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Supplementary Table 1. Definition of COM-B model.
	COM-B model component
	Definition

	Physical capability
	Physical skill, strength or stamina.


	Psychological capability
	Knowledge or psychological skills, strength or stamina to engage in the necessary mental processes.


	Physical opportunity
	Opportunity afforded by the environment involving time, resources, locations, cues, physical ‘affordance’.


	Social opportunity
	Opportunity afforded by interpersonal influences, social cues and cultural norms that influence the way that we think about things, e.g., the words and concepts that make up our language.


	Reflective motivation
	Reflective processes involving plans (self-conscious intentions) and evaluations (beliefs about what is good and bad).


	Automatic motivation
	Automatic processes involving emotional reactions, desires (wants and needs), impulses, inhibitions, drive states and reflex responses.



COM-B: Capability Opportunity Motivation-Behaviour model. Excerpt from Michie S, Atkins L, West R. The Behaviour Change Wheel: A Guide to Designing Interventions. Great Britain: Silverback Publishing; 2014.
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Supplementary Table 2. Definition of TDF domains.
	TDF Domain
	Definition
	Theoretical constructs represented within each domain


	Knowledge

	An awareness of the existence of something.

	Knowledge (including knowledge of condition/ scientific rationale); procedural knowledge; knowledge of task environment. 

	Skills

	An ability or proficiency acquired through practice.
	Skills; skills development; competence; ability; interpersonal skills; practice; skill assessment.

	Memory, attention and decision processes

	The ability to retain information, focus selectively on aspects of the environment and choose between two or more alternatives. 
	Memory; attention; attention control; decision making; cognitive overload/ tiredness. 

	Behavioural regulation

	Anything aimed at managing or changing objectively observed or measured actions.
	Self-monitoring; breaking habit; action planning.

	Social/professional role and identity

	A coherent set of behaviours and displayed personal qualities of an individual in a social or work setting.
	Professional identity; professional role; social identity; identity; professional boundaries; professional confidence; group identity; leadership; organisational commitment. 

	Beliefs about capabilities

	Acceptance of the truth, reality, or validity about an ability, talent, or facility that a person can put to constructive use. 
	Self-confidence; perceived competence; self-efficacy; perceived behavioural control; beliefs; self-esteem; empowerment; professional confidence. 

	Optimism

	The confidence that things will happen for the best or that desired goals will be attained. 
	Optimism; pessimism; unrealistic optimism; identity. 

	Beliefs about consequences

	Acceptance of the truth, reality, or validity about outcomes of a behaviour in a given situation.
	Beliefs; outcome expectancies; characteristics of outcome expectancies; anticipated regret; consequents. 

	Intentions

	A conscious decision to perform a behaviour or a resolve to act in a certain way.
	Stability of intentions; stages of change model; transtheoretical model and stages of change. 

	Goals

	Mental representations of outcomes or end states that an individual wants to achieve.
	Goals (distal/ proximal); goal priority; goal/ target setting; goals (autonomous/ controlled); action planning; implementation intention.

	Reinforcement

	Increasing the probability of a response by arranging a dependent relationship, or contingency, between the response and a given stimulus. 
	Rewards (proximal/ distal, valued/ not valued, probable/ improbable); incentives; punishment; consequents; reinforcement; contingencies; sanctions. 

	Emotion

	A complex reaction pattern, involving experiential, behavioural, and physiological elements, by which the individual attempts to deal with a personally significant matter or event. 
	Fear; anxiety; affect; stress; depression; positive/ negative affect; burn-out.

	Environmental context and resources

	Any circumstance of a person’s situation or environment that discourages or encourages the development of skills and abilities, independence, social competence and adaptive behaviour. 
	Environmental stressors; resources/ material resources; organizational culture/ climate; salient events/ critical incidents; person x environment interactions; barriers and facilitators.

	Social influences

	Those interpersonal processes that can cause
individuals to change their thoughts, feelings, or behaviours.

	Social pressure; social norms; group conformity; social comparisons; group norms; social support; power; intergroup conflict; alienation; group identity; modelling.


TDF: Theoretical Domains Framework. Excerpt from Michie S, Atkins L, West R. The Behaviour Change Wheel: A Guide to Designing Interventions. Great Britain: Silverback Publishing; 2014.
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Supplementary Table 3. Description of the affordability, practicability, effectiveness/cost-effectiveness, acceptability, side-effects/safety, equity (APEASE) criteria.
	Criterion
	Description

	Affordability
	Interventions often have an implicit or explicit budget. It does not matter how effective, or even cost-effective it may be if it cannot be afforded. An intervention is affordable if within an acceptable budget it can be delivered to, or
accessed by, all those for whom it would be relevant or of benefit.


	Practicability
	An intervention is practicable to the extent that it can be delivered as designed through the means intended to the target population. For example, an intervention may be effective when delivered by highly selected and trained staff and extensive resources but in routine clinical practice this may not be achievable. 


	Effectiveness and cost-effectiveness
	Effectiveness refers to the effect size of the intervention in relation to the desired objectives in a real-world context. It is distinct from efficacy which refers to the effect size of the intervention when delivered under optimal conditions in comparative evaluations. Cost-effectiveness refers to the ratio of effect (in a way that has to be defined and taking account of differences in timescale between intervention delivery and intervention effect) to cost. If two interventions are equally effective, then clearly the most cost-effective should be chosen. If one is more effective but less cost-effective than another, other issues such as affordability, come to the forefront of the decision-making process. 


	Acceptability
	Acceptability refers to the extent to which an intervention is judged to be appropriate by relevant stakeholders (public, professional and political). Acceptability may differ for different stakeholders. For example, the public may favour an intervention that restricts marketing of alcohol or tobacco but politicians considering legislation on this may take a different view. Interventions that appear to limit agency on the part of the target group are often only considered acceptable for more serious problems. 


	Side-effects/ safety
	An intervention may be effective and practicable but have unwanted side-effects or unintended consequences. These need to be considered when deciding whether to proceed.


	Equity
	An important consideration is the extent to which an intervention may reduce or increase the disparities in standard of living, wellbeing or health between different sectors of society. 



Excerpt from Michie S, Atkins L, West R. The Behaviour Change Wheel: A Guide to Designing Interventions. Great Britain: Silverback Publishing; 2014.
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[bookmark: _bookmark0]Supplementary Table 4. BCT Taxonomy (v1): 93 hierarchically-clustered techniques and definitions.
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BCT Taxonomy (v1): 93 hierarchically-clustered techniques definition.

Note for Users

The definitions of Behavior Change Techniques (BCTs):

i) contain verbs (e.g., provide, advise, arrange, prompt) that refer to the action(s)
taken by the person/s delivering the technique. BCTs can be delivered by an ‘interventionist’ or self- delivered
ii) contain the term “behavior” referring to a single action or sequence of actions that includes the performance of wanted behavior(s) and/or inhibition (non-performance) of unwanted behavior(s)
iii) note alternative or additional coding where relevant
iv) note the technical terms associated with particular theoretical frameworks where relevant (e.g.
‘including implementation intentions)

	No.
	Label
	Definition
	Examples

	1. Goals and planning

	1.1
	[bookmark: _bookmark2]Goal setting (behavior)
	Set or agree on a goal defined in terms of the behavior to be achieved
Note: only code goal-setting if there is sufficient evidence that goal set as part of intervention; if goal unspecified or a behavioral outcome, code 1.3, Goal setting (outcome); if the goal defines a specific context, frequency, duration or intensity for the behavior, also code 1.4, Action planning
	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
	[bookmark: _bookmark3]Problem solving
	Analyse, or prompt the person to analyse, factors influencing the behavior and generate or select strategies that include overcoming barriers and/or increasing facilitators (includes ‘Relapse Prevention’ and ‘Coping Planning’)
Note: barrier identification without solutions is not sufficient. If the BCT does not include analysing the behavioral problem, consider 12.3, Avoidance/changing exposure to cues for the behavior, 12.1, Restructuring the physical environment, 12.2, Restructuring the social environment, or 11.2, Reduce negative emotions
	Identify specific triggers (e.g., being in a pub, feeling anxious) that generate the urge/want/need to drink and develop strategies for avoiding environmental triggers or for managing negative 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 motivation, and discuss ways in which they could help overcome them e.g., going to the gym with a buddy

	Back to index page




	1.3
	[bookmark: _bookmark4]Goal setting (outcome)
	Set or agree on a goal defined in terms of a positive outcome of wanted behavior Note: only code guidelines if set as a goal in an intervention context; if goal is a behavior, code 1.1, Goal setting (behavior); if goal unspecified code 1.3, Goal setting (outcome)
	Set a weight loss goal (e.g., 0.5 kilogram over one week) as an outcome of changed eating patterns

	1.4
	[bookmark: _bookmark5]Action planning
	Prompt detailed planning of performance of the behavior (must include at least one of context, frequency, duration and intensity). Context may be environmental (physical or social) or internal (physical, emotional or cognitive) (includes ‘Implementation Intentions’)
Note: evidence of action planning does not necessarily imply goal setting, only code latter if sufficient evidence
	Encourage a plan to carry condoms when going out socially at weekends

Prompt planning the performance of a particular physical activity (e.g., running) at a particular time (e.g., before work) on certain days of the week

	1.5
	[bookmark: _bookmark6]Review behavior goal(s)
	Review behavior goal(s) jointly with the person and consider modifying goal(s) or behavior 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
Note: if goal specified in terms of behavior, code 1.5, Review behavior goal(s), if goal unspecified, code 1.7, Review outcome goal(s); if discrepancy created consider also 1.6, Discrepancy between current behavior and goal
	Examine how well a person’s performance corresponds to agreed goals e.g., whether they consumed less than one unit of alcohol per day, and consider modifying future behavioral goals accordingly e.g., by increasing or decreasing alcohol target or changing type of alcohol consumed

	1.6
	[bookmark: _bookmark7]Discrepancy between current behavior and goal
	Draw attention to discrepancies between a person’s current behavior (in terms of the form, frequency, duration, or intensity of that behavior) and the person’s previously set outcome goals, behavioral goals or action plans (goes beyond self- monitoring of behavior)
Note: if discomfort is created only code 13.3, Incompatible beliefs and not 1.6, Discrepancy between current behavior and goal; if goals are modified, also code 1.5, Review behavior goal(s) and/or 1.7, Review outcome goal(s); if feedback is provided, also code 2.2, Feedback on behavior
	Point out that the recorded exercise fell short of the goal set
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	1.7
	[bookmark: _bookmark8]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
Note: if goal specified in terms of behavior, code 1.5, Review behavior goal(s), if goal unspecified, code 1.7, Review outcome goal(s); if discrepancy created consider also 1.6, Discrepancy between current behavior and goal
	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
	[bookmark: _bookmark9]Behavioral contract
	Create a written specification of the behavior to be performed, agreed on by the person, and witnessed by another Note: also, code 1.1, Goal setting (behavior)
	Sign a contract with the person
e.g., specifying that they will not drink alcohol for one week

	1.9
	[bookmark: _bookmark10]Commitment
	Ask the person to affirm or reaffirm statements indicating commitment to change the behavior
Note: if defined in terms of the behavior to be achieved also code 1.1, Goal setting (behavior)
	Ask the person to use an “I will” statement to affirm or reaffirm a strong commitment (i.e., using
the words “strongly”, “committed” or “high priority”) to start, continue or restart the attempt to take medication as prescribed

	2. Feedback and monitoring

	2.1
	Monitoring of behavior by others without feedback
	Observe or record behavior with the
person’s knowledge as part of a behavior change strategy
Note: if monitoring is part of a data collection procedure rather than a strategy aimed at changing behavior, do not code; if feedback given, code only 2.2, Feedback on behavior, and not 2.1, Monitoring of behavior by others without feedback; if monitoring outcome(s) code 2.5, Monitoring outcome(s) of behavior by others without feedback; if self- monitoring behavior, code 2.3, Self- monitoring of behavior
	Watch hand washing behaviors among health care staff and make notes on context, frequency and technique used
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	2.2
	[bookmark: _bookmark11]Feedback on behavior
	Monitor and provide informative or evaluative feedback on performance of the behavior (e.g., form, frequency, duration, intensity)
Note: if Biofeedback, code only 2.6, Biofeedback and not 2.2, Feedback on behavior; if feedback is on outcome(s) of behavior, code 2.7, Feedback on outcome(s) of behavior; if there is no clear evidence that feedback was given, code 2.1, Monitoring of behavior by others without feedback; if feedback on behavior is evaluative e.g., praise, also code 10.4, Social reward
	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 consumption questionnaire).

	2.3
	[bookmark: _bookmark12]Self-monitoring of behavior
	Establish a method for the person to monitor and record their behavior(s) as part of a behavior change strategy Note: if monitoring is part of a data collection procedure rather than a
strategy aimed at changing behavior, do not code; if monitoring of outcome of behavior, code 2.4, Self-monitoring of outcome(s) of behavior; if monitoring is by someone else (without feedback), code 2.1, Monitoring of behavior by others without feedback
	Ask the person to record daily, in a diary, 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
	[bookmark: _bookmark13]Self-monitoring of outcome(s) of behavior
	Establish a method for the person to monitor and record the outcome(s) of their behavior as part of a behavior change strategy
Note: if monitoring is part of a data collection procedure rather than a strategy aimed at changing behavior, do not code; if monitoring behavior, code 2.3, Self-monitoring of behavior; if monitoring is by someone else (without feedback), code 2.5, Monitoring outcome(s) of behavior by others without feedback
	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 behaviors
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	2.5
	[bookmark: _bookmark14]Monitoring outcome(s) of behavior by others without feedback
	Observe or record outcomes of behavior with the person’s knowledge as part of a behavior change strategy
Note: if monitoring is part of a data collection procedure rather than a strategy aimed at changing behavior, do not code; if feedback given, code only 2.7, Feedback on outcome(s) of behavior; if monitoring behavior code 2.1, Monitoring of behavior by others without feedback; if self-monitoring outcome(s), code 2.4, Self- monitoring of outcome(s) of behavior
	Record blood pressure, blood glucose, weight loss, or physical fitness

	2.6
	[bookmark: _bookmark15]Biofeedback
	Provide feedback about the body (e.g., physiological or biochemical state) using an external monitoring device as part of a behavior change strategy
Note: if Biofeedback, code only 2.6, Biofeedback and not 2.2, Feedback on behavior or 2.7, Feedback on outcome(s) of behavior
	Inform the person of their blood pressure reading to improve adoption of health behaviors

	2.7
	[bookmark: _bookmark16]Feedback on outcome(s) of behavior
	Monitor and provide feedback on the outcome of performance of the behavior Note: if Biofeedback, code only 2.6, Biofeedback and not 2.7, Feedback on outcome(s) of behavior; if feedback is on behavior code 2.2, Feedback on behavior; if there is no clear evidence that feedback was given code 2.5, Monitoring outcome(s) of behavior by others without feedback; if feedback on behavior is evaluative e.g. praise, also code 10.4, Social reward
	Inform the person of how much weight they have lost following the implementation of a new exercise regime

	3. Social support

	3.1
	[bookmark: _bookmark17]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 performance of the behavior. It includes
encouragement and counselling, but only when it is directed at the behavior
Note: attending a group class and/or mention of ‘follow-up’ does not necessarily apply this BCT, support must be explicitly mentioned; if practical, code 3.2, Social support (practical); if emotional, code 3.3, Social support (emotional) (includes ‘Motivational interviewing’ and
‘Cognitive Behavioral Therapy’)
	Advise the person to call a
‘buddy’ when they experience an
urge to smoke

Arrange for a housemate to encourage continuation with the behavior change programme

Give information about a self- help group that offers support for the behavior
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	3.2
	[bookmark: _bookmark18]Social support (practical)
	Advise on, arrange, or provide practical help (e.g., from friends, relatives, colleagues, ‘buddies’ or staff) for performance of the behavior
Note: if emotional, code 3.3, Social support (emotional); if general or unspecified, code 3.1, Social support (unspecified) If only restructuring the physical environment or adding objects to the environment, code 12.1, Restructuring the physical environment or 12.5, Adding objects to the environment; attending a group or class and/or mention of ‘follow- up’ does not necessarily apply this BCT, support must be explicitly mentioned.
	Ask the partner of the patient to put their tablet on the breakfast tray so that the patient remembers to take it

	3.3
	[bookmark: _bookmark19]Social support (emotional)
	Advise on, arrange, or provide emotional social support (e.g., from friends, relatives, colleagues, ‘buddies’ or staff) for performance of the behavior
Note: if practical, code 3.2, Social support (practical); if unspecified, code 3.1, Social support (unspecified)
	Ask the patient to take a partner or friend with them to their colonoscopy appointment

	4. Shaping knowledge

	4.1
	[bookmark: _bookmark20]Instruction on how to perform a behavior
	Advise or agree on how to perform the behavior (includes ‘Skills training’) Note: when the person attends classes such as exercise or cookery, code 4.1, Instruction on how to perform the behavior, 8.1, Behavioral
practice/rehearsal and 6.1, Demonstration of the behavior
	Advise the person how to put a condom on a model of a penis correctly

	4.2
	[bookmark: _bookmark21]Information about antecedents
	Provide information about antecedents (e.g., social and environmental situations and events, emotions, cognitions) that reliably predict performance of the behavior
	Advise to keep a record of snacking and of situations or events occurring prior to snacking

	4.3
	[bookmark: _bookmark22]Re-attribution
	Elicit perceived causes of behavior and suggest alternative explanations (e.g., external or internal and stable or unstable)
	If the person attributes their over-eating to the frequent presence of delicious food, suggest that the ‘real’ cause may be the person’s inattention to bodily signals of hunger and satiety
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	4.4
	[bookmark: _bookmark23]Behavioral experiments
	Advise on how to identify and test hypotheses about the behavior, its causes and consequences, by collecting and interpreting data
	Ask a family physician to give evidence-based advice rather than prescribe antibiotics and to note whether the patients are grateful or annoyed

	5. Natural consequences

	5.1
	[bookmark: _bookmark24]Information about health consequences
	Provide information (e.g., written, verbal, visual) about health consequences of performing the behavior
Note: consequences can be for any target, not just the recipient(s) of the intervention; emphasising importance of consequences is not sufficient; if information about emotional consequences, code 5.6, Information about emotional consequences; if about social, environmental or unspecified consequences code 5.3, Information about social and environmental consequences
	Explain that not finishing a course of antibiotics can increase susceptibility to future infection

Present the likelihood of contracting a sexually transmitted infection following unprotected sexual behavior

	5.2
	[bookmark: _bookmark25]Salience of consequences
	Use methods specifically designed to emphasise the consequences of performing the behavior with the aim of making them more memorable (goes beyond informing about consequences) Note: if information about consequences, also code 5.1, Information about health consequences, 5.6, Information about emotional consequences or 5.3, Information about social and environmental consequences
	Produce cigarette packets showing pictures of health consequences e.g., diseased lungs, to highlight the dangers of continuing to smoke

	5.3
	[bookmark: _bookmark26]Information about social and environmental consequences
	Provide information (e.g., written, verbal, visual) about social and environmental consequences of performing the behavior Note: consequences can be for any target, not just the recipient(s) of the intervention; if information about health or consequences, code 5.1, Information about health consequences; if about emotional consequences, code 5.6, Information about emotional consequences; if unspecified, code 5.3, Information about social and environmental consequences
	Tell family physician about financial remuneration for conducting health screening

Inform a smoker that the majority of people disapprove of smoking in public places

	5.4
	[bookmark: _bookmark27]Monitoring of emotional consequences
	Prompt assessment of feelings after attempts at performing the behavior
	Agree that the person will record
how they feel after taking their daily walk
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	5.5
	[bookmark: _bookmark28]Anticipated regret
	Induce or raise awareness of expectations of future regret about performance of the unwanted behavior
Note: not including 5.6, Information about emotional consequences; if suggests adoption of a perspective or new perspective in order to change cognitions also code 13.2, Framing/reframing
	Ask the person to assess the degree of regret they will feel if they do not quit smoking

	5.6
	[bookmark: _bookmark29]Information about emotional consequences
	Provide information (e.g., written, verbal, visual) about emotional consequences of performing the behavior
Note: consequences can be related to emotional health disorders (e.g., depression, anxiety) and/or states of mind (e.g., low mood, stress); not including 5.5, Anticipated regret; consequences can be for any target, not just the recipient(s) of the intervention; if information about health consequences code 5.1, Information about health consequences; if about social, environmental or unspecified code 5.3, Information about social and environmental consequences
	Explain that quitting smoking increases happiness and life satisfaction

	6. Comparison of behavior

	6.1
	[bookmark: _bookmark30]Demonstration of the behavior
	Provide an observable sample of the performance of the behavior, directly in person or indirectly e.g., via film, pictures, for the person to aspire to or imitate (includes ‘Modelling’). Note: if advised to practice, also code, 8.1, Behavioral practice and rehearsal; If provided with instructions on how to perform, also code 4.1, Instruction on how to perform the behavior
	Demonstrate to nurses how to raise the issue of excessive drinking with patients via a role- play exercise

	6.2
	[bookmark: _bookmark31]Social comparison
	Draw attention to others’ performance to allow comparison with the person’s own performance Note: being in a group setting does not necessarily mean that social comparison is actually taking place
	Show the doctor the proportion of patients who were prescribed antibiotics for a common cold by other doctors and compare with their own data

	6.3
	[bookmark: _bookmark32]Information about
others’ approval
	Provide information about what other people think about the behavior. The information clarifies whether others will like, approve or disapprove 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

	
Back to index page



	7. Associations

	7.1
	[bookmark: _bookmark33]Prompts/cues
	Introduce or define environmental or social stimulus with the purpose of prompting or cueing the behavior. The prompt or cue would normally occur at the time or place of performance Note: when a stimulus is linked to a
specific action in an if-then plan including one or more of frequency, duration or intensity also code 1.4, Action planning.
	Put a sticker on the bathroom mirror to remind people to brush their teeth

	7.2
	[bookmark: _bookmark34]Cue signaling reward
	Identify an environmental stimulus that reliably predicts that reward will follow the behavior (includes ‘Discriminative cue’)
	Advise that a fee will be paid to dentists 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 environmental stimulus)

	7.3
	[bookmark: _bookmark35]Reduce prompts/cues
	Withdraw gradually prompts to perform the behavior (includes ‘Fading’)
	Reduce gradually the number of reminders used to take medication

	7.4
	[bookmark: _bookmark36]Remove access to the reward
	Advise or arrange for the person to be separated from situations in which unwanted behavior can be rewarded in order to reduce the behavior (includes ‘Time out’)
	Arrange for cupboard containing high calorie snacks to be locked for a specified period to reduce the consumption of sugary foods in between meals

	7.5
	[bookmark: _bookmark37]Remove aversive stimulus
	Advise or arrange for the removal of an aversive stimulus to facilitate behavior change (includes ‘Escape learning’)
	Arrange for a gym-buddy to stop nagging the person to do more exercise in order to increase the desired exercise behavior

	7.6
	[bookmark: _bookmark38]Satiation
	Advise or arrange repeated exposure to a stimulus that reduces or extinguishes a drive for the unwanted behavior
	Arrange for the person to eat large quantities of chocolate, in order to reduce the person’s appetite for sweet foods

	7.7
	[bookmark: _bookmark39]Exposure
	Provide systematic confrontation with a feared stimulus to reduce the response to a later encounter
	Agree a schedule by which the person who is frightened of surgery will visit the hospital where they are scheduled to have surgery
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	7.8
	[bookmark: _bookmark40]Associative learning
	Present a neutral stimulus jointly with a stimulus that already elicits the behavior repeatedly until the neutral stimulus elicits that behavior (includes ‘Classical/Pavlovian Conditioning’) Note: when a BCT involves reward or punishment, code one or more of: 10.2, Material reward (behavior); 10.3, Non-
specific reward; 10.4, Social reward, 10.9, Self-reward; 10.10, Reward (outcome)
	Present repeatedly fatty foods with a disliked sauce to discourage the consumption of fatty foods

	8. Repetition and substitution

	8.1
	[bookmark: _bookmark41]Behavioral practice/ rehearsal
	Prompt practice or rehearsal of the performance of the behavior 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
Note: if aiming to associate performance with the context, also code 8.3, Habit formation
	Prompt asthma patients to practice measuring their peak flow in the nurse’s consulting room

	8.2
	[bookmark: _bookmark42]Behavior substitution
	Prompt substitution of the unwanted behavior with a wanted or neutral behavior
Note: if this occurs regularly, also code
8.4, Habit reversal
	Suggest that the person goes for a walk rather than watches television

	8.3
	[bookmark: _bookmark43]Habit formation
	Prompt rehearsal and repetition of the behavior in the same context repeatedly so that the context elicits the behavior Note: also, code 8.1, Behavioral practice/rehearsal
	Prompt patients to take their statin tablet before brushing their teeth every evening

	8.4
	[bookmark: _bookmark44]Habit reversal
	Prompt rehearsal and repetition of an alternative behavior to replace an unwanted habitual behavior
Note: also, code 8.2, Behavior substitution
	Ask the person to walk upstairs at work where they previously always took the lift

	8.5
	[bookmark: _bookmark45]Overcorrection
	Ask to repeat the wanted behavior in an exaggerated way following an unwanted behavior
	Ask to eat only fruit and vegetables the day after a poor diet

	8.6
	[bookmark: _bookmark46]Generalisation of a target behavior
	Advise to perform the wanted behavior, which is already performed in a particular situation, in another situation
	Advise to repeat toning exercises learned in the gym when at home
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	8.7
	[bookmark: _bookmark47]Graded tasks
	Set easy-to-perform tasks, making them increasingly difficult, but achievable, until behavior is performed
	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
	[bookmark: _bookmark48]Credible source
	Present verbal or visual communication from a credible source in favour of or against the behavior
Note: code this BCT if source generally agreed on as credible e.g., health professionals, celebrities or words used to indicate expertise or leader in field and if the communication has the aim of persuading; if information about health consequences, also code 5.1, Information about health consequences, if about emotional consequences, also code 5.6, Information about emotional consequences; if about social, environmental or unspecified consequences also code 5.3, Information about social and environmental consequences
	Present a speech given by a high status professional to emphasise the importance of not exposing patients to unnecessary radiation by ordering x-rays for back pain

	9.2
	[bookmark: _bookmark49]Pros and cons
	Advise the person to identify and compare reasons for wanting (pros) and not wanting to (cons) change the behavior (includes ‘Decisional balance’)
Note: if providing information about health consequences, also code 5.1, Information about health consequences; if providing information about emotional consequences, also code 5.6, Information about emotional consequences; if providing information about social, environmental or unspecified consequences also code 5.3, Information about social and environmental consequences
	Advise the person to list and compare the advantages and disadvantages of prescribing antibiotics for upper respiratory tract infections

	9.3
	[bookmark: _bookmark50]Comparative imagining of future outcomes
	Prompt or advise the imagining and comparing of future outcomes of changed versus unchanged behavior
	Prompt the person to imagine and compare likely or possible outcomes following attending versus not attending a screening appointment
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	10. Reward and threat

	10.1
	[bookmark: _bookmark51]Material incentive (behavior)
	Inform that money, vouchers or other valued objects will be delivered if and only if there has been effort and/or progress in performing the behavior (includes ‘Positive reinforcement’)
Note: if incentive is social, code 10.5, Social incentive if unspecified code 10.6, Non-specific incentive, and not 10.1, Material incentive (behavior); if incentive is for outcome, code 10.8, Incentive (outcome). If reward is delivered also code one of: 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social
reward, 10.9, Self-reward; 10.10, Reward (outcome)
	Inform that a financial payment will be made each month in pregnancy that the woman has not smoked

	10.2
	[bookmark: _bookmark52]Material reward (behavior)
	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 behavior (includes ‘Positive reinforcement’)
Note: If reward is social, code 10.4, Social reward, if unspecified code 10.3, non-specific reward, and not 10.1, Material reward (behavior); if reward is for outcome, code 10.10, Reward (outcome). If informed of reward in advance of rewarded behavior, also code one of: 10.1, Material incentive (behavior); 10.5, Social incentive; 10.6, Non-specific
incentive; 10.7, Self-incentive; 10.8, Incentive (outcome)
	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
	[bookmark: _bookmark53]Non-specific reward
	Arrange delivery of a reward if and only if there has been effort and/or progress in performing the behavior (includes ‘Positive reinforcement’)
Note: if reward is material, code 10.2, Material reward (behavior), if social, code 10.4, Social reward, and not 10.3, non-specific reward; if reward is for outcome code 10.10, Reward (outcome). If informed of reward in advance of rewarded behavior, also code one of: 10.1, Material incentive (behavior); 10.5, Social incentive; 10.6, Non-specific
incentive; 10.7, Self-incentive; 10.8, Incentive (outcome)
	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
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	10.4
	[bookmark: _bookmark54]Social reward
	Arrange verbal or non-verbal reward if and only if there has been effort and/or progress in performing the behavior (includes ‘Positive reinforcement’) Note: if reward is material, code 10.2,
Material reward (behavior), if unspecified code 10.3, Non-specific reward, and not 10.4, Social reward; if reward is for outcome code 10.10, Reward (outcome). If informed of reward in advance of rewarded behavior, also code one of: 10.1, Material incentive (behavior); 10.5, Social incentive; 10.6, Non-specific
incentive; 10.7, Self-incentive; 10.8, Incentive (outcome)
	Congratulate the person for each day they eat a reduced fat diet

	10.5
	[bookmark: _bookmark55]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 behavior (includes ‘Positive reinforcement’)
Note: if incentive is material, code 10.1, Material incentive (behavior), if unspecified code 10.6, Non-specific incentive, and not 10.5, Social incentive; if incentive is for outcome code 10.8, Incentive (outcome). If reward is delivered also code one of: 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self-reward;
10.10, Reward (outcome)
	Inform that they will be congratulated for each day they eat a reduced fat diet

	10.6
	[bookmark: _bookmark56]Non-specific incentive
	Inform that a reward will be delivered if and only if there has been effort and/or progress in performing the behavior
(includes ‘Positive reinforcement’) Note: if incentive is material, code 10.1, Material incentive (behavior), if social, code 10.5, Social incentive and not 10.6,
Non-specific incentive; if incentive is for outcome code 10.8, Incentive (outcome). If reward is delivered also code one of: 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self-reward; 10.10, Reward (outcome)
	Identify an activity that the person values and inform them that this will happen if and only if they attend for health screening
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	10.7
	[bookmark: _bookmark57]Self-incentive
	Plan to reward self in future if and only if there has been effort and/or progress in performing the behavior
Note: if self-reward is material, also code 10.1, Material incentive (behavior), if social, also code 10.5, Social incentive, if unspecified, also code 10.6, Non-specific incentive; if incentive is for outcome code 10.8, Incentive (outcome). If reward is delivered also code one of: 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self- reward; 10.10, Reward (outcome)
	Encourage to provide self with material (e.g., new clothes) or other valued objects if and only if they have adhered to a healthy diet

	10.8
	[bookmark: _bookmark58]Incentive (outcome)
	Inform that a reward will be delivered if and only if there has been effort and/or progress in achieving the behavioral outcome (includes ‘Positive reinforcement’)
Note: this includes social, material, self- and non-specific incentives for outcome; if incentive is for the behavior code 10.5, Social incentive, 10.1, Material incentive (behavior), 10.6, Non-specific incentive or 10.7, Self-incentive and not 10.8, Incentive (outcome). If reward is delivered also code one of: 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self-reward;
10.10, Reward (outcome)
	Inform the person that they will receive money if and only if a certain amount of weight is lost

	10.9
	[bookmark: _bookmark59]Self-reward
	Prompt self-praise or self-reward if and only if there has been effort and/or progress in performing the behavior Note: if self-reward is material, also code 10.2, Material reward (behavior), if social, also code 10.4, Social reward, if unspecified, also code 10.3, Non-specific reward; if reward is for outcome code 10.10, Reward (outcome). If informed of
reward in advance of rewarded behavior, also code one of: 10.1, Material incentive (behavior); 10.5, Social incentive; 10.6, Non-specific incentive; 10.7, Self- incentive; 10.8, Incentive (outcome)
	Encourage to reward self with material (e.g., new clothes) or other valued objects if and only if they have adhered to a healthy diet
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	10.10
	[bookmark: _bookmark60]Reward (outcome)
	Arrange for the delivery of a reward if and only if there has been effort and/or progress in achieving the behavioral outcome (includes ‘Positive reinforcement’)
Note: this includes social, material, self- and non-specific rewards for outcome; if reward is for the behavior code 10.4, Social reward, 10.2, Material reward (behavior), 10.3, Non-specific reward or 10.9, Self-reward and not 10.10, Reward (outcome). If informed of reward in advance of rewarded behavior, also code one of: 10.1, Material incentive (behavior); 10.5, Social incentive; 10.6, Non-specific incentive; 10.7, Self- incentive; 10.8, Incentive (outcome)
	Arrange for the person to receive money if and only if a certain amount of weight is lost

	10.11
	[bookmark: _bookmark61]Future punishment
	Inform that future punishment or removal of reward will be a consequence of performance of an unwanted behavior (may include fear arousal) (includes ‘Threat’)
	Inform that continuing to consume 30 units of alcohol per day is likely to result in loss of employment if the person continues

	11. Regulation

	11.1
	[bookmark: _bookmark62]Pharmacological support
	Provide, or encourage the use of or adherence to, drugs to facilitate behavior change
Note: if pharmacological support to reduce negative emotions (i.e., anxiety) then also code 11.2, Reduce negative emotions
	Suggest the patient asks the family physician for nicotine replacement therapy to facilitate smoking cessation

	11.2
	[bookmark: _bookmark63]Reduce negative emotions b
	Advise on ways of reducing negative emotions to facilitate performance of the behavior (includes ‘Stress Management’) Note: if includes analysing the behavioral problem, also code 1.2, Problem solving
	Advise on the use of stress management skills, e.g., to reduce anxiety about joining Alcoholics Anonymous

	11.3
	[bookmark: _bookmark64]Conserving mental resources
	Advise on ways of minimising demands on mental resources to facilitate behavior change
	Advise to carry food calorie content information to reduce the burden on memory in making
food choices

	11.4
	[bookmark: _bookmark65]Paradoxical instructions
	Advise to engage in some form of the unwanted behavior with the aim of reducing motivation to engage in that behavior
	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
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	12. Antecedents

	12.1
	[bookmark: _bookmark66]Restructuring the physical environment
	Change, or advise to change the physical environment in order to facilitate performance of the wanted behavior or create barriers to the unwanted behavior (other than prompts/cues, rewards and punishments)
Note: this may also involve 12.3, Avoidance/reducing exposure to cues for the behavior; if restructuring of the social environment code 12.2, Restructuring the social environment;
if only adding objects to the environment, code 12.5, Adding objects to the environment
	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
	[bookmark: _bookmark67]Restructuring the social environment
	Change, or advise to change the social environment in order to facilitate performance of the wanted behavior or create barriers to the unwanted behavior (other than prompts/cues, rewards and punishments)
Note: this may also involve 12.3, Avoidance/reducing exposure to cues for the behavior; if also restructuring of the physical environment also code 12.1, Restructuring the physical environment
	Advise to minimise time spent with friends who drink heavily to reduce alcohol consumption

	12.3
	[bookmark: _bookmark68]Avoidance/reducing exposure to cues for the behavior
	Advise on how to avoid exposure to specific social and contextual/physical cues for the behavior, including changing daily or weekly routines
Note: this may also involve 12.1, Restructuring the physical environment and/or 12.2, Restructuring the social environment; if the BCT includes analysing the behavioral problem, only code 1.2, Problem solving
	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
	[bookmark: _bookmark69]Distraction
	Advise or arrange to use an alternative focus for attention to avoid triggers for unwanted behavior
	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
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	12.5
	[bookmark: _bookmark70]Adding objects to the environment
	Add objects to the environment in order to facilitate performance of the behavior Note: Provision of information (e.g., written, verbal, visual) in a booklet or leaflet is insufficient. If this is accompanied by social support, also code 3.2, Social support (practical); if the environment is changed beyond the addition of objects, also code 12.1, Restructuring the physical environment
	Provide free condoms to facilitate safe sex

Provide attractive toothbrush to improve tooth brushing technique

	12.6
	[bookmark: _bookmark71]Body changes
	Alter body structure, functioning or support directly to facilitate behavior change
	Prompt strength training, relaxation training or provide assistive aids (e.g., a hearing aid)

	13. Identity

	13.1
	[bookmark: _bookmark72]Identification of self as role model
	Inform that one's own behavior may be an example 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 behavior (e.g., its purpose) in order to change cognitions or emotions about performing the behavior (includes ‘Cognitive structuring’); If information about consequences, then code 5.1, Information about health consequences, 5.6, Information about emotional consequences or 5.3, Information about social and environmental consequences instead of 13.2, Framing/reframing
	Suggest that the person might think of the tasks as reducing sedentary behavior (rather than increasing activity)

	13.3
	[bookmark: _bookmark73]Incompatible beliefs
	Draw attention to discrepancies between current or past behavior and self-image, in order to create discomfort (includes ‘Cognitive dissonance’)
	Draw attention to a doctor’s liberal use of blood transfusion and their self-identification as a proponent of evidence-based medical practice

	13.4
	[bookmark: _bookmark74]Valued self-identity
	Advise the person to write or complete rating scales about a cherished value or personal strength as a means of affirming the person’s identity as part of a behavior change strategy (includes ‘Self- affirmation’)
	Advise the person to write about their personal strengths before they receive a message advocating the behavior change

	13.5
	[bookmark: _bookmark75]Identity associated with changed behavior
	Advise the person to construct a new self- identity as someone who ‘used to engage with the unwanted behavior’
	Ask the person to articulate their
new identity as an ‘ex-smoker’
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	14. Scheduled consequences

	14.1
	[bookmark: _bookmark76]Behavior cost
	Arrange for withdrawal of something valued if and only if an unwanted behavior is performed (includes ‘Response cost’).
Note if withdrawal of contingent reward code, 14.3, Remove reward
	Subtract money from a prepaid refundable deposit when a cigarette is smoked

	14.2
	[bookmark: _bookmark77]Punishment
	Arrange for aversive consequence contingent on the performance of the unwanted behavior
	Arrange for the person to wear unattractive clothes following consumption of fatty foods

	14.3
	[bookmark: _bookmark78]Remove reward
	Arrange for discontinuation of contingent reward following performance of the unwanted behavior (includes ‘Extinction’)
	Arrange for the other people in the household to ignore the person every time they eat chocolate (rather than attending to them by criticising or persuading)

	14.4
	[bookmark: _bookmark79]Reward approximation
	Arrange for reward following any approximation to the target behavior, gradually rewarding only performance closer to the wanted behavior (includes ‘Shaping’)
Note: also, code one of 59-63
	Arrange reward for any reduction in daily calories, gradually requiring the daily calorie count to become closer to the planned calorie intake

	14.5
	[bookmark: _bookmark80]Rewarding completion
	Build up behavior by arranging reward following final component of the behavior; gradually add the components of the behavior that occur earlier in the behavioral sequence (includes ‘Backward chaining’)
Note: also, code one of 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self- reward; 10.10, Reward (outcome)
	Reward eating a supplied low calorie meal; then make reward contingent on cooking and eating the meal; then make reward contingent on purchasing, cooking and eating the meal

	14.6
	[bookmark: _bookmark81]Situation-specific reward
	Arrange for reward following the behavior in one situation but not in another (includes ‘Discrimination training’)
Note: also, code one of 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self- reward; 10.10, Reward (outcome)
	Arrange reward for eating at mealtimes but not between meals

	14.7
	[bookmark: _bookmark82]Reward incompatible behavior
	Arrange reward for responding in a manner that is incompatible with a previous response to that situation (includes ‘Counter-conditioning’) Note: also, code one of 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self-
reward; 10.10, Reward (outcome)
	Arrange reward for ordering a soft drink at the bar rather than an alcoholic beverage
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	14.8
	[bookmark: _bookmark83]Reward alternative behavior
	Arrange reward for performance of an alternative to the unwanted behavior (includes ‘Differential reinforcement’) Note: also, code one of 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self- reward; 10.10, Reward (outcome); consider also coding 1.2, Problem solving
	Reward for consumption of low-fat foods but not consumption of high fat foods

	14.9
	[bookmark: _bookmark84]Reduce reward frequency
	Arrange for rewards to be made contingent on increasing duration or frequency of the behavior (includes ‘Thinning’)
Note: also, code one of 10.2, Material reward (behavior); 10.3, Non-specific reward; 10.4, Social reward, 10.9, Self- reward; 10.10, Reward (outcome)
	Arrange reward for each day without smoking, then each week, then each month, then every 2 months and so on

	14.10
	[bookmark: _bookmark85]Remove punishment
	Arrange for removal of an unpleasant consequence contingent on performance of the wanted behavior (includes ‘Negative reinforcement’)
	Arrange for someone else to do housecleaning only if the person has adhered to the medication regimen for a week

	15. Self-belief

	15.1
	[bookmark: _bookmark86]Verbal persuasion about capability
	Tell the person that they can successfully perform the wanted behavior, arguing against self-doubts and asserting that they can and will succeed
	Tell the person that they can successfully increase their physical activity, despite their recent heart attack.

	15.2
	[bookmark: _bookmark87]Mental rehearsal of successful performance
	Advise to practise imagining performing the behavior successfully in relevant contexts
	Advise to imagine eating and enjoying a salad in a work canteen

	15.3
	[bookmark: _bookmark88]Focus on past success
	Advise to think about or list previous successes in performing the behavior (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
	[bookmark: _bookmark89]Self-talk
	Prompt positive self-talk (aloud or silently) before and during the behavior
	Prompt the person to tell themselves that a walk will be energizing

	16. Covert learning

	16.1
	[bookmark: _bookmark90]Imaginary punishment
	Advise to imagine performing the unwanted behavior in a real-life situation followed by imagining an unpleasant consequence (includes ‘Covert
sensitisation’)
	Advise to imagine overeating and then vomiting
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	16.2
	[bookmark: _bookmark91]Imaginary reward
	Advise to imagine performing the wanted behavior in a real-life situation followed by imagining a pleasant consequence (includes ‘Covert conditioning’)
	Advise the health professional to imagine giving dietary advice followed by the patient losing weight and no longer being diabetic

	16.3
	[bookmark: _bookmark92]Vicarious consequences
	Prompt observation of the consequences (including rewards and punishments) for others when they perform the behavior Note: if observation of health consequences, also code 5.1, Information about health consequences; if of emotional consequences, also code 5.6, Information about emotional consequences, if of social, environmental or unspecified consequences, also code 5.3, Information about social and environmental consequences
	Draw attention to the positive comments other staff get when they disinfect their hands regularly
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a Notes are provided underneath most BCTs to help distinguish them from similar techniques.
b An additional technique ‘Increase positive emotions’ will be included in BCT Taxonomy v2.
Reference from Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, Eccles MP, Cane J, Wood CE. The behavior change technique taxonomy (v1) of 93 hierarchically clustered techniques: building an international consensus for the reporting of behavior change interventions. Ann Behav Med. 2013;46:81-95.

















Supplementary Table 5. Overview of the number of subthemes mapped to each COM-B component and TDF domain. 
	COM- B
	TDF
	Micro-level 
(out of 28 subthemes)
	
	Meso-level
(out of 12 subthemes)
	
	Macro-level
(out of 6 subthemes)

	Physical Capability
	Physical Skills
	 
	
	
	
	

	Psychological Capability
	Knowledge
	9
	
	1
	
	

	
	Cognitive and Interpersonal skills
	8
	
	
	
	

	
	Memory, attention and decision processes
	4
	
	
	
	

	
	Behavioural regulation
	1
	
	
	
	

	Physical Opportunity
	Environmental context and resources
	1
	
	6
	
	3

	Social Opportunity
	Social influences
	1
	
	8
	
	6

	Reflective Motivation
	Professional/ social role and identity
	3
	
	
	
	

	
	Beliefs about capability
	
	
	1
	
	

	
	Optimism
	
	
	
	
	

	
	Beliefs about consequences
	5
	
	1
	
	

	
	Intentions
	3
	
	
	
	

	
	Goals
	
	
	
	
	

	Automatic Motivation
	Reinforcement
	1
	
	1
	
	

	
	Emotion
	1
	
	
	
	


Note: A subtheme may be mapped to more than one COM-B component and TDF domain. COM-B: Capability Opportunity Motivation-Behaviour; TDF: Theoretical Domains Framework.
Most of the micro-level (clinical interface) subthemes mapped to ‘psychological capability’, most of the meso-level (health service provision) subthemes and all of the macro-level (health-system) subthemes mapped to ‘physical and social opportunity’ on the COM-B model generally. More specifically, the TDF domain ‘knowledge’ was populated by 9/28 subthemes, and the domain ‘cognitive and interpersonal skills’ was populated by 8/28 subthemes at the micro-level. The domain ‘environmental context and resources’ was populated by 6/12 subthemes at the meso-level, and 3/6 subthemes at the macro-level. The domain ‘social influences’ was populated by 8/12 subthemes at the meso-level, and 6/6 subthemes at the macro-level.


While all our data (concepts in the 46 subthemes) mapped to/fit in the COM-B model and TDF ‘a priori’ framework, the fit was not a perfect theoretical fit between the components of the COM-B model and domains on the TDF. Examples of discrepancy include (see Table 3 in manuscript for detail):
(1) Subtheme 1.1.4, 1.2.2 and 1.3.4 more accurately mapped on ‘reflective motivation’ on the COM-B and ‘memory, attention and decision processes’ on the TDF.
(2) Subtheme 1.2.2 mapped on ‘reflective and automatic motivation’ on the COM-B and ‘behavioural regulation’ on the TDF.
(3) Subtheme 2.3.1 mapped on ‘physical opportunity’ on the COM-B, and ‘environmental context and resources’ and ‘reinforcement’ on the TDF.
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Supplementary Table 6. Synthesized framework linking the dominant COM-B components and TDF domains to intervention functions and BCTs. 
	
	COM-B
	TDF
	Intervention functions
	BCTs identified 
	Intervened by
· Healthcare professional
· Educator
· Guideline developer
· Workplace manager
· Policymaker


	Micro-Level
	Psychological capability
	Knowledge
	
· Education

· Training

	
· 4.1 Instruction on how to perform a behaviour

· 8.1 Behavioural practice/ rehearsal

	

	
	
	Cognitive and interpersonal skills
	
	
	

	Meso- and Macro-Levels
	Physical Opportunity
	Environmental context and resources
	
· Environmental restructuring

· Modelling


· Enablement

	
· 3.1 Social support (unspecified)

· 3.2 Social support (practical)

· 7.1 Prompts/cues

· 12.1 Restructuring the physical environment

	









	
	Social Opportunity


	Social influences







	
	
	


BCTs, Behaviour Change Techniques; COM-B, Capability Opportunity Motivation-Behaviour; TDF, Theoretical Domains Framework.
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Supplementary Table 7. A worked example demonstrating how the derived framework of Behaviour Change Techniques could be operationalised. 
	
	COM-B
	TDF
	Intervention functions
	BCTs identified 
	Intervened by
· Healthcare professional
· Educator
· Guideline developer
· Workplace manager
· Policymaker


	Micro-Level
	Psychological capability
	Knowledge


	Education


Training

	4.1 Instruction on how to perform a behaviour



8.1 Behavioural practice/ rehearsal
	Educator 
Consider using the list of MBCTs (73) (supplementary material) as a tool to teach communication behaviours required within the therapeutic alliance to enact the BPS approach. 

Healthcare professionals
Training in the form of practice and reflective feedback enhances overall communication styles and patient-centred communication behaviours(59).

	
	
	Cognitive and interpersonal skills
	
	
	

	Meso- and Macro-Levels
	Physical Opportunity
	Environmental context and resources
	Environmental restructuring

Enablement

	3.1 Social support (unspecified)




3.2 Social support (practical)







7.1 Prompts/cues







12.1 Restructuring the physical environment

	Policymaker
Endorsement and explicit support by healthcare systems, compensable bodies, professional associations and regulatory boards for the use of biopsychosocial, patient-centred co-designed models of care.

Guideline developer
Clinical practice guidelines may be seen as a quick synthesis of evidence and a form of ‘practical social support’ for healthcare professionals. Guideline developers may consider to incorporate patients’ perspectives, and considerations of factors influencing applicability of recommendations to support person-centred care and to increase uptake of a biopsychosocial approach(74). 

Workplace manager
Introduce an environmental stimulus such as a waiting room. The waiting area can be a place to routinely screen for psychosocial factors with the use of questionnaires (e.g. the Örebro Musculoskeletal Pain Questionnaire (ÖMPQ) (75) and the Depression, Anxiety and Stress Scale (DASS-21) (76)). 

Educator and policymaker
Educators to re-design pain curricula and develop new courses to incorporate behavioural counselling (77) and/or health coaching as necessary to enact the biopsychosocial approach to person-centred pain care. Educators to embed models of care including monitoring and evaluation (policy frameworks) into educational training frameworks. 


	
	Social Opportunity


	Social influences







	
	
	


BCTs: Behaviour Change Techniques; BPS: Biopsychosocial; COM-B: Capability Opportunity Motivation-Behaviour; DASS-21: Depression, Anxiety and Stress Scale; ÖMPQ: Örebro Musculoskeletal Pain Questionnaire; MBCTs: Motivation and Behaviour Change Techniques; TDF: Theoretical Domains Framework.
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Supplementary Table 8. Classification of Motivation and Behaviour Change Techniques.8

	Label
	Definition
	Function Description

	Autonomy-Support Techniques

	MBCT1. Elicit perspectives on
condition or behaviour.
	Encourage exploration and sharing of perspectives on current behaviour (e.g., causes, perpetuating factors etc).

	Allows exploration of behaviour in more depth (self-knowledge), which can inform the program and personal choices.


	MBCT2. Prompt identification of
sources of pressure for behaviour change.
	Prompt identification of possible sources of external (or partially internalized) pressures and expectations and explore how they may relate to client’s desired goals and outcomes.

	Explores locus of causality and potential sources of external/introjected regulation and its consequences.

	MBCT 3. Use non-controlling,
informational language.

	Use informational, non-judgmental language that conveys freedom of choice, collaboration, and possibility when communicating (avoiding constraining, pressuring, or guilt-inducing language). For example, use “might” or “could” instead of “should” and “must”.

	Avoids being a source of pressure or creating internal pressure, countering external locus of causality for actions.

	MBCT 4. Explore life aspirations and values.
	Prompt identification and listing of important life aspirations, values, and/or long-term interests and explore how changes in behaviour (or maintaining the status quo) could be linked to them.

	Explores integrity and internal coherence between aspirations, values, and goals/behaviours, which can sustain autonomous regulation.

	MBCT 5. Provide a meaningful rationale.

	Prompt client to identify rationale for behaviour change and its maintenance that is tailored, explanatory, and personally meaningful or valuable.

	Highlights and reinforces motives/reasons that could form the basis of autonomous motivation.

	MBCT 6. Provide choice.

	Provide opportunities to make choices from a collaboratively devised menu of behavioural options and autonomous goals. It includes the decision not to change, delay change, select focus/intensity of change, personally endorsed intrinsic goals and standards for success, including the timing or pace for certain outcomes.

	Promotes personal input and ownership over behaviour change and responsibility through choice.

	MBCT 7. Encourage the person to
experiment and self-initiate the behaviour.

	Prompt the person to experiment and self-initiate (new) target behaviour that could be fun and enjoyable, is experienced as positive challenge, opportunity for learning or personal expression, and/or are associated with skill development, all of which provide experiential / immediate positive reinforcement”.

	Supports autonomous action via intrinsic motivation.

	Relatedness-Support Techniques

	MBCT 8. Acknowledge and respect perspectives and feelings.

	Provide statements of empathy and
acknowledgment of the person’s perspective, conflicts/ambivalence, distress and negative affect (fear, confusion, etc.) and expression of positive feelings when communicating with client (concerning the target behaviour, treatment, or other related matters).

	Indicates attention and respect for the
person’s attitudes, thoughts perceptions, and feelings, which creates an accepting and warm social environment.

	MBCT 9. Encourage asking of questions.

	Prompt the client to pose questions regarding their goals/behavioural progress.
	Creates an open and collaborative relation that promotes trust.

	MBCT 10. Show unconditional regard.

	Express positive support regardless of success or failure.
	Demonstrates unconditional respect, care and support and promotes warm social environment.


	MBCT 11. Demonstrate/show interest in the person.

	Provide statements of interest and curiosity about the person’s thoughts and perceptions, personal history and background, social context, life events, etc. when communicating.

	Displays involvement; indicates to the person that their experiences and input are valued.

	MBCT 12. Use empathic listening.

	Demonstrate attentiveness to the client’s responses (e.g., stay silent to allow the person to complete sentences), and provide reflective and summary statements when appropriate (directed at affect or content) when communicating. Prompt permission to provide new information, guidance or advice.

	Creates open, collaborative relation; promotes trust; displays respect for the person.

	MBCT 13. Providing opportunities
for ongoing support.
	Offer the person an appropriate venue and means to contact you in the event of difficulties or questions during the behaviour change process.

	Shows care and personal involvement.

	MBCT 14. Prompt identification and seek available social support.

	Prompt identification of sources of support for behaviour change (if relevant), acknowledge challenges in recruiting adequate support (autonomous vs controlled), and promote effective ways of seeking positive support.

	Includes strategies that will help in feeling confident to overcome potential challenges and meet behavioural goal (e.g., information about available programs, active involvement of others such as family members).


	Competence-Support Techniques

	MBCT 15. Address obstacles for change.
	Prompt identification of likely barriers to behaviour change, based on previous attempts, and explore how to overcome them (e.g., what may have worked in the past).

	Increases confidence and reinforces existing skills.

	MBCT 16. Clarify expectations.
	Prompt statements of client’s own expectations in terms of behaviour change (e.g., identify a clear goal or learning objective), both its experiential elements (process) as well as outcomes.

	Provides structure and minimizes future failure (and perceived incompetence).

	MBCT 17. Assist in setting optimal challenge.
	Assist in identification of goals that are realistic, meaningful challenging, and achievable.
	Provides structure and minimizes future failure (and perceived incompetence).


	MBCT 18. Offer constructive,
clear, and relevant feedback.
	Provide relevant, tailored, non-evaluative feedback on goal/behavioural progress. This can include specific, process-focused feedback.
	Provides encouragement and information to guide future behaviour.

	MBCT 19. Help develop a clear and concrete plan of action.
	Develop and provide summary of action plan to work toward a behavioural goal.
	Provides structure, increases confidence, and minimizes future failure (and perceived incompetence).


	MBCT 20. Promote self-monitoring.
	Prompt monitoring of progress, skill level, or performance such as suggesting options for monitoring tools/means and metrics for success, including steps in the direction of behaviour change.

	Provides structuring information that
reinforces success and self-awareness.

	MBCT 21. Explore ways of dealing with pressure.
	Provide information to manage and limit effects of pressuring contingencies that would undermine competence, such as extrinsic rewards, criticism, negative feedback.

	Increases confidence to deal with sources of controlling pressure from others and themselves.


Note. Reference to “the person” in technique descriptions refers to the patient’s behaviour to be changed. MBCT: Motivation and behaviour change technique.
Reference from Teixeira PJ, Marques MM, Silva MN, Brunet J, Duda JL, Haerens L, La Guardia J, Lindwall M, Lonsdale C, Markland D, Michie S, Moller AC, Ntoumanis N, Patrick H, Reeve J, Ryan RM, Sebire SJ, Standage M, Vansteenkiste M, Weinstein N, Weman-Josefsson K, Williams GC, Hagger MS. A Classification of Motivation and Behavior Change Techniques Used in Self-Determination Theory-Based Interventions in Health Contexts. Motiv Sci. 2020;6(4):438-55.













































9

image1.jpeg
’ frontiers




