
Are psychological theories used to predict 
physical activity and guide physical 

activity behaviour change interventions 
any good?

Martin S. Hagger
John Curtin Distinguished Professor, Curtin University, 

Perth, Australia
Finland Distinguished Professor (FiDiPro), University of 

Jyväskylä, Finland
Kennedy Y. H. Wong Distinguished Visiting Professor, Hong 

Kong Baptist University, Hong Kong SAR 



Overview
 Why is theory important for physical activity 

interventions?
 Successes

– Evidence base of predictors
– Mechanisms and processes
– Behaviour change methods
– Effective interventions

 Does theory make interventions better?
 Limitations

– Redundancy, weak effects
– Intention-behaviour gap

 Solutions and practical applications



Benefits of physical activity are well 
established….

Slide courtesy of Ryan Rhodes



Why is theory important?



 Explanatory systems
– Personal and social factors (‘what’)
– Mechanisms responsible (‘how’)
– Targets for intervention

 Pose questions/hypotheses
 Permits confirmation, rejection
 Facilitates understanding, modification, 

replication and practice

Why is theory important?
Answering the ‘what’ and ‘how’ questions



Applying psychological theory 
to physical activity promotion

 Applied social psychology
 Motivational and social cognitive 

related to PA behaviour – evidence 
base

 Assume the factors are changeable
 Strategies or methods for change
 Content for interventions
 Evaluate and translate



Basic Process Model for 
Health Behavioural 
Interventions

Behaviour 
change 
method

Psychological 
factor(s)

Physical 
Activity

Outcome



What is a behavioural
intervention?
 Interventions in the domain of public health
 Prevent chronic disease in long term
 Promote health outcomes & QoL
 Interventions

– Campaigns in existing networks
 School
 Workplace
 Social clubs
 Clinical

– Media and social media
– One-on-one, practitionerclient

 Content: instruction, information, 
demonstration, prompts, exercises



Successful applications of 
theory
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Research
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Promoting Physical Activity Behaviour
Utilizing ‘existing networks’

Source: Chatzisarantis & Hagger (2005). J Sport Exerc Psychol.

Behaviour
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Attitude

IntentionSubjective
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Promoting Physical Activity Behaviour
Utilizing ‘existing networks’

Source: Chatzisarantis & Hagger (2009). Psychology and Health.

See also Hagger & Chatzisarantis (2016). Review of Educational Research.
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Behaviour Change Method
 What is a behaviour change method?
 ‘Active ingredients’ of behaviour change 

interventions 
 They ‘do the work’ in changing behaviour
 They are irreducible and unique
 Could be seen as the ‘tools’ in a behaviour 

change ‘toolbox’
 Can be used independently or in conjunction 

with others



Behaviour Change ‘Taxonomy’

Sources: Michie et al. (2013). Annals of Behavioral Medicine.
Kok et al. (2016). Health Psychology Review.



Behaviour Change ‘Taxonomy’
 Structured organisation of unique methods 

that make up behavioural interventions
 “The need for a common vocabulary in terms 

of which content components of behaviour 
change interventions can be defined and 
described”

(Abraham & Michie, 2008, p. 380)

 Analogy: “Mapping the genome” of behaviour 
change interventions



‘Mapping the Genome’ of 
Behavioural Interventions

Intervention 
content
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Does using theory make an 
intervention better?

It depends who you ask!



Theory and Behavioural 
Interventions

 Good practice to use theory (Glanz & Rimer, 1995; Glanz & 
Bishop, 2010)

 Some interventions refer to theory… (Michie & 
Abraham, 2004; Noar et al., 2009)

 …but many do not! (Albarracín et al., 2005; Davies et al., 2010)

 Some evidence that theory-based intervention are 
more effective… (Fisher & Fisher, 2000; Taylor et al., 2010; 
Webb et al., 2010)

 …But others have indicated no difference in 
effectiveness or even less effectiveness! (Albarracín et 
al., 2005; Gardner et al., 2011; Stephenson et al., 2000)



Theory of Planned Behaviour 
Interventions

Intervention

Intentions

Health
Behaviour

Source: Sheeran et al. (2016) Health Psychology, 35, 1178-1188

Attitude: d = .38
Norms: d = .36
Self-efficacy: d = .47

Attitude: d = .48
Norms: d = .49
Self-efficacy: d = .51



Theory of Planned Behaviour 
Interventions

Intervention

Intentions

Behaviour

Attitudes

Norms

Perceived
Control

δ = .24

δ = .14

δ = .26

δ = .34

δ = .50

Physical activity: δ = .54
Nutrition: δ = .20

Source: Steinmetz et al. (2016). How effective are behavior change interventions
based on the Theory of Planned Behavior? Zeitschrift Fur Psychologie.



Methods Used to Change Behaviour in 
Theory-Based Interventions

Behaviour change method Frequency
Information 47
Increasing skills 43
Persuasion 38
Planning 33
Social encouragement 20
Goal setting 19
Motivation 18

Self-monitoring 12

Source: Steinmetz et al. (2016). How effective are behavior change interventions
based on the Theory of Planned Behavior? Zeitschrift Fur Psychologie.



Prestwich et al. (2014). Does theory influence the effectiveness of 
health behavior interventions? Meta-analysis. Health Psychology

Theory and Behavioural 
Interventions



Theory and Behavioural 
Interventions

 Meta-analysis of health behaviour interventions (Prestwich et 
al., 2014)

 Theoretical basis reported: 56%
 Reported clear links between theoretical constructs and 

content: 10%
 Interventions based on two prominent theories:

– Social cognitive theory (Bandura, 1986)
– Transtheoretical model (Prochaska & Diclemente, 1982)

 Were no more effective than those that were not based on 
theory

 No overall association between theory use and intervention 
effectiveness



Methods Used to Change Behaviour in 
Theory-Based Interventions

Intervention Health
Behaviour

N = 37 BCMs, no effect, PA & health eating (McDermott et al., 2016, Br. J. Health Psychol.)

N = 5 BCMs, no effect, CHD patients (Goodwin et al., 2016, PLoS ONE) 

N = 7 BCMs (meta-review), +ive effect for use skills, negotiation skills, and cognitive 
behavioural skills, HIV-prevention (Protogerou & Johnson, 2014, AIDS & Behav.)

?

N = 7.64 unique BCMs, +effect for no. of unique BCMs, PA for musculoskeletal pain 
(Bishop et al., 2015, Psychol. Health)

N = Interventions using more BCMs had stronger effects, internet-based interventions 
(Webb, 2012, JMIR)



Accumlating Evidence for 
Behaviour Change Interventions

Source: Peters, de Bruin & Crutzen. (2015). Health Psychology Review.



Theory and Behavioural 
Interventions

 Meta-analyses of research BCMs are 
problematic

 Most interventions use multiple BCMs
 Poor reporting present challenges in coding
 Coding typically reflects ‘presence’ vs. ‘absence’
 Interactions and confounds
 Number of ‘parameters for effectiveness’ not 

accounted for
 Need for more accurate reporting and coding
 Need for more experimental evidence using 

factorial designs



Limitations



Examples of Theories
Self-efficacy/social cognitive theory (Bandura, 1963)
Health belief model (Becker, 1974)
Protection motivation theory (Rogers, 1975)
Theory of interpersonal behaviour (1977)
Theory of reasoned action (Fishbein & Ajzen, 1980)
Self-determination theory (Deci, 1980)
Transtheoretical model (Prochaska & DiClemente, 1982)
Personality systems interaction theory (Kuhl, 1984)
Theory of planned behaviour (Ajzen, 1985)
Self-regulation theory (Bagozzi, 1990)
Health action process approach (Schwarzer, 1992)
The I-change model (De Vries et al., 1998)
Reasoned action approach (Fishbein & Azjen, 2009)



Considerable 
Redundancy

Sources: Block (1995) Psychol. Bull.
Hagger (2014). Front. Psychol.
Skinner (1996). J. Pers. Soc. Psychol.



Pervasive Effect of Past 
Behaviour

BehaviourPast
Behaviour

c.f. Oullette & Wood (1998)
Verplanken & Orbell (2003)
Gardner (2015)
Hagger, Rebar, Mullan, Lipp & Chatzisarantis (2015)

x

Usually a strong effect
Social

cognition

Social
cognition



Effects of Past Behaviour
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Past Behaviour, Habit, and 
Explaining Behaviour Change

• What does the past-future behaviour effect 
represent?
• Unmeasured variables
• Habit as a ‘construct’
• Implicit effects that occur beyond an 

individual’s awareness



Habit and Past Behaviour
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 Motivation may be a necessary but not 
sufficient condition for behaviour

 Many people state an intention, motive or 
desire to participate in a health behaviour….

….but fail miserably to do so!
 Intention-behaviour ‘gap’

Intention-Behaviour Relations
Motivation is not enough

Health
BehaviourIntention

.36

Imperfect!



Inclined Abstainers
Unsuccessful intenders



Inclined Abstainers
Unsuccessful intenders

Successful Unsuccessful

Intender
Successful 
Intenders

(42%)

Unsuccessful 
Intenders

(36%)

Non-intender
Successful 

Non-intenders
(2%)

Unsuccessful 
Non-intenders

(21%)

Physical Activity Behaviour

Intention

Source: Rhodes & de Bruin (2013) Br. J. Health Psychol.



Solutions



Theory Integration
Kasprzyk, D., Montaño, D. E., & 
Fishbein, M. (1998). J. Appl. Soc. 
Psychol.

de Vries, H., Mesters, I., van de 
Steeg, H., & Honing, C. (2005). 
Patient Educ. Counsel.



Attitude Self-
representations

Control
perceptions

Norms

Disposition
to act

Core Health Cognitions

Affect
Emotions/affect
Anticipated affect

Evaluation
Outcome 
expectancies
Benefits/barriers
Response efficacy
Susceptiblity/
severity
Health values

Self-evaluative 
expectations
Moral norm
Self-identity
Ideal-actual self-
discrepancies

Injunctive
Perceived 
approval/subjective 
norm
Ought-to-be self-
discrepancies

Descriptive
Group attitudes
Others’ beliefs

Self-efficacy
Perceived control
Attributions
Locus of control

Source: McMillan & Conner (2007). Health cognition assessment. In A. B. S. 
Ayers et al. (Eds.), Cambridge Handbook of Psychology, Health and Medicine. 
Cambridge, UK: Cambridge University Press.



Source: Hagger & Chatzisarantis (2014). Exercise and Sport Sciences Reviews.
Protogerou & Hagger (2017). Australian Journal of Psychology.
Protogerou, Johnson, & Hagger. (2017). In submission.



The Integrated Behaviour Change 
(IBC) Model

Source: Hagger & Chatzisarantis, N. L. D. (2014). An Integrated Behaviour-Change 
Model for Physical Activity. Exercise and Sports Sciences Reviews.
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The Integrated Behaviour Change 
(IBC) Model

Source: Hagger & Chatzisarantis, N. L. D. (2014). An Integrated Behaviour-Change 
Model for Physical Activity. Exercise and Sports Sciences Reviews.
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The Integrated Behaviour Change 
(IBC) Model

Source: Hagger & Chatzisarantis, N. L. D. (2014). An Integrated Behaviour-Change 
Model for Physical Activity. Exercise and Sports Sciences Reviews.

0.12

-0.38

Action 
Planning

Implicit 
Motivation

Implicit 
AttitudesAttitudes

Perceived 
Behavioural 

Control

Intrinsic 
Motivation

Subjective 
Norms Intention Health 

Behaviour

Volitional
Motivational



Filling the ‘Intention-Behaviour gap’
Planning and intention-behaviour relations

Sources: Heckhausen & Gollwitzer (1987)
Schwarzer (2008)



 Dual-phase models of action: motivational vs. 
volitional

 Gollwitzer et al. (1999) Implementation intentions: 
“Strong effects of simple plans” 

 Also known as “if-then” plans (Gollwitzer, 2015)
 Linking context/cue/prompt with the intended action
 e.g. “If condition X arises I will do behaviour Y”
 This does not change intentions, but strengthens the 

intention-behaviour relationship 

Filling the ‘Intention-Behaviour gap’
Planning and intention-behaviour relations



You are more likely to exercise for at least 30 
minutes per day if you say when (‘if…’) and where 
(‘then…’) you will exercise and stick to your plan. 
In the boxes below write down when and where 
you plan to exercise in the next week:

What Does an Implementation 
Intention ‘Look’ Like?

Typically use a ‘pen and paper’ delivery:

….the clock strikes 12:30pm for 
lunch…

….I will pick up my gym bag and go to 
the fitness centre

If…

then…



Implementation Intentions
Strong effects of simple plans

Sources: Gollwitzer & Sheeran (2006). Advances in Experimental Social Psychology.
Hagger, Luszczynska et al. (2016). Psychology & Health.



Meta-Analyses of Plans on Behaviour
Implementation intentions and dual-phase models

Health
Behaviour

Implementation
Intention
k = 329
N = 151,126

d = .35

Source: Hagger et al. (in preparation) – health behaviours

Source: Bélanger-Gravel et al. (2013) – physical activity 

Physical
Activity

Implementation
Intention d = .24

k = 19
N = 2,749



The Integrated Behaviour Change 
(IBC) Model

Source: Hagger & Chatzisarantis, N. L. D. (2014). An Integrated Behaviour-Change 
Model for Physical Activity. Exercise and Sports Sciences Reviews.
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Implicit Attitudes Toward 
Physical Activity

• Relatively recent addition to research in physical 
activity (e.g., Greenwald et al. 2002)

• Individuals hold physical activity attitudes that are:
• Not accessible consciously (Fazio, 1990)

• Stored as ‘knowledge structures’ – schema 
(Henderson, Hagger, & Orbell, 2007)

• Made active or salient by context or ‘cues’ (e.g., Eves 
et al., 2007)

• Impact action beyond awareness (e.g., Bargh, 1990)

• ‘Instigation’ or ‘initiation’ to exercise rather than 
‘enactment’ or ‘execution’ (e.g., Gardner et al., 2016)



 Medium-sized effects 
of both forms of 
attitudes

 Correlation between 
two components of 
attitudes low

Explicit and Implicit Attitudes 
Predict Physical Activity

Source: Calitri, R., Lowe, R., Eves, F. F., & Bennett, P. (2009). Associations between visual 
attention, implicit and explicit attitude and behaviour for physical activity. Psychology and 
Health, 24, 1105–1123.



The Integrated Behaviour Change 
(IBC) Model

Source: Hagger & Chatzisarantis, N. L. D. (2014). An Integrated Behaviour-Change 
Model for Physical Activity. Exercise and Sports Sciences Reviews.
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Testing the Integrated Model



Integrated model: Sugar 
consumption

Source: Hagger et al. (2017). Appetite.

-.19

-0.38

Action 
Planning
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Attitudes 

Toward Sugar

Attitudes
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Control
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Motivation

Subjective 
Norms Intention Sugar 
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.58.31

.26
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-.24

.31

.64

.18

.29



Integrated model: Sun safety

Source: Hamilton, Kirkpatrick, Rebar, & Hagger (2017). Health Psychology.

.12

-0.38

Action 
Planning

Habit

Attitudes

Perceived 
Behavioural 

Control
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Motivation

Subjective 
Norms Intention Sun Safety 

Behaviour
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.14

.17.29

.21

.21.11

.30

.31

.15

.13



Advances in Science of Theory-Based 
Interventions: Intervention mapping 
(Kok et al., 2016)

 Formative research has identified theoretical 
factors to target

 Need to explicitly link behaviour change 
methods with factors

 ‘Intervention mapping’
 Process of making explicit links between 

factors and BCMs
 Consistent with the basic model of health 

behaviour interventions



Basic Process Model for 
Health Behavioural 
Interventions

Behaviour 
change 
method

Psychological 
mediator Behaviour



Example of Mapping Intervention Components
Theory Construct(s) Intervention component
Reasoned Action 
Approach (RAA)/
Theory of 
Planned 
Behaviour (TPB)

Attitudes • Provide information on behaviour 
targeting SALIENT beliefs

• Emphasise negative 
consequences

• Emphasise susceptibility

Social Cognitive 
Theory

Perceived 
control/
Self-efficacy

• Set graded goals
• Model/demonstrate
• Rehearsal through imagery
• Prompt practice
• Prompt barrier identification

Self-
determination 
theory 

Autonomous 
motivation

• Provide choice
• Prompt self (intrinsic) rewards
• Provide contingent rewards

Model of action 
phases

Planning • Prompt specific (e.g., if-then) 
plans



What are the implications of 
these findings for behaviour 
change?



The Integrated Behaviour Change 
(IBC) Model

Source: Hagger & Chatzisarantis, N. L. D. (2014). An Integrated Behaviour-Change 
Model for Physical Activity. Exercise and Sports Sciences Reviews.
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Norms Intention Health
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Intervention targets!



Changing Personal Beliefs 
(Attitudes)

 Provide general information on behaviour-
health link

 Describe consequences of behaviour

A pamphlet identifying possible benefits of 
exercise and how it can promote health 
(e.g., fitness, weight loss, social benefits)





Changing Risk Perceptions

 Emphasise personal susceptibility to 
negative consequences of behaviour

 Prompt assessment of personal risk

A poster illustrating possible susceptibility or 
risk for acting (or not acting)



Information Provision



Basic Process Model for 
Health Behavioural 
Interventions

Information 
provision Attitudes Physical 

activity



Promoting Self-Efficacy

 Model/demonstrate the behaviour
 Prompt behavioural practice
 Prompt barrier identification and planning in 

relation to anticipated barriers
 Prompt self-monitoring of behaviour
 Provide feedback on performance
Instruct and practice on skills on how to 
monitor behaviour (e.g., devices, diaries)



Promoting Self-Efficacy



Basic Process Model for 
Health Behavioural 
Interventions

Experience of 
success

Self-efficacy 
(control)

Physical 
activity



The Integrated Behaviour Change 
(IBC) Model

Source: Hagger & Chatzisarantis, N. L. D. (2014). An Integrated Behaviour-Change 
Model for Physical Activity. Exercise and Sports Sciences Reviews.
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Intervention targets!



Koka, A., & Hagger, M. S. (2016). A brief intervention to increase physical activity 
behavior among adolescents using mental simulations and action planning. 
Psychology, Health & Medicine. doi: 10.1080/13548506.2016.1211298



The Integrated Behaviour Change 
(IBC) Model

Source: Hagger & Chatzisarantis, N. L. D. (2014). An Integrated Behaviour-Change 
Model for Physical Activity. Exercise and Sports Sciences Reviews.
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Intervention target!



Promoting Environmental 
Change
 Teach to use environmental 

prompts/cues
 Teach to avoid environmental 

prompts/cues

Training people to structure their 
environment to minimize lapses
(could be used in conjunction with cue identification 
and planning)



Restructuring the Environment



Physical Activity in Tailored Intervention 
in Hospital Staff (PATHS) Study

• Promoting physical activity and reduced stress in 
hospital staff

• Online tailored intervention in an RCT:
• Control (information only)
• Motivation (motivational BCT)
• Self-regulation (motivation and self-monitoring)
• Habit (motivation, self-monitoring, habit)

• Preliminary findings after first follow up indicate 
good effects for habit and self-regulation
Source: Kwasnicka, Vandelanotte, Rebar, Gardner, Short, Duncan, 
& Hagger (in preparation)



Summary
• Theory is important to inform knowledge on 

predictors, mechanisms and processes of behaviour 
change

• Are our theories ‘any good’?
• Our theories are ‘good’ – evidence base, 

mechanisms, driving behaviour change methods
• Our theories are ‘not so good’ – Problems of 

evidence for behaviour change theories and 
interventions

• Better evidence through integration, accurate 
reporting, intervention mapping, factorial designs
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