicitly citing the BCTT (Michie et al., 2013), potentially excluding relevant 

interventions where BCTs were used but not explicitly categorized or reported according to this 

taxonomy. 

This section provides an overview of the most commonly used and effective BCTs identified for 

each health pillar, offering actionable insights for applying these results in the implementation of 

the iBeChange platform. 

Physical Activity 

The most frequently used BCTs for interventions targeting physical activity included goal setting 

(behaviour) (used in 7/7 studies, 100%), action planning (6/7, 85.7%), self-monitoring of beaviour 

(6/7, 85.7%), information about health consequences (5/7, 71.4%), and problem solving (4/7, 

57.1%). Studies highlighted the effectiveness of these techniques in helping participants establish 

specific goals, plan their activities, monitor progress, and address barriers to maintaining physical 

activity. Interventions using combinations of these BCTs demonstrated improvements in physical 

activity levels, though results were mixed across studies, indicating the need for further exploration 

of tailored and sustained approaches (e.g., Harada et al., 2022; Suorsa et al., 2021). 

Diet 

Interventions focusing on dietary behaviours most commonly utilized information about health 

consequences, self-monitoring of behaviour, action planning, and credible sources (all used in 3/6 

studies, 50%). Providing participants with tailored information about the benefits of dietary 

changes, tools for tracking food intake, and step-by-step planning strategies were key components 



 

iBeCHANGE - 101136840 – D2.2 “Psychosocial support and Behavioural change interventions and tech-

niques to be included in the iBeChange system”  
 

 

  

Page 34 of 94 

of effective dietary interventions. Notably, self-monitoring and action planning were often associ-

ated with improved outcomes, such as increased fruit and vegetable intake, though long-term ad-

herence remained a challenge (e.g., Tapper et al., 2014; Watson et al., 2023). 

Smoking 

Only one study targeted smoking cessation, utilizing a broad set of BCTs, including goal setting 

(behaviour), action planning, problem solving, self-monitoring of outcomes, and feedback on be-

haviour. The Quit Sense app, which leveraged real-time, location-based prompts and contextual 

feedback, demonstrated a significant increase in smoking abstinence rates compared to usual care 

(11.5% vs. 2.9%, Naughton et al., 2023). 

Weight Management 

For weight management, commonly used BCTs included goal setting (behaviour and outcome), 

self-monitoring of behaviour, and feedback on behaviour. These techniques were integral in inter-

ventions promoting weight loss through dietary and physical activity changes. However, the effec-

tiveness of these strategies varied, with some studies reporting modest weight loss outcomes (e.g., 

Graham et al., 2024). 

Alcohol Consumption 

No studies included in this review specifically targeted alcohol consumption. This represents a 

critical gap in the current evidence base and highlights an area for further research and development 

within the iBeChange platform. 

2.4.1 Implications for the iBeChange Platform 

The findings underscore the importance of leveraging evidence-based BCTs tailored to each life-

style pillar. In iBeChange, users will be able to set specific, measurable goals, track their progress 

in real-time, and gain insights into how their behaviours impact their health. These features will 

provide the continuous feedback necessary to enhance motivation and self-efficacy, two critical 

factors for sustaining behaviour change. 

However, relying on a single technique may not suffice for achieving long-term success. Evidence 

from the review suggests that the most effective behaviour change interventions employ a multi-

faceted approach, tailored to each specific behaviour. 
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For physical activity, techniques such as action planning, problem solving, and self-monitoring of 

behaviour have shown to be particularly effective across various formats and durations (e.g., 

Harada et al., 2022; Suorsa et al., 2021). 

For diet, self-monitoring, action planning, and providing information about health consequences 

have demonstrated efficacy in interventions targeting dietary improvements (Tapper et al., 2014; 

Watson et al., 2023). 

For smoking cessation, the Quit Sense app highlighted the effectiveness of combining goal setting, 

feedback on behaviour, and contextual prompts/cues to deliver real-time support (Naughton et al., 

2023). 

In iBeChange, this could mean integrating these techniques based on the specific lifestyle targeted. 

For example, action planning (helping users plan when, where, and how to engage in healthy be-

haviours), problem solving (providing tools to overcome challenges), and feedback on behaviour 

(offering personalized insights into progress) are particularly suited for a mobile app, where users 

can regularly track their behaviours and receive customized guidance to help them stay on course. 

Social support, frequently identified as a critical component in effective interventions (e.g., Graham 

et al., 2024; Watson et al., 2023), can also play a pivotal role in iBeChange. For physical activity, 

features such as social comparison—allowing users to track and compare their progress against 

others or within a community—boost accountability and motivation by encouraging friendly com-

petition and peer reinforcement. For dietary changes, unspecified social support, such as the ability 

to share achievements and challenges with family or peers, has been shown to enhance adherence 

to healthy eating interventions. By integrating these elements, iBeChange can create a virtual sup-

port network tailored to the needs of its users. 

One of the major advantages of a mobile app like iBeChange is its ability to deliver constant 

prompts, cues, feedback and recommendations. The Quit Sense app (Naughton et al., 2023) demon-

strated the value of using features such as self-monitoring, prompts/cues, and feedback on outcomes 

to deliver tailored support at critical moments. Similarly, for physical activity and dietary behav-

iours, reminders and context-specific feedback were shown to improve adherence and engagement 

(Harada et al., 2022; Watson et al., 2023). In iBeChange, these features can be delivered through 

push notifications, in-app messages, or reminders, providing users with the support they need when 

they are most likely to need it—whether it is tracking physical activity, managing dietary intake, 

or responding to cravings. These evidence-based approaches can ensure that the app remains en-

gaging and effective in promoting sustainable behaviour change. 

In conclusion, iBeChange has the potential to be a powerful tool for supporting behaviour change. 

By integrating BCTs such as goal setting, self-monitoring, feedback, and social support, it can 

provide users with personalized support to help them achieve and sustain healthy behaviours. By 

focusing on user engagement, habit formation, and continuous feedback, iBeChange can ensure 

that the behaviour changes are not just short-term but sustainable over the long term. 
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3 Systematic Review of Digital Automated Psychological Interven-

tions for Psychosocial Risk Factors 

3.1 Introduction 

In the previously conducted umbrella review (T2.2; see also D2.1) we identified psychosocial fac-

tors associated with cancer onset, summarised in Figure 2. 

Figure 2. Psychosocial factors associated with cancer onset identified in the umbrella review. 

 

These findings served as the foundation for discussions among clinical partners to determine which 

psychosocial variables to prioritise in the development of the iBeChange platform, informing the 

selection of Patient Reported Outcome Measures (PROMs; see T2.5) and the design of appropriate 

interventions (see T2.7). 

As outlined in T2.4, we conducted a systematic review, which is presented in this deliverable, to 

further support the development of T2.7. Specifically, this systematic review aims at identifying 

the most effective digital psychological interventions and psychoeducational tools for address-

ing specific psychosocial risk factors. Based on the results of the umbrella review and subsequent 

discussions among clinical partners, we decided to focus on stress related factors, emotional as-

pects, and social support as core areas of interest. 

Regarding psychological variables, personality was excluded due to its complexity and the time 

limitations of the iBeChange prospective studies, which span three months for the pilot study and 

six months for the randomised controlled trial (RCT). Indeed, personality traits are stable constructs 

that require long assessment tools to be evaluated. Furthermore, they are not significantly modifi-

able, particularly within short timeframes. Therefore, including them could unnecessarily burden 
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participants with lengthy questionnaires and would not provide practical benefits, since those traits 

would not be targeted through specific interventions. 

Concerning stress related factors, we opted to focus more generically on perceived/self-reported 

levels of stress rather than on adverse life events specifically. Indeed, focusing on such events 

would present ethical and practical challenges, including participants recalling and self-reporting 

such experiences, along with the lack of immediate professional support for participants following 

the assessment. Furthermore, it might convey a link between unchangeable past experiences and 

cancer onset, potentially leading to participant distress. Therefore, concentrating on perceived/self-

reported stress without delving into the specific adverse life events that may have caused it is more 

aligned with our ethical considerations, as well as with the iBeChange objectives. In fact, per-

ceived/self-reported stress is a modifiable variable that can be effectively managed through targeted 

interventions. Moreover, the iBeChange project does not aim to address potential posttraumatic 

symptoms but rather to promote healthy and sustainable habits and good practices, making adverse 

and stressful life events more manageable, and this can be achieved by targeting general stress 

management. This approach will also ensure that the intervention is applicable on a broader scale. 

Regarding social factors, while we will collect information on socioeconomic status (i.e., income, 

education, employment/occupation) and urbanicity during demographic data collection, these var-

iables cannot be directly changed through psychological or psychoeducational interventions. 

Therefore, our focus will remain on aspects of social support that can be addressed and improved 

within the scope of the iBeChange platform. 

3.2 Aim 

This systematic review aims to identify the most effective digital psychological interventions and 

psychoeducational tools for addressing psychosocial risk factors for cancer onset for the develop-

ment of the iBeChange automated intervention. The risk factors were previously identified in the 

umbrella review presented in D2.1 and, after discussions among Clinical Partners, the following 

ones have been selected: stress, depression, anxiety, and social support. We chose to specifically 

focus on automated interventions to encourage behavioural change and emotional management as 

independently as possible to minimise the need for direct involvement from professionals. By doing 

so, we aim to maximise the potential for the iBeChange platform to be accessible and applicable to 

the general population on a large scale. This approach enhances the scalability and sustainability 

of the intervention, ensuring that it can be effectively deployed for widespread primary cancer pre-

vention. Additionally, automated interventions align with the goal of providing cost-effective, eas-

ily accessible, and self-guided tools that address psychosocial risk factors, making them particularly 

well-suited for use in resource-limited settings. Therefore, the most effective interventions identi-

fied through this systematic review will be used for the automatic intervention of the iBeChange 

platform.  

3.3 Methods 

Study design 

This systematic review was conducted following the guidelines provided by the Joanna Briggs 

Institute (Page et al., 2020) to address the research question: “What are the most effective digital 

psychological interventions and psychoeducational tools addressing depression, anxiety, stress, and 
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social support?”. The results are presented in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA; Page et al., 2021). A narrative synthesis was 

performed to report the findings. 

 

Data sources and search strategy 

PubMed, Embase, and Scopus were the databases used to identify studies. The search strategy 

was optimised with the assistance of a research librarian of the IEO, and the final search string 

consisted of the combination of the following terms: digital, computerised, psychosocial, psycho-

logical, psychoeducational, intervention, support, tool, treatment, RCT, adult. Specific terms such 

as anxiety, depression, stress, and social support were excluded from the search string to ensure a 

broader retrieval of studies, focusing on the overall landscape of digital psychological interventions 

and psychoeducational tools without prematurely narrowing the scope based on target outcomes. 

The search string syntax was first developed for PubMed:  

((digital OR digitally OR computerised OR computerized OR ehealth OR e-health OR "m-health" 

OR "mhealth" OR "Mobile Applications"[Mesh] OR "mobile application*" OR "mobile app" OR 

"mobile apps" OR "mobile phone*" OR "mobile application*" OR "software application*" OR 

smartphone OR "portable electronic*" OR "portable software" OR telemedicine OR telepsych* OR 

"tele-psych*") AND ("Psychosocial Support Systems"[Mesh] OR "Psychosocial Interven-

tion"[Mesh] OR psychology OR psychological OR psychoeducational* OR "psycho-educational*" 

OR psychosocial* OR cognitive OR (beavioural OR behavioural))) AND ("intervention*" OR 

"support tool*" OR "strateg*" "treatment program*" OR "method*" OR "approach*" OR "tech-

nique*" OR training OR "treatment program"[Title/Abstract:~3] OR "treatment programs"[Ti-

tle/Abstract:~3] OR "treatments program"[Title/Abstract:~3] OR "treatments programs "[Title/Ab-

stract:~3] OR "treatment programme"[Title/Abstract:~3] OR "treatment programmes"[Title/Ab-

stract:~3] OR "treatments programme"[Title/Abstract:~3] OR "treatments programmes "[Title/Ab-

stract:~3]) AND (randomized controlled trial[pt] OR "randomized controlled trials as topic"[MeSH 

Terms] OR RCT OR RCTS OR controlled clinical trial[pt] OR randomiz*[tiab] OR ran-

domis*[tiab]) AND ("health*" AND (alladult[Filter] OR adult OR adults OR adulthood)) 

We then adapted this search string specifically for Embase and Scopus. During the database search, 

specific filters were applied to ensure the selection of relevant studies. For PubMed, the filters 

included studies published in the last 10 years, randomized controlled trials (RCTs), and availabil-

ity of full-text articles. For Embase, the filters were studies from the last 10 years, articles, and 

RCTs. Similarly, for Scopus, studies published in the last 10 years, articles, and RCTs were se-

lected. The final database search was conducted in August 2024. 

 

 

Eligibility criteria 

The criteria for inclusion in this systematic review were the following: 
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▪ Target outcomes: studies evaluating the efficacy of digital psychological intervention and/or 

psychoeducational support tools to target as outcome variables psychosocial risk factors for 

cancer onset (i.e., stress-related factors, emotional factors, social support). 

▪ Intervention format: self-managed, automated, and remotely delivered digital psychological 

interventions. 

▪ Participants: adults (aged 18 years and above). 

▪ Study design: Randomized Controlled Trials (RCTs). 

▪ Publication year, source, and language: articles published (1) in English, (2) in peer-reviewed 

academic journals, (3) after 2014. 

▪ Intervention protocol clearly defined (e.g., theoretical framework, number of sessions, con-

tents, etc.). 

On the other hand, the criteria for exclusionin this systematic review were the following: 

▪ Target outcomes:  

o Studies focusing on non-psychosocial variables or psychosocial variables not consistently 

and clearly correlated with cancer onset (e.g., personality traits, eating disorders, quality 

of life, self-efficacy, health literacy, etc.) or that cannot be directly changed or targeted 

through psychological interventions (e.g., socio-economic status, urbanicity). 

o Studies evaluating cost-effectiveness, feasibility, usability, accessibility, acceptability, 

recruitment and retention rates as outcomes. 

▪ Intervention type: 

o Non-psychological interventions (e.g., physical activity programs, medical support). 

o Non-digital or phone-based interventions. 

o Digital interventions requiring professional facilitation (e.g., video calls, virtual reality) 

o Interventions tailored for specific populations, such as couples/groups or specific condi-

tions (e.g., postpartum depression, social anxiety, health anxiety, work stress, or other 

specific medical conditions). 

o Interventions addressing neurological, neuropsychological, or psychiatric aspects such as 

cognitive impairments or psychotic symptoms. 

o Only digital psychological interventions as adjunct to other psychological and non-psy-

chological interventions (e.g., pharmacotherapy for psychological conditions or physical 

activity). 

▪ Participants: participants under 18 years of age. 

▪ Study design: non-RCTs or pilot studies showing preliminary results 

▪ Intervention protocol undefined or poorly defined (not replicable) 

▪ Publication year, source, and language: articles (1) in languages other than English, (2) pub-

lished in non-peer reviewed academic journals, (3) before 2014 

Study selection 

The preliminary screening of titles, abstracts, and keywords was carried out independently by two 

researchers (E.T. and P.D.), who were blinded to each other’s decisions. It was conducted using 
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the online software Rayyan (Ouzzani et al., 2016). Search results from the databases were im-

ported into Rayyan, where duplicates were identified and removed. Articles deemed potentially 

relevant for full-text screening were selected based on the inclusion and exclusion criteria. Any 

disagreements regarding study eligibility were resolved through discussion and consensus. The 

percentage of agreement between the two reviewers was 94%. 

Data extraction 

The following data were extracted from the retrieved articles: publication data (i.e., name of the 

authors, year of publication, title, study origin), aim of the study, study design, sample size, char-

acteristics of the sample, intervention(s) and duration, comparison condition(s), outcome variables, 

measures, baseline differences, results. In studies with multiple aims and endpoints only the infor-

mation related to our research question has been extracted. The effect sizes were reported when 

they were present and statistically significant (p<0.05). When multiple estimates were reported, the 

range of these estimates was provided. 

In Table 4 (Section 3.4), the characteristics and results of the studies are detailed. 
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3.4 Results 

3.4.1 Results of the selection process 

The search in 3 electronic databases (PubMed, Embase, and Scopus) identified 3,973 references, 

and 61 papers have been included in the present systematic review. All the details regarding the 

selection process are shown in the PRISMA 2020 flow diagram (Figure 3). 

Figure 3. PRISMA 2020 flow diagram: summary of study selection through the application of the eli-

gibility criteria via databases and registers. 
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3.4.2 Results from the selected studies 

The results of the selected studies are reported in Table 4, along with their characteristics. Below, 

Table 5 shows a summary of the most effective interventions, whose protocols are described in 

detail in Section 3.4.3. 

  



Table 4. Characteristics and results of the studies selected to target psychosocial risk factors. 
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Table 3. Characteristics and results of the studies selected to target psychosocial risk factors. (Continued) 
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Table 3. Characteristics and results of the studies selected to target psychosocial risk factors. (Continued) 
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Table 3. Characteristics and results of the studies selected to target psychosocial risk factors. (Continued) 
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Table 3. Characteristics and results of the studies selected to target psychosocial risk factors. (Continued) 

 
Notes. RCT = Randomised Controlled Trial; NS = non-significant. 
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Tab. 4. Summary table of the effective interventions identified. 

 

 

  

Study Intervention Target factors 

Bakker et al. (2021) Cognitive Beavioural Therapy 

(CBT) 
Depression, anxiety 

Bendsten et al. (2020) Positive psychology Depression, anxiety 

Catuara-Solarz et al. (2022) CBT, positive psychology, mind-

fulness, and relaxation techniques 
Anxiety 

Guo et al. (2020) Psychoeducation, relaxation tech-

niques, meditation 
Depression, stress 

He et al. (2022) Cognitive Beavioural Therapy 

(CBT) 
Depression 

Imamura et al. (2014) Cognitive Beavioural Therapy 

(CBT) 
Depression 

Larrazabal et al. (2024) Cognitive Bias Modification for 

Interpretation (CBM-I) 

Anxiety 

 

Levin et al. (2018) ACT Anxiety and depression 

Li et al. (2024) Behavioural Activation Anxiety, depression 

Lindsay et al. (2018; 2019) Monitoring and Acceptance, 

mindfulness 

Stress reactivity, social sup-

port 

Litvin et al. (2023) CBT, Systemic Psychology, and 

Positive Psychology for Anxiety 
Anxiety, depression 

Liut et al. (2022) CBT Anxiety, depression 

Lyzwinski et al. (2019) Mindfulness Stress 

Min et al. (2023) Mindfulness and neurofeedback Stress 

Pratap et al. (2018) Problem solving, cognitive, cogni-

tive training, psychoeducation 
Depression 

Suen et al. (2022) Experience Sampling Method 

(ESM) with feedback 
Depression, anxiety, stress 

Twomey et al. (2014) CBT Depression, anxiety, stress 

Sylvia et al. (2022) MBCT and Mindfulness Depression, anxiety, stress 

Taleban et al. (2016) Psychoeducation and text mes-

sages 
Depression 

Yang et al. (2018) Mindfulness Stress 

Viskovich & Pakenham 

(2020) 

ACT 
Depression, anxiety, stress 

Vázquez et al., (2023) CBT Depression 

Zarski et al. (2024) Cognitive-Behavioural interven-

tions 
Anxiety and depression 
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3.4.3 Most effective digital psychological automated interventions for psychosocial risk 

factors 

In this section, we provide a detailed description of the interventions that have proven effective in 

addressing depression, anxiety, stress, and social support (as summarised in Table 4). This detailed 

overview aims to offer insights into how each intervention was implemented, providing a founda-

tion for potential adaptation and application on the iBeChange automated intervention. The tables 

and figures presented below are extracted from the main articles of the studies and their supple-

mentary materials. 

StepByStep (SbS) Program to Manage Anxiety and Depression (Li et al., 2024) 

The program consists of five text- and picture-based sessions, each designed to teach users about 

Behavioural Activation (BA) and incorporate interactive therapeutic practices. These practices 

include: 

▪ Audio-guided relaxation exercises 

▪ Planning skills for activities 

▪ Strengthening social support 

▪ Relapse prevention strategies 

The sessions follow a narrative structure, featuring a leading character who serves as the therapist 

and a student character dealing with mental health issues. Through their story, these characters 

guide participants through the program in a supportive and culturally appropriate manner. The char-

acters encourage users to engage in the therapeutic practices within the app and to incorporate these 

practices into their daily lives. 

Each session lasts approximately 20-30 minutes, and the entire program is designed to be com-

pleted over five weeks. The program teaches specific techniques, including: 

▪ Stress management 

▪ Planning physical and social activities 

▪ Reducing avoidance coping 

▪ Improving self-acceptance 

▪ Preventing relapse 

The program is structured as follows: 

▪ Week 1: Completion of pre-treatment demographic information. 

▪ Week 2: Introduction session. 

▪ Week 3-7: Completion of five online sessions. 

▪ Week 8: Final week for relapse prevention practice and post-treatment assessment. 

Participants are instructed to engage with the program in a quiet environment and to complete one 

session per week (5 weeks in total). The last session focuses on relapse prevention, and participants 

are given additional time (one week) to practice the skills learned during the program before un-

dergoing a post-treatment assessment at the end of Week 8. Therefore, while the online sessions 

take five weeks to complete, the overall intervention lasts eight weeks. 
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Monitoring and Acceptance for Stress Reactivity and Social Support (Linsday et al., 2018; 

Linsday et al., 2019) 

 Monitor + Accept Monitor Only 

Lesson 1 Introduction: Intro to the course and three core 

skills:  

• Concentration: ability to maintain focus on pre-

sent-moment experiences 

• Clarity (Monitoring): ability to pinpoint exactly 

what you’re experiencing in each moment 

• Equanimity (Acceptance): openness to experi-

ence 

Introduction: Intro to the course and two core 

skills:  

• Concentration: ability to maintain focus on 

present-moment experiences 

• Clarity (Monitoring): ability to pinpoint 

exactly what you’re experiencing in each 

moment 

 

Lesson 2 Concentration I: developing a deeper understanding 

of concentration 

Concentration I: developing a deeper under-

standing of concentration 

Lesson 3 Concentration II: concentrating continuously on 

body experience 

Concentration II: concentrating continuously 

on body experience 

Lesson 4 Concentration III: maintaining focus on body expe-

rience while listening to someone speak (with topic 

options) 

Concentration III: maintaining focus on body 

experience while listening to someone speak 

(with topic options) 

Lesson 5 Concentration IV: labeling body experiences to 

maintain focus 

Concentration IV: labeling body experiences 

to maintain focus 

Lesson 6 Concentration V: labeling different types of body 

experiences 

Concentration V: labeling different types of 

body experiences 

Lesson 7 Equanimity I: maintaining global body relaxation to 

promote equanimity 

Clarity I: discriminating different types and 

patterns of body sensations 

Lesson 8 Equanimity II: promoting equanimity by intention-

ally using a matter-of-fact tone of voice when label-

ing 

Clarity II: detecting subtle or faint body sen-

sations, and increasing sensual fulfillment by 

detecting subtle pleasure 

Lesson 9 Clarity I: discriminating different types and patterns 

of body sensations 

Clarity III: introduction to six types of sen-

sory discrimination with respect to body expe-

rience: quality, quantity, spatiality, instant of 

onset, what triggers what, types of change 

Lesson 10 Clarity II: detecting subtle or faint body sensations, 

and increasing sensual fulfillment by detecting sub-

tle pleasure 

Clarity IV: recognizing physical and emo-

tional themes of body experience 

Lesson 11 Equanimity III: developing equanimity by applying 

a welcoming attitude toward all experiences  

Clarity V: recognizing “energy flow” 

(changes) in body experience 

Lesson 12 Clarity III: recognizing four basic categories of 

body experience (physical, emotional, restful, “en-

ergy flow”) 

Clarity VI: exploring three basic categories of 

body experience (physical, emotional, “en-

ergy flow”) 

Lesson 13 Equanimity IV: integrating the three equanimity 

strategies: body relaxation, tone of voice, welcom-

ing attitude 

Clarity VII: choosing to focus on one or all 

three themes of body experience 

Lesson 14 Course Review: guided practice through the major 

strategies learned in the preceding 13 lessons 

Course Review: guided practice through the 

major strategies learned in the preceding 13 

lessons 

Lesson 15 

(Booster  

Training) 

• Applying clarity and equanimity techniques to a 

challenging situation  

• Applying three equanimity strategies to body fo-

cus  

• Applying clarity techniques to a challeng-

ing situation 

• Monitoring physical, emotional, and “en-

ergy flow” themes in the body  

Retrieved from Lindsay et al. (2018). Caveat: Lesson 15 was not included for social support. 
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eQuoo Emotional Fitness App for Anxiety and Depression (Litvin et al., 2023) 

The players assume the role of a Lodestar, a character who travels through time and space to fight 

against The Quavering, a negative force symbolising greed and negativity. The game features a 

narrative that motivates players to engage with the content and learn psychological skills, encour-

aging players to grow their “inner light” to fight The Quavering. Example: “For centuries, the 

Lodestars have watched over this world, and they would love for YOU to join them. Get ready for 

the ultimate adventure... You’ll help to counter a massive threat called The Quavering...” 

The game includes multiple books of various genres (e.g., fantasy, historical drama, and teen 

drama). Each book has 8-10 chapters, in which players can learn and re-practice up to 4 psycho-

logical skills per chapter. 

Main features: 

▪ Skill tutorials: before each new chapter, players undergo a gamified skill tutorial led by Joy, 

a guide who is a former player of the game. Players must successfully learn the psychological 

skills before progressing. 

▪ Players undergo an in-app baseline assessment through a chatbot conversation with Joy. 

▪ Skills taught: topics include emotional bids, generalisation, catastrophisation, beliefs, and 

psychological skills used in treating anxiety and depression. 

▪ Interactive adventure: after the tutorial, players engage in interactive adventures where they 

practice the learned skills in a low-risk environment, meaning failure has minimal conse-

quences (e.g., replaying a level). 

▪ Gamification elements, including 

o Levels 

o Points (gem shards) 

o Rewards (unlocking levels and gems) 

o Personalization (story choices and avatars) 

o Mini-games and quests 

o Badges (personality types) 

o Unlockable content 

o Artificial assistance 

▪ Weekly engagement: players could only play one level per week, encouraging gradual learn-

ing and practice. 

▪ Biweekly nudges: the game uses in-app nudges and weekly emails to encourage players to 

return and continue their progress. 

▪ Surveys: players filled out surveys only after completing the levels, ensuring engagement and 

progress tracking. 

After each lesson, players are tested on their mastery of the skills via multiple-choice scenarios, 

that can be (1) beneficial (the player chose a healthy response), (2) neutral (the skill is ignored), (3) 

unbeneficial (the player chose an unhealthy response). 

Players must wait 7 days between chapters to allow real-life practice of the skills, which enhances 

therapeutic outcomes and prevents addictive patterns. 
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XiaoNan Therapy Chatbot: A Conversational AI for CBT-Based Mental Health Support for 

Anxiety and Depression (Liu et al., 2022) 

XiaoNan offers a conversational AI-based therapy chatbot that integrates CBT principles to 

help users manage depression and emotional well-being. The chatbot is accessible through 

WeChat, and provides an interactive experience where users can track emotions, engage in thera-

peutic conversations, and practice cognitive restructuring techniques. 

 

The chatbot helps users separate their emotions, thoughts, reactions, and beaviours and estab-

lish healthier automatic thoughts, similar to what would occur in a traditional CBT session. It can 

help users with depression, anxiety, and emotional regulation by encouraging self-reflection and 

guiding them through CBT-based exercises designed to modify negative thought patterns and 

beaviours. Additionally, users can use XiaoNan to track their daily emotions or engage in random 

conversations. XiaoNan is specifically designed to help users manage depression by estimating 

the severity of the user’s emotional state, by using pre-written CBT templates to guide users 

through CBT techniques. The combination of natural language processing, intention classifica-

tion, and emotion recognition ensures that the chatbot responds appropriately to users’ needs. 

See also figures from Liu et al. (2022) below for workflow, chatbot structure, and examples. 

 

Workflow (Liu et al., 2022) 

  



 

iBeCHANGE - 101136840 – D2.2 “Psychosocial support and Behavioural change interventions and tech-

niques to be included in the iBeChange system”  
 

 

  

Page 53 of 94 

 

Structure of the chatbot (Liu et al., 2022) 

 

 

Examples of using the chatbot (Liu et al., 2022) 
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Minfulness App to Target Stress (Lyzwinski et al., 2019) 

Retrieved from Lyzwinski et al. (2019) 
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Retrieved from Lyzwinski et al. (2019) 
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Mindfulness and Neurofeedback for Stress (Min et al., 2023) 

The following table, published by Min et al. (2023), represents the 4-week mindfulness training 

program. 

 

Neurofeedback 

The neurofeedback function was implemented in this study through the OMNIFIT Brain system 

during self-exercise sessions. The neurofeedback training was based on an alpha protocol, specif-

ically designed to enhance the power of alpha frequency compared to other frequency bands. In-

deed, alpha waves (8-12 Hz) are commonly associated with a state of relaxation.  

Feedback system: 

▪ Positive feedback: participants were informed that they would receive a positive auditory 

feedback (a 1-second ringing bell) when they achieved a focused and relaxed state. 

▪ Negative feedback: In contrast, participants would hear a negative auditory feedback (a 1-

second chirping sound of a cricket) when they were in a distracted or unrelaxed state. 

Neurofeedback process: 

▪ During each self-exercise session, the system calculated the ratio of alpha power (8-12 Hz) 

to high beta power (20-30 Hz) at 2-second intervals. 

▪ Auditory Feedback: If the ratio of alpha power to high beta power reached or exceeded a 

specific level (2.775), participants received the positive auditory feedback sound through 

their earphones. 
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Experience Sampling Method (ESM) – with and without feedback – to manage, depression, anx-

iety and stress (Suen et al., 2022) 

The ESM procedure involved participants receiving beep questionnaires multiple times daily to 

assess their emotional states, activities, and context. The feedback system for the ESM-f group 

provided personalized, biweekly reports based on their data, helping participants track their affec-

tive states and activities over time. The intervention aimed to explore the relationship between 

mood and activities, with additional incentives to encourage high compliance. Participants’ 

smartphones were programmed to receive random beep notifications 10 times per day, with inter-

vals of more than 60 minutes between 9 am and 10 pm over five days (totaling 50 beep question-

naires per participant). The six-week intervention period involved participants completing 10 beep 

questionnaires per day, distributed across three different days per week, which added up to a total 

of 180 beep questionnaires for each participant. One of these three days was specifically set to be 

a weekend to capture different mood states and activities. Participants were reminded that responses 

submitted more than 15 minutes after the beep notification would be considered invalid. Partici-

pants who achieved an overall compliance rate greater than 70% received monetary compensation 

equivalent to 64.32 USD for their time. In addition, three participants with compliance rates above 

70% were entered into a monthly lottery for monetary prizes 

▪ ESM-f Group: participants received biweekly standardized and personalized feedback 

based on their ESM data. The feedback was provided in digital written form. 

o Feedback was generated by inputting raw data into a Microsoft Excel spreadsheet, 

which was programmed with macro scripts to produce graphical charts. 

o The feedback covered current affective states, the relationship with various daily 

contexts, and their overall mood ratings. 

o Feedback Modules: The feedback system was structured into three modules, with 

each module gradually added as a new element: 

▪ First module: A graph showing the levels of positive and negative affect 

over the previous two weeks. 

▪ Second module: Included the first graph and added information about the ac-

tivities the participant was engaged in during the event. 

▪ Third module: Provided feedback on the activities participants were ex-

pected to perform in the next two hours, alongside their positive and negative 

affect ratings. 

 

▪ ESM Group: participants did not receive personalised feedback during the intervention period, 

and only completed the beep questionnaires without additional interventions. See examples in 

the following pictures (reported in the main article and supplementary materials; Min et al., 

2023) 
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Example of personalised feedback (Min et al., 2023) 

 

 

Cover page (Min et al., 2023) 
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Actual levels of positive and negative affects (Min et al., 2023) 

 
 

 

 

Participant’s mood in different activities (Min et al., 2023)
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Activities that participants positively anticipated in upcoming two hours (Min et al., 2023) 
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MoodGYM for Depression, anxiety, stress (Twomey et al., 2014) 

MoodGYM is an online program designed to provide Cognitive Beavioural Therapy (CBT) with 

a focus on mental well-being. The program consists of an introductory session and five additional 

sessions, each lasting between 20 to 40 minutes, completed sequentially in a personalized online 

workbook.  

The program was structured as follow: 

▪ Introductory Session: The program begins with a brief introductory session to fa-

miliarize participants with the concepts and objectives of MoodGYM. 

▪ Five CBT Sessions: Following the introductory session, participants progress through 

five sessions that focus on different aspects of CBT: 

o Content: Each session includes a combination of: 

▪ Written information 

▪ Animations 

▪ Interactive exercises 

▪ Quizzes 

Participants complete the sessions within a personalised online workbook, which helps them track 

their progress and tailor the content to their individual needs. To combat high dropout rates, 

MoodGYM participants receive weekly automated reminder emails. These emails are personal-

ized with the participant’s name and encourage continued progress through the five sessions. 

 

MBCT and Mindfulness for Depression, Anxiety, Stress (Sylvia et al., 2022) 

Standard MBCT Intervention: the 8-session standard Mindfulness-Based Cognitive Therapy 

(MBCT) program was based on the manual developed by Segal. Participants followed a structured 

curriculum of guided meditation exercises, completing one session per week over the course of 8 

weeks. The exercises included: 

▪ Mindfulness of the breath 

▪ Mindfulness of the breath and body 

▪ Mindfulness of thoughts and feelings 

▪ Open or choiceless awareness 

Throughout these exercises, participants learned to adopt an observing, accepting stance (mind-

fulness) towards difficult thoughts, feelings, and bodily sensations. They also practiced applying 

mindfulness to everyday situations, learning how to recognize and disengage from negative, ru-

minative thoughts. 

- Brief Mindfulness Intervention: the 3-session Brief Mindfulness program was based on the 

work of Zeidan and adapted for a web-based platform for this study. This brief mindfulness in-

tervention has been shown to be more effective than sham meditation in reducing negative mood, 

depression, and fatigue. Participants completed one session per week for 3 weeks, with each 

session focusing on a single breath-awareness meditation exercise. During these exercises, par-

ticipants learned to focus on the flow of their breath while letting go of thoughts by returning 

their attention to the sensations of the breath. They were also guided on how to apply this skill in 
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daily life and during stressful situations. In both groups, participants were limited to completing 

one session per week, but they could access material from previous weeks at any time. 

See the examples below retrieved from Supplementary Material (Sylvia et al., 2022). 
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Sylvia et al. (2022) 

 

Booklet and Text Messages to Target Depression (Taleban et al., 2016) 

The content of the booklet was based on educational points documented by the World Health Or-

ganization (WHO). The booklet followed the story of a man experiencing depressive symptoms 

who sought psychotherapy. 

▪ Chapter 1: described the signs and symptoms of depression. The patient decided to seek psy-

chotherapy to address his depressive symptoms, and a psychologist explained the benefits of 

psychotherapy and pharmaceutical treatments. 

▪ Chapter 2: in this chapter, the psychologist addressed the patient’s negative thoughts (such 

as anger, contempt, disgust, and guilt). The therapist also provided effective coping strategies 

for dealing with insomnia. 

▪ Chapter 3: is focused on solutions for overcoming negative thoughts. The patient was also 

instructed on sleep hygiene techniques. 

▪ Chapter 4: encouraged the patient to find and engage in hobbies. It also promoted strategies 

to overcome insomnia. 

▪ Chapters 5 and 6: these final chapters aimed to enhance the patient’s ability to manage prob-

lems and improve their coping skills. 

The booklet was illustrated with pictures to motivate depressed individuals, making it not just fic-

tional but engaging and relatable. 
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YOLO Program for Depression, Anxiety, Stress (Viskovich & Pakenham, 2020) 

 

This table has been retrieved from Viskovich & Pakenham (2020). 
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Cognitive-Behavioural Intervention for Depression (Vázquez et al., 2023) 

        Contents of the cognitive behavioural app intervention (CBIA), retrieved from Vázquez et al (2023) 
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ICare Prevent for Anxiety and Depression (Zarski et al., 2024) 

The 7-session Internet-based Mental Intervention (IMI) focusing on anxiety and depression in-

cluded the following components: 

▪ Need orientation 

▪ Beavioural activation 

▪ Psychoeducation 

▪ Cognitive restructuring 

▪ Problem-solving 

▪ Exposure and relapse prevention 

An additional booster session occurred 4 weeks after the seventh session. 

Elective modules covered topics like rumination, relaxation, self-worth, sleep, and more. Tai-

lored content within each session allowed participants to select topics (e.g., problem-solving, 

exposure) and receive motivational messages. The content was interactive, including text, audio, 

video, and quizzes. Participants could also use a diary via smartphone. 

 

Acceptance and Commitment Therapy and Skill Coaching for Anxiety and Depression (Levin et 

al., 2018) 

The ACT Daily mobile app was delivered as a non-native app via Qualtrics, accessible exclu-

sively online through a mobile browser. 

Participants received text message notifications twice daily throughout the four-week app pe-

riod, prompting them to complete an app check-in. Each app session began with a check-in assess-

ment, consisting of seven items designed to measure psychological functioning and specific patho-

logical processes relevant to ACT skill practice. 

After completing the check-in, participants in both the random and tailored app conditions could 

choose from three options: 

▪ No skill training 

▪ A brief, text-based skill for immediate practice, with the option to view additional 

quick skills or end the session. 

▪ A longer ACT skill training session, selected from a list of available interactive or 

audio-guided exercises. 

Each skill coaching session was organised by ACT components: acceptance, cognitive defusion, 

present moment awareness, and values. The app included a library of 28 quick skills and 6 depth 

skills for each ACT component. 

Examples of skill types include: 

• Brief version: brief prompts or metaphors to reflect on personal values, along with action-

able suggestions for aligning beaviour with those values in the moment. 

• Long version: audio-guided exercises like the “sweet spot” reflection or interactive activi-

ties like a values card sort to identify and clarify top personal values. 
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To ensure a basic understanding of the app’s check-in assessments and ACT component skills, 

participants in both the tailored and random conditions completed a 15-minute online training im-

mediately after being assigned to their intervention. 

Skill assignment was either random or tailored: 

▪ Random condition: after completing the check-in, participants were randomly as-

signed to one of the four ACT components (acceptance, cognitive defusion, present 

moment awareness, or values) regardless of their check-in responses. 

▪ Tailored condition: skill assignment was determined by participants’ check-in re-

sponses, specifically by identifying the most prominent pathological process they re-

ported at that time. For instance: 

o If "fighting your feelings" was rated highest, participants were directed to ac-

ceptance skills. 

o If "stuck in thoughts" scored highest, cognitive defusion skills were selected. 

o "Running on autopilot" triggered present moment awareness skills. 

o "Disconnected from values" prompted values-focused skills. 

Apart from the method of skill assignment, both versions of the ACT Daily app were identical in 

functionality and content. 

 

Cognitive Bias Modification for Interpretation to Reduce Anxiety (Larrazabal et al., 2024) 

 

Participants assigned to the CBM-I conditions completed up to five sessions of positive CBM-I 

training. Each session included scenarios with 90% positive (benign or non-threatening) resolu-

tions and 10% negative (anxiety-relevant) resolutions. The scenarios depicted everyday ambig-

uous situations that could provoke anxiety. 

A subset of the positive scenarios (3 out of 40 per session) was specifically designed to illustrate 

resilience. These scenarios initially presented a negative interpretation of the ambiguity but were 

then reframed positively to demonstrate resilience-building. Participants were instructed to vividly 

imagine themselves in each scenario to enhance engagement and encourage episodic simulation 

(i.e., imagining the scene and reinterpreting it in a new way). Each scenario was paired with an 

image to further promote user relatability and enjoyment. An example scenario included: “As you 

are walking down a crowded street, you see your neighbor on the other side. You call out, but they 

do not answer you. Standing there in the street, you think this must be because they were distracted” 

(positive resolution). After reading each scenario, participants completed a missing letter task to 

finalise the positive resolution. For example, they might select the letter “t” to complete the word 

“distracted.”  The complexity of the task increased across sessions: 

▪ Sessions 1–2: scenarios featured 1 missing letter 

▪ Sessions 3–4: scenarios featured 2 missing letters 

▪ Session 5: half of the scenarios featured 2 missing letters, and the other half required 

participants to fill in an entire missing word 
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Participants also answered comprehension questions to reinforce the intended interpretation of each 

scenario. These questions varied in format, including: 

▪ Binary options like “Yes” or “No” 

▪ Positive or negative interpretations of the scenario 

For example, after reading the scenario above, participants might be asked: 

"Did your neighbor purposely ignore your call to them in the street?". Feedback and repeated at-

tempts ensured participants internalised the positive interpretations, emphasizing the training’s fo-

cus on reshaping thought patterns. 

 

Mindfulness training program for stress management (Yang et al., 2018) 

 

The program was composed as follow: 

 

Session duration: 

▪ Days 1–10: 10 minutes per session 

▪ Days 11–25: 15 minutes per session 

▪ Days 26 onward: 20 minutes per session 

 

Session content: 

▪ Audio-guided prompts delivered in a calm manner with intermittent breaks. 

▪ Instructions include: 

o Noticing the body at rest 

o Breathing intentionally and normally 

o Observing sounds 

o Sensing emotions 

o Acknowledging thoughts without judgment 

 

Mobile Apps to Assess and Treat Depression (Pratap et al., 2018) 

The apps used in this study involved psychotherapy principles, therapeutic games, mindfulness and 

behavioural exercises, providing daily tips for improving well-being: 

▪ Project Evolution was inspired by video game mechanics and aimed to modulate cognitive 

control abilities, which are often compromised in individuals with depression.  

▪ Internet-Based Problem-Solving Therapy (iPST) was based on problem-solving therapy, 

a well-established and evidence-based treatment for depression. This app guided users through 

structured exercises designed to help them tackle life’s challenges and manage depressive 

symptoms. 

▪ HTips offered daily health tips designed to help overcome depressed mood. These tips fo-

cused on simple self-care activities, such as taking a shower or engaging in physical activity 

like going for a walk. While this app didn’t include therapeutic interventions per se, it provided 

daily behavioural suggestions to help improve mood and encourage healthy habits. 
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To ensure participants remained engaged, each app included built-in reminders that prompted 

users to engage with the app on a daily basis. These reminders were sent once a day to encourage 

consistent use of the app, helping to establish a routine and maximize the potential benefits of the 

intervention. 
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Two Smartphone Apps Targeting Depression (Bakker et al., 2021) 

MoodMission is an evidence-based app designed to help overcome feelings of depression and anx-

iety through: 

▪ Personalised missions: after indicating how one feels, the app suggests five simple, quick, 

and effective missions based on scientific research to improve mood. 

▪ Education: each mission includes explanations about how and why it can be helpful, increas-

ing understanding of coping strategies. 

▪ Reward system: completing missions earns users rewards within the app, motivating them to 

take steps toward greater health and happiness. 

MoodKit is based on Cognitive Beavioural Therapy (CBT) and offers four main tools: 

▪ Mood improvement activities, with over 200 activities categorised into areas such as Produc-

tivity, Social, Pleasure, Physical, and Healthy Habits, aimed at promoting well-being 

▪ Thought checker, helping users identify and restructure negative or distorted thoughts, fos-

tering a more balanced perspective. 

▪ Mood tracking, allowing users to record and monitor their mood over time, facilitating the 

identification of emotional patterns. 

▪ Journal, offering customisable templates to reflect on events, thoughts, and personal progress. 
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Run4Love Program for Depression and Stress (Guo et al., 2020) 

 

The Run4Love program was delivered through the enhanced WeChat platform, which was cus-

tomized to provide additional features that supported participants throughout the program: 

▪ Automated information: sending regular updates and resources were automatically sent to 

participants. 

▪ Progress tracking: participants’ progress in completing the course and engaging in physical 

activity was monitored. 

▪ Weekly personalized feedback: each week, participants received feedback tailored to their 

progress, reinforcing their efforts and encouraging continued participation. 

 

 

Table retrieved from the study protocol, i.e., Guo et al. (2018) 

  



 

iBeCHANGE - 101136840 – D2.2 “Psychosocial support and Behavioural change interventions and tech-

niques to be included in the iBeChange system”  
 

 

  

Page 72 of 94 

XiaoE Intervention: A CBT-Based Chatbot with Personalised Customization for Depression (He 

et al., 2022) 

The intervention delivered by XiaoE is grounded in the principles of Cognitive Beavioural Ther-

apy (CBT), incorporating multiturn dialogue and personalised customisation as the main inter-

vention forms. 

The intervention consists of seven modules, each focused on a key psychological concept. These 

modules are designed to address different aspects of mental health and personal development, and 

they include: 

▪ Cognition Challenge – Focuses on addressing cognitive distortions. 

▪ Improve Self-esteem – Aimed at enhancing self-esteem. 

▪ Learn to Relax – Introduces mindfulness meditation techniques. 

▪ Energy List – Designed to boost mental energy. 

▪ Wonderful World – Encourages natural connection and appreciation of life. 

▪ Are You OK – A self-assessment module for checking in on one’s mental state. 

▪ Escape from Loneliness – Focuses on overcoming loneliness. 

Each of these modules corresponds to a fundamental psychological concept, helping users work 

through cognitive distortions, improve their mood, and enhance their overall mental well-being. 

Participants in the trial were asked to complete one module per day for a 1-week intervention 

period, following a structured sequence. In addition to the modules, participants were encouraged 

to complete a “Gratitude Journal” every day, where they could record positive events and their 

mood, helping to reinforce positive thinking patterns. 

XiaoE was designed to guide participants through the intervention with complete process guid-

ance and daily task reminders. The chatbot provided participants with clear instructions and 

prompts, ensuring they stayed on track with their daily tasks. Throughout the trial, participants were 

only required to follow the chatbot’s guidance each day.  

 

Internet CBT Program for Depression (Imamura et al., 2014) 

This web-based program was designed to provide participants with stress management skills and 

was delivered over a six-week period. Each week, participants worked through one lesson, and the 

total time required for each lesson, including homework, was approximately 30 minutes. 

The iCBT program was structured into six lessons, each designed to teach participants a different 

skill aimed at reducing stress and improving mental health, providing both theoretical knowledge 

and practical exercises. 

A unique and engaging feature of this program was the integration of a Manga story (i.e., a Japa-

nese comic) featuring a psychologist and a client worker. The use of this comic story served as a 

teaching tool to help participants better understand the concepts presented in the program. 

The program was grounded in Cognitive Beavioural Therapy (CBT) and covered several key 

therapeutic techniques: 

▪ Self-monitoring skills  

▪ Cognitive restructuring 
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▪ Assertiveness 

▪ Problem-solving skills 

▪ Relaxation techniques 

 
 

A Mobile Health Intervention for Depression and Anxiety (Bendtsen et al., 2020) 

 

The protocol of the intervention is described in the following table. 

 

 
Retrieved from Bendtsen et al. (2020) 

 

 

 

  



 

iBeCHANGE - 101136840 – D2.2 “Psychosocial support and Behavioural change interventions and tech-

niques to be included in the iBeChange system”  
 

 

  

Page 74 of 94 

Foundations: a Digital Mental Health App for Anxiety (Catuara-Solarz et al. 2022) 

 
The protocol of the intervention is described in the following table. 

 

 

Retrieved from Catuara-Solarz et al. (2022). 
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Mindfulness-based online intervention for stress and social support (Dai et al., 2022) 

The protocol of the intervention is described in the following table. 

 

 

Retrieved from Dai et al. (2022) 
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3.5 Conclusions 

From the results of this systematic review, a range of effective interventions addressing mental 

health challenges such as depression, anxiety, stress, and social support have been identified. Cog-

nitive Beavioural Therapy (CBT) was the most frequently employed and effective method, show-

ing significant benefits in reducing symptoms of depression and anxiety across multiple studies 

(e.g., Bakker et al., 2021; Vázquez et al., 2023). Mindfulness techniques, as well as relaxation and 

meditation, were also highlighted for their efficacy in managing anxiety, stress, and depression 

(e.g., Catuara-Solarz et al., 2022; Lyzwinski et al., 2019; Yang et al., 2018). Acceptance and Com-

mitment Therapy (ACT) and Beavioural Activation were shown to be particularly effective in 

addressing anxiety, depression and perceived stress (e.g., Levin et al., 2018; Viskovich & Paken-

ham, 2019; Li et al., 2024). To note, improvements in ACT intervention were sustained during 

follow-up assessments (Viskovich & Pakenham, 2019). While Positive Psychology was explored 

in only one study (Bendsten et al., 2020), it demonstrated significant potential, especially consid-

ering that additional studies showed the effectiveness of combining CBT-based techniques, Mind-

fulness, and Positive Psychology, with each other but also with other techniques (e.g., neurofeed-

back, relaxation techniques).  Indeed, other notable interventions included Psychoeducation, Cog-

nitive Training, and Cognitive Bias Modification for Interpretation (CBM-I), which targeted 

specific psychological processes to alleviate symptoms (e.g., Guo et al., 2020; Larrazabal et al., 

2024). Additionally, Integrative approaches combining multiple techniques, such as CBT with 

mindfulness or systemic psychology, demonstrated robust outcomes (e.g., Litvin et al., 2023). Only 

one study investigated social support (Lindsay et al., 2019) and find mindfulness to be effective in 

enhancing it. 

Given these findings, our first proposal for iBeChange is to consider CBT-based techniques and 

mindfulness as core interventions, including elements of ACT and Positive Psychology along with 

psychoeducational contents. Indeed, these interventions effectively addressed the key psychologi-

cal variables of interest (anxiety, depression, and stress), and mindfulness was effective for increas-

ing social support. 

The outcomes presented in this deliverable will play a crucial role in supporting the develop-

ment of Task 2.7, which focuses on the design of the interventions. Particularly, they will support 

the design of the interventions for psychosocial health pillar. 

Furthermore, UNIPA and IEO are organising a seminar (December 10, 2024) where evidence-

based strategies and best practices will be shared to support sustainable lifestyle choices and mental 

well-being. This specific seminar will permit to increase and to share knowledge with technical 

partners about how the iBeChange Platform should be developed according to beavioural change 

theory and techniques.   

Following this, we will host a workshop (December 16, 2024) that will allow partners to explore 

digital solutions, modules, and functions in light of the findings we have obtained. The digital psy-

chological interventions identified through this systematic review will be thoroughly discussed 

among all clinical partners to ensure a comprehensive evaluation of their suitability for the 

iBeChange automated intervention. Moreover, technical partners will have the chance to assess 

their feasibility for implementation. Through a collaborative process, we will carefully identify the 
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interventions most appropriate for inclusion in the iBeChange automated intervention. Addition-

ally, we will examine how best to integrate these interventions into the user journey and develop 

detailed plans for their delivery. 

Finally, both this systematic review (Task 2.4) and the preceding umbrella review (Task 2.2, see 

D2.1) will be prepared for publication in open access journals in the coming months to ensure the 

dissemination of the insights gained within the scientific community on psychosocial factors related 

to cancer onset and digital psychological interventions to address them. 
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4 Conclusions 

The findings from Deliverable D2.2, particularly from Tasks 2.3 (“Behavioural change interven-

tions and techniques inventory”) and 2.4 (“Psychosocial support and interventions inventory”), 

represent a significant advancement in our understanding of the behavioural and psychosocial fac-

tors that impact cancer prevention. Task 2.3’s systematic review identified a range of effective 

Behaviour Change Techniques (BCTs) tailored to address key risk factors such as physical activity, 

diet, smoking, alcohol consumption, and weight management. These insights form the foundation 

for the development of Behaviour Change (BC) support tools within the iBeChange platform, en-

suring that the interventions are based on the best available evidence. 

Similarly, Task 2.4 provided a comprehensive evaluation of digital psychosocial interventions, 

identifying effective strategies to address emotional distress, anxiety, and depression - factors that 

significantly affect individuals’ ability to maintain healthy behaviours. These psychosocial inter-

ventions will be integral to the platform’s Emotional Wellbeing (EW) tools, enhancing the system’s 

capability to not only promote behaviour change but also support users in managing emotional and 

psychological barriers to achieving sustained health improvements. 

These findings align closely with other tasks and activities within the iBeChange project. For ex-

ample, the insights gathered in Tasks 2.3 and 2.4 will contribute directly to the design and func-

tionality of the recommendation systems (Task 4.3), which will provide users with personalised, 

evidence-based suggestions for behavioural and emotional support.  

The findings from Deliverable D2.2, particularly from Tasks 2.3 (“Behavioural change interven-

tions and techniques inventory”) and 2.4 (“Psychosocial support and interventions inventory”), can 

significantly contribute to the advancement of the iBeChange project’s goals of integrating behav-

ioural change techniques and psychosocial interventions into its platform. The systematic reviews 

conducted in these tasks identified effective BCTs for addressing key behavioural risk factors like 

physical activity, nutrition, smoking, alcohol consumption, and weight management. Moreover, the 

review of digital psychosocial interventions in Task 2.4 has highlighted strategies for managing 

stress, anxiety, and depression, which are crucial in addressing the psychosocial risks that influence 

cancer prevention behaviours. These interventions are set to be integrated into the platform to pro-

mote user engagement and adherence to the recommended changes. 

Additionally, the collaboration between clinical, psychological, and technical partners will facili-

tate the continuous refinement of these interventions. These efforts will ensure that the platform’s 

tools are aligned with user needs and clinical best practices, offering a comprehensive and adaptable 

approach to cancer prevention. 

Moving forward, the integration of these findings into the co-design process (Task 2.7) will ensure 

that the iBeChange platform remains dynamic and user-centred, continuously evolving to meet the 

needs of its users. By leveraging both behavioural science and cutting-edge technology, the 

iBeChange project is can make a meaningful impact on primary cancer prevention across the Eu-

ropean Union, supporting individuals in achieving and maintaining healthier lifestyles in the long 

term.  

In conclusion, the outcomes of Tasks 2.3 and 2.4 lay the groundwork for the next stages of devel-

opment, ensuring that the iBeChange platform remains a robust, scientifically grounded tool for 

primary cancer prevention. 
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Annex 1 

BCT Taxonomy Overview (from Michie et al., 2013, supplemental material) 

No. Label Definition Examples 

1. Goals and planning 

1.1 Goal setting (behaviour) Set or agree on a goal defined in terms of the be-

haviour to be achieved 

 

Agree on a daily walking goal (e.g. 3 

miles) with the person and reach 

agreement about the goal 

 

Set the goal of eating 5 pieces of fruit 

per day as specified in public health 

guidelines 

1.2 

 

Problem solving Analyse, or prompt the person to analyse, factors 

influencing the behaviour and generate or select 

strategies that include overcoming barriers 

and/or increasing facilitators 

 

Identify specific triggers (e.g. being in 

a pub, feeling anxious) that generate 

the urge/want/need to drink and de-

velop strategies for avoiding environ-

mental triggers or for managing nega-

tive emotions, such as anxiety, that 

motivate drinking 

 

Prompt the patient to identify barriers 

preventing them from starting a new 

exercise regime e.g., lack of motiva-

tion, and discuss ways in which they 

could help overcome them e.g., going 

to the gym with a buddy 

1.3 Goal setting (outcome) Set or agree on a goal defined in terms of a posi-

tive outcome of wanted behaviour 

Set a weight loss goal (e.g. 0.5 kilo-

gram over one week) as an outcome of 

changed eating patterns 

1.4 Action planning Prompt detailed planning of performance of the 

behaviour (must include at least one of context, 

frequency, duration and intensity). Context may 

be environmental (physical or social) or internal 

(physical, emotional or cognitive) 

Encourage a plan to carry condoms 

when going out socially at weekends 

 

Prompt planning the performance of a 

particular physical activity (e.g. run-

ning) at a particular time (e.g. before 

work) on certain days of the week 

1.5 Review behaviour goal(s) Review behaviour goal(s) jointly with the person 

and consider modifying goal(s) or behaviour 

change strategy in light of achievement. This 

may lead to re-setting the same goal, a small 

change in that goal or setting a new goal instead 

of (or in addition to) the first, or no change 

Examine how well a person’s perfor-

mance corresponds to agreed goals 

e.g. whether they consumed less than 

one unit of alcohol per day, and con-

sider modifying future behavioural 

goals accordingly e.g. by increasing or 

decreasing alcohol target or changing 

type of alcohol consumed 

1.6 Discrepancy between cur-

rent behaviour and goal 

Draw attention to discrepancies between a per-

son’s current behaviour (in terms of the form, fre-

quency, duration, or intensity of that behaviour) 

and the person’s previously set outcome goals, 

behavioural goals or action plans (goes beyond 

self-monitoring of behaviour) 

Point out that the recorded exercise fell 

short of the goal set 
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1.7 Review outcome goal(s) 

 

 

 

 

Review outcome goal(s) jointly with the person 

and consider modifying goal(s) in light of 

achievement. This may lead to re-setting the 

same goal, a small change in that goal or setting 

a new goal instead of, or in addition to the first 

Examine how much weight has been 

lost and consider modifying outcome 

goal(s) accordingly e.g., by increasing 

or decreasing subsequent weight loss 

targets 

1.8 Behavioural contract Create a written specification of the behaviour to 

be performed, agreed on by the person, and wit-

nessed by another 

Sign a contract with the person e.g. 

specifying that they will not drink al-

cohol for one week 

1.9 Commitment Ask the person to affirm or reaffirm statements 

indicating commitment to change the behaviour 

 

Ask the person to use an “I will” state-

ment to affirm or reaffirm a strong 

commitment (i.e. using the words 

“strongly”, “committed” or “high pri-

ority”) to start, continue or restart the 

attempt to take medication as pre-

scribed 

2. Feedback and monitoring 

2.1 Monitoring of behaviour by 

others without feedback 

Observe or record behaviour with the person’s 

knowledge as part of a behaviour change strategy 

Watch hand washing behaviours 

among health care staff and make 

notes on context, frequency and tech-

nique used  

2.2 Feedback on behaviour Monitor and provide informative or evaluative 

feedback on performance of the behaviour (e.g. 

form, frequency, duration, intensity) 

Inform the person of how many steps 

they walked each day (as recorded on 

a pedometer) or how many calories 

they ate each day (based on a food con-

sumption questionnaire). 

2.3 Self-monitoring of behaviour Establish a method for the person to monitor and 

record their behaviour(s) as part of a behaviour 

change strategy 

 

Ask the person to record daily, in a di-

ary, whether they have brushed their 

teeth for at least two minutes before 

going to bed 

 

Give patient a pedometer and a form 

for recording daily total number of 

steps 

2.4 Self-monitoring of out-

come(s) of behaviour 

Establish a method for the person to monitor and 

record the outcome(s) of their behaviour as part 

of a behaviour change strategy 

Ask the person to weigh themselves at 

the end of each day, over a two week 

period, and record their daily weight 

on a graph to increase  exercise behav-

iours 

 

2.5 Monitoring outcome(s) of 

behaviour by others without 

feedback 

Observe or record outcomes of behaviour with 

the person’s knowledge as part of a behaviour 

change strategy 

Record blood pressure, blood glucose, 

weight loss, or physical fitness  

2.6 Biofeedback Provide feedback about the body (e.g. physiolog-

ical or biochemical state) using an external mon-

itoring device as part of a behaviour change strat-

egy 

Inform the person of their blood pres-

sure reading to improve adoption of 

health behaviours 

2.7 Feedback on outcome(s) of 

behaviour 

Monitor and provide feedback on the outcome of 

performance of the behaviour 

Inform the person of how much weight 

they have lost following the imple-

mentation of a new exercise regime 

3. Social support 
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3.1 Social support (unspecified) Advise on, arrange or provide social support (e.g. 

from friends, relatives, colleagues,’ buddies’ or 

staff) or non-contingent praise or reward for per-

formance of the behaviour. It includes encour-

agement and counselling, but only when it is di-

rected at the behaviour 

Advise the person to call a ‘buddy’ 

when they experience an urge to 

smoke 

 

Arrange for a housemate to encourage 

continuation with the behaviour 

change programme 

 

Give information about a self-help 

group that offers support for the be-

haviour 

3.2 Social support (practical) Advise on, arrange, or provide practical help 

(e.g. from friends, relatives, colleagues, ‘bud-

dies’ or staff) for performance of the behaviour  

Ask the partner of the patient to put 

their tablet on the breakfast tray so that 

the patient remembers to take it 

3.3 Social support (emotional) Advise on, arrange, or provide emotional social 

support (e.g. from friends, relatives, colleagues, 

‘buddies’ or staff) for performance of the behav-

iour 

Ask the patient to take a partner or 

friend with them to their colonoscopy 

appointment 

4. Shaping knowledge 

4.1 Instruction on how to per-

form a behaviour 

Advise or agree on how to perform the behaviour Advise the person how to put a con-

dom on a model of a penis correctly 

4.2 Information about anteced-

ents 

Provide information about antecedents 

(e.g. social and environmental situations and 

events, emotions, cognitions) that reliably predict 

performance of the behaviour 

 

Advise to keep a record of snacking 

and of situations or events occurring 

prior to snacking 

4.3 Re-attribution Elicit perceived causes of behaviour and suggest 

alternative explanations (e.g. external or internal 

and stable or unstable) 

If the person attributes their over-eat-

ing to the frequent presence of deli-

cious food, suggest that the ‘real’ 

cause may be the person’s inattention 

to bodily signals of hunger and satiety 

4.4 Behavioural experiments Advise on how to identify and test hypotheses 

about the behaviour, its causes and conse-

quences, by collecting and interpreting data 

Ask a family physician to give evi-

dence-based advice rather than pre-

scribe antibiotics and to note whether 

the patients are grateful or annoyed 

5. Natural consequences 

5.1 Information about health 

consequences 

Provide information (e.g. written, verbal, visual) 

about health consequences of performing the be-

haviour 

 

Explain that not finishing a course of 

antibiotics can increase susceptibility  

to future infection 

 

Present the likelihood of contracting a 

sexually transmitted infection follow-

ing unprotected sexual behaviour 

5.2 Salience of consequences Use methods specifically designed to emphasise 

the consequences of performing the behaviour 

with the aim of making them more memorable 

(goes beyond informing about consequences) 

 

Produce cigarette packets showing 

pictures of health consequences e.g. 

diseased lungs, to highlight the dan-

gers of continuing to smoke 
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5.3 Information about social 

and environmental conse-

quences 

Provide information (e.g. written, verbal, visual) 

about social and environmental consequences of 

performing the behaviour 

 

Tell family physician about financial 

remuneration for conducting health 

screening 

 

Inform a smoker that the majority of 

people disapprove of smoking in pub-

lic places  

5.4 Monitoring of emotional 

consequences 

 

Prompt assessment of feelings after  attempts at 

performing the behaviour 

Agree that the person will record how 

they feel after taking their daily walk 

5.5 Anticipated regret Induce or raise awareness of expectations of fu-

ture regret about performance of the unwanted 

behaviour 

Ask the person to assess the degree of 

regret they will feel if they do not quit 

smoking  

5.6 Information about emotional 

consequences 

Provide information (e.g. written, verbal, visual) 

about emotional consequences of performing the 

behaviour 

Explain that quitting smoking in-

creases happiness and life satisfaction 

6. Comparison of behaviour 

6.1 Demonstration of the behav-

iour 

Provide an observable sample of the perfor-

mance of the behaviour, directly in person or in-

directly e.g. via film, pictures, for the person to 

aspire to or imitate 

Demonstrate to nurses how to raise the 

issue of excessive drinking with pa-

tients via a role-play exercise 

6.2 Social comparison Draw attention to others’ performance to allow 

comparison with the person’s own performance 

 

Show the doctor the proportion of pa-

tients who were prescribed antibiotics 

for a common cold by other doctors 

and compare with their own data 

6.3 Information about others’ 

approval 

Provide information about what other people 

think about the behaviour. The information clar-

ifies whether others will like, approve or disap-

prove of what the person is doing or will do 

Tell the staff at the hospital ward that 

staff at all other wards approve of 

washing their hands according to the 

guidelines 

7. Associations 

7.1 Prompts/cues Introduce or define environmental or social stim-

ulus with the purpose of prompting or cueing the 

behaviour. The prompt or cue would normally 

occur at the time or place of performance 

Put a sticker on the bathroom mirror to 

remind people to brush their teeth 

7.2 Cue signalling reward Identify an environmental stimulus that reliably 

predicts that reward will follow the behaviour 

Advise that a fee will be paid to den-

tists for a particular dental treatment of 

6–8-year-old, but not older, children to 

encourage delivery of that treatment 

(the 6–8-year-old children are the en-

vironmental stimulus) 

7.3 Reduce prompts/cues Withdraw gradually prompts to perform the be-

haviour 

Reduce gradually the number of re-

minders used to take medication 

7.4 Remove access to the reward Advise or arrange for the person to be separated 

from situations in which unwanted behaviour can 

be rewarded in order to reduce the behaviour 

Arrange for cupboard containing high 

calorie snacks to be locked for a spec-

ified period to reduce the consumption 

of sugary foods in between meals 

7.5 Remove aversive stimulus Advise or arrange for the removal of an aversive 

stimulus to facilitate behaviour change 

Arrange for a gym-buddy to stop nag-

ging the person to do more exercise in 

order to increase the desired exercise 

behaviour 
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7.6 Satiation Advise or arrange repeated exposure to a stimu-

lus that reduces or extinguishes a drive for the 

unwanted behaviour 

Arrange for the person to eat large 

quantities of chocolate, in order to re-

duce the person’s appetite for sweet 

foods 

7.7 Exposure Provide systematic confrontation with a feared 

stimulus to reduce the response to a later encoun-

ter 

Agree a schedule by which the person 

who is frightened of surgery will visit 

the hospital where they are scheduled 

to have surgery 

7.8 Associative learning Present a neutral stimulus jointly with a stimulus 

that already elicits the behaviour repeatedly until 

the neutral stimulus elicits that behaviour 

Present repeatedly fatty foods with a 

disliked sauce to discourage the con-

sumption of fatty foods 

8. Repetition and substitution 

8.1 Behavioural practice/ re-

hearsal 

Prompt practice or rehearsal of the performance 

of the behaviour one or more times in a context 

or at a time when the performance may not be 

necessary, in order to increase habit and skill 

Prompt asthma patients to practice 

measuring their peak flow in the 

nurse’s consulting room 

8.2 Behaviour substitution Prompt substitution of the unwanted behaviour 

with a wanted or neutral behaviour 

Suggest that the person goes for a walk 

rather than watches television 

8.3 Habit formation Prompt rehearsal and repetition of the behaviour 

in the same context repeatedly so that the context 

elicits the behaviour 

Prompt patients to take their statin tab-

let before brushing their teeth every 

evening 

8.4 Habit reversal Prompt rehearsal and repetition of an alternative 

behaviour to replace an unwanted habitual be-

haviour 

Ask the person to walk upstairs at 

work where they previously always 

took the lift  

8.5 Overcorrection Ask to repeat the wanted behaviour in an exag-

gerated way following an unwanted behaviour 

Ask to eat only fruit and vegetables the 

day after a poor diet 

8.6 Generalisation of a target 

behaviour 

Advise to perform the wanted behaviour which 

is already performed in a particular situation, in 

another situation 

Advise to repeat toning exercises 

learned in the gym when at home 

8.7 Graded tasks Set easy-to-perform tasks, making them increas-

ingly difficult, but achievable, until behaviour 

isperformed 

Ask the person to walk for 100 yards a 

day for the first week, then half a mile 

a day after they have successfully 

achieved 100 yards, then two miles a 

day after they have successfully 

achieved one mile 

9. Comparison of outcomes 

9.1 Credible source Present verbal or visual communication from a 

credible source in favour of or against the behav-

iour 

Present a speech given by a high status 

professional to emphasise the im-

portance of not exposing patients to 

unnecessary radiation by ordering x-

rays for back pain 

9.2 Pros and cons Advise the person to identify and compare rea-

sons for wanting (pros) and not wanting to (cons) 

change the behaviour 

Advise the person to list and compare 

the advantages and disadvantages of 

prescribing antibiotics for upper res-

piratory tract infections 

9.3 Comparative imagining of 

future outcomes 

Prompt or advise the imagining and comparing 

of future outcomes of changed versus unchanged 

behaviour 

Prompt the person to imagine and 

compare likely or possible outcomes 

following attending versus not attend-

ing a screening appointment 

10. Reward and threat 
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10.1 Material incentive (behav-

iour) 

Inform that money, vouchers or other valued ob-

jects will be delivered if and only if there has 

been effort and/or progress in performing the be-

haviour 

Inform that a financial payment will be 

made each month in pregnancy that the 

woman has not smoked 

10.2 Material reward (behaviour) Arrange for the delivery of money, vouchers or 

other valued objects if and only if there has been 

effort and/or progress in performing the behav-

iour 

Arrange for the person to receive 

money that would have been spent on 

cigarettes if and only if the smoker has 

not smoked for one month 

10.3 Non-specific reward Arrange delivery of a reward if and only if there 

has been effort and/or progress in performing the 

behaviour  

Identify something (e.g. an activity 

such as a visit to the cinema) that the 

person values and arrange for this to be 

delivered if and only if they attend for 

health screening 

10.4 Social reward Arrange verbal or non-verbal reward if and only 

if there has been effort and/or progress in per-

forming the behaviour 

Congratulate the person for each day 

they eat a reduced fat diet 

10.5 Social incentive Inform that a verbal or non-verbal reward will be 

delivered if and only if there has been effort 

and/or progress in performing the behaviour  

Inform that they will be congratulated 

for each day they eat a reduced fat diet 

10.6 Non-specific incentive Inform that a reward will be delivered if and only 

if there has been effort and/or progress in per-

forming the behaviour  

 

Identify an activity that the person val-

ues and inform them that this will hap-

pen if and only if they attend for health 

screening 

10.7 Self-incentive Plan to reward self in future if and only if there 

has been effort and/or progress in performing the 

behaviour 

Encourage to provide self with mate-

rial (e.g., new clothes) or other valued 

objects if and only if they have ad-

hered to a healthy diet 

10.8 Incentive (outcome) Inform that a reward will be delivered if and only 

if there has been effort and/or progress in achiev-

ing the behavioural outcome 

Inform the person that they will re-

ceive money if and only if a certain 

amount of weight is lost 

10.9 Self-reward Prompt self-praise or self-reward if and only if 

there has been effort and/or progress in perform-

ing the behaviour 

Encourage to reward self with material 

(e.g., new clothes) or other valued ob-

jects if and only if they have adhered 

to a healthy diet 

10.10 Reward (outcome) Arrange for the delivery of a reward if and only 

if there has been effort and/or progress in achiev-

ing the behavioural outcome 

Arrange for the person to receive 

money if and only if a certain amount 

of weight is lost 

10.11 Future punishment Inform that future punishment or removal of re-

ward will be a consequence of performance of an 

unwanted behaviour 

Inform that continuing to consume 30 

units of alcohol per day is likely to re-

sult in loss of employment if the per-

son continues 

11. Regulation 

11.1 Pharmacological support Provide, or encourage the use of or adherence to, 

drugs to facilitate behaviour change  

Suggest the patient asks the family 

physician for nicotine replacement 

therapy to facilitate smoking cessation 

11.2 Reduce negative emotions b Advise on ways of reducing negative emotions to 

facilitate performance of the behaviour 

Advise on the use of stress manage-

ment skills, e.g. to reduce anxiety 

about joining Alcoholics Anonymous 

11.3 Conserving mental re-

sources 

Advise on ways of minimising demands on men-

tal resources to facilitate behaviour change 

 

Advise to carry food calorie content 

information to reduce the burden on 

memory in making food choices 
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11.4 Paradoxical instructions Advise to engage in some form of the unwanted 

behaviour with the aim of reducing motivation to 

engage in that behaviour 

Advise a smoker to smoke twice as 

many cigarettes a day as they usually 

do 

 

Tell the person to stay awake as long 

as possible in order to reduce insomnia 

12. Antecedents 

12.1 Restructuring the physical 

environment 

Change, or advise to change the physical envi-

ronment in order to facilitate performance of the 

wanted behaviour or create barriers to the un-

wanted behaviour (other than prompts/cues, re-

wards and punishments) 

Advise to keep biscuits and snacks in 

a cupboard that is inconvenient to get 

to 

 

Arrange to move vending machine out 

of the school 

12.2 Restructuring the social en-

vironment 

Change, or advise to change the social environ-

ment in order to facilitate performance of the 

wanted behaviour or create barriers to the un-

wanted behaviour (other than prompts/cues, re-

wards and punishments) 

Advise to minimise time spent with 

friends who drink heavily to reduce al-

cohol consumption 

12.3 Avoidance/reducing expo-

sure to cues for the behav-

iour 

Advise on how to avoid exposure to specific so-

cial and contextual/physical cues for the behav-

iour, including changing daily or weekly routines 

Suggest to a person who wants to quit 

smoking that their social life focus on 

activities other than pubs and bars 

which have been associated with 

smoking 

12.4 Distraction Advise or arrange to use an alternative focus for 

attention to avoid triggers for unwanted behav-

iour 

Suggest to a person who is trying to 

avoid between-meal snacking to focus 

on a topic they enjoy (e.g. holiday 

plans) instead of focusing on food  

12.5 Adding objects to the envi-

ronment 

Add objects to the environment in order to facil-

itate performance of the behaviour 

Provide free condoms to facilitate safe 

sex 

 

Provide attractive toothbrush to im-

prove tooth brushing technique 

12.6 Body changes Alter body structure, functioning or support di-

rectly to facilitate behaviour change 

Prompt strength training, relaxation 

training or provide assistive aids (e.g. 

a hearing aid) 

13. Identity 

13.1 Identification of self as role 

model 

Inform that one’s own behaviour may be an ex-

ample to others 

Inform the person that if they eat 

healthily, that may be a good example 

for their children 

13.2 Framing/reframing Suggest the deliberate adoption of a perspective 

or new perspective on behaviour (e.g. its pur-

pose) in order to change cognitions or emotions 

about performing the behaviour  

 

Suggest that the person might think of 

the tasks as reducing sedentary behav-

iour (rather than increasing activity) 

13.3 Incompatible beliefs Draw attention to discrepancies between current 

or past behaviour and self-image, in order to cre-

ate discomfort 

Draw attention to a doctor’s liberal use 

of blood transfusion and their self-

identification as a proponent of evi-

dence-based medical practice 

13.4 Valued self-identity Advise the person to write or complete rating 

scales about a cherished value or personal 

Advise the person to write about their 

personal strengths before they receive 



 

iBeCHANGE - 101136840 – D2.2 “Psychosocial support and Behavioural change interventions and tech-

niques to be included in the iBeChange system”  
 

 

  

Page 92 of 94 

No. Label Definition Examples 

strength as a means of affirming the person’s 

identity as part of a behaviour change strategy 

a message advocating the behaviour 

change 

13.5 Identity associated with 

changed behaviour 

Advise the person to construct a new self-identity 

as someone who ‘used to engage with the un-

wanted behaviour’ 

Ask the person to articulate their new 

identity as an ‘ex-smoker’ 

14. Scheduled consequences 

14.1 Behaviour cost Arrange for withdrawal of something valued if 

and only if an unwanted behaviour is performed 

 

Subtract money from a prepaid refund-

able deposit when a cigarette is 

smoked 

14.2 Punishment Arrange for aversive consequence contingent on 

the performance of the unwanted behaviour 

Arrange for the person to wear unat-

tractive clothes following consump-

tion of fatty foods 

 

14.3 Remove reward Arrange for discontinuation of contingent reward 

following performance of the unwanted behav-

iour 

Arrange for the other people in the 

household to ignore the person every 

time they eat chocolate (rather than at-

tending to them by criticising or per-

suading) 

14.4 Reward approximation Arrange for reward following any approximation 

to the target behaviour, gradually rewarding only 

performance closer to the wanted behaviour 

Arrange reward for any reduction in 

daily calories, gradually requiring the 

daily calorie count to become closer to 

the planned calorie intake 

14.5 Rewarding completion Build up behaviour by arranging reward follow-

ing final component of the behaviour; gradually 

add the components of the behaviour that occur 

earlier in the behavioural sequence 

Reward eating a supplied low-calorie 

meal; then make reward contingent on 

cooking and eating the meal; then 

make reward contingent on purchas-

ing, cooking and eating the meal 

14.6 Situation-specific reward Arrange for reward following the behaviour in 

one situation but not in another 

Arrange reward for eating at 

mealtimes but not between meals 

14.7 Reward incompatible behav-

iour 

Arrange reward for responding in a manner that 

is incompatible with a previous response to that 

situation 

Arrange reward for ordering a soft 

drink at the bar rather than an alcoholic 

beverage 

14.8 Reward alternative behav-

iour 

Arrange reward for performance of an alternative 

to the unwanted behaviour 

Reward for consumption of low-fat 

foods but not consumption of high-fat 

foods 

14.9 Reduce reward frequency Arrange for rewards to be made contingent on in-

creasing duration or frequency of the behaviour 

Arrange reward for each day without 

smoking, then each week, then each 

month, then every 2 months and so on 

14.10 Remove punishment Arrange for removal of an unpleasant conse-

quence contingent on performance of the wanted 

behaviour 

Arrange for someone else to do house-

cleaning only if the person has adhered 

to the medication regimen for a week 

15. Self-belief 

15.1 Verbal persuasion about ca-

pability 

Tell the person that they can successfully per-

form the wanted behaviour, arguing against self-

doubts and asserting that they can and will suc-

ceed 

Tell the person that they can success-

fully increase their physical activity, 

despite their recent heart attack. 

15.2 Mental rehearsal of success-

ful performance 

Advise to practise imagining performing the be-

haviour successfully in relevant contexts 

Advise to imagine eating and enjoying 

a salad in a work canteen 
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15.3 Focus on past success Advise to think about or list previous successes 

in performing the behaviour (or parts of it) 

Advise to describe or list the occasions 

on which the person had ordered a 

non-alcoholic drink in a bar 

15.4 Self-talk Prompt positive self-talk (aloud or silently) be-

fore and during the behaviour 

Prompt the person to tell themselves 

that a walk will be energising 

16. Covert learning 

16.1 Imaginary punishment Advise to imagine performing the unwanted be-

haviour in a real-life situation followed by imag-

ining an unpleasant consequence 

Advise to imagine overeating and then 

vomiting 

16.2 Imaginary reward Advise to imagine performing the wanted behav-

iour in a real-life situation followed by imagining 

a pleasant consequence 

Advise the health professional to im-

agine giving dietary advice followed 

by the patient losing weight and no 

longer being diabetic 

16.3 Vicarious consequences Prompt observation of the consequences (includ-

ing rewards and punishments) for others when 

they perform the behaviour 

Draw attention to the positive com-

ments other staff get when they disin-

fect their hands regularly  
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