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ABSTRACT 

 

This thesis, structured as a set of three articles, has the goal of examining the promotion of a 

healthy lifestyle through the lens of social marketing. Article 1 is a conceptual study, which 

discusses why social marketing should incorporate the Behaviour Change Wheel model in its 

toolkit. Article 2 is a case-based study, which describes a population-based intervention that 

was undertaken to foster the practice of physical activity and healthy eating in an entire 

Brazilian city, while Article 3 is an empirical application of the stage of change from the 

Transtheoretical model and addresses the motivation for maintaining healthy habits over time. 

Social marketing permeates all three studies, since Article 1 offers a synthesis of the main 

models used in social marketing and Articles 2 and 3 show applied examples of a health 

intervention aimed at changing behaviour, which is the main goal of social marketing.  

 
Keywords: Social marketing, behaviour change, healthy behaviour, healthy lifestyle, 

population-based intervention  

            



 

RESUMO 

 

Esta tese, estruturada em um conjunto de três artigos, tem como objetivo analisar a promoção de 

um estilo de vida saudável por meio das lentes do marketing social. O artigo 1 é um estudo teórico 

que discute por que o marketing social deve incorporar oficialmente o modelo Behavior Change 

Wheel em seu ferramental. O artigo 2 é um estudo de caso que descreve  uma intervenção de base 

populacional para promover a prática de atividade e alimentação saudável em toda uma cidade 

brasileira, enquanto o artigo 3 é uma aplicação empírica do estágio de mudança do Modelo 

Transteórico e aborda a motivação para manutenção de hábitos saudáveis ao longo do tempo. O 

marketing social permeia todos os três estudos, pois o Artigo 1 oferece uma síntese dos principais 

modelos utilizados no marketing social e os Artigos 2 e 3 mostram exemplos aplicados de uma 

interveção de saúde voltada para mudança de comportamento que o é o principal objetivo do 

marketing social.  

 

Palavras-chave: Marketing social, mudança comportamental, comportamento saudável,  estilo 

de vida saudável, intervenção populacional 
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"A small change today can lead to a profoundly 

different tomorrow. The rewards are great for 

those who have the courage to change." 

Richard Bach 

 

 

1. CHAPTER 1 – THESIS INTRODUCTION  

The adoption of a healthy lifestyle, including physical activity, a balanced diet, abstinence from 

smoking and moderate alcohol consumption are determinant factors for health and longevity 

(Paffenbarger et al., 1990; Sanchez et al., 2009). There is a consensus among health researchers, 

professionals promoting healthy lifestyles and public health policy officials that chronic disease 

morbidity and mortality worldwide today is strongly associated with behaviours, or factors 

influenced by behaviour, that can be characterized as modifiable, lifestyle-related health risk 

factors (Pronk et al., 2004).   

Sedentarism and obesity are among the greatest public health problems in the world (WHO, 

2018) and head the list of the so-called wicked problems (Kennedy et al., 2017; Shannon et al., 

2016). Wicked problems is a term used to describe social problems that are difficult to define or 

solve, problems of a complex nature; they are characterized thus for not having a clear source and 

involve stakeholders with varied and often contradictory views and perspectives (Rittel & Weber, 

1974; Kreuter & McClure, 2004). Examples of wicked problems include the change in global 

climate, natural risks, health and poverty. These problems exist within the societies that generate 

them and there is no defined solution for them. The solution usually ends when the resources end 

and tend to provoke a wave of social and environmental changes (Brown, 2010; Shannon et al., 

2016). 

International organizations and academic studies dedicated to promoting public health 

pointed to the importance of behaviour change to minimize wicked problems (Head, 2008). These 

changes may be motivated by the development of programs and interventions with the central 

assumption that people have the power to choose between healthy or unhealthy lifestyles, and that 

they are therefore, at least partially, responsible for their health (Buyx & Prainsack, 2012).  

Effective health interventions are based on new perspectives that rely on the empowerment of 

individuals, in terms of their ability to monitor their own health status and act upon their lifestyle 

(Sanchez et al., 2009). People have become increasingly aware of the importance of an healthy 

lifestyle and the need to be active participants in the acquisition and maintenance of their wellbeing 
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(Colantonio et al., 2015). Consequently, health has been regarded as an achievement, a goal that 

people are expected to work for or risk losing, which is accomplished through positive, healthy 

lifestyle practices. The idea that a person’s health related lifestyle practices are affected by 

individual choices is predominant in those individuals who are able to change, because they 

themselves are responsible and, with informed and intelligent processing, they will choose to 

change their behaviour (Hoek & Jones, 2011; Wymer, 2011). However, this notion neglects the 

significance of structural conditions when determining these choices. For instance, it has been 

established that people who live in socially disadvantageous conditions are attracted to unhealthy 

habits, yet the types of situations and social conditions that promote this behaviour are often not 

investigated (Wymer, 2011). Plenty of people still do not have complete information or do not have 

the ability to make logical choices in certain situations. This is especially true for habitual and 

addictive behaviours, such as smoking or those that contribute to sedentarism and obesity. 

Typically, the solutions for public health problems were left to health professionals. 

However, for over 50 years in marketing, social marketing advocating a healthy lifestyle has 

emerged as a recognized practice for having a beneficial impact on how to educate and convince 

individuals and communities to adopt healthy practices (Ling et al., 1992). Initially, social 

marketing practitioners focused on behaviour change through health campaigns, media and 

educational programs consistent with the psychological models that dominate these approaches. 

However, recent research has linked wicked problems to a holistic and systemic approach (Dibb, 

2014; Hoek & Jones, 2011), in which, to develop strategies and interventions, practitioners and 

researchers need to look beyond the change in individual behaviour, to include the social and 

environmental factors that create and perpetuate this type of behaviour. A wicked problem requires 

a wicked solution that is a synergy of top-down and bottom-up, solutions with a top-down design 

stem from a position of power within a governmental hierarchy – such as local, state or federal 

government – that implement a public policy to provoke changes. In contrast, solutions with a 

bottom-up design are singular and depend on the behaviour of the target audience (Bennett, 2012). 

A synergy of top-down and bottom-up, includes macro levels of inter-sectoral interventions that 

consider multiple interests, priorities, value to the interested parts of the system, institutional 

complexities, or the level of uncertainty inherent to these  problems (Head & Alford, 2015; 

McGregor, 2012). Social marketing seeks to include theoretical-methodological approaches to the 

implementation of long-term effective solutions and interventions, with changes in behaviour at 
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the societal level not only that of the individual (Dibb, 2014; Hoek & Jones, 2011). Many paths are 

open for research and actions of change in the macro level (Dibb, 2014). In the meantime, it is 

necessary to establish a base of evidence, with theoretically guided interventions that have achieved 

behaviour changes and can help the practitioners to design and implement interventions with wider 

impact (Rundle-Thiele et al., 2019). It is in light of this perspective that this thesis intends to 

advance knowledge. 

This thesis addresses two central themes, the first is healthy behaviour, defined as any effort 

made by individuals with the intention of promoting, protecting or maintaining their health, which 

includes, for example, healthy eating patterns,  engaging in physical activities, or searching for 

health services - these are essential for the prevention of diseases (WHO, 1988). Among the 

innumerable examples of healthy behaviour are: plentiful sleep; good eating habits (including, the 

right food choices, as well as moderating the frequency and quantity consumed);  being physically 

active (including sports and leisure); paying attention to dental hygiene; limiting the consumption 

of alcoholic beverages (frequency and quantity) and not smoking. The second theme is behaviour 

change, which is a process that comprises distinct tasks: formation/establishment of behaviours; 

modification of behaviours, maintenance/reinforcement of behaviour (French et al., 2012). The 

behavioural change is based on the expectation of future results and caused by the satisfaction with 

the results generated by the change (Rothman, 2000).  

This thesis is composed of three separate articles: two empirical and one theoretical, which 

are presented in specific chapters. The articles are presented in Chapters 2, 3 and 4. Article 1 is a 

theoretical paper, which approaches the models and theories of behavioural change traditionally 

used by social marketers in the context of healthy behaviour. Article 1 is innovative in as much as 

it suggests that an alternative and contemporary model, the Behaviour Change Wheel (Michie et 

al., 2011), should be incorporated as a theoretical base for social marketing, this should be done 

only after analysing it based on the Social Marketing Consistency Criteria and the Social Marketing 

Theory Development Goals. Articles 2 and 3, both empirical, were constructed a specific 

population intervention, Life of Health. Life of Health was a population-based intervention, which 

lasted 7 months, aiming to encourage the adoption of healthy behaviours, regular engagement in 

physical activity and healthy eating, it was organized in collaboration with politicians, private-

companies, health services, and educational institutions. In Article 2, Life of Health is described 

through the lens of social marketing theory. Article 1 evaluates the health benefits of taking part in 
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regular physical activity and eating healthily, and how an intervention can help initiate or intensify 

these behaviours. Article 3 analyses the influence of motivation and habits on lifestyle, and once 

again the healthy behaviours evaluated were physical activity and healthy eating. In relation to 

behavioural change; the focus of Article 3 is on  how to maintain the behaviour.  

Finally, Chapter 5 shows how the findings of the three articles are related and contribute to 

the theory of social marketing. Chapter 5 synthesizes the conclusions and the implications of the 

thesis, as well as having recommendations for future social marketing research and practice.  
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"Man lives worried about living a lot and not 

living well, when in reality it is not up to him to 

live a lot, but to live well" 

Seneca 

2. CHAPTER 2 – ARTICLE 1 

 

 

BRINGING THE BEHAVIOUR CHANGE WHEEL INTO SOCIAL MARKETING 

 

 
ABSTRACT 

Social marketing has been criticized for always applying the same dominant theories from social 

psychology (e.g., the Theory of Planned Behaviour) in its interventions. In this study, we present 

the Behaviour Change Wheel - BCW (Michie et al., 2011) as an alternative model for social 

marketing interventions, specifically taking into account the health dimension of social marketing. 

We developed an analysis of BCW configurations based on the Social Marketing Consistency 

Criteria (French, 2012) and the ten Social Marketing Theory Development Goals (Rundle-Thiele 

et al., 2019). The results reveal that the BCW has the features needed to support its incorporation 

into the social marketing toolkit.  

 

Keywords: Social marketing, Behaviour Change Wheel, health; behaviour change, behaviour 
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INTRODUCTION 

Many people are openly concerned with improving their living standards. Health is a priority for 

them “How can I live more healthily?” became a constant question in society. Research clearly 

shows that the behaviour of the individual and their lifestyle significantly affects their health (Jung 

et al., 2015; Shanahan et al., 2016). Increasingly, one understands that the main causes of death 

and sickness in the XXI century are those in which the so-called behavioural pathogens are the 

most important factor. Behavioural pathogens are aggregates of daily behaviours (e.g., physical 

inactivity, poor diet, excess ingestion of alcoholic beverages, and smoking), which can cause and 

affect the course of a disease (Phillips & Pitts, 2002). The reduction of the prevalence of these 

behaviours is a permanent challenge for public health. 

Psychologists, doctors, nurses, physical educators, and health researchers have developed 

interventions which aim to make people adopt attitudes and behaviours that lead them to promote 

health and prevent diseases in their life (Phillips & Pitts, 2002). At the same time, social marketing 

professionals widely use their knowledge to develop programs that can influence the adoption of 

healthy behaviours (Quinn et al., 2009). However, the efficiency of most interventions is also a 

pressing matter (Kadir & Rundle-Thiele, 2018). Few interventions to change health behaviours are 

sustainable, especially for the long term (Brennan et al., 2014). Dropout rates are high, and many 

interventions do not change the long-term, health-related behaviour of participants, as 

demonstrated by the low rates of effectiveness. For example, in a lifestyle change intervention, 

carried out over seven months, with 431 community-dwelling adults with developmental 

disabilities, aged 18–65 years, only 35% of participants completed the program (Bazzano et al., 

2009). In social marketing, the use of a theory on which to base actions is a critical component of 

the efficiency of the actions, this is part of one of the criteria that qualifies the potential of a 

behaviour change program (French & Blair-Stevens, 2006). 

Theory provides a study framework, based on evidence, around which effective 

interventions, campaigns and tools can be designed, it is a driving structure. There are plenty of 

theories of behaviour change which often overlap, but with different names and constructs 

(Prestwich et al., 2014).  This level of diversity and complexity, inherent to ‘theory’, has been 

quoted as a possible reason for why it is underutilized in intervention projects, and in the evaluation, 

replication and implementation of improvements (Eccles et al., 2012; Michie et al., 2011). 

Social marketing professionals apply familiar theories and models, most of them coming 
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from social psychology, such as the Theory of Planned Behaviour (Ajzen & Fishbein, 1980), due 

to the lack of a structured process on how to select and apply relevant theories, or, to the lack of 

knowledge of the contemporary theories available and applicable to a given social marketing 

problem (Brennan et al., 2014). In this study, our interest aligns with other social marketing 

researchers who call for more theoretical approaches to behavioural change, beyond the individual 

(Wymer, 2015), and consider the macro-social level where individuals are part of a complex system 

that involves behavioural performance and social change within political, social, cultural and 

environmental contexts (Gordon, 2013).  

Recent advances in behavioural science allow for the identification of intervention 

components, which can explain the variation between studies in efficacy (for instance, Michie and 

Prestwich, 2010; Michie et al., 2013). A recent model the ‘Behaviour Change Wheel’ (Michie et 

al., 2011) proposes that interventions may use several elements to change behaviour; for example, 

the interventions can persuade the target audience by inducing positive or negative emotions, 

educate on the need for change, or train them in the skills necessary to achieve the desired change. 

These elements should be selected according to the intended shift. The BCW in general, as well as 

its applications within the health field (Fulton et al., 2016; Gould et al., 2017; Murtagh et al., 2018) 

encourages intervention designers to adopt a systematic approach to behavior change intervention 

projects , developed from the synthesis of 19 existing behaviour change frameworks (Michie et al., 

2011), the model guides the choice of elements (techniques of behavior change; functions of 

interventions and political categories) needed for the development of evidence-based health 

promotion interventions (Mc Sharry et al., 2016). Particularly, the BCW vision of how the target 

behavior can be pre-specified (Michie et al., 2015) and how to select the most appropriate 

behaviour change technique, from a potentially long list of options (Michie et al., 2013), suggests 

that the BCW is a theoretical model which can be effective in the change of behavior.  

Given this focus, we address Michie’s (2018) recent call to social marketers to employ the 

BCW and reflected on the utility of the BCW as a promising theoretical approach to guide social 

marketing actions. So far, there has been no research that has proposed how this guidance should 

work and how this model can be used in social marketing. The purpose of this article is to explore 

how the use of the BCW can impact research and practice in the social marketing realm. We have 

developed an analysis of BCW configurations from the Social Marketing Consistency Criteria 

(French, 2012) and ten Social Marketing Theory Development Goals (goals) (Rundle-Thiele et al., 
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2019) in order to identify how the distinctive qualities of the BCW model are associated with social 

marketing. As far as we know, this is the first effort to evaluate the BCW in light of social marketing 

characteristics. This, in turn, is a way to amplify the current discussion regarding the need for clear 

orientation to help social marketers implement interventions effectively.  

 

GENERAL BACKGROUND 

Social Marketing and Healthy Behaviour   

There is growing recognition in social marketing of its importance for the promotion of healthy 

behaviours and benefits for public health (Manikam & Russell – Bennett, 2016). The idea that the 

principles of marketing could be adopted in the promotion and education of health to achieve social 

goals has grown in popularity and use within public health systems (Darsareh et al., 2018). For 

example, in some behaviours, such as healthy eating, social marketing action made children more 

willing to try new healthy foods (Bellows et al., 2009) and improved the food choices of teens 

through persuasive messages (Brennan et al., 2010). Others, such as child immunization, a 

campaign that took place in Australia, reached the goal of immunizing 96% (1.7 million) Australian 

children between the age of 5 and 12 years of age through vaccination (Carrol & Van Veen, 2002). 

In the prevention of HIV, 31.7% of the participants (homosexuals and bisexuals) exposed to the 

Hombres Sanos campaign adopted at least one behaviour that could reduce the risk of infection 

through HIV (Martínez – Donate, 2009). Others, including pre-natal care, and social marketing 

improved access to pre-natal care services (Quinn et al., 2009). In relation to the treatment of 

chronic diseases, student knowledge on the risk of type II diabetes increased and 30% of them 

stated concern over the disease (Rogers et al., 2017). 

The application of this body of knowledge in the conception, implementation and evaluation 

of the interventions offered more precision for analysis and segmentation of the audience, it 

broadened the knowledge of variables such as attitudes and preferences, and improved the means 

of delivery of more targeted messages to communicate with the target audience (Ling et al., 1992). 

Social marketing professionals seek to create new types of values for actors involved in the 

adoption of healthy behaviours (Meroni & Sangiorgi, 2011). Strategies, such as the use of 

incentives and special promotions that use rewards to encourage change were recognized as 

effective practices (Evans, 2006). The example of a health services intervention that included 

support group sessions to aid students with difficulties dealing with bullying rewarded the 
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participants with a celebratory party, certificates and the Stop Bullying Now t-shirt in exchange for 

participation in the support group. These incentives assured the involvement of 11 school nurses 

that voluntarily conducted 12 biweekly sessions, after the intervention, students related that they 

were significantly less bothered by the provocations and more resilient in the management of 

bullying situations in the school environment (Vessey & O’Neill, 2011). 

Another important strategy used by social marketers is the monitoring of actions (Andreasen, 

2002). The professionals are often committed to following the progress and changes resulting from 

the intervention, assuming more realistic expectations from the results. In an intervention that 

involved the Welsh Fire Service, the Bernie Campaign (2010),  was created with the challenge of 

reducing incidents of arson in certain communities, the monitoring took place in several ways, the 

first of them was the control of records of fires; the second was the evaluation through another 

community (control group) with similar features, to prevent the weather conditions interfering with 

the results; and lastly, the follow up on six full weeks of intervention, with post intervention 

interviews with stakeholders and employees of the South Wales Fire & Rescue Service – SWFRS 

and partner organizations. This monitoring impacted the efficacy of the campaign which was 

awarded with the 2011 Chartered Institute Public Relations Excellence Award (Peattie et al., 2012). 

Even with the success of social marketing practiced in the field of health promotion, selecting 

a theory or a model is the first step in the planning process of an intervention (Hardeman et al., 

2005). A review of the social marketing literature indicated that there is strong support for the use 

of health psychology theories in intervention planning (e.g., SCT, TPB, TTM) (Goldberg et al., 

2018). However, critics point out that the theoretical foundation of social marketing lies within 

inertia (Rundle-Thiele et al., 2019). The absence of theoretical innovation makes it difficult for the 

comprehension and explanation of how and why social marketing interventions were either 

successful, or failed, in the achievement of definite objectives (Nilsen, 2015).  

Most theories used, especially in the health context, tend to highlight individual abilities, 

with limited references to contextual and social factors that can be described as facilitators or 

barriers to change (French & Russell – Bennett, 2015). To broaden the comprehension of social 

marketing interventions, researchers suggest increasing the use of available theoretical foundations 

and move from behaviour theories to theories that explain the achieved changes (Rundle – Thiele 

et al., 2019). 
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Theories and Models of Health Behaviour Change  

Theories of behaviour change seek to answer why behaviours change, they incorporate variables, 

constructs and methods to explain relationships or causal pathways that impact change (Michie et 

al., 2008). Models are characterized as smaller formal concepts that represent reality (Savage, 

1990). They are often more descriptive than theories, an example would be the “Transtheoretical 

Model”, which will be discussed in more detail later.  

The use of useful theories that explain and predict the relationships between the constructs 

assists the operationalization of interventions, given that the invisible mechanisms in behaviour 

change processes become visible through theories and models (Dotzauer, 2018). There are over 80 

models and theories related to the comprehension and prediction of behaviours (Davis et al., 2015; 

Gainforth et al., 2015), however there are few orientations on which theory to use, to what purpose, 

and which are the most effective at delivering certain changes in behaviour (Rundle-Thiele et al., 

2019). 

Regarding health, interventions happen to encourage healthy behaviours. Healthy behaviours 

are manifest behavioural patterns, habits and actions which relate to the maintenance, restoration 

and improvement of health (Conner & Norman, 1998), that is, any activity accomplished with the 

aim of preventing or detecting diseases and to improve health and well-being. It is common sense 

that there is a relationship between good health and personal habits. Many people are aware of 

which healthy behaviours should be adopted in the course of life. Nevertheless, they do not often 

practice them, and in addition they engage in practices that can harm their health (e.g., smoking). 

It is this contradiction that drives health experts and researchers and social marketing scholars and 

practitioners to devote their efforts in an attempt to understand this phenomenon (Dotzauer, 2018).  

The dilemma or challenge is, therefore, to understand what the best way is to encourage or 

persuade people to adopt healthy behaviours. This venture is key in the area of health psychology 

which is concerned with understanding the relationship between behaviour and health, in a 

psychosocial dimension, and developing theories of health-related behaviour change, to intervene 

in the behaviours of individuals or groups exposed to different diseases and/or with poor health 

(Taylor et al., 1999). It is essential to try to explain why some or many people do not do what they 

know is important for their health; and why some people are more able to adopt healthy habits than 

others. Motivated by the desire to design interventions to change the prevalence of such behaviours 

and to improve the health of individuals and populations, health scholars along with social 
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marketing researchers and professionals are concerned with identifying effective evidence of 

theories and models that are applied in empirical studies related to health (Luca & Suggs, 2013; 

Painter et al., 2008).  

The study by Davis et al. (2015), for instance, searched in six databases (i.e., PsycINFO, 

Econlit, Cochrane Database of Systematic reviews, International Bibliography of Social Sciences, 

EMBASE and MEDLINE) between the years of 1960 and 2012for studies that applied behaviour 

change theory, three theories were more frequent, representing 56% of the total of 256 articles 

considered: Social Cognitive Theory, Transtheoretical Model, and the Theory of Planned 

Behaviour. Equally in social marketing, a systematic revision of the literature in 12 databases (i.e., 

PsycInfo, Medline, Embase, PubMed, EconLit, Social Policy and Practice, Cochrane Database of 

Systematic Reviews, Health Technology Assessment Database, Database of Abstracts of Reviews 

of Effects, and Business Source Complete Database, JSTOR, and Web of Science), between 2000 

and 2015, indicated that the behavioural theories most commonly used in social marketing research 

are: Cognitive Theory (Bandura, 1977), Theory of Planned Behaviour (Ajzen, 1991), and 

Transtheoretical Model (Prochaska et al., 1994), showing that 23% of  the 143 interventions used 

some theory or model in the formative research, another 110 interventions (approximately 73%) 

did not explicitly make use of theoretical fundamentals (Truong & Dang, 2017). Given   the 

dominance of these theoretical approaches, we chose to synthesize them and present the types of 

behaviours covered in the study. 

 

Social Cognitive Theory – SCT 

The Social Cognitive Theory (SCT) has, as its central determinant of behaviour, the self-efficacy 

and the expectations in relation to the situations experienced by the individual (Bandura, 1977). 

Self-efficacy is the belief that an individual possesses about its ability to organize and implement 

courses of action required to accomplish a particular goal (Bandura, 2001). It is a theory which 

considers that personal and environmental factors interact and determine behaviours (Smith et al., 

2006). SCT suggests that human behaviour is explained through an agency perspective, in which 

the subject has the possibility to develop its capacity of control over nature and the quality of its 

own life. People are understood as active agents that exercise some influence over their own 

motivation and action (Bandura, 2001). 

According to SCT, the behaviours manifest when the individual feels they have control over 



28 
 

 

the result of an action and identify few external barriers (Armitage & Conner, 2000). The changes 

in behaviour occur from perceived self-efficacy, the belief in self-efficacy is altered by experiences 

lived in the most varied domains, as in the case of health, and by significant social evaluations made 

by people. Efficacy operates as a determinant of the regulation and motivation of behaviour, and 

the expectations, which may be physical, social and of self-assessment, are influenced by the 

results, such as the adoption of practices with the expectation of living longer.  

Empirical evidence shows that self-efficacy and the expectations of results are the elements 

which really explain behaviour change (Short et al., 2013). This is illustrated in an analysis of 

physical exercise behaviour, in which self-efficacy in isolation explains approximately 26% of 

variance in behaviour (Keller el at., 1999). Other studies on interventions based on SCT confirm 

changes in health behaviours, for instance, change in expectations of sexual pleasure associated 

with condoms (McAlister et al., 2000); reduction of alcohol use in minors (Parry et al., 2005); 

women choosing to quit prostitution (Sherman et al., 2006); an increase in the use of telephone 

counselling for giving up smoking (Rabius et al., 2004); changes in diet for patients with cancer 

(Callaway et al., 2015). 

SCT is an evolving theory, open to change. Multiple important SCT limitations need to be 

emphasized, when evaluating the theory two stand out: little attention is paid to external processes 

that drive behaviour, social, economic and political factors are ignored (Chamberlain & Murray, 

2009; Rohleder, 2012) and a lack of focus on the motivation and emotions in general before, during 

and after the adoption of a behaviour, these are the matters that, when tested, can reduce the 

predictive utility of the theory (Short et al., 2013).  

 

Theory of Planned Behaviour – TPB 

The Theory of Planned Behaviour (TPB) is a (social) behaviour theory which proposes that 

behavioural intentions and behaviours result from a rational process of decision making (Ajzen, 

1991). TPB evolved from the Theory of Rational Action (TRA) (Ajzen & Fishbein, 1980). In TPB, 

behaviour is the result of intentions, and it maintains that attitudes towards actions (influenced by 

behavioural beliefs), positive subjective norms (other important people perceive the behaviour as 

positive) and the perception of control, these constructs increase the probability of actual 

performance. 

Health interventions use TPB extensively in an effort to understand why people adopt 



29 
 

 

behaviours that are bad for their health (Godin & Kok, 1996) and intervene to encourage the 

adoption of healthy behaviours, including the use of health services, increased physical activity, 

quitting smoking, weight control, family planning, sun protection, breast feeding, stopping the use 

of illicit substances, HIV / STD prevention behaviours and the use of birth control pills, the use of 

condoms to prevent AIDS, the use of crash helmets and seatbelts (Albarracín et al., 2006; Bandawe 

& Foster, 1996; Bosompra, 2001; Montaño & Taplin, 1991, Trafimow, 1996). 

A systematic analysis of 237 prospective tests of the TPB to evaluate the predictive power of 

change in health-related behaviours measured how the attitude towards action, perceived 

behavioural control and intention interact with behaviour and concluded that TPB explained 23.9% 

of behavioural variance for physical activity and 21.2% for food behaviours (McEachan et al., 

2011). Some critics and restrictions are evident in the TPB. The theory does not specify where the 

beliefs originate, highlighting only factors of a personal nature, however, other variables such as 

education, age, gender, income, and exposure to media can influence behaviours and intentions, 

even if only indirectly (Ajzen, 2011). Another matter is the need to analyze real behaviour, since 

there is a difference between what individuals say they will do (intention) and what they actually 

do (behaviour),  making the development of more studies that measure real behaviour (at a later 

time) interesting to help broaden the discussions around TPB measures (Michaelidou & Hassanb, 

2014). Finally, TPB is more useful for predicting self-evaluated behaviours instead of objective 

measures of behaviour and better predicts short-term behaviour than long-term (Dotzauer, 2018). 

 

Transtheoretical Model – TTM 

The Transtheoretical Model – TTM is well established in health research (Nisbet & Gick, 2008) 

and originated from studies of addictive behaviours (e.g., consumption of smoke, alcohol and 

psychoactive substances) (Prochaska & Diclemente, 1982). TTM focuses on the individual process 

of decision and action in change. The change in behaviour is associated with a certain kind of stage, 

lived by the individual, and in a certain context. In the center of the model, there are several 

sequential stages of behaviour change (five or six, depending on the variation). People pass through 

this series of stages and can advance from “pre-contemplation” to “maintenance”. The success of 

the change depends on situations experienced by the individual at the time of the attempted 

behaviour change, each specific moment comes to be considered a stage of the process, this is 

called the ‘stage of behaviour change’. These phases occur in a successive, but not necessarily 
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linear, manner. And each one of them would demand a distinct effort to achieve the changes, the 

stages that form the Transtheoretical Model are: 

(i) Pre-contemplation – the person is not aware of a determined problem or does not 

consider it important enough to initiate an attempt to change;  they have no interest 

in changing their behaviour in the next 6 months; 

(ii) Contemplation – the person identifies the problem and initiates a discussion (internal 

and/or external) about the need to change, they know what they need to do, but still 

do not see themselves as fit to face the challenge when contemplating behaviour 

change in the next 6 months; 

(iii) Preparation – the individual starts to contemplate initiating a change, usually in the 

near future. They are clearly aware of the need to change and that it is the most 

advantageous path when planning to change, organize and collect information about 

the desired change; 

(iv) Action – the behaviour change decision is exteriorized in forms of behaviour. Despite 

being considered a stage of great challenge, it is in this moment that recognition from 

other people of the effort they are making can be found; behaviour altered in the last 

6 months; 

(v) Maintenance – maintaining the change in behaviour for more than 6 months. If the 

individual  is aware of what they have achieved in the previous stage, great effort and 

attention are required to prevent lapses and relapses which lead to the return of old 

and unwanted behaviours. It is important to notice that few people get to the 

maintenance stage on their first attempt at behaviour change. 

It is worth emphasizing that relapses, returning to old behaviours are a component of the 

process of change in TTM. We can verify the evolution in a continuous form during the phases or 

in an intermittent form, in which people can start, abandon and restart the process, at any moment, 

and several times. Or, still, it is possible to go through the process without going through all the 

phases (DiClemente & Prochaska, 1998; Velasquez et al., 2005).  

In the TTM search agenda, multiple studies were developed associating the model with 

health-related behaviours, such as cigarette smoking, with individuals who wish to stop smoking 

(Bridle et al., 2005), existing solutions in the fight against alcoholism (technological solutions, 

economic disincentives, legislation, and public education, among others) (Glassman & Braun; 
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2010), reducing chemical dependence (Callaghan et al., 2005), improvements in levels of physical 

activity (Hirvonen et al., 2012). 

In a study that employed TTM and tested a lifestyle change intervention, with 127 

participants (overweight or obese adults) evaluated over 24 months (Johnson et al., 2008), 

significant effects on weight loss were found in the group classified prior to the intervention as 

before the “action stage” (TTM: 30% vs control: 18.6% lost 5% or more bodyweight), in addition, 

there were important results in the adoption of healthy behaviours: practice of physical activity 

(TTM: 44.90%vs control:38.10%), healthy eating (TTM: 47.5% vs control: 34.3%) and 

consumption of fruits and vegetables (TTM: 48.5% vs control: 39.0%) making the individuals 

progress to the action and maintenance stage. 

  However, TTM has its limitations, one of them being that there is little evidence to justify 

the reasons for making this model one of the most frequently used when changing health 

behaviours in comparison to the other models available (Brawley & Culos-Reed, 2000; Michie & 

Abraham, 2004). .Another obstacle in determining the value of TTM as a base of evidence is the 

number of mensuration problems, Sutton (2001) evaluated a group of studies conducted with the 

TTM approach and found many inconsistencies, making it impossible to classify the progression 

of the stage with any precision, raising questions as to whether the stages are a reliable proxy for 

behavioural change. 

 

THE BEHAVIOUR CHANGE WHEEL 

The Behaviour Change Wheel (BCW) is a theoretical framework which consists of multiple health 

behaviour models, designed for the systematic development of interventions to support behaviour 

change (Michie et al., 2010). A recent model, with its first publication in 2011, BCW sought to 

answer the question: How can we design effective interventions? This has led to the creation of a 

systematic method to help understand the behaviour that needs to be changed; to use a framework 

that points to the types of intervention that are likely to be effective; to consider the full range of 

options available, to use a systematic method for selecting behaviour change techniques. 

The BCW is based on the principle that, for a behaviour to manifest, there are three conditions 

that need to be in place, the system known as COM-B, an acronym that represents Capability 

(Psychological and physical ability to perform said behaviour, to know what to do and how to do 

it), Opportunity (the social environment needs to be conducive to this behaviour), Motivation and 

Behaviour (Components of the dynamic system in which the behaviour is embedded) (Michie et 



32 
 

 

al, 2014a, b). The exploitation of a given behaviour in relation to COM-B components helps 

identify which determinants need to be addressed to achieve the behaviour change.  

The BCW is structured in a circular format, divided into three layers (Figure 1). The first 

layer (the central axis) corresponds to the three conditions that make up the COM-B model. The 

second layer consists of the nine functions of the intervention and, in the outermost layer (the third), 

there are seven policy categories in which the functions of the intervention are applicable. The 

functions of the intervention are education, persuasion, incentive, coercion, training, restraint, 

restructuring of the environment, modelling and training (Table 1). These functions should be 

chosen based on the analysis of the desired target behaviour, which requires judgment on which is 

the most appropriate for each context. The policy categories are legislation, guidelines, 

communication/marketing, regulation, fiscal measures, environmental/social planning and delivery 

of service. They allow public authorities to support and enact the interventions they deem to be the 

most effective in changing the behaviour of individuals and groups (Table 2). The BCW is based 

on systematic evidence, which in the health field is related to science-based knowledge, such as 

the frequency and spread of the disease, the causes and consequences of the disease, as well as the 

efficiency, effectiveness and cost of the interventions (Victoria et al., 2004). 

Figure 1. The Behaviour Change Wheel  

 

Source: Adapted Michie et al. (2015) 
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Table 1. Intervention functions in the Behaviour Change Wheel 
Intervention Description 

Education Increasing knowledge or understanding 

Incentivisation Creating expectation of reward 

Enablement Increasing means/reducing barriers to increase capability or 

opportunity beyond education, training and environmental 

restructuring respectively 

Training Imparting skills 

Coercion Creating expectation of punishment or cost 

Restriction Using rules to reduce the opportunity to engage in the target 

behaviour (or increase the opportunity to engage in competing 

behaviours) 

Environmental restructuring Changing the physical and social context 

Modelling Providing an example for people to aspire to or imitate 

Source: Michie et al. (2015, p. 111) 

 

Table 2. Policy categories in the Behaviour Change Wheel 
Policy categories Description 

Communication/ marketing Using print, electronic, telephonic or broadcast media 

Guidelines Creating documents that recommend or mandate practice 

Fiscal measures Using the tax system to reduce or increase the financial cost 

Regulation Establishing rules or principles of behaviour or practice 

Legislation Making or changing laws 

Environmental/social planning Designing and/or controlling the physical or social environment 

Service provision Delivering a service 

Source: Michie et al. (2015, p.135) 

 

Understanding the stages of the BCW  

The process of developing interventions using the BCW is described in detail and involves three 

main steps: Stage 1: Understanding the behaviour and identifying what needs to change; Stage 2: 

Identifying Intervention Functions; and Stage 3: Identifying content and the relevant ‘Mode of 

Delivery’ for the intervention (Figure 2). These can be further subdivided into key steps including 

(i) defining the problem in behavioural terms; (ii) selecting the target behaviour; (iii) specifying 

the target behaviour; (iv) identifying what needs to change; (v) identifying appropriate intervention 

functions; (vi) identifying policy categories; (vii) identifying behaviour change techniques; and 

(viii) determining the mode of delivery.  
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        Figure 2. The BCW Intervention Design Process 

    

         Source: Michie et al. (2015, p.31) 

 

Stage 1— Understand the Behaviour and Identify What Needs to Change  

Step 1: Define the problem in behavioural terms 

For this initial stage, intervention designers are encouraged to determine the problem in behavioural 

terms, indicating who is executing the behaviour and what that behaviour is.  It is necessary to 

consider the problem in terms of results, e.g., HIV prevention, does not define which specific 

behaviour is involved. When determining “who” (the sexually promiscuous/active) and “what” (not 

using condoms during sex) we can state the behaviour intended to be addressed in an intervention. 

 

Step 2: Select the target behaviour 

This stage involved considering all possible behaviours which could be changed in the intervention. 

The planners are encouraged to think about the possibilities of relevant behaviours for the problem. 

For the selection of a behaviour, one must consider: i) the impact of changing the behaviour; ii) the 

probability of effecting behaviour change; iii) the effect of the change (positive or negative). 

 

Step 3: Specify the target behaviours 

The target behaviours must be specified by responding to who needs to do what, when they need 

to do it, where, how often and who with. An example of how to be more specific is “to buy and use 

condoms every time you engage in sexual intercourse” unlike “be more worried about AIDS”. For 

the designers, this specification allows more focus when it comes to understanding the behaviours. 
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Step 4: Identify what needs to change 

To alter the behaviour, it is necessary to understand why behaviours occur and what needs to 

change to achieve the desired behaviour. The COM-B model assists in these responses. According 

to the model, the behaviour is part of an interaction system involving these components. To broaden 

the comprehension of behaviour and improve the implementation of the intervention, the 

Theoretical Domains Framework -TDF can also be used, it consists of 14 domains that can be 

related to COM-B (Michie et al., 2014), for example, knowledge, skills, memory, attention and 

decisive processes, social and professional roles, identity, self-confidence; optimism, beliefs about 

the consequences, intentions, objectives, reinforcement, emotions, environmental context and 

resources, and social influences. 

 

Stage 2 — Understand the Behaviour and Identify What Needs to Change 

Step 5: Identify intervention functions  

In this phase, intervention designers must evaluate the nine intervention functions and choose the 

ones that align best with the desired behaviour. For instance, a mass media campaign to promote 

safe intercourse may contain an element that is educational (to provide new information about the 

benefits of protection during the intercourse), but also be presented in a way that intends to be 

persuasive (generating feelings and worries about the risks of sexually transmitted diseases). 

 

Step 6: Policy categories  

This is the moment directed towards the analysis of policy categories regulation and useful 

legislation to help achieve behaviour change and consider the external factors that impact the 

change. 

 

Stage 3 — Modelling Process and Outcomes 

Step 7: Identify behavioural change techniques 

The BCW takes account of the broad range of factors that influence behaviour change interventions 

and is supported by a taxonomy of 93 behaviour change techniques. Behaviour change techniques 

(BCTs) are defined as observable and replicable components of behaviour change interventions 

that represent the proposed active ingredients of an intervention. The BCT taxonomy provides 

standardised and coherent terminology to aid the description and identification of BCTs. Behaviour 
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change techniques that may be used in interventions within any behavioural domain (e.g., providing 

information on health consequences, setting goals, restructuring the physical environment (Michie 

et al., 2013). The BCTTv1 is available as an application and the UCL Centre for Behaviour Change 

has recently launched free online training to use the taxonomy (www.bct-taxonomy.com). The 

BCTs taxonomy is a validated tool that can be applied retrospectively to descriptions of 

interventions. It provides a toolkit offering structure and coherence to the processes of extraction 

and synthesis of intervention components (Govender et al., 2015).  

Interventions based on theory can be more effective (Ivers et al., 2012), and where theory use 

is scant, identifying the intervention functions and behaviour change techniques used can reveal 

the implicit theoretical assumptions underpinning interventions (Gardner et al., 2010). For 

example, providing information on the health impact of sitting assumes sedentary behaviour is 

driven by a lack of knowledge, and that increasing knowledge will change behaviour (Abraham & 

Michie, 2008). Where techniques are found to be associated with promising interventions, this can 

inform hypothesising around the possible psychological or alternative pathways through which 

sedentary behaviour might best be reduced (Gardner et al., 2015).  

 

The BCTTv1 Smartphone App 

This app is an easy-to-navigate and fully searchable version of the Behaviour Change Technique 

Taxonomy v1 (BCTTv1), published by Michie et al. (2013). Comprising 93 behaviour change 

techniques (BCTs) with labels, definitions and examples, and is organised into 16 groups to 

increase ease of use, the taxonomy is a valuable tool for anyone involved in designing, reporting 

or evaluating interventions to change behaviour. The features of the App include a fully searchable 

version of BCTTv1; search by BCT label, BCT grouping or alphabetically; it increases familiarity 

with the taxonomy and increases speed and recall of BCT labels and definitions.  
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Figure 3. BCTTv1 smartphone app 

 

Note: BCTTv app is available in Google Play stores (Android phones) and App Store (Apple mobile 

phones).  

Source: Miche et al. (2015) 

 

Step 8: Identify Mode of Delivery 

Finally, we have the phase of formulating an intervention plan and we plan how it should be 

delivered. Create detailed intervention specifications, covering all aspects of content and delivery 

of the intervention and structured around the chosen behaviour change techniques (content) and 

modes of delivery. For example, whether the intervention will be delivered face-to-face, either to 

groups or individuals, or by website, mobile app, or print media to list just a few of the options. 

The sequencing of these activities will depend on the context and goals of the key stakeholders.  

 

APEASE Criteria 

Applying the APEASE criteria will help designers to select the most appropriate strategy for the 

context in which the intervention will be delivered. The APEASE criteria (Acceptability, 

Practicability, Effectiveness/cost-effectiveness, Affordability, Safety/side-effects, Equity) are 
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applied when deciding on the intervention strategy and its implementation. These criteria should 

be applied in a structured way, using available evidence combined with expert judgement, which 

is guided by questions (Table 3). For example, acceptability refers to the extent to which an 

intervention is judged to be appropriate by relevant stakeholders (public, professional, and 

political). Acceptability may vary for different stakeholders. 

 

Table 3. APEASE criteria 

Source: Michie et al. (2015, p. 23) 

 

Monitoring and Evaluation of Performance  

There are many ways of monitoring and evaluating performance to suit different budgets and 

contexts. More expensive methods, such as ‘Randomised Controlled Trials’ often provide greater 

confidence in the findings, it is important to specify how the evaluation will provide a basis for 

decision making from the outset, and it should, where possible, focus on objective outcome 

measures. 

 

THE BEHAVIOURAL CHANGE WHEEL AND SOCIAL MARKETING 

The role of social marketing in health within the broader domain of intervention methods involves, 

but is not limited to, community engagement, health advertising, incentives for the development of 

public policies, the communication of mass media, digital media and social networks (French & 

Gordon, 2015). This leads to the reflection that instead of social marketing being a unique 

reference, it seeks, through a systemic approach, to gather knowledge and insights to guide the 

development and implementation of more effective interventions. By doing so, it leaves space open 

for the introduction of singular approaches and behaviour change methods, such as the Behaviour 

Change Wheel. 

In the evaluation of BCW as a useful model for social marketing practices, we are going to 

Criteria  Question? 

Affordability  Can it be delivered on budget? 

Practicability Can it be delivered as designed? 

Effectiveness and cost-effectiveness Does it work (ratio of effect to cost)? 

Acceptability Is it judged appropriate by relevant stakeholders (publicly, 

professionally, politically)? 

Side-effects/safety Does it have any unwanted side-effects or unintended 

consequences? 

Equity Will it reduce or increase the disparities in 

health/wellbeing/standard of living? 
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adopt two criteria: Social Marketing Consistency Criteria and 10 Social Marketing Theory 

Development Goals. 

 

Social Marketing Consistency Criteria 

To differentiate the contributions of social marketing from other forms of influencing behaviour, a 

group of criteria was developed to decide if an intervention can be described as social marketing 

(Andreasen, 2002; French & Blair-Stevens, 2005). These attempts to identify the central elements 

in social marketing practices, as an approach to bring about behaviour change for the benefit of 

society, aggregated legitimacy for the actions of social marketing when pointing out elements that 

distinguish them from the other interventions. While the theoretical framework in social marketing 

is often considered weak (Spotswood et al., 2012), the consolidations of the consistency criteria 

are adding depth to the field. These criteria have been well received and are contributing to the 

development of social marketing theory and practice (Vargo & Lush, 2004). 

French (2012) developed one of the most recent criteria and which provides a list of 

verifications that can help identify whether theories and models can contribute to the quality and 

efficacy of social marketing interventions. In this way, we related the criteria of consistency in 

social marketing and the stages of BCW (Table 4) and found that, overall, the BCW stages align 

with the criteria.  

 

Table 4. Comparing Social Marketing Consistency Criteria and BCW 
 

French (2012) criteria BCW stages 
1. Citizen orientation: Understanding of the audience, 

based on research, combining data from different sources 

and perspectives 

1. Define the problem in behavioural terms 

2. Behaviour: Has a clear focus on behaviour, based on a 

strong behavioural analysis, with specific behaviour goals 

2. Select the target behaviour  

 

3. Theory: Behavioural theory is used to assist the 

development implementation and evaluation of programs 

7. Behaviour change techniques (BCTs) 

4. Insight: Based on developing a deeper 

“insight” approach focusing on what “moves 

and motivates” 

4.  Identify what needs to change 

5. Exchange/value: Incorporates an “exchange” analysis 

that provides understanding of costs and benefits 

associated with target behaviours and the development of 

possible interventions 

5. Intervention function 

6. Policy categories 

6. Competition: Has two elements: competition analysis to 

understand what competes for the time and attention of 

the audience and “competition planning” to reduce the 

impact of these factors 

7. Behaviour change techniques (BCTs) 
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7. Segmentation: Identifies groups who share 

similar views and behaviours and can be 

influenced in similar ways 

3. Specify the target behaviour 

8. Methods mix: Brings together the most effective mix of 

interventions to influence the target behaviour 

8. Mode of delivery 

 

 

Criteria 1, the citizen orientation criteria, suggests that social marketing interventions should 

have a solid foundation based on customer understanding, thereby focusing on the comprehension 

of the behaviour, attitudes, and beliefs of the individual (French, 2012). Likewise, according to 

BCW guidelines, the first step to begin an intervention is to run a diagnosis of the problem, that is, 

the behaviour to be altered, highlighting the profile that needs to change using COM-B (Michie et 

al., 2014). The BCW can be applied at any level of behaviour change, from individuals to groups, 

populations and subpopulations. 

In the second criteria, the behaviour analysis is conducted to expand the view of patterns and 

behavioural tendencies; social marketing interventions are developed towards specific behaviours 

or groups of related behaviours. French (2012) suggests that there are four different behaviour 

issues that need to be taken into account: formation/establishment of behaviours; modification of 

behaviours, maintenance/reinforcement of behaviour; behaviour change. Similarly, the BCW 

defends that behaviours do not exist in isolation, but happen within a context of other behaviours 

of the same or other individuals that interact with a system, and for that reason, it is critical to make 

the choice regarding the behaviour with which to intervene when taking into consideration results 

derived from behavioural analysis: the likely impact, if the behaviour was altered;  the level of 

difficulty involved in changing the behaviour; how central the behaviour is to the individual; ease 

of measurement. These aspects correspond with those suggested by French (2012). 

The third criteria recommends that theory should guide the development of social marketing 

interventions, encouraging a theoretical approach that is open, reflective, up-to-date, and which 

takes into consideration a wide range of research fields (French, 2012). This criteria confirms the 

potential of the BCW for social marketing interventions, because the BCW is a recent approach 

directed towards behavioural change that makes use of BCTs, which can be considered theoretical 

determinants of behaviour (Michie et al., 2013). The current BCT taxonomy is a methodological 

tool that specifies the content of the intervention and establishes links to the theory. 

Criteria 4 indicates that to understand the main influences on the behaviour and how it is 

impacted, it is fundamental to develop useful insights about what the target audience thinks, needs, 
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believes and does. This approach is similar to BCW, which proposes the identification of what 

needs to change in order to reach the desired behaviour change in its fourth step  . To achieve this, 

the intervention designers must dedicate time and effort to completely understand the target 

audience. 

In the 5th criteria, the targeted behaviour is associated with costs, benefits and values, and is 

associated with "exchange", that is, the behaviour is seen from a rational perspective based on the 

evaluation of rewards. With this, the interventions are developed with the aim of creating social 

value for the citizen and/or society in general. Incentives, disincentives, sanctions and rewards are 

considered according to specific audiences, based on what they value and how they make decisions. 

This criteria relates to two BCW steps: the definition of the intervention functions (step 5) and 

political categories (step 6), which represent broad categories of ways through which an 

intervention can alter the behaviour. The BCW provides a systematic and theoretically guided 

method to identify the interventions functions and gives support to policies that are expected to be 

effective, this is expected to increase the motivation to be involved in the desired behaviour 

thorough ways of rewarding the change; developing appropriate beliefs, e.g., the benefits of 

changing, the approval of others, personal relevance, the confidence to change, the development of 

positive feeling about the change (Michie et al., 2015). 

In criteria number 6, French (2012) indicates that strategies should be developed to reduce 

the impact of competition on the targeted behaviour; for this to work, it is important to understand 

the influence of the internal psychological factors: pleasure, desire, etc., and external factors: 

economic, social, cultural and environmental influences. In BCW, these strategies are referred to 

as Behaviour Change Techniques (BCTs), which are the active mechanisms of change defined 

from an internal and external analysis and which can be used alone or in combination with any of 

the other BCTs. 

The 7th criteria presents the segmentation used in social marketing interventions. This 

segmentation uses demographic, observational and psychographic data to identify similar groups 

that can be influenced in equal manners. In the BCW, the same segmentation is carried out in step 

3, which specifies the target behaviour in terms of who needs to accomplish the behaviour; what 

needs to be done to achieve the target behaviour; what needs to be done differently to achieve the 

desired change; and with whom it should be carried out . 

The last of the criteria gathers effective methods to influence the targeted behaviour. The 
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methods are based on insights into the target audience of interventions, and feasibility analyses. 

From this gathering of data, social marketing professionals can choose the “types” and “ways” to 

develop more effective interventions. This feature is similar to the delivery modes presented in the 

final step of BCW, which refer to ways of applying the interventions. The delivery modes are 

formed by the content (what should be delivered); provider (who delivers); configuration (where it 

will be delivered); recipient (to whom it will be delivered); intensity (how many contacts will  be 

delivered); duration (over how long a period of time); and fidelity (in which measure the expected 

behaviour will be delivered). 

 

Ten Social Marketing Theory Development Goals 

In the discussion about how to strengthen the social marketing theoretical field, Rundle-Thiele et 

al. (2019) proposed ten goals that provide guidelines that, if applied, have the potential to be 

conductors of behavioural change. If the suggested goals are met, it will contribute to the 

construction of the theory in marketing throughout time and will stimulate the development of 

interventions that are theoretically guided. Here we seek to analyse the application of the BCW in 

social marketing from the ten goals and we found indications that the BCW is theoretically sound 

when applied to social marketing. 

 

Goal 1: Use available theory 

The first goal defends the use, by the researchers, of the available theoretical foundations to aid 

understanding of which constructions can explain and predict changes in behaviour. The BCW is 

a newly available principle in health psychology, applying it to social marketing will enable   the 

identification of conductors of current behaviours and the changes in the way people  behave, both 

as individuals and in groups, in a rigorous, evidence based way to better understand what does and 

does not work in an intervention.  

 

Goal 2: Use longitudinal research designs for program evaluation  

The second goal explains that due to the differences between behaviour and change of behaviour, 

the determinants of behaviour can be distinguished, to this end, wider studies (almost-experimental 

or randomized clinical trials) need to be incentivised and their results evaluated. This goal is aligned 

with the BCW which can be considered a guide to design behaviour change interventions for a 
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variety of behaviours in a wide variety of contexts. The BCW is a potential tool not only to aid the 

intervention project, but also to improve the evaluation process of the intervention and the 

development of the theory. It provides a systematic way to characterize interventions that enable 

their outcomes to be linked to mechanisms of action, and that can help diagnose why an 

intervention may have failed in achieving the desired goal. In the APEASE criteria, devotes time 

and effort to fully understanding how effective the intervention is by shifting behaviour in the 

desired direction.  

 

Goal 3: Apply theory identification processes 

Goal 3 focuses on the adoption of a theory selection process that seeks to understand the predictive 

capacity of behaviour change, providing practical guides that incentivise researchers to compare 

theories and at the same time build a foundation of evidence of advanced knowledge of behavioural 

change. The BCW fulfils this objective, because it establishes a systematic method to understand 

behaviour, and connecting this understanding to techniques to alter the behaviour in a clear way 

that enables social marketing practitioners and political decision-makers to adopt an approach to 

design interventions with a higher probability of effectiveness (Michie et al., 2015). 

 

Goal 4: Deliver strong levels of theory use 

The fourth goal emphasises the need for a clear and explicit report, describing how the elements of 

intervention and theory are connected. This is plausible when making use of the BCW, which has 

its stages well defined, a group of techniques, intervention functions and systematic political 

categories, able to thoroughly report how the interventions are formed and tested with the use of 

theory.  

 

Goal 5: Widen theory focus beyond the dominant theories currently used  

This goal makes a call for social marketing research to analyse behaviour as a dynamic process 

instead of static due to the final aim of social marketing being actual behaviour change, to that end, 

Rundle-Thiele et al. (2019) propose to change the conceptual focus and widen the perception of 

the what determines change to beyond the dominant theories. The BCW can be configured as a 

model which  meets this goal as it suggests the wheel of change as a tool that supports the designing 

of interventions, altering behaviour and helping to determine how well the interventions are 
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delivered, making use of BCTs Taxonomy which are active ingredients that either alone or in 

combination with other BCTs are mechanisms of change that provide consistent language to 

describe the content of the intervention (Michie et al., 2015). 

 

Goal 6: Build social marketing theory  

Goal 6 indicates that, traditionally, the theories used in the applications of social marketing are 

borrowed from other disciplines (e.g., psychology, behavioural science, etc.), in such a way that 

social marketing was concentrated in individual psychological predispositions (e.g., attitudes, 

intentions, beliefs). The dominant models of health psychology have been widely studied in social 

marketing interventions, with greater attention on the individual without considering other 

influential factors, such as external factors. When considering the political categories, especially, 

‘fiscal’ (using the tax system to reduce or increase the financial cost); ‘regulation’ (establishing 

rules or principles of behaviour or practice); ‘legislation’ (making or changing laws); 

‘environmental/social planning’ (designing and/or controlling the physical or social environment), 

the BCW widens the theoretical lens and advances understanding of how change can occur within 

complex systems. 

 

Goal 7: Build theories explaining why people don’t change  

In association with goals 3 and 6, goal 7 defends the fact that social marketing needs to identify 

alternatives that enable understanding of the explanatory and predictive capacity of the behaviours, 

hence, it is essential to seek explanation for the factors that do not explain the behaviour change. 

Rundle-Thiele et al., (2019) exemplify with the use of the ECAC model, applied to the active 

school travel context, which extended the focus of the research to beyond the individual 

psychological factors. Similarly, the BCW seeks to understand the way in which the external 

behaviour limits behaviour (Michie et al., 2015). 

 

Goal 8: Apply dynamic research methodologies  

This goal refers to the need to have dynamic methodologies to assess the social marketing 

intervention, Rundle-Thiele et al. (2019) suggest a change of focus to more analytical methods that 

can investigate what drives change and how to evaluate it precisely. The BCW was developed to 

meet three criteria which are not met by traditional behaviour change frameworks, they are: 
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comprehensiveness, coherence, and connection to a model of behaviour. From this point of view, 

the BCW can be considered a promising methodology, tools such as the COM-B model and BCTs 

can be used to understand behaviour as the first aspect in an intervention project, they can also be 

used to specify mediators of behaviour change, allowing assessments not only to investigate 

whether behaviour has changed, but also the mechanism through which any change occurred as a 

foundation to optimize the effectiveness of the intervention.  

 

Goal 9: Extend the theory to understand desired and undesired change  

Similarly to the previous goal, goal 9 defends that social marketing researchers need to consider 

the complexities and the multifaceted nature of behavioural change by using new methodologies, 

considering that behavioural change can be can occur in different ways: desired or undesired; 

linear, non-linear or discontinued (Mitchell & James, 2001; Stritch, 2017). The BCW uses the 

COM-B model for this, in which change depends on an assessment of one or more aspects: 

capability, opportunity, and motivation related to the behaviour itself or to competing behaviours. 

As an example of capability, which can be physical (have physical skills, strength or endurance) to 

create behaviours or “psychological” (have the knowledge, psychological skills, strength) to 

execute the behaviour and the change, this reinforces that the BCW considers these complexities 

in the implementation of the interventions. 

 

Goal 10: Increase replication  

The last goal is about the absence of studies which can be replicated, due to the lack of attention 

paid to the effective evaluation of the results, weakening the advance in knowledge. Rundle-Thiele 

et al. (2019), claim that social marketing theories and interventions need to be tested in a natural 

environment with people living their normal lives, considering a diverse range of target populations 

and target behaviours. In this sense, the BCW proposal is to be a guide to proceeding, step-by-step, 

based on their extensive experience and expertise, intended for political decision makers, 

intervention designers, researchers and practitioners. The BCW is designed to be useful in the 

replication process of the interventions, because it seeks to systematize the theory and the evidence 

to conceive and evaluate behaviour change interventions (Michie et al., 2015).  
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CONCLUSION 

A wide body of social marketing research highlights the use of dominant theories applied to an 

extremely diversified group of social problems, with an emphasis on behaviours that affect 

individuals, either on health or other contexts (Andreasen, 1995; Kotler & Roberto, 1989). There 

are clearly situations for which traditional models of rational choice, such as the TPB, can explain 

and predict behaviour with plenty of success. However, greater attention to the advance of social 

marketing theory and practice may be a prelude to a new paradigm of behavioural change, in which 

the focus on the individual gives space to a macro vision made up of a complex system of actors 

and contexts into which the change is inserted.  

Multiple BCW interventions have led to significant results in behavioural terms (Michie et 

al., 2015). In this article, we show that the BCW is conceptually linked to social marketing criteria 

and goals. Social marketing practitioners may benefit from the BCW to elaborate interventions and 

campaigns, develop guidelines and provide recommendations to prevent and treat behaviours that 

pose a risk to public health. The BCW clarifies the elements most appropriate to invest in to change 

behaviour and emphasises the need to build a base of evidence for research and practice. As part 

of the social marketing toolkit, the BCW offers the best conditions for achieving effective and 

socially beneficial changes. Future research can explore the differences between social marketing 

interventions based on different theoretical frameworks, taking into account individual, collective 

and structural changes. 
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“Healthy citizens are the greatest asset any 

country can have.”  

          Winston Churchill 

 

 

3. CHAPTER 3 – ARTICLE 2 

 
 

 
WHERE HEALTHY LIFESTYLE MEETS SOCIAL MARKETING: A POPULATION-

BASED INTERVENTION TO PROMOTE PHYSICAL ACTIVITY AND HEALTHY 

EATING 

 

 
ABSTRACT 

This case-based article uses both an established social marketing approach (the Total Process 

Planning Model) and an influential framework for designing behaviour change interventions (the 

Behaviour Change Wheel) to describe an unprecedented population-based health intervention led 

by a public media figure, in a Brazilian city, over seven months. The article shows how the 

intervention was effective in increasing levels of physical activity and improving eating habits, by 

targeting different segments of the population, using a unified discourse based on the protagonism 

of the individual, via diverse modes of delivery (i.e., mass media, digital social media, and events) 

and counting on the support of private-public partnerships. Furthermore, it demonstrates how the 

Behavioural Change Wheel could be incorporated into the social marketing toolkit in driving new 

initiatives for individual and collective well-being, thus, contributing to the improvement of public 

health. 

 

Keywords: population-based health intervention, Behaviour Change Wheel, Social Marketing, 

healthy lifestyle 
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INTRODUCTION 

Improving lifestyle is considered to be one of the most effective means of reducing mortality and 

morbidity in the world (Thirlaway & Upton, 2009). Lifestyle is understood as the way of life or the 

way people conduct day-to-day activities (Singer, 1982), or as patterns of behavioural choices from 

the alternatives available according to socioeconomic circumstances (WHO, 1986). A healthy 

lifestyle consists of health-related behaviour patterns (Cockerham et al., 1997), which involve a 

combination of habits and behaviours linked to physical activity, food consumption, and alcohol, 

cigarette and illicit drug use (WHO, 2003). 

Population-based interventions, integrating health promotion and disease prevention, have 

been introduced in different countries with the aim of promoting a healthy lifestyle and thus 

improving the way people live. In Latin America, population-based health interventions are still 

scarce (Hoehner et al., 2013), especially related to physical activity, even though disease-related 

deaths due to unhealthy lifestyles represent an increasing cost burden to health systems (Webber 

et al., 2012).  

Between mid 2015 and early 2017, in recognition of the public health problems related to 

physical inactivity and poor eating choices, a dozen health experts, led by a public media figure, 

developed, implemented and evaluated a city-wide, population-based intervention unprecedented 

in Brazil, called Life of Health, which aimed to increase levels of both structured (i.e., swimming, 

running, cycling) and non-structured (i.e., taking the stairs instead of the elevator) physical activity 

and healthy eating.  

Life of Health was a response to the research gap regarding the lack of intervention in low 

and middle-income countries, and was at a scale beyond the community-level (Pratt et al., 2015, 

2012). In this paper, which is part of a larger research endeavour, we present Life of Health as an 

action research project, whilst utilising it to endorse social marketing as a prominent approach to 

population-base health interventions. The objective of this work is to analyze the Life of Health 

through the lens of social marketing.  

 

Public Health Challenges: Sedentarism and Obesity 

Over the last three decades, sedentarism and obesity have become the most challenging public 

health problems of our time (WHO, 2016). A sedentary lifestyle causes around 5.3 million deaths 

annually (Lee et al., 2012). A lack of physical activity is directly or indirectly associated with the 
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causes or worsening of chronic, non-communicable diseases. Hypertension, heart disease, type 2 

diabetes mellitus, high cholesterol, breast and colon cancer, depression and anxiety are some 

examples of the diseases to which sedentary individuals make themselves vulnerable (Booth, 

Roberts & Laye, 2012). The cost of sedentary lifestyles to the global economy was USD 67.5 

billion in 2013, this amount is divided into medical care expenses due to prolonged inactivity (USD 

53.8 billion) and annual losses due to non-productivity (USD 13.7 bi) (Ding et al., 2016). 

The economic impact of obesity and the overweight is close to USD 2 trillion per year, 

roughly equivalent to the worldwide impact of smoking, armed violence, wars and terrorism 

combined (Dobbs & Manyika, 2015). Being overweight affects almost one in three people. The 

Institute for Health Metrics and Evaluation at the University of Washington in the United States 

revealed that approximately four million people lost their lives in 2015 because of health problems 

due to being overweight (GBD, 2017). By 2016, more than 1.9 billion people, aged 18 years or 

over, were overweight. Of these, over 650 million were obese (WHO, 2016). 

In Brazil, a study carried out by the United Nations Development Program (UNDP, 2017) 

indicated that only three out of ten Brazilians in adulthood regularly engage in structured physical 

activity, and 62.1% of Brazilians, aged 15 or over, do not practice any structured physical activity 

(IBGE, 2015). In addition, each year, approximately 300 thousand Brazilians die as a result of 

diseases related to physical inactivity (UNDP, 2017). In recent years, the number of obese 

Brazilians has increased by 60%, from 11.8% in 2006 to 18.9% in 2016; and the number of 

overweight increased by 26.3%, from 42.6% in 2006 to 53.8% in 2016 (VIGITEL, 2016).  

 

Advancing Social Marketing Theory and Practice 

In our study, we aim to address an emerging research gap in the social marketing realm by applying 

the Total Process Planning Model (TTP; Blair-Stevens & French, 2007) to Life of Health alongside 

the Behavioural Change Wheel (BCW; Michie, Atkins & West, 2014). While TTP is a 

conventional social marketing framework to systematize and address the complexities associated 

with an intervention, BCW emerged from health psychology and has been considered one of the 

most influential overarching models of behaviour change across a range of disciplines. To the best 

of our knowledge, social marketing and BCW have not been jointly approached empirically in 

published studies to date, which is unexpected due to the growing importance of the BCW in 

practice.  
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A search in six electronic datasets (i.e., Science Direct, Web of Science, ProQuest, Ebsco, 

JStor, and Emerald Insight) for the phrases “social marketing” and “Behaviour/Behavior Change 

Wheel” in the title, keyword, abstract and content, from 2011 (i.e., the year which coincides with 

the original publication of the BCW) to 2019, uncovers only six studies (i.e., Anderson et al., 2015; 

Llauradó et al., 2015; Evans et al., 2016; Balku et al., 2017; Campbell et al., 2018; Titze et al., 

2018). However, after a full screening of these six studies, we found out that no one showed an 

empirical application of the BCW to social marketing. Our study presents an empirical application 

of BCW. We use Life of Health as an example of how the BCW is related to social marketing 

principles and practice.   

 

THEORETICAL BACKGROUND 

Macro-social marketing arose as a key theoretical perspective derived from our reflection on the 

process and impact of Life of Health. Macro-social marketing follows the principles of the socio-

ecological model (Sallis et al., 2008) and presupposes the existence of three levels of social 

marketing coverage: the micro, meso, and macro levels (Wood, 2016). At the micro level, given 

the term “downstream”, we find the individual who is at the centre of a range of environmental 

influences, involving family, friends, and peers. This is the level at which most social marketing 

actions operate, designating the responsibility for behavioural change exclusively to the individual 

(Wallack, 2002). The meso level, known as the “midstream”, is where companies, non-profits, and 

community groups that can connect either directly or indirectly to influence the adoption of desired 

behaviours are located (Wood, 2016). The macro level, referred to as “upstream”, includes actors 

such as policy makers, governments and the market, in other words, social, political and economic 

forces that influence individuals, groups and organisations within the socio-ecological system 

(Hoek & Jones, 2011; Gordon, 2013).  

Overall, macro-social marketing seeks to mobilise environmental and social resources to 

increase the effectiveness of behaviour change (Kennedy & Parsons, 2012) and recognises that 

multiple collaborative activities among various actors are necessary for results and social benefits 

(Verleye et al., 2014). Dibb (2014) argues that the broadening of social marketing initiatives into 

the upstream, midstream, and downstream spheres, which compels the integration of a multitude 

of partners, is often compromised by lack of systematization. As Verplanken and Wood (2006) 

point out, approaches that address both immediate problems through downstream interventions and 
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the upstream factors that encourage and maintain the repetition of everyday behaviour are difficult 

to design and implement as they take time, require political support, and are expensive; 

nevertheless, they affirm that investments in them are indispensable if successful behaviour change 

is to be achieved.  

Life of Health can be deemed as a remarkable case to study, as it was arranged according to 

a broad macro-social marketing scheme and systematically managed the downstream, midstream, 

and upstream challenges and opportunities which arose. In the sections that follow we show how 

Life of Health was developed, considering the multiple layers of macro-social marketing, seeking 

interaction with actors at all levels and also recognising that any behavioural outcome does not 

only depend on the individual but is partly a combination of influences, including the social 

context.  

 

LIFE OF HEALTH: PROMOTING A HEALTHY LIFESTYLE 

We describe Life of Health herein according to the five-stage Total Process Planning Model (TPP; 

Blair-Stevens & French, 2007) – scoping, development, implementation, evaluation, and follow-

up, we apply the BCW to Life of Health within the TPP framework.  

 

INTERVENTION SCOPING 

The TPP scoping phase provides an overview of the fundamental issues that are considered in the 

design of an intervention. In this section, we present the public media figure who was both behind 

and in front of the scenes of Life of Health, we explain why the city of Jaguariúna in Brazil was 

chosen to host the intervention, and how engagement with key stakeholders was crucial to its 

feasibility. We also demonstrate the process of understanding the target audience and the 

environment in which they live.  

 

The Public Media Figure from Life of Health  

Life of Health was conceived by the physical educator Marcio Atalla, who is a specialist in the 

training of high-level athletes and celebrities from the Brazilian sports scene. Atalla was one of the 

first personal trainers in the country and built a successful career promoting lifestyle changes for 

sportsmen, such as the former soccer player and Brazilian national team member Ronaldo Nazário. 

As a milestone in his professional career, Atalla launched Life of Health with the challenge of 
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mobilising an entire city into a healthier way of life. Appendix S1 presents more information about 

Atalla’s influence as a public figure in Brazil.  

Location: Jaguariúna, Brazil 

The municipality of Jaguariúna has an estimated population of 53,069 inhabitants (vs. Brazil: 207.7 

million) with an average life expectancy of 75.4 years (vs. Brazil: 75.8), literacy rate of 92.5% (vs. 

Brazil: 96.6%), and the gross domestic product per capita of USD 42.5 thousand (Brazil: USD 8.6 

thousand) (IBGE, 2016).  

The key factor for choosing Jaguariúna as the stage for Life of Health was the existence of 

the Citizen Card, a unique and exclusive online tool that, since 2007, has recorded the data of the 

entire city population (e.g., health markers), updating it in real time. The card must be presented 

for the citizen to undergo any type of procedure in the public health clinics and municipal hospital, 

and it is requested whenever the citizen wishes to use services in the areas of education, sports, 

transportation, and social assistance. In 2018, Jaguariúna won the SmartCity Business America 

prize in recognition of the use of the Citizen Card in the supply of medicines (SmartCity Business, 

2018). Registration of the population in Life of Health was carried out using the identification 

number on the Citizen Card, which enabled citizens who participated directly in the intervention 

to be monitored.  

Another aspect that influenced the decision to choose Jaguariúna was its structure, containing 

14 parks, more than 20 squares and ten sports and recreation spaces, which is not commonplace in 

Brazilian cities.  

 

Partnerships and Financing  

Life of Health established a partnership with the city council of Jaguariúna, which offered support 

in terms of physical and operational structure, for example, granting transport to the Life of Health 

team and making public spaces available for events. Further partnerships were established with 16 

private companies and with the local university, which made students from health courses (e.g., 

nursing and nutrition) available to volunteer in the Life of Health registration phase.  

Life of Health was financed by Amil, a for-profit company that operates health care and 

dental plans, with 6.2 million beneficiaries and more than 30 thousand service providers including 

hospitals, clinics, and laboratories throughout Brazil. Amil launched the “ No Child Obesity” 

movement in 2014, holding a series of preventive health programmes for chronic diseases and  
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dedicated funding of approximately USD 1.4 million to Life of Health 

Formative Research 

Life of Health was informed by formative research, which started with a critical literature review 

of relevant publications on exercise and physical activity, nutrition, and dietetics. Another 

important source used in the planning of Life of Health was the evidence from previous 

multifaceted public health interventions around the world (e.g., North Karelia Project in Finland). 

Global and national health and public policy guidelines (e.g., Food Guide of the Brazilian 

Population, edition 2015.2, which classifies food by its level of processing) also stood out as 

important benchmarks when planning the project. 

Formative empirical research activities, including observations and non-structured 

interviews, were undertaken locally in the city of Jaguariúna in order to understand the main 

influencing aspects in decisions related to physical activity and healthy eating. The Life of Health 

team spent the period from 2015 to April 2016 visiting Jaguariúna to observe the behaviour of the 

population in parks, squares, sports and recreation spaces, and health clinics, besides promoting 

dialogues with ordinary citizens and key-informants such as community leaders, health 

professionals, and teachers. This immersion in the city provided insights into Life of Health and 

enabled the capture of information on distinct subgroups of the population and the social and 

cultural environments in which people act in day-to-day activities. The Supplementary Figure S1 

displays the Life of Health timeline.  

The entire intervention was reported on the basis of the BCW model (Michie et al., 2014). 

The BCW is structured in a circular format, divided into three layers. The first layer (the central 

axis) corresponds to the three conditions that need to be in place for the behaviour to manifest, 

which make up the COM-B model, an acronym for Capability (i.e., skills, ability and knowledge 

necessary for behaviour performance), Opportunity (i.e., how the environment is conducive to the 

behaviour), Motivation (i.e, brain processes that guide the decision to engage in the behaviour) and 

Behaviour. The second layer consists of the nine functions of the intervention (i.e., education, 

persuasion, incentivisation, coercion, training, restriction, environmental restructuring, modelling, 

and enablement) and in the outermost layer (the third) there are seven policy categories (i.e., 

legislation, guidelines, communication/marketing, regulation, fiscal measures, 

environmental/social planning, and service provision) in which such functions of the intervention 

are applicable. Table 1 shows the BCW step-by-step for intervention designing. Life of Health 
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formative research was important to determine the BCW stage 1, as outlined in Tables 2 and 3. 

 

Table 1. BCW Stages and Steps for Designing the Intervention 
BCW stages BCW steps 

1. Understanding the behaviour 1. Define the problem in theoretical terms 

2. Select the target behaviour 

3. Specify the target behaviour 

4. Identify what needs to change 

2. Identify intervention options 5. Identify intervention functions 

6. Identify policy categories 

3. Identify content and implementation options 7. Identify behaviour change techniques 

8. Modes of delivery 

Source: Based on Michie et al. (2015). 
 

Table 2. Life of Health Target Behaviour (BCW Steps 1, 2 and 3) 
Target behaviour Incorporate physical activity into daily routine and improve diet 

Who needs to perform the behaviour? All citizens of Jaguariúna 

What needs to be done differently to achieve 

the desired change? 

Reduce sedentary time, increase both structured and non-

structured physical activity, encourage a diet of fresh, natural 

foods, avoid the consumption of processed foods, and eat proper, 

main meals instead of snacks and junk food 

When do they need to do it? During their daily routine 

Where do they need to do it? At home, at work, at school, at play and on the move 

How often do they need to do it? Regularly 

With whom do they need to do it? Alone, with the family, with teachers and health professionals 

(multipliers) 

Source: Based on Michie et al. (2015). 

 

Table 3. Life of Health Behavioural Analysis and Diagnosis (BCW Step 4) 
COM-B 

components 

What needs to happen for the target 

behaviour to occur? 

Is there a need for change?  

Physical 

capability 

To be able to engage in physical activity Verify current health condition to check whether 

the person belong to a risk group 

Psychological 

capability 

 

Learn the right techniques to incorporate 

movement in daily routine 

To be able to differentiate structured and non-

structured physical activity, to learn ways to 

reduce sedentary time 

Learn how to provide criteria for food 

choice 

To be able to read the food label, to learn how to 

assemble a healthy dish and to recognise ultra-

processed foods 

Physical 

opportunity 

Have adequate space available for 

physical activity 

Provide events with space equipped for engaging 

in physical activity 

Open the sports and recreation areas of schools to 

their local community 

Have healthy food choices available Offer healthy choices on the menu in restaurants 

and businesses 

Social 

opportunity 

Interact with health experts who perform 

the desired behaviour 

To allow people to see a public media figure 

exercising 

Enable interaction with health experts 

Automatic 

motivation 

Raise awareness of the importance of 

health 

Demonstrate the importance of prioritising health 

to the well-being of the individual 
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Reflective 

motivation 

Establish routines and habits for a 

healthy lifestyle 

Demonstrate the importance of regular physical 

activity and making healthy food choices to help 

establish a routine, and form habits 

To be convinced that a healthy lifestyle 

reduces health problems 

To show the relationship between a sedentary 

lifestyle/obesity and non-communicable diseases 

Source: Based on Michie et al. (2015). 

 

INTERVENTION DEVELOPMENT 

This section shows how Life of Health was shaped. We present the definition of the target audience 

and the segmentation strategy and how a set of parameters was envisaged from the earlier stages 

onwards to be used in the intervention evaluation phase.  

 

Target Audience and Segmentation 

Life of Health defined its target audience broadly as being the residents of the city of Jaguariúna, 

dividing them into segments defined by age; adults, and children and adolescents. This 

segmentation followed a Pan American Health Organisation (PAHO/WHO, 2016) guideline, 

which recommends that for coping strategies and the reduction of sedentary lifestyles, the 

overweight and obesity the age group of the individuals should be considered.  

The actions of Life of Health were also directed at those who presented the skills and would 

be able to continue the project in the long term. They were called “multipliers” and were divided 

into segments of health professionals and the educational team. The health professionals segment 

consisted of physicians, nurses, physical educators, community health agents and Health 

Secretariat employees, and the actions developed with them aimed to unify the healthy lifestyle 

discourse that was being conveyed to the population of Jaguariúna. The educational team, in turn, 

incorporated the Education Secretariat employees, principals, coordinators, and teachers from both 

the public and private schools of the city, and university students who worked as volunteers on the 

project.  

 

Preparing for Pre/Post Intervention Assessment 

All the data from the adults, children and adolescents was gathered on an electronic platform that 

allowed for the evolution of lifestyle indicators to be monitored. Lifestyle indicators are those 

formed by the level of physical activity and dietary patterns. Two different samples were 

approached to collect lifestyle indicators. The first provided data on adult lifestyle indicators, which 
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were collected through the questionnaire on the Surveillance of Risk Factors and Protection against 

Chronic Diseases by Telephone Inquiry (Vigitel), a tool of the Brazilian Ministry of Health. The 

second provided data on the lifestyle indicators of children and adolescents, collected in person at 

the local schools. All of the indicators were collected in two phases: pre-intervention (Time 1: April 

to May 2016) and post-intervention period (Time 2: December 2016 and January 2017). 

 

Adult Lifestyle Indicators  

During Time 1, a sample of 1,424 citizens aged 18 or older with access to a telephone was randomly 

selected from the Citizen Card frame, so that any person (whether enrolled in Life of Health or not) 

could have an equal opportunity to answer the questionnaire. The Vigitel questionnaire enquired 

about the television habits of respondents, their physical activity (at leisure time and at work, 

locomotion to and from work, domestic activities) and eating habits (i.e., consumption of fruit and 

vegetables, sweetened soft drinks, sugary foods, and fatty meat, and swapping main meals for 

snacks or junk food). The same questionnaire was reapplied during Time 2, with an added yes/no 

question regarding whether the respondents had changed their lifestyle in the preceding months. 

During Time 2, the questionnaire was answered by 1,400 respondents and chi-squared comparisons 

identified no drop out bias. The data was assessed by the generalised estimating equations (GEE) 

method. A thorough, methodological description and analysis of this data was published as medical 

literature (forthcoming).  

 

Child and Adolescent Lifestyle Indicators  

At schools, children over ten and up to 18 years old were invited to enroll in Life of Health via an 

explanatory document on the intervention that had been sent to their parents or legal guardians for 

consent. During Time 1, those who had the approval to take part in the project answered a 

questionnaire about physical activity and sedentary behaviour (i.e., time spent watching TV, 

playing video games, and using the computer) they also had their anthropometric data collected 

(i.e., body weight and height) at school. The same questionnaire and anthropometric data was 

collected throughout Time 2. Time 1 involved the participation of 3,592 children and adolescents 

and Time 2 involved 3,214 individuals, and chi-squared comparisons identified no drop out bias. 

The Data was assessed by the GEE method. A thorough methodological description and analysis 

of this data was published as medical literature (forthcoming).  
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Applying APEASE criteria 

The APEASE criteria (Affordability, Practicality, Effectiveness and cost-effectiveness, 

Acceptability, Side-effects/safety, and Equity) were applied prior to the implementation of the 

intervention, to take into account the context in which Life of Health was embedded, thus being 

used to inform BCW stages 2 and 3. 

Table 4 shows the combination of actions (e.g., billboards and street ads, radio, biking event, 

training sessions) which was selected as appropriate for the intervention, as being able to prompt 

and support the desired behaviour change within the APEASE criteria – i.e., they were deemed 

able to be delivered on budget and as designed due to the public-private partnerships that had been 

set up, they also showed the potential to work effectively, and were judged appropriate publicly, 

professionally, and politically, they presented no chance of  harm to those involved, and promised 

to fairly increase overall well-being. A subset of intervention functions (i.e., incentivisation, 

coercion, and restriction) and policy categories (i.e., guidelines, fiscal measures, regulations, 

legislation) did not meet the APEASE criteria and therefore, were not included in the intervention. 

Supplementary Tables S1 and S2 outline matrices of links between COM-B and intervention 

functions, and between policy categories and intervention functions. The APEASE criteria were 

applied both for designing and evaluating the intervention.  
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Table 4. Life of Health actions of intervention 

 

Actions of the intervention  
Behaviour Target audience Behaviour Change Wheel 

Macrosocial marketing 

scope 

 PA HE ADU CHC       CHI ADO MUL                 IF         Ovo       PC                BCT D              D M             M U 

C
o
m

m
u
n
ic

at
io

n
 a

n
d
 m

ed
ia

 

Billboards and Street Ads          ED, PR MKT T4: 1.1, T1/T2: 5.1     

Short text messages (SMS)          ED, PR MKT 
T4: 1.1, T10: 1.4, 

T15: 7.1 
    

Radio          ED, PR MKT T4: 1.1, T1 / T2: 5.1     

Television          ED, PR MKT T1 / T2: 5.1     

Newspapers and Magazines          ED, PR MKT T1 / T2: 5.1     

Illustrated booklet             ED MKT T4: 1.1, T8: 4.1     

Instagram, Facebook, YouTube and 

the   website 
         ED, PR MKT 

T4: 1.1, T8: 4.1, 

T1/T2: 5.1, T9: 6.1, 
T19: 6.2 

    

Mobile App          ED, EN MKT, SR 
T4: 1.1, T10: 1.4, 
T12: 2.3, T7: 8.7 

    

E
v
en

ts
 

Walks (n=2)           MO MKT T9: 6.1     

Biking event (n=1)           MO MKT T9: 6.1, T4: 10.10     

Picnic (n=1)            ED, PR MKT T1/T2: 5.1, T9: 6.1     

June Festival (n=1)            ED, PR MKT T9: 6.1, T14: 10.10     

Atalla Laboratory (n=1)           ED, PR MKT 
T5: 1.2, T8: 4.1, 

T1/T2: 5.1, T17: 8.1 
    

Challenge Day (n=1)           ED, PR MKT T4: 1.1, T10: 1.4     

Life of Health Clinic (n=1)          
ED, PR, 

EN 
SR T8: 4.1, T1/T2: 5.1     

Exercise and healthy eating 

workshops (n=2) 
           

ED, PR, 

TR 
SR 

T5: 1.2, T8: 4.1, 

T1/T2: 5.1, T17: 8.1 
    

Training sessions in schools (n=18)            
ED, TR, 
ER, EN 

SR, SP T4: 1.1, T8: 4.1     

Training sessions in restaurants 

(n=6) 
        

PR, TR, 

MO 
SR T8: 4.1     

Training sessions in private 

companies (n=16) 
         

PR, TR, 
MO 

SR 
T10: 1.4, T8: 4.1, 
T9: 6.1, T15: 7.1 
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Notes: PA: Physical Activity; HE: Healthy Eating; ADU: Adults; CHI: Children; ADO: Adolescents; MUL: Multipliers; BCT: Behaviour Change 

Techniques; IF: Intervention Functions; PC: Policy Categories; D: Downstream; M: Midstream; U: Upstream; ED: Education; PR: Persuasion; ER: 

Environmental Restructuring; MO: Modelling; TR: Training; EN: Enablement; MKT: Marketing/ Communication; SP: Environmental/Social 

Planning; SR: Service Provision. Abraham and Michie’s (2008) BCT - T1 Provide information on behaviour–health link; T2 Provide information on 

consequences; T4 Prompt intention formation; T5 Prompt barrier identification; T7 Set graded tasks; T8 Provide instruction; T9 Model/demonstrate 

the behaviour; T10 Prompt specific goal setting; T12 Prompt self-monitoring of behaviour; T14 provide contingent rewards; T15 Teach to use 

prompts/cues; T17 Prompt practice; T19 Provide opportunities for social comparison; T21 Prompt identification as role model/position advocate. 

Michie et al.’s (2013) Behaviour Change Technique Taxonomy BCTT(v1) - 1.1: Goal setting (behaviour); 1.2 Cue signalling reward; 1.4: Action 

planning; 2.2: Feedback on behaviour; 2.3: Self-monitoring of outcome (s) of behaviour; 4.1: Instruction on how to perform the behaviour; 5.1: 

Information about health consequences; 6.1: Demonstration of the behaviour; 6.2: Social comparison; 7.1: Prompts/ Cues; 8.1: Behavioural 

practice/rehearsal; 8.7: Graded tasks; 10.10: Reward (outcome) and 13.1: Identification of self as role model.

Training sessions in public 

institutions (n=15) 
         

PR, TR, 

MO 
SR 

T8: 4.1, T9: 6.1, 

T21:  13.1 
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INTERVENTION IMPLEMENTATION 

Table 4 summarises the communications, media actions and events undertaken over seven months 

of the Life of Health intervention and how they refer to BCW stages 2 and 3. Overall, adults were 

engaged in activities around capacity building and healthcare awareness. For children and 

adolescents, there were incentives to engage in physical activity and food and nutrition education 

in the school environment, and for multipliers there were specific training sessions. Supplementary 

Appendix S2 provides a thorough description of each action of the intervention. 

 

Communication and Media: Intervention Functions and Policy Categories 

Life of Health utilised both mass media (i.e., billboards and street ads, SMS, radio, television, 

newspapers and magazines, and illustrated booklets) and digital social media (i.e., Instagram, 

Facebook, YouTube, their website, and the mobile app) to encourage the citizens of Jaguariúna to 

enroll and become involved in Life of Health, inform citizens periodically about the events that  

were taking place during the intervention, and to promote the project to local and national press.  

The communication campaign was structured around the idea that small lifestyle changes can 

make a big difference to health. The campaign messages emphasised the role of the individual as 

the protagonist in taking care of their own health (e.g., “Preventive medicine is our routine, how 

we move, how we eat. So, the magic pill of health is within each of us. We produce it, every day”). 

For the visual identity of Life of Health, a logo designed as a person with open arms closing in a 

circle with emphasis on the word vida (life) was created to symbolise the sense of urgency and the 

impact that the practice of physical activity and nutrition have on health. Supplementary Figures 

S2 and S3 show examples of Life of Health communication pieces.  

As Table 4 indicates, communication and media basically refer to the BCW intervention 

function of education and persuasion and to the policy category of marketing and communication, 

which involves the use of either print, electronic, or broadcast media. The education function aims 

at increasing knowledge or understanding and can be exemplified by the Life of Health YouTube 

video that taught how to assemble a healthy dish with 50% vegetables, 25% grains and 25% protein, 

or by the illustrated booklets, which provided a set of instructions for a healthier lifestyle. Specific 

booklets were produced to reach different segments, for example those for children had childlike 

drawings and served as working material for the multipliers. An illustrative example of the 
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persuasion function is the message for inducing positive feelings of pride from the street ad at the 

bus stop with the words “you can help Jaguariúna be the healthiest city in Brazil”; or the YouTube 

video, recorded on December 2016, which featured parents attempting to feel how overweight 

children do. Parents wore a vest with extra kilos added, and this experience helped them to 

recognize the importance of continuing to provide healthy nutrition for their children. 

 

Events: Intervention Functions and Policy Categories 

The implementation of Life of Health also featured a series of events, which were personally 

attended by Atalla. The events were designed around two strategic axes, the first being citizen 

engagement, which were mostly held in parks and recreational sites, and the second, the training 

of the multiplier group, mostly held in their workplaces. Three events which focussed on citizen 

engagement deserve attention, as each of them had a large number of attendees, gathering up to 5 

thousand people. First, the inaugural walk that symbolised the beginning of the intervention. 

Secondly, the Life of Health Clinic, where a team of doctors was assigned to provide clarification 

on the results of the examinations which had been requested upon enrolment in the registration 

centres and provided a free medical team to evaluate the results. Thirdly exercise and healthy eating 

workshops, which showed examples of exercises that could be included in the daily routine by 

using common objects (e.g., a broom or chair) and encouraged reconnection with signs of hunger 

and satiety, planning of meals, and taking the time to cook.  

In the events, four BCW intervention functions were employed besides education (e.g., the 

lesson on how to assemble a proper healthy dish was also taught at the eating workshop) and 

persuasion (e.g., overall the events meant to build a solid sense of self-esteem in the participants 

by emphasizing their own worth and capacity to enhance lifestyle), these were: modelling, as the 

physical presence of Atalla served for citizens to aspire to or imitate; training, which was mostly 

applied in the 55 training sessions conducted in schools, restaurants, private companies and public 

institutions to impart skills; enablement, when the Life of Health Clinic offered the opportunity to 

have free medical evaluation of laboratory exams; and environmental structuring, as the physical 

and social context of poorer neighbourhoods was changed when over the intervention the schools 

remained open at the weekends for community use . These intervention functions are associated 

with two policy categories. The first is service provision, as Life of Health amply delivered support 

services, for example, when the team offered consulting on the physical exercise sessions in 
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companies. The second is environmental/social planning as Life of Health planned a united 

discourse with health professionals, to approach patients regarding their lifestyle.  

 

Behaviour Change Techniques and Modes of Delivery 

As Table 4 shows, Life of Health prioritised more than ten distinct, non-overlapping Behaviour 

Change Techniques (BCT) spread throughout the intervention functions. The BCTs were classed 

in two ways, first according to 26 BCTs that Abraham and Michie (2008) acknowledged as being 

the most pertinent to increasing physical activity and healthy eating, and secondly by matching 

Abraham and Michie’s (2008) BCTs with a hierarchically-structured taxonomy composed of 93 

BCTs, which Michie et al. (2013) proposed to build an international consensus for the reporting of 

behaviour change interventions, the BCTTs (v1). The classification yields 14 BCTs according to 

Abraham and Michie (2008) and 13 according to the BCTTs (v1) from Michie et al. (2013)). Table 

5 illustrates this classification with Life of Health examples.  

The mode of delivery embraces those who deliver the intervention (i.e., the Life of Health 

team supported by city council and other partners), to whom (i.e., adults, children and adolescents, 

and multipliers), in what format (i.e., mass media, social digital media, and events), how often (i.e., 

varying from weekly SMS to once in the period, such as the June Festival), for how long (i.e., from 

May to December 2016), in what context (i.e., schools, restaurants, parks etc.), and with what 

content (i.e., how to build a healthier lifestyle).  
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Table 5. Life of Health Examples Classified According to Abraham & Michie (2008)’s BCT and the Michie et al. (2013)’s BCTT(v1) 
 

BCT by Abraham & Michie 

(2008) 

Definition BCTT (v1) by Michie et al. 

(2013) 

Definition Life of Health Examples 

T1 Provide information on 

behaviour–health link 

General information about 

behavioural risk, for 

example, susceptibility to 

poor health outcomes or 

mortality risk in relation to 

the behaviour 

5.1 Information about health 

consequences 

Provide information (e.g., 

written, verbal, visual) about 

health consequences of 

performing the behaviour 

The Atalla Laboratory 

provided verbal information 

on how coronary risks, 

hypertension and 

osteoporosis are linked to 

physical inactivity and 

obesity 

T2 Provide information on 

consequences 

Information about the 

benefits and costs of action 

or inaction, focusing on what 

will happen if the person 

does or does not perform the 

behaviour 

The exercise workshop 

provided verbal information 

on the benefits of standing 

for hours instead of sitting 

for hours (i.e., for each hour 

spent standing instead of 

sitting burns an extra 50 

calories) 

T4 Prompt intention 

formation 

Encouraging the person to 

decide to act or set a general 

goal, for example, to make a 

behavioural resolution such 

as “I will do more exercise 

next week” 

1.1 Goal setting (behaviour) Set or agree a goal defined in 

terms of the behaviour 

change to be achieved 

The Challenge Day launched 

several challenges in which 

participants were encouraged 

to set goals related to both 

exercise and diet (e.g., 1 hour 

of physical activity, 2 litres 

of water and 8 hours of 

sleep) 

T5 Prompt barrier 

identification 

Identify barriers to 

performing the behaviour and 

plan ways of overcoming 

them 

1.2 Cue signalling reward Analyse, or prompt the 

person to analyse factors 

influencing the behaviour 

and generate or select 

strategies that include 

overcoming barriers and/or 

increasing facilitators  

Life of Health has identified 

the lack of time as an 

obstacle to a healthy lifestyle.  

The Atalla Laboratory and 

the exercise workshop 

showed that in seven 

minutes, even with limited 

time, it is possible to do 

exercises that are beneficial 

to health 
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T7 Set graded tasks Set easy tasks, and increase 

difficulty until target 

behaviour is performed 

8.7 Graded tasks Set easy-to-perform tasks, 

making them increasingly 

difficult, but achievable, until 

behaviour is performed 

The Hi, Atalla! mobile app 

encouraged participants to 

gradually increase the 

intensity of physical activity 

performed until the final goal 

was reached 

T8 Provide instruction Telling the person how to 

perform a behaviour and/or 

preparatory behaviours 

4.1 Instruction on how to 

perform the behaviour 

Advise or agree on how to 

perform the behaviour 

The training sessions in 

public institutions provided 

instruction to health 

professionals on how to 

engage people with chronic 

illnesses who can practice 

activity without 

compromising their health 

T9 Model/ demonstrate the 

behaviour 

An expert shows the person 

how to correctly perform a 

behaviour, for example, in 

class or on video 

6.1 Demonstration of the 

behaviour 

Provide an observable 

sample of the performance of 

the behaviour directly in 

person or indirectly (e.g., via 

film, pictures, for the person 

to aspire to or imitate) 

Instagram, YouTube and the 

site featured videos with 

demonstrations from health 

experts on how to perform 

physical activities and how to 

put together a healthy dish 

T10 Prompt specific goal 

setting 

Involves detailed planning of 

what the person will do, 

including a definition of the 

behaviour specifying 

frequency, intensity, or 

duration and specification of 

at least one context, that is, 

where, when, how, or with 

whom 

1.4 Action planning  Prompt detailed planning of 

performance of the behaviour 

(must include at least one of 

the following; context, 

frequency, duration and 

intensity). Context may be 

environmental (physical or 

social) or internal (physical, 

emotional or cognitive) 

On the Challenge Day, 

company employees were 

encouraged to count the 

number of steps they took 

each day and three people 

were challenged to take ten 

thousand steps per day for 

three months 

T12 Prompt self-monitoring 

of behaviour 

The person is asked to keep a 

record of specified 

behaviour(s) (e.g., in a diary) 

2.3 Self-monitoring of 

outcome (s) of behaviour 

Establish a method for the 

person to monitor and record 

their behaviour(s) as part of a 

behaviour change strategy 

Hi, Atalla! mobile app 

encouraged self-monitoring. 

In the app, the user had to 

complete a quiz, which 

consisted of a series of 

evaluation questions to assess 

their current health condition. 

From the data collected, the 

system traced the participant 

profile and the user was 
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informed whether they 

belonged to a risk group and 

offered them customised 

daily goals for the number of 

steps walked to work on this 

T14 Provide contingent 

rewards 

Praise, encouragement, or 

material rewards that are 

explicitly linked to the 

achievement of specified 

behaviours 

10.10 Reward (outcome) Arrange for the delivery of 

reward if and only if there 

has been effort and/or 

progress in achieving the 

behavioural outcome 

At the biking event, Life of 

Health rewarded participants 

who performed well with 

rewards such as a bike or 

tuition at a gym 

T15 Teach the use of 

prompts/cues 

Teach the person to identify 

environmental cues that can 

be used to remind them to 

perform a behaviour, 

including times of day or 

elements of contexts 

7.1 Prompt/ cues  Introduce or define 

environmental or social 

stimulus with the purpose of 

prompting or cueing the 

behaviour. The prompt or cue 

would normally occur at the 

time or place of performance 

Life of Health installed bells 

in companies which would 

ring when pressed, reminding 

the employees to move and 

drink water 

T17 Prompt practice Prompt the person to 

rehearse and repeat the 

behaviour or preparatory 

behaviours 

8.1 Behavioural practice/ 

rehearsal 

Prompt practice or rehearsal 

of the performance of the 

behaviour one or more time 

in a context or at a time when 

the performance may not be 

necessary, in order to 

increase habit and skill 

The Atalla Laboratory and 

exercise workshop invited 

participants to repeat the 

exercises demonstrated by 

the Life of Health team to see 

whether they had understood 

the instructions given. 

The healthy eating workshop 

provided a dish to rehearse 

how people could assemble a 

healthier meal 

T19 Provide opportunities for 

social comparison 

Facilitate observation of 

nonexpert others’ 

performance, for example, in 

a group class or using video 

or case study 

6.2 Social comparison Draw attention to the 

performance of others to 

allow comparison with the 

person´s own performance  

The video posted on 

YouTube on August 11, 2016 

showed ordinary consumers 

reading food labels to make 

healthier choices  

T21 Prompt identification as 

role model/position advocate 

Indicating how the person 

may be an example to others 

and influence their behaviour 

or provide an opportunity for 

the person to set a good 

example 

13.1 Identification of self as 

role model 

Inform that one’s behaviour 

may be an example to others 

Training sections in public 

institutions showed that 

health professionals can be 

an example to the population 

and encouraged their 

participation in the 
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intervention activities 

Note: This table was based on Abraham and Michie (2008) which identifies the 26 most used BCTs to promote physical activity and healthy eating, 

and also on Michie et al. (2013) which proposed the BCTT(v1) and on the BCT Taxonomy App, which is available at https://itunes.apple.com/gb/app 

/ bct-taxonomy / id871193535? mt = 8. Life of Health used 14 BCTs among the 26 available in Abraham and Michie (2008) and did not make use 

of 11 of them, which are: T3 Provide information about others’ approval; T6 Provide general encouragement; T11 Prompt review of behavioural 

goals; T13 Provide feedback on performance; T16 Agree on behavioural contract; T18 Use of follow-up prompts; T20 Social plan support/ social 

change; T22 Prompt self-talk; T23 Relapse prevention; T24 Stress management; T25 Motivational interviewing and T26 Time management goals.
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INTERVENTION EVALUATION 

The intervention was evaluated by its overall reach and by comparing pre- and post- health and 

lifestyle indicators of three different samples. The APEASE criteria were reapplied to evaluate the 

intervention, and showed that it had worked as planned with little exception.  

 

Intervention Reach 

The entire city was exposed to the intervention in some way (e.g., mass communication) and around 

nine thousand people, or 17% of the city population, took part in it as they were either officially 

enrolled in the project at registration centres (n= 3,984) and schools (n= 3,592), or participated in 

the Vigitel research (n= 1,424). Actions of the intervention directly reached 100% of schools (n= 

18), 100% of public health clinics (n= 7), and around 43% of all schoolchildren and adolescents of 

the municipality, and trained 63% of all health professionals registered to work in the city. Ten 

professional and amateur-led cycling and running clubs spontaneously emerged during the 

intervention.  

 

Pre/post Lifestyle Indicators 

Regarding the adult lifestyle indicators, it was revealed that after the intervention, 403 

individuals (40%) of the Vigitel sample had reported changes in lifestyle, 10% had reduced the 

habit of watching TV for more than three hours a day, 19% had increased physical activity in 

leisure time, 10% increased it at work and 6% during domestic activities. Food standards also 

improved as 12% had increased fruit and vegetable consumption, 27% reduced consumption of 

sweetened soft drinks and 26% had stopped swapping main meals for snacks or junk food. The 

results were statistically non-significant for locomotion to and from work and the intake of sugary 

foods and fatty meat.  

As for children and adolescents, their lifestyle indicators showed that time spent on video 

games and TV at the weekend had been reduced by 21% and 8.5% respectively, whilst TV time 

during the weeks remained unaltered. The intervention did not change the amount of time spent 

engaged in physical activity at school either, as the results were statistically non-significant. The 

time children and adolescents spent on computers increased by14 minutes per day, due to unknown 

reasons. Obese and overweight children and adolescents showed reductions in weight (2kg, on 

average). 
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Reapplying APEASE criteria 

With regard to the APEASE criteria, the intervention proved to be affordable within the provided 

budget, delivered as planned by mass media, social digital media, and events, it accomplished 

important behavioural change in both adults and children as well as adolescents, it was welcomed 

by the city population, theordinary citizens, political leaders and entrepreneurs. The intervention 

did not expose anyone involved to jeopardy, and it increased well-being  

The increased amount of time children and adolescents spent in front of the computer might 

be seen an unintended consequence (i.e., a side-effect of APEASE criteria). However, it is 

important to note that this result could be overestimated since the focus of the intervention targeting 

children and adolescents was the school environment, and the lifestyle evaluation took out-of-

school activities into consideration.  

 

INTERVENTION FOLLOW-UP 

The accumulated understanding gained through Life of Health delivers at least five practical 

lessons for similar, future interventions, which are discussed in this section. 

 

Integrating Related-Behavioural Domains in a Single Intervention 

Promoting a healthy lifestyle by integrating more than one behavioural domain in a single 

intervention is a valuable lesson to retain from Life of Health, as its actions addressed how to make 

everyday life more active and, at the same time, suggested changes that could contribute to better 

nutrition. As Table 4 shows, 18 out of 20 actions from the intervention combined both physical 

activity and healthy eating. In Life of Health, the integration of both behaviours was done in 

creative and simple ways. At the picnic, for example, question-and-answer games (e.g., addressing 

the advantages of fresh food and water consumption) were carried out at the same time as stimuli 

to move the body (e.g., jump in and out of  hula -hoops as the questions were answered correctly) 

were provided.  

 

Reinforcing the Keep-it-Simple Principle 

Life of Health stressed that the protagonist in achieving a healthy lifestyle is the individual themself 

and that it can be achieved by following simple daily rules. Simple and feasible tips were suggested 
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both in the communication materials and at the events, such as how to read the nutritional 

composition of food labels to avoid the intake of ultra-processed food or to exercise at home in 

only seven minutes per day. Research shows that people are more likely to increase and maintain 

physical activity when they do not necessarily need to move to specific locations (Hillsdon & 

Thorogood, 1996) and the basic Life of Health idea to put the body in motion and make informed 

food choices reinforced the simplicity of being physically active and eating healthily. The Life of 

Health billboard which was at the entrance of the city of Jaguariúna with the words “get off the 

sofa, spend 2 more hours on foot per day, you can lose 5 kilos per year already!” exemplified that 

it does not take much to be healthy. 

 

Exploring the Mutual Influence across Segments  

From the results of Life of Health, we learnt that targeting different but related segments had been  

beneficial, especially because entire families had the opportunity to join the intervention together. 

We understand that receiving the same message in accessible ways and through diverse channels 

oriented to each family member profile – whether an adult, child, or adolescent – or coming 

together as a family to the events, was of the utmost value for triggering a healthy lifestyle for the 

family as a group. Based on previous studies (e.g., Sleddens et al., 2017), we conclude that that one 

family member could have influenced another in a continuous loop that built up the Life of Health 

desired behaviours. The role of the multipliers should also have strengthened this loop as they 

synchronously passed the Life of Health message on. All the segments exerted a mutual influence 

upon one another that contributed to the success of the intervention.  

 

Capitalising on a Public Figure and Partnership 

The fourth lesson drawn from Life of Health is the importance of capitalising on the strengths of 

the involvement of a public media figure, as well as public-private partnerships, to influence the 

behaviour change of an individual. Atalla set an example to inspire the target audience to awareness 

and action. Over the intervention period, besides his massive media appearance, Atalla was 

physically present at more than 50 small and large scale events held in diverse private and public 

settings offered by the partnerships. Comprehensive stakeholder involvement allowed the citizens 

to find the appropriate public locations (e.g., equipped parks for the workshops) and support (e.g., 

meetings with health professionals at public places) to change their lifestyle for better. 
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Going Beyond Unidirectional Communication 

Mass media, digital social media, and events had an important complementary role in Life of 

Health. The decision by Life of Health to undertake events instead of relying only on mass media 

supports the view that population-based health interventions must go beyond unidirectional 

communication to accomplish substantial citizen engagement. As a multidirectional 

communication tool, we understand that social media has also emerged as a potential channel for 

citizen engagement, which means that interventions can blend strategies that tie the popularity of 

a public media figure with the desires of ordinary people who use social media to post their own 

experiences with the project (e.g., their photos attending the events on their personal Instagram 

account).  

 

DISCUSSION  

Life of Health has united individuals, businesses, and governmental spheres in an attempt to create 

environmental, organisational and social conditions more favourable to the adoption of a healthy 

lifestyle. As described in Table 4, Life of Health developed actions that involved all macro-social 

marketing levels.  

The training sessions in public institutions were attended by the mayor and the staff 

responsible for health, education, and sport at the municipal level, thus having the important 

upstream function to align Life of Health systematically with political leaders who influence the 

lives of citizens through public policies and educational guidelines. For example, the Education 

Secretariat spread recommendations to every school of the city to enrich the school environment, 

to encourage physical activity during student break time and to open the school playground to the 

local community outside school hours. 

The training sessions at public institutions also had a midstream function to guide health 

professionals (e.g., nurses, doctors) who work directly with the population at the municipal hospital 

and public health clinics. In the training of these professionals, the Life of Health team took into 

consideration that the health awareness of citizens and their understanding of health information 

can partly be attributed to health professionals (Shieh & Halstead, 2009) who were trained on the 

way to approach patients, using accessible and clear language.  

We believe that the training that the multipliers received throughout the project period, allied 

with the media actions, created a solid basis for extending multiplier influence over the population 
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regarding the desired behaviours of the intervention. It is worth mentioning that although previous 

studies have emphasised that mass media can produce a limited, short-term impact on individual 

behaviour change, it can work as a useful tool for practitioners working at the community level, as 

is the case with the multipliers, as it functions as a benchmark for future interventions (Cavill, 

1998). Based on exemplary interventions, such as the North Karelia project – a long term highly 

successful community control programme on cardiovascular diseases, which since the 1970s has 

been investing in health professionals and achieved a substantial reduction in mortality rates in the 

population (Puska, 2002) – we surmise that the Life of Health multipliers, including health 

professionals and the educational team, have high potential to continue being an influential 

reference group in the long term.  

Therefore, actors who perform services that helped facilitate   the promotion of a healthier 

lifestyle directly or indirectly, by favouring behavioural change and its maintenance, were involved 

in actions at the midstream level and Life of Health provided examples beyond the training of 

multipliers in this regard, such as the company training sessions in which the Life of Health team 

of experts highlighted to corporate decision takers the importance of offering a healthy menu option 

to the employees at the company restaurant and presented a suggested menu change.  

Events such as the biking event and the picnic had downstream focus as they encourage 

participation of the individual and their immediate family and friends, empowering each one to 

assume an active role in their own care. The individual was also the centre of the downstream 

influence of mass media and digital social media to the extent that the media was used to 

disseminate and emphasise the message that everyone should be the protagonist of his or her own 

health stories.  

 

CONCLUSION 

By using Life of Health as a case study, we demonstrate in this article that social marketers can 

embrace BCW as a useful systematic social marketing framework to understand behaviours and 

create effective interventions that result in the desired behaviour change. Our analysis showed that 

the BCW works within all of the TTP stages except the follow-up; therefore, social marketers 

interested in applying BCW are advised to add a follow-up task to the model.  

Life of Health meets the three requirements that, according to Sjöström and Stockley (2001), 

the most effective interventions on physical activity and healthy eating should fulfil: it worked at 
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the policy, environmental, community, and individual levels (i.e., downstream, midstream, and 

upstream social marketing), it adopted an integrated, multi-disciplinary approach (e.g., focus on 

both physical activity and healthy eating and on different target audiences); and involved a 

complementary range of intervening actions (i.e., mass media, social digital media, and events).  

Our analysis demonstrates that population focused social marketing interventions, such as 

Life of Health, are able to produce effective results when targeting desired behaviours that are 

intrinsically related, and that the keep-it-simple principle encourages behaviour change. Life of 

Health presents itself as a call-to-action movement, and as such it targeted different audiences and 

had the active participation of various sectors of society, including the collaboration of politicians, 

private-companies, health services, and educational institutions. We posit that the successful levels 

of behavioural change achieved were the result of the joint actions of all parties involved, led by a 

public media figure, in addition to their city-wide and longitudinal coverage, which was made 

possible because of the numerous public-private partnerships that had been set up.  

In this article, we were unable to discuss the Life of Health legacy to the local health industry. 

A valuable future research effort should be devoted to calculating how much money this type of 

population-based health intervention is able to save in terms of health bills (i.e., spending on 

hospital and medical procedures) in the long term, comparing the cost of preventive versus healing 

approaches, which could be particularly useful to inform the APEASE criteria of cost effectiveness. 

Future research should investigate the potential, indirect side- effects in children and adolescents 

from intervention actions aimed at adults. Although digital social media was targeting adults, in 

Life of Health it could have impacted children and adolescents somehow, as their time spent in 

front of the computer seems to have increased after the intervention.  
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Supplementary Material to “Where Healthy Lifestyle Meets Social Marketing: A 

Population-Based Intervention to Promote Physical Activity and Healthy Eating” 

 

Appendix S1. Further information about the influence of Marcio Atalla as a public media figure in 

Brazil 

Appendix S2.  Detailed description of the mass media, digital social media, and the events which 

Life of Health implemented as actions of the intervention 

Table S1.  Life of Health matrix of links between COM-B and intervention functions 

Table S2.  Life of Health matrix of links between policy categories and intervention functions 

Figure S1.  Life of Health timeline 

Figure S2.  Message posted in newspapers and website with the words “TAKE CARE OF 

YOURSELF! YOUR HEALTH IS THE MOST IMPORTANT THING YOU 

HAVE! Choose a physical activity that you enjoy and do it regularly, make good 

choices for your food and try to sleep well! These are some truths that we all know.” 

Figure S3.  Message published on the Life of Health Instagram page, with the words 

“MOVEMENT AND FOOD ARE THE BEST FRIENDS OF QUALITY OF 

LIFE.”  

Figure S4.  Life of Health billboard at the entrance of the city of Jaguariúna with the words 

"GET OFF OF THE SOFA, SPEND 2 MORE HOURS ON FOOT PER DAY YOU 

CAN LOSE 5 KILOS PER YEAR ALREADY!” 

Figure S5. Life of Health street ad at the bus stop with the words "YOU CAN HELP 

JAGUARIÚNA BE THE HEALTHIEST CITY IN BRAZIL” 

Figure S6.  A report published on 26/03/2016 in the newspaper Gazeta Regional on Life of 

Health with the title “Jaguariúna will plan actions for a healthy life for the world" 

Figure S7.  Interview published on 25/05/2016 in the Folha de S. Paulo entitled “5 tips from 

Marcio Atalla to eat healthily and lose weight.” 

Figure S8.  Life of Health Instagram page with the description “Life of Health, conceived by 

Marcio Atalla, with the aim of giving more balance and quality of life, through 

movement, to the residents of Jaguariúna." 

Figure S9.  The Hi, Atalla! mobile app, available in Google Play stores (Android phones) and 

App Store (Apple mobile phones) 
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Figure S10.  The inaugural walk, which began in the Cultural Centre and passed through the 

streets and avenues of the central region of Jaguariúna, finishing in Park of the Lakes 
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Appendix S1 

 

Marcio Atalla gained visibility in the media by launching a reality show in 2011, Medida Certa 

(The Right Measure), which was broadcast by Rede Globo, a Brazilian open commercial television 

network, viewed by more than 200 million people daily; the group which owns TV Globo is the 

19th largest media company in the world (Zenithmedia, 2017). Medida Certa challenged people 

from different walks of life to go through a lifestyle change.1  

Atalla is the author of several books on well-being. One of his books, Sua Vida em 

Movimento (Your Life in Motion) reached 14th position in the Brazilian bestsellers list the year it 

was released, 2012 (PublishNews, 2012). In 2014, Atalla launched the BemStar (WellBeing) 

YouTube channel2, which in 2018 already had as many as 160 thousand subscribers. The channel 

features weekly videos with physical activities and eating tips for internet users. Atalla has his 

personal website3 and also a business, Casa do BemEstar4 (House of WellBeing), which offers 

rehabilitation activities (e.g., hydrotherapy), personalised exercise programs (e.g., aerobic 

workouts, bodybuilding), and body care (e.g., massages) to their customers.  

  

                                                     
1 See: http://memoriaglobo.globo.com/programas/jornalismo/programasjornalisticos/fantastico/ medida-
certa.htm 
2 See: https://www.youtube.com/user/canalbemstar/ 
3 See: http://www.marcioatalla.com.br/ 
4 See: http://www.casadobemstar.com.br/ 

http://memoriaglobo.globo.com/programas/jornalismo/programasjornalisticos/fantastico/%20medida-certa.htm
http://memoriaglobo.globo.com/programas/jornalismo/programasjornalisticos/fantastico/%20medida-certa.htm
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Appendix S2 

 

Mass Media 

Billboards and Street Ads 

Four continuously updated billboards and 12 street ads were on exposition for the entire 

intervention in places where the inhabitants of Jaguariúna circulated en masse, such as the entrance 

of the city (Figure S4), in the railway station, at tourist points (e.g., museums) and at bus stops 

(Figure S5), containing motivational messages to encourage physical activity and healthy eating.  

 

Short Text Messages (SMS) 

Weekly, for 28 weeks, text messages (SMS) of up to 150 characters (including spaces) were sent 

to the cell phones of those adults enrolled in the project, for example: “Leave early and get home 

late? Then move during the day: swap the elevator for the stairs, walk further, stand up when on 

the phone”. 

 

Radio 

Jaguariúna has two local radio stations (Nova FM and Radio Estrela), and both have publicised the 

entire Life of Health Project and covered the events live. In addition, a weekly show called “Vida 

de Saúde” (Life of Health) on the Brazilian radio station CBN,5 with national coverage via 25 

affiliates throughout the country transmitted in AM or FM, promoted Life of Health and invited 

Atalla to talk about how to have a healthy lifestyle. 

 

Television 

More than 20 reports were shown on local television shows, transmitted to Jaguariúna and nearby 

cities.6 On September 13, 2017, a report was presented in Jornal Nacional, a primetime news 

program aired by Rede Globo, presenting the results of Life of Health. This report has had more 

than 13 thousand views on YouTube.7 

                                                     
5 See: http://cbn.globoradio.globo.com/ 
6 See: http://g1.globo.com/sp/campinas-regiao/jornal-da-eptv/videos/v/preparador-fisico-marcio-atallacontinua -with-

activities-in-jaguariuna / 5042519 
7 See: https://www.youtube.com/watch? v = bklaNaKAjtM  
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Newspapers and Magazines 

Jaguariúna has three local weekly newspapers (Jornal de Jaguariúna, Gazeta Regional and Correio 

Popular), and all were present at the events and published weekly reports, in both printed and online 

formats (Figure S6). At the national level, Jornal Folha de S. Paulo, the newspaper with the largest 

circulation in Brazil in digital format, and the third largest in print, with daily averages in the 

respective month of 162 thousand and 155 thousand copies, conducted an interview with Atalla on 

the Life of Health Project (Figure S7). More than ten magazines, such as the fitness magazine Boa 

Forma (125 thousand copies monthly) and the fashion magazine Elle (80 thousand copies 

monthly), published content on Life of Health. 

 

Illustrated Booklet  

More than 5 thousand illustrated booklets were distributed to the population at events that took 

place in parks and public recreational spaces, businesses, schools, restaurants and public 

institutions. The contents of the illustrated booklets were a set of instructions for doing physical 

activity (e.g., “It is never too early, nor too late – children and the elderly should also exercise 

regularly”) or for better food choices (e.g., “Drink more water and less sugary drinks”).  

 

Digital Social Media 

Instagram, Facebook, YouTube and the Website 

The Life of Health profile on Instagram reached more than two thousand followers (Figure S8), 

while the Facebook page of the project was liked by more than six thousand people. The Life of 

Health YouTube channel included 42 short videos (average duration of three minutes and 21 

seconds) and hit around 8 thousand views. The Life of Health website (www.vidadeesaude.com.br) 

featured content on the project description, event programming, links to Instagram, Facebook and 

YouTube. The digital social media was updated periodically from March 16, 2016 until the end of 

the intervention. 

 

Mobile App 

The Oi, Atalla! (Hi, Atalla!) application, launched on March 23, 2016, is a platform for the 

guidance and monitoring of structured and non-structured physical activities and the registration 
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of food choices (Figure S9). The app was available in Google Play stores (Android phones) and 

App Store (Apple phones). It was necessary to be enrolled in the project to use the application.  

The main sections of the application were: (1) Activity chart, aimed at counting daily 

activities, with the setting of a daily goal for the number of steps walked and an activity simulator 

within the routine; (2) Activities, meals and notes, a section to take down the type, duration and 

dates of physical activities carried out, in addition to the types and frequencies of meals; (3) 

Challenges, a section where the user could find “food and movement” competitions between 

friends and other users; (4) Achievements, designed to present the evolution and level of 

engagement on the platform; (5) Content, containing editorial information on nutrition, well-being 

and physical activities; (6) Calculator, a resource to help maintain focus on goals; and finally (7) 

Public Profile, section through which the user could share their achievements with other users of 

the application.  

 

Events 

Walks 

Life of Health promoted two walks in the city of Jaguariúna. The inaugural walk in Jaguariúna 

Park (Figure S10). Atalla launched Life of Health at this event, attended by about three thousand 

people. Participants began the morning with a yoga class and stretching, before walking through 

the streets and avenues of the central region of Jaguariúna, which began at 10 am. Before the start 

of the walk, Atalla talked to the audience and played a game of “magic weight loss pills”, which 

contained, hidden, their lists of exercises as a solution for a healthier life. 

On May14, 2016 Atalla led the walk in a housing complex, in a populous and important 

region of the city of Jaguariúna Cruzeiro do Sul) at the end of the event, the Life of Health team 

showed that to transform your lifestyle, you need to start by setting realistic goals such as going 

for a walk in your own neighbourhood. 

 

Biking Event 

On September 12, 2016, Life of Health promoted a cycling tour in Santa Maria Park that brought 

together children, youths, adults and the elderly to celebrate the 62nd anniversary of the city of 

Jaguariúna. The event started with stretching and zumba classes and then departed on the 6km cycle 
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route. 

The event was intended to convey the idea that riding a bike is not only fun, but it is also 

good for your health, as well as showing that cycling helps to exercise the body, it does not pollute 

and can be used routinely. Additionally, Life of Health sought to create a cycle of awareness on 

the importance of a peaceful coexistence between pedestrians and car users, and posters were 

posted on the streets of the city with the following messages “No traffic rule is more powerful than 

common sense and respect among people,” “A bicycle is also a vehicle.” At the finish line, athletes 

took part in a raffle for prizes such as bikes, gymnasium license plates, T-shirts, bottles, bicycle 

safety gear. The awards included the youngest and oldest cyclist, the liveliest cyclist, the oldest 

bike and the most decorated bicycle. 

 

Picnic 

On July 10, 2016, Life of Health held a picnic in Park of the Lakes, the event gathered around 600 

people. During the event, Atalla talked about the importance of engaging in physical activity and 

healthier eating. The audience took part in challenges and jokes (e.g., jumping in and out of hula-

hoops as the questions were answered correctly). The goal of the picnic was to provide a morning 

of leisure and information for people of all ages and to show that it is possible to do some kinds of 

leisure that also involve movement. The initiative reported on the nutritional value of food and 

clarified that just having a picnic most weekends not only has health benefits but can also help 

bring families together. 

 

June Festival 

Life of Health held a June festival (a traditional Brazilian party held in June), on June 18, 2016. 

The event involved a lot of music, dance, games and challenges (e.g., the “the kissing booth” in 

which the kiss was paid for with physical activity such as squats and the “chain” in which the 

person was trapped for two minutes and needed to do any kind of exercise to leave, such as jumping 

jacks, depending on what the sheriff ordered). The food stands were the main attraction of the 

festival. There were many typical kinds of food on the menu, such as sweetcorn, cakes, and 

traditional dishes. Atalla talked to some festival participants and conveyed the message that health 

and fun go together; he explained that one does not have to despair at such events, after all, 
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exceptions will always exist and he stressed that it is not healthy to build a guilty relationship with 

food and the best is to enjoy the day to eat some of the goodies on offer, but after eating, keep the 

body moving. 

 

Atalla Laboratory 

On May 7, 2016, Life of Health organized a stylised laboratory set up in the Park of the Lakes. The 

event lasted a whole day and aimed to unravel myths and truths about physical activity and food. 

The Life of Health team interacted with participants to prove that just a little exercise can positively 

affect health. The event invited volunteers (usually in pairs) to perform tests, answering questions 

regarding the performance of physical activity. In the first test, to answer the question “If I sweat 

more, will I lose more weight?”, two volunteers were invited to pedal for 20 minutes on an exercise 

bike. One of them was in light clothes and one in trousers and a sweater. After pedalling, although 

the bikes recorded similar burns (118 and 116 calories), the volunteer in heavier clothing weighed 

100 grams less; both had a glass of water. Weighing the volunteer of the heavy clothes again, it 

was noted that they had “recovered” the weight. This led to the conclusion that the excess of 

clothing was more wearing, but this is not reflected in caloric expenditure. The lesson of this 

activity is to forget that the more you sweat the more weight you will lose; the ideal way is to do 

physical activity in comfortable clothes and with less heat. The next step was to find the answer to 

the question; “Is it possible to control and prevent diabetes with physical activity?”. Also, with the 

help of volunteers and in the presence of a physician and physical educator, the volunteers were 

encouraged to exercise, and blood pressure was measured before and after movement, and the 

results indicated that movement reduces the levels of sugar in the bloodstream. In this event, Atalla 

shared information about the coronary risks of hypertension and osteoporosis linked to a sedentary 

lifestyle and obesity. 

 

Challenge Day 

The Challenge Day happened on May 25, 2016 and was an event that launched several different 

challenges, sent to participants via short text messages. Participants were encouraged to set goals 

for physical activity and food consumption (e.g., one hour of physical activity, two litres of water 

and eight hours of sleep). Schools and universities invited students to attend standing classes; in 
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public institutions, the challenge was to lose weight by making dietary changes. In companies, the 

challenge was to count the number of steps taken each day and three people were encouraged to 

take 10 thousand steps a day for three months. The participants with the best performance were 

given rewards at the June festival.  

 

Life of Health Clinic  

On July 24, 2016, at Dona Zenaide Theatre, Life of Health set up an office for the participants to 

have blood tests and to question the results of their laboratory examinations with the doctors and 

nurses of the Life of Health team. Atalla followed the event and explained that blood tests are 

important for the detection of the risk factors that allow for the development of diseases. A 

psychiatrist with more than 20 years of clinical experience closed the event with a lecture on stress 

and psychosomatic diseases, showing the relationship between the imbalances of the body and 

diseases of the mind and how physical activity aids in the treatment of diseases such as depression. 

 

Exercise and Healthy Eating Workshops 

The exercise workshop took place in the Park of the Lakes on May 18, 2016. Atalla approached 

topics related to physical activity with simulations of exercises that can be done at home. The 

workshop dealt with the benefits of exercising for body metabolism, high-intensity exercise 

(spending only 7 minutes) and strength training with the use of light and heavy loads. After his 

explanation, Atalla took questions from the audience. On May 22, 2016, Life of Health held the 

healthy eating workshop in Santa Maria Park. Atalla, with the help of nutritionists, addressed 

several topics regarding healthy eating, among them: identification of signs of hunger and satiety; 

the benefits of fresh food intake and the harmful effects of ultra-processed foods; the reading of 

food labels; paying attention to the amount of salt, sugar and fat in processed foods; proper ways 

of creating a healthy dish; encouraging people to cook their meals; environmental influences on 

food and a debate on the concept of diets and light foods. To address these issues, the workshop 

developed several activities, for example, the nutritionist invited volunteers to separate food into 

baskets according to the categories of fresh, processed and ultra-processed foods and they were 

then approached about the required amount of each category in meals. Another healthy eating 

workshop activity was teaching how to assemble a healthy dish recommending the inclusion of 
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50% fruit and vegetables , 25% grains and 25% protein. 

 

Training Sessions in Schools 

Periodically, throughout the seven months of the intervention, the Life of Health team conducted 

training in every school in Jaguariúna (three private and 15 public schools) that involved directors, 

coordinators, teachers, and the education secretary, to encourage movement and good nutrition in 

the school environment. The Life of Health team has shown that encouraging a healthier life should 

start as a child and that it is important to stimulate the taste buds of children so that, from an early 

age, they become accustomed to eating all types of food. Atalla along with some students put up 

posters in the schools with messages of incentives and tips (e.g., “Let’s make a deal? We can only 

stay in front of a screen three hours a day, okay?”, “Enjoy the playground to mess around, play and 

run, standing still is boring and lazy!”) and delivered an illustrated booklet with five steps to 

increase levels of physical activity and reduce sedentary behaviour during and after school hours. 

The training sessions brought about structural changes in schools (e.g., the opening of sporting 

spaces to the community at weekends) and improvements in menus (e.g., a private school adopted 

the measure of only selling sweets and soft drinks in the canteen one day a week; public schools 

exchanged powdered juice for fruit pulp during meals). The training sessions have strengthened 

the idea of inspiring children and adolescents to bring the knowledge home and it can improve the 

diet of the whole family. 

 

Training Sessions in Restaurants 

The Life of Health team visited six restaurants and suggested the inclusion of healthy options on 

the menu with balanced meals consisting of vegetables, greens, grains and lean meats. The team 

had a chat with restaurant nutritionists and offered some tips to promote improvements in the food 

supply. 

 

Training Sessions in Private Companies 

The Life of Health team was present in 16 private companies. The training involved several 

activities such as the accomplishment of workplace physical exercise sessions in companies 

lectures on health, movement and nutrition collaborators, distribution of an illustrated booklet, 
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installation of alarm bells to trigger movement (i.e., when ringing, everyone should get up and 

move); visits to the canteens proposing new dining options and the launching of challenges. 

 

Training Sessions in Public Institutions 

Throughout the seven months, Atalla along with the Life of Health team visited 15 public 

institutions (e.g., the municipal hospital, public health clinics, the Health and Education 

Secretariats, education and sports centres) and talked to doctors, nurses, nutritionists, community 

health agents and health professionals to empower them to bring information about healthy 

lifestyles to the population. 

The staff put up posters at the institutions and delivered the illustrated booklet with 

information on the benefits of being active and healthy eating. The training took place in different 

places such as hospitals and theatres and confirmed the idea that health professionals are the main 

multipliers of the healthy lifestyle principle because they have direct contact with the population 

and their example and engagement is fundamental for behaviour change to occur. 
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Table S1. Life of Health Matrix of Links between COM-B and Intervention Functions 

 

Note: ED: Education; PR: Persuasion; IN: Incentivisation; CO: Coercion; TR: Training; RE: Restriction; ER: Environmental Restructuring; MO: Modelling; EN: 

Enablement The shaded areas indicate the intervention functions that are potentially relevant to bring about the desired change, as originally proposed by Michie et 

al. (2014). The presence of the symbol () indicates that Life of Health has implemented the intervention function to bring about the desired change. Shaded areas 

without the tick indicate intervention functions that were not implemented by Life of Health because they did not meet the APEASE. 

Source: Based on Michie et al. (2014).
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Table S2. Life of Health Matrix of Links between Policy Categories and Intervention Functions 

 

Note: ED: Education; PR: Persuasion; IN: Incentivisation; CO: Coercion; TR: Training; RE: Restriction; ER: Environmental Restructuring; MO: Modelling; EN: 

Enablement. The shaded areas indicate the intervention functions that are potentially relevant to bring about the desired change, as originally proposed by Michie 

et al. (2014). The presence of the symbol () indicates that Life of Health has implemented the intervention function to bring about the desired change. Shaded 

areas without the tick indicate intervention functions that were not implemented by Life of Health because they did not meet the APEASE criteria.  

Source: Based on Michie et al. (2014). 
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Figure S1. Life of Health Timeline 
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Figure S2. Life of Health Message posted in Newspapers and the Website 

 

Note: Message posted in newspapers and website with the words “TAKE CARE OF YOURSELF! YOUR 

HEALTH IS THE MOST IMPORTANT THING YOU HAVE! Choose a physical activity that you enjoy and do 

it regularly, make good choices for your food and try to sleep well! These are some truths that we all know”.  

Source: Advertising Agency ACT10N. 
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Figure S3. Life of Health Message Posted in Instagram 

 

Note: Message published on the Life of Health Instagram page, with the words “MOVEMENT AND FOOD ARE 

THE BEST FRIENDS OF QUALITY OF LIFE”.  

Source: Advertising Agency ACT10N. 
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Figure S4. Life of Health Billboard 

 

Note: Life of Health billboard at the entrance of the city of Jaguariúna with the words "GET OFF OF THE SOFA, 

SPEND 2 MORE HOURS ON FOOT PER DAY YOU CAN LOSE 5 KILOS PER YEAR ALREADY!”.  

Photograph by Adriana F.V. Bastos. 
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Figure S5. Life of Health Street Ad 

 

Note: Life of Health street ad at the bus stop with the words "YOU CAN HELP JAGUARIÚNA BE THE 

HEALTHIEST CITY IN BRAZIL”. 

Photograph by Adriana F.V. Bastos. 
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Figure S6. Life of Health Report in Local Newpaper 

 

Note: A report published on 26/03/2016 in the newspaper Gazeta Regional on Life of Health with the title 

“Jaguariúna will plan actions for a healthy life for the world". 

Source: Advertising Agency ACT10N. 
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Figure S7. Life of Health Report in National Newspaper 

 

Note: Interview published on 25/05/2016 in the Folha de S. Paulo entitled “5 tips from Marcio Atalla to eat 

healthily and lose weight". 

Source: Advertising Agency ACT10N. 
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Figure S8. Life of Health Instagram Page 

 

Note: Life of Health Instagram page with the description “Life of Health, conceived by Marcio Atalla, with the 

aim of giving more balance and quality of life, through movement, to the residents of Jaguariúna". 

Source: Advertising Agency ACT10N. 
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Figure S9. Hi, Atalla! Mobile App 

 

Note: Hi, Atalla! app was available in Google Play stores (Android phones) and App Store (Apple mobile phones).  

Source: Advertising Agency ACT10N 

Notes: 

Left-aligned image: User, Password, ACCESS 

Centre-aligned image: Activities (walking, treadmill, baby stroller/buggy)  

Right-aligned image: Dashboard, physical condition: sedentary, risk group: yellow, objective: fat reduction, your 

goal is 7,500 steps per day. 
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Figure S10. The inaugural Walk Event 

 

Note: The walk began in the Cultural Centre and passed through streets and avenues of the central region of 

Jaguariúna, finishing in Park of the Lakes, the walk took place on 30/04/2016.  

Source: Advertising Agency ACT10N. 
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"A healthy outside starts from the             

inside." 

Robert Urich 

 
4. CHAPTER 4 – ARTICLE 3 

 

ASSESSING THE IMPACT OVER TIME OF A POPULATION-BASED 

INTERVENTION TO INCREASE PHYSICAL ACTIVITY AND HEALTHY 

EATING VIA THE TRANSTHEORETICAL MODEL 

 

 

ABSTRACT 

The objective of this article is to investigate the impact, over time, of a population-based social 

marketing intervention which aimed to increase engagement in physical activity and improve 

the food choices of the target population. We evaluated levels of exposure to the campaign, and 

also the stages of behaviour change of the Transtheoretical Model (TTM), taking into account 

the motivations for taking part in physical activity and eating healthily We did this by 

comparing two groups: those who were aware of the intervention (i.e., the intervention group) 

and those who were not (i.e., the comparison group) at two different points in time: just after 

the intervention (phase I) and 9 months after the phase I (phase II).  Although those who took 

part in the intervention demonstrated positive responses regarding the stages of change, shown 

in the lower rates of relapse, no statistical significance was found between the intervention and 

the comparison groups as regards the TTM stages. Over time and when measured against  the 

comparison group, individuals from the intervention group had increased their level of 

motivation in regards to the prevention of ill-health, by engaging in physical activity, and 

regarding food, they had  more intention to eat healthily and now self-identified as healthy 

eaters. These findings add to the literature on habitual behaviours, mainly regarding the upkeep 

of healthy behaviour and show that the intervention contributed to a way of reducing physical 

inactivity and obesity.  

 

Keywords: physical activity, healthy eating, TTM, stage of behavioural change, motivation, 

habitual behaviour, social marketing, population intervention 
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INTRODUCTION 

Regular physical activity and healthy eating are fundamental conditions for the improvement 

of individual and collective well-being. The adoption of healthy habits helps to prevent 

noncommunicable diseases (NCDs) (Story et al., 2008), such as cancer, diabetes, pulmonary, 

cardiovascular and respiratory diseases, which represents about 71% of all deaths in the world 

(WHO, 2018). In addition to multiple individual health benefits, healthy habits can produce 

benefits for society. For example, reducing the mortality rate caused by ischemic heart disease 

and stroke by 10% would decrease economic losses in low- and middle-income countries by 25 

billion per year, which is three times higher than the investment allocated for the prevention of 

diseases (WHO, 2018). 

Furthermore, the increase in physical activity such as cycling and walking generates 

potential environmental benefits, for example, the reduction of air pollution and less congested 

and safer roads (WHO, 2018). In childhood and youth, the practice of structured physical 

activity unites individuals from different social and economic circumstances around a common 

interest, offering them the sense of belonging to a team or club, which reinforces circles of 

social interaction, community cohesion and civic pride. It also provides them with the 

opportunity to develop valued skills and ability (e.g., creativity, intelligence and dynamism). 

These capabilities help in the fight against antisocial and criminal behaviours (Bailey, 2006; 

Miller et al., 1997; Morris et al., 2003).  

In relation to food, the search for healthy eating patterns promotes changes beyond 

individual health, such as changes in market dynamics, from the supply and availability of 

healthy foods to the encouragement of new formulations or reformulations of products (Story 

et al., 2008). Another impact is to force the legislative change of food, for example, the 

awareness of healthy eating helps in advertising controls that have been commonly used to 

protect kids through restrictions to timing and content of television food advertising and fiscal 

measures (taxes/subsidies of food); these measures are intended to increase the price of 

unhealthy foods (Capacci et al., 2012). 

The consumption of fresh and healthy food, familiar agriculture and fishing are 

encouraged, thereby generating more jobs in rural zones (Fulponi, 2009). Healthy eating can 

also help reduce climate change as it reduces the production of greenhouse gases (includes CO2, 

CH4, N2O) (Macdiarmid, 2013).Moreover, it helps reduce food waste, because the change in 

knowledge and eating habits increases the ability to  plan and prepare the right quantity of food 

(Quested et al., 2013).  

WHO (2012) warned of the urgent need to put a healthy lifestyle into practice and in 2018 
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it launched the Time to Deliver report, which calls for the commitment of all countries of the 

world to reduce physical inactivity and unhealthy diets (especially those high in sugar, fats, and 

sodium) in all age groups. The report established the goal of reducing mortality from NCDs by 

a third before 2030. 

In line with this call, different health interventions have been implemented in recent years 

(a successful example is the school physical activity program called Build Our Kids’ Success – 

BOKS, implemented in over 2,000 elementary and middle schools in the United States and 

internationally) (Pojednic et al., 2016). 

  

Research Gap 

Interventions can be defined as coordinated sets of activities designed to modify specific 

patterns of behaviour (Lefebvre, 2013). A significant gap in the literature is that few 

interventions have aimed to alter unsustainable health behaviours, especially in the long term 

(Rundle-Thiele et al., 2019). Although behaviour change is the ultimate goal of social 

marketing, a dominant criticism of social marketing itself is the overuse of cross-sectional 

designs rather than longitudinal designs that could evaluate the change and maintenance of 

behaviour (Armitage, 2005; Mihrshahi et al., 2015; Shefferly et al., 2016). Therefore, the focus 

on the formation of habit and the changes required to adhere to new behaviours remain limited 

in social marketing (Brennan et al., 2014). 

Furthermore, more research is needed to evaluate the intervention strategies that are 

specifically designed to change and create healthy habits (Van't Riet et al., 2011), as it is 

estimated that in stable contexts, up to 45% of the behaviours we adopt tend to be repeated 

every day (Wood et al., 2002). The behavioural repetition that shapes habits can be induced by 

motivational properties such as the existence of rewards, the acknowledgement of well-being 

and gratifying results in which the performance leads to positive consequences. The domain of 

habit over behavioural intention increased interest in the development of habits as the goal of 

health interventions, given that the formation of habit must protect against possible losses in 

motivation (Lally & Gardner, 2011; Rothman et al., 2009). 

The purpose of our study is to investigate the impact, over time, of a population-based 

intervention aimed at improving healthy habits. The population-based intervention under 

analysis is the “Life of Health”, a 7- month intervention undertaken in the city of Jaguariuna, 

Brazil, from May to December of 2016, with the aim to foster a set of daily behaviours related 

to the practice of physical activity and diet (Atalla et al., 2018). Life of Health encouraged body 

movement and healthy food choices across different contexts (e.g., leisure, work, home) and 
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consistently, via mass media, digital media, and events, so that the whole city was exposed to 

intervention in some way and about nine thousand people, representing 17% of the city's 

population, had officially registered to take part, having directly reached all schools and public 

health clinics. 

We comparatively, over time, monitored the motivation of those who were aware of the 

intervention (e.g., those who remember the campaign in the media and/or took part in the 

events) against the motivation of those who were not. We did so according to the stages of 

change of the Transtheoretical Model, which is an effective model to evaluate the results and 

health gains (Mostafavi et al., 2015). 

 

LITERATURE REVIEW 

Habitual Behaviour  

Lifestyle is a sociocultural phenomenon in which behaviour patterns interact with situational 

context (Dean et al., 1995). The adoption of lifestyles is determined by a process of rational 

choices in the midst of the available lifestyle options (Giddens, 2013). For the adoption of a 

healthy lifestyle to be most effective, it is important that behaviours become habits, that is, that 

they become automatic, therefore, less conscious effort is required. Habits are central to people's 

lives as they relate to behaviours that reproduce daily as part of the routine (Wood & Quinn, 

2005), such as choosing the same types of food in meals. Habits arise as cognitive responses to 

the judgment that certain behaviours are the best choices. Habit formation occurs gradually over 

repeated trials that generate desired results (Wood & Neal, 2007). With the ascertainment of 

positive results, intentions form to repeat the behaviour in future, and habitual behaviours 

emerge (Wood & Neal, 2009), these habits are resistant to change even in circumstances which 

would work against intentions. 

Because habits can be conceived of as behavioural responses that are triggered by 

situational cues that have been repeatedly reinforced by contingent positive outcomes, 

interventions to change or create habits can be targeted (i) at the situation, (ii) at the response 

and (iii) at relevant contingencies. That is, in order to change or create habits, the situation that 

triggers the habit must be changed, attempts might be made to influence the resulting response, 

and the contingencies that reinforce the habitual behaviour might be changed. Carefully 

designing and rigorously evaluating interventions that are based on these insights can contribute 

considerably to our understanding of habits and to our abilities to change them (Van’t Riet et 

al., 2011).  
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Motivation 

Motivation can be understood as an energetic state that guides the behaviour or the action of 

the individuals (Ryan & Deci, 2000). Motivation can be categorized according to reasons 

emanating from the self, called intrinsic motivation (e.g., satisfaction, pleasure and well-being), 

or responses to external demands to extrinsic motivations (e.g., expectation of rewards or 

punishments). When motivations integrate people’s values (Plant & Ryan, 1985), they therefore 

become an integral part of the identity of individuals, strengthening their capacity to think about 

themselves and their behavioural choices (Rise et al., 2010). 

Habitual behaviour proceeds in line with motivation, where habit and motivation concur 

(Gardner, 2009). Many motivational challenges from daily life occur at regular intervals, for 

example, a great part of the appetitive impulses (e.g., thirst, hunger) are cyclic and individuals 

act to answer them at certain times of day, in specific circumstances (Wood & Quinn, 2005). 

Other challenges, such as performing regular physical activity or losing weight, also involve 

periodic activities that occur at specific and recurrent times and places. This regularity in 

behaviour creates repeated patterns of activities in the daily routine directed by goals and 

motivations. Due to the repetition of behaviour in stable contexts, actions have become 

automatic and the deliberation on behaviour becomes dispensable, and habits interact with 

motivational processes, giving answers in terms of behaviour. This describes the associative 

processing system that grounds the relation of habitual behaviour and motivational processes. 

  

The Stages of Change of the Transtheoretical Model 

The Transtheoretical Model (TTM) is a model of intentional change that predicts the potential 

results during the process of acquisition and maintenance of new behaviours (Mastellos et al., 

2014). The underlying assumption of the TTM is that behavioural change is complex and can 

unfold in a sequence of stages, taking into account the fact that people often adapt different 

processes of change according to the progress they have made to change their behaviour 

(Prochaska, 1992; Prochaska & Velicer, 1997). The TTM stages of change define the temporal 

dimensions of the model (when people change), as well as where people are in the process of 

change. 

The five TTM stages of change are: (1) precontemplation – no intention to change to 

the objective behaviour in the predictable future (operationally defined as the next six 

months); (2) contemplation – intention to achieve the objective behaviour in the predictable 

future (within six months); (3) preparation – intention to achieve the objective behaviour in 

the immediate future (within the next 30 days);  behavioural steps have usually been taken 
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towards the goal; (4) action – recently achieved the objective behaviour (less than six months); 

and (5) maintenance – achieved and continued the goal for at least six months. 

Motivation and behaviour are positively associated in all stages; however, this especially 

occurs in three stages (i.e., contemplation, preparation, and action) (Lippke & Plotnikoff, 

2009). The stages are dynamic, which means that any individual can be a member of a certain 

group at a certain moment in time and belong to a different group another time in future 

(Prochaska & Velicer, 1997). Some authors defend that attempts to change can generate 

possible relapses that would mean individuals having to start the process again. Individuals 

can move around between groups and that can be affected by factors such as participation in 

interventions (Ingledew et al., 1998). 

TTM has been considered an interventionist approach of success in lifestyle modification 

programs (Mastellos et al., 2014), in many cases, modifying the ingestion of food or physical 

activity, or both. Studies have shown that TTM stages of change can be used to plan dietary 

interventions for weight loss among overweight and obese individuals (Shaw, 2006). Other 

studies identified the stages of change for the increase in consumption of low-fat food in 

adults (Steptoe, 1996). Still in a healthy lifestyle, the TTM framework has been successful in 

interventions to increase fruit and vegetable consumption (Brug et al., 1998) and potentialize 

the practice of physical activity (Dallow & Anderson, 2003). 

 

METHOD 

Participants and procedures 

We issued a questionnaire, measuring TTM stages and social psychological variables (i.e., 

motivation, self-identity and intentions), to adults (over 18 years old), both male and female 

residents of Jaguariúna, the Brazilian city that held the Life of Health intervention. Before the 

official data collection began, we conducted a pre-test with 30 people (i.e., residents of 

Jaguariúna) in order to check the clarity of the questionnaire items and the time taken to answer 

the full questionnaire (i.e., an average 15 of minutes). The official data collection occurred after 

the Life of Health intervention had finished (December 2016) and was divided into two phases. 

Phase I happened just after the intervention had finished. Random adults were stopped in 

both crowded and non-crowded settings, in different neighbourhoods in Jaguariuna and asked 

to complete the questionnaire. A link to the electronic version of the questionnaire was also sent 

to a private e-mail list of Jaguariúna residents. The total number of respondents in phase I was 

462 (n = 312 for the paper-and-pencil version and n= 118 for the electronic version of the 

questionnaire), but 32 questionnaires had to be excluded because of a large number of missing 
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values or erratic response patterns (e.g., the same level of agreement for most items), which left 

a total of 430 questionnaires valid for evaluation. In order to ascertain a possible discrepancy 

between the data collected by physical and electronic means, we compared the averages of the 

socio-psychological variables captured in the questionnaire by t-test and the results (p > 0.05) 

indicated that there is no difference between the means of data collection. 

The same questionnaire was applied in both phases with the single difference being that 

respondents in phase I were asked to provide their contact details (i.e., e-mail, telephone, 

address) to be contacted again in phase II. Phase II, therefore, approached via e-mail or in-

person, the same respondents from phase I at the convenience of the respondent. Results of the 

t-test (p > 0.05) also did not show any difference between the variables collected via e-mail and 

in-person. The total number of valid questionnaires from phase II, which started 9 months after 

phase I, was 179 (n= 80 for the paper-and-pencil and n= 99 for the electronic version of the 

questionnaire; 16 were excluded). Incentives were offered to increase respondent participation 

(i.e., television and bicycle prize draws).  

A general attrition rate of 58%, considering only the valid questionnaires, was observed 

from phase I to phase II. A multiple logistic regression was performed including respondent 

demographics and the socio-psychological variables of the questionnaire in order to check 

response bias derived from the attrition rate (Goodman & Blum, 1996). The dependent variable 

was whether or not the individual participated in both phases of the research. No significant 

relationship was found in relation to phase II (p > 0.05), so no variable was able to explain the 

fact that individuals abandoned the research in phase II, so there is evidence that our data does 

not possess response bias through the sample. 

Those respondents who reported that they were aware of Life of Health were allocated in 

the intervention group (n = 325 in phase I; n = 130 in phase II; attrition rate = 61%, p > 0.05 

for the logistic regression result) and those who reported no awareness of the intervention were 

allocated in the comparison group (n = 105 in phase I; n = 49 in phase II; attrition rate = 53%, 

p > 0.05 for the logistic regression result). The answers regarding awareness of Life of Health 

corresponded in both phase I and phase II for all respondents.  

  

Measures 

TTM stages 

We condensed the five original TTM stages into three stages: 1) pre-contemplation; 2) 

contemplation/preparation and 3) action/maintenance (Frenn et al., 2005; Huang et al., 2013). 

To measure the TTM stages regarding the practice of physical activity, we utilised the Physical 
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Activity Stages of Change-Questionnaire (RM1-FM) scale (Markland & Ingledew, 1997; 

Marcus & Forsyth, 2003). RM1-FM classifies the stages of change through four statements 

related to the level of physical activity. Analogously, we used five statements based on Gaaf et 

al. (1997), to classify respondents into TTM stages related to healthy eating. In both scales, 

respondents were invited to indicate “yes” or “no” to the statements and their answers were 

summed up to reveal the corresponding stage of change of the individual (Appendix 1). 

  

Motivation to engage in regular physical activity 

We employed the validated Brazilian version (Guedes et al., 2012) of the Exercise Motivations 

Inventory 2 (EMI-2) (Markland & Ingledew, 1997) to measure the motivation to engage in 

physical activity, using a seven-point Likert scale (1= strongly disagree; 7 = strongly agree). 

Respondents answered the items after reading the statement “Personally, I practice (or I could 

come to practice) physical activity because…”. EMI-2 evolved from the Exercise Motivations 

Inventory (Markland & Hardy, 1993) and is a 10-factor multidimensional scale, composed of: 

(1) stress management – motivation for reduction and release of tension (4 items; phase I α = 

0.788; phase II α = 0.776), (2) weight management – related to the reduction of calorie intake 

and the ‘losing weight’ (4 items; phase I α = 0.753; phase II α =  0.813), (3) social recognition 

– acknowledgement and value to others (4 items; phase I α = 0.792; phase II α = 0.837); (4) 

enjoyment – the experience of enjoyment, such as “because it is fun” and “I like being active” 

(6 items, phase I α = 0,833; phase II α = 0,805), (5) appearance – motivation to improve the 

physical aspect of the body (6 items; phase 1 α = 0.833; phase 2 α =  0.805), (6) personal 

development – related to abilities and personal challenges (4 items; phase I α = 0.710; phase II 

α =  0.750),  (7) affiliation – related to social coexistence and making new friends  (4 items; 

phase I α = 0.836; phase II α =  0.849), (8) health pressure –  related to rehabilitation of illness 

or medical indication (3 items; phase I α = 0.335; phase II α =  0.348;  removed from the 

analysis for poor reliability), (9) the avoidance of ill-health– related to avoiding health problems 

and diseases in order to “stay healthy” (6 items; phase I α = 0.742; phase II α =  0.828),  (10) 

competition – related to physical and sports competition and the overcoming of challenges  (5 

items; phase I α = 0.865; phase II α =  0.837). Appendix 1 presents all the items of each factor. 

  

Motivation to eat 

We employed the Motivation for Eating Scale (MFES) (Hawks et al., 2004) to measure 

motivation for eating, using seven-point Likert scales (1= strongly disagree; 7 = strongly agree). 

Respondents answered the scale after reading the statement “The situations or conditions that 
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most often lead me to eating are when I…”. The motivation scale for eating is multidimensional 

and contemplates intrinsic and extrinsic motives, composed of four factors: (1) emotional eating 

– occurs in response to states such as loneliness, boredom, anxiety, stress, frustration or 

depression (19 items; phase I α = 0.920; phase II α = 0.944), environmental eating – occurs in 

response to an environment, for example, publicity, smelling and seeing food, making food or 

passing by a favourite restaurant  (11 items; phase I α = 0.652; phase II α = 0.813), physical 

eating – occurs in response to signs of physical health, such as a rumbling stomach, other 

physical hunger feelings, a sense of fatigue or weakness induced by hunger (7 items; phase I α 

= 0.765; phase II α = 0.813) and social eating – occurs when food is consumed primarily in 

response to participation in social functions, family gatherings or other group activities (6 items; 

phase  I α = 0.657; phase II α = 0.726). Appendix 1 presents all the items of each factor. 

 

Self-identity 

Self-identity was measured by six items related to physical activity (3 items; phase I α = 0.904; 

phase II α = 0.919) and healthy eating (3 items; phase I α = 0.800; phase II α = 0.773), based 

on Åstrosm and Rise (2001). Respondents were invited to indicate to what degree they see 

themselves as someone who is physically active and as someone who eats healthily. All items 

were measured using seven-point Likert scales (1= strongly disagree; 7 = strongly agree) 

(Appendix 1). 

  

Intentions to practice physical activity and eat healthily 

Intention to practice physical activity (3 items; phase I α = 0.899; phase II α = 0.921) and to eat 

healthily (3 items; phase I α = 0.924; phase II α = 0.952) were adapted from Povey et al. (2000) 

and measured in a 7-point Likert scale (1 totally disagree and 7 completely agree). Respondents 

were asked how much they intend to perform such behaviours in the next six months (time 

period as established by the TTM). See the intentions items in Appendix 1. 

  

Data analysis 

Data was analysed using the Statistical Products and Services Solution (SPSS) 15.0 (SPSS Inc., 

Chicago, IL, USA). The demographics and the socio-psychological variables were described 

by percentages, means and standard deviations. In order to assess specific facets of the reach of 

the intervention campaign, we evaluated data from mass media, social digital media and events 

promoted by the Life of Health intervention through frequency distribution and chi-square test. 

TTM was used to examine the maintenance of behaviour through the categorization of the 
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individuals in groups (stages of change) in two different moments in time: phase I and phase II. 

We defined that phase II would be 9 months after  the intervention had finished, this was 

because we wanted to evaluate the maintenance phase that begins at least six months after the 

behaviour change commences (Prochaska et al., 1994), however, we went with the suggestion 

that research should consider a longer period, from 9 months to a year, to measure change more 

effectively (Beben, 2015). The groups were divided according to the stages of TTM between 

intervention and comparison groups, and the differences between them were examined with an 

analysis of frequency distribution and chi-square test.   

 

RESULTS  

Characteristics of respondents 

Table 1 summarizes the background characteristics of the respondents. The sample is skewed 

in favour of women and youths as well as single people. Both intervention and comparison 

groups presented similar characteristics (just after intervention – phase I: 59.4% female and 

single; 9 months after intervention – phase II: 63.7% female and single). 

 

Table 1. Background characteristics of respondents 

 

 

Note:  The data on the city population was obtained from IBGE (2018)*. I relation to age, the IBGE 

source provides a range of 15 - 19 years, but the sample only included individuals over the age of 18.  

 

Campaign exposure 

In the analysis of the campaign exposure we considered only the intervention group, because 

Socio-demographic Characteristics 

 

City Population 

 

Sample  

Phase I         Phase II       

 N= 53,069 n= 430                      n= 179   

 

GENDER (%)     

Female 50.3 59.4 63.7  

    Male 49.7 40.6 36.3  

AGE (%)*     

    15-19 29.2 34.4 35.2  

    20-59 60.0 62.6 62.3  

    >60 10.6 3.0 2.5  

MARITAL STATUS (%)     

    Single 42.1 54.4 58.1  

    Married 42.2 33.5 31.3  

    Other 15.7 12.2 10.6  
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the comparison group reported no awareness of Life of Health. Table 2 shows that Life of 

Health had a strong presence among respondents; more than half of the participants (phase I: 

71.4%; phase II: 72.8%, p= 0.176) had heard about the intervention events, we noted that the  

proportion increased by 1.4% in phase II, this indicates that, even after 9 months, people had  

not forgotten about the Life of Health events.  

The media that stood out the most in both phase I and phase II were, respectively, social 

networks (phase I: 65.0%, phase II: 63.1% ) and billboard ads (phase I: 58.5%, phase II: 60.6%), 

which had the highest exposure rates amongst the media sources. In contrast, the less prominent 

media was magazines (phase I: 28.1%, phase II: 16.5%), which saw a reduction of 5.6% in 

phase II, this shows that people will retain memories from magazines soon after the 

intervention, however after 6 months this means of communication is more easily forgotten.  

The popularity of Atalla, the public media figure responsible for leading the intervention was 

also noted, at 77.7% (phase I) and 75.3% (phase II) said they knew who he was. 

To assess whether there was a statistical difference between the recall level of the 

intervention group participants in phases I and II, we performed the chi-square test. We 

observed that the types of media which showed statistical significance were billboard ads (p = 

0.006), street ads (bus stops) (p = 0.04) and social networks (p = 0.041), this indicates that these 

media types engendered different levels of memory retention of the Life of Health when 

compared to billboard ads where after 9 months, a higher level of recall was seen. 

 

Table 2. Campaing exposure 

Campaign Exposure  
            Sample   

Phase I        Phase II                       χ2 p-value 

    n= 325 n= 130   

 

 Recognized the project 

logo (%) 
 53.8 52.9 1.703 0.115 

 Knew who Atalla is (%)  77.7 75.3 2.375 0.075 

 MASS MEDIA (%)      

     Saw billboard ads  58.5 60.6 7.679 0.006 

     Saw street ads (bus             

    stops) 
 33.1 26.2 6.570 0.040 

     Heard radio shows  46.0 46.5 103.0 0.748 

     Heard radio ads  30.0 32.4 1.149 0.284 

     Watched TV shows  52.2 51.0 1.250 0.784 

     Saw newspapers  45.6 40.8 0.610 0.447 

     Saw magazines  28.1 16.5 1.990 0.179 

 Saw Life of Health in 

other mass media 

vehicles 

 18.3 16.2 0.321 0.603 

 

 SOCIAL DIGITAL 

MEDIA (%) 
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Stages of Change 

TTM stages of change for regular physical activity were divided into two groups, 

the intervention group (n= 130) as follows: 3.8% phase I and 3.1% phase II in precontemplation, 

46.2% phase I and 43.1% phase II in contemplation/preparation, and 50% phase I and 53.8% 

phase II in action/maintenance; and the comparison group (n = 49) as follows: 2% phase I and 

4.1% phase II in precontemplation, 53.1% phase I and 53.1% phase II in 

contemplation/preparation, and 44.9% phase I and 42.9% phase II in action/maintenance. 

TTM stages of change for healthy eating were distributed to the entire intervention 

group (n= 130) as follows: 10% phase I and 7.7% phase II in precontemplation, 23% phase I 

and 17% phase II in contemplation/preparation, and 66.9% phase I and 75.4% phase II in 

action/maintenance; and in the comparison group (n = 49) as follows: 12.2% phase I and 14.2% 

phase II in precontemplation, 26.5% phase I and 16.4% phase II in contemplation/preparation, 

and 61.3% phase I and 69.4% phase II in action/maintenance. 

We analysed the percentage of individuals who had relapsed from phase I to phase II. 

Table 3 shows that the comparison group presented 8.3% more relapses than the intervention 

group for regular physical activity and 1.1% more relapses for healthy eating. To evaluate 

whether or not there was a statistical difference between the changes from phase I and phase II, 

we performed the chi-square test. We found no differences (p> 0.05) between the stages of 

change in TTM. This result indicates that the progress  in the TTM phases after 9 months, is 

not associated with the type of group (neither comparison nor intervention).  

 

Table 3. Stage movement from maintenance/advance and relapse phase I to phase II in 

intervention and comparison groups 
Measures  Intervention group (n= 130)   Comparison group (n=49) 

      Phase I to Phase II    Phase I to Phase II                                  χ2             p-value 

Regular physical activity          

Stage of change, n (%)          

  Maint_Advance 101 (77.7) 
 

   34 (69.4) 
 

1.324 0.250 

  Relapse 29 (22.3)     15 (30.6)    

 Healthy eating          

Stage of change, n (%)  
 

       

    Saw Instagram, 

Facebook, YouTube, 

or the Website 

 65.0 63.1 4.189 0.041 

 Downloaded the 

mobile app 
 9.2 6.9 0.631 0.578 

 EVENTS (%)      

 Heard of the events  71.4 72.8 2.123 0.176 
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  Maint_Advance 97 (74.6) 

 

   36 (73.5)  0.240 0.851 

  Relapse 33 (25.4)     13 (26.5)    

Note:  Maint_Advance: Maintenance and advance 

 

Motivations, self-identity and intentions 

In physical activity practice, Tables 4 and 5 show, the intervention group and comparison group 

differed with regard to enjoyment (intervention: 5.75±1.335, comparison: 5.36±1.225, p= 

0.011); appearance (intervention: 4.83±1.409, comparison: 4.80 ± 1.299, p = 0.034); personal 

development (intervention: 5.25±1.244, comparison: 5.33± 0.871, p= 0.036); competition 

(intervention: 3.66 ±1.586, comparison: 3.56 ±1.612, p = 0.018); ill-health avoidance 

(intervention: 5.86 ± 0.965, comparison: 5.22± 0.871, p= 0.023) in phase I and with regard to 

enjoyment (intervention: 5.31± 1.165, comparison: 5.28± 1.320, p=0.045) and ill-health 

avoidance (intervention: 5.90± 1.107, comparison: 557± 1.288, p= 0.006) in phase II. These 

results might indicate that, just after the intervention had finished, Life of Health intervened in 

the motivation of people to practice physical activity because of  enjoyment, appearance, 

personal development, competition and the avoidance of ill-health but as time went by Life of 

Heath seemed to have impacted mainly due to enjoyment and ill-health avoidance. 

Furthermore, the intervention group changed from phase I to phase II regarding the ill-

health avoidance factor (phase I: 5.86 ± 0.965, phase II: 5.90 ± 1.107, t = 2.001, p = 0.019) and 

the enjoyment factor (phase I: 5.75 ± 1.335;  phase II: 5.31 ± 1.165, t = 1.985,  p = 0.040), 

which means that those who were influenced by the intervention via media or events increased 

their motivation to avoid illness and to enjoy themselves through physical activity over time. 

Perhaps they had become even more health conscious as time had passed, increasingly realizing 

how much fun physical activity can be. The ill-health avoidance factor was distinctive between 

the groups, as the comparison group obtained no statistical significance from phase I to phase 

II for ill-health avoidance (p = 0.159), while it did so for the enjoyment factor (phase I: 5.36 

±  1.225; phase II: 5.28 ± 1.320, t = 2.581, p = 0.050).  

In healthy eating, Tables 4 and 5 reveal that as the intervention group and the comparison 

group were statistically significant different in regard to environmental eating (intervention: 

3.86± 1.130, comparison: 3.99± 1.17, p= 0.038) and intention (intervention: 5.21± 1.750, 

comparison: 5.66± 1.200, p= 0.024) in phase I and regarding environmental eating 

(intervention: 4.16± 1.190, comparison: 4.10± 1.190, p= 0.048) in phase II. Both the 

intervention group (phase I: 53.86 ± 1.13; phase II: 4.16 ±  1.19, t = 2.240, p = 0.027) and the 

comparison group (phase I: 53.99  ± 1.17; phase II: 4.10  ± 1.19, t = 2.220, p = 0.023) was 

statistically significant for the environment eating factor level from phase I to phase II, which 
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means that the environment (e.g., publicity, seeing food) increased its influence over food 

choice over time. However, the environmental circumstances that impacted each group are 

unknown. People might have been impacted by the sight of a colourful plate of food, which is 

nutritious while being visually appealing, or by a fast-food advertising that promises tasty food. 

Intention to eat healthily (phase I:  5.21±  1.75;  phase II: 4.36± 1.67, t = 3.640,  p < 0.001 and 

self-identity as a healthy eater (phase I:  4.48 ± 1.63;  phase II: 4.67±  1.48, t = 2.002, p = 0.001) 

were significantly different from phase I to phase II for the intervention group. This result 

means that Life of Health had an important impact over time, which made people even more 

eager to pursue a healthy diet and self-identified as being concerned about their health.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



122 

 

 

 

Table 4. Comparison of phase I (intervention) and phase I (comparison) and phase II (intervention) and phase II (comparison) scores of motivation measures  

Note:  Data is displayed as adjusted Mean and _Standard deviation 

*Indicates a significant between phase I and phase II , p < 0.05 

 

Measures  Intervention group       Comparison  group 

      (n= 130)                          (n=49) 

 Intervention group       Comparison  group 

      (n= 130)                          (n=49) 

Phase I       Phase I t  p  - value  Phase II         Phase II t  p  - value 

Motivation for regular 

physical exercisea  , n (%) 

         

  Stress Management 4.92 (1.561) 5.02 (1.354) -1.821 0.070  5.07 (1.378) 4.82 (1.524) -0.770 0.465 

  Weight Management 4.89 (1.464) 4.87 (1.401) -0.291 0.771  5.01 (1.490) 4.72 (1.683) -0.268 0.789 

  Social Recognition 2.25 (1.564) 2.66 (1.402) -1.359 0.176  2.76 (1.752) 2.62 (1.557) 0.501 0.167 

  Enjoyment 5.75 (1.335) 5.36 (1.225) -2.563 0.011*  5.31 (1.165) 5.28 (1.320) -0.600 0.045* 

  Appearance 4.83 (1.409) 4.80 (1.299) -2.132 0.034*  4.88 (1.221) 4.68 (1.329) -0.414 0.679 

  Personal Development 5.25 (1.244) 5.33 (1.267) -2.111 0.036*  5.31 (1.19) 5.02 (1.530) -0.006 0.789 

  Affiliation 4.03 (1.597) 4.00 (1.661) -1.900 0.060  4.02 (1,616) 3.84 (1.686) -1.060 0.291 

  Competition 

  Ill-Health Avoidance 

3.66 (1.586) 

5.86 (0.965) 

3.56 (1.612) 

5.22 (0.871) 

-2.382 

-2.318 

0.018* 

0.023* 

 3.56 (1.458) 

5.90 (1.107) 

3.70 (1.689) 

5.57 (1.288) 

-1.460 

-0.995 

0.146 

0.006* 

Other variables          

  Intention 5.34 (1.750) 5.61 (1.430) -0.480 0.632  5.63 (1.530) 5.67 (1.430) 0.653 0.515 

  Self-identity 4.48 (1.630) 4.68 (1.250) -0.990 0.323  4.61 (1.790) 4.37 (1.800) 1.175 0.241 

          

Motivation to eat, n (%)          

  Emotional Eating 3.50 (1.550) 3.28 (1.300) -0.479 0.633  3.36 (1.540) 3.39 (1.630) 0.74 0.636 

  Environmental Eating 3.86 (1.130) 3.99 (1.172) 2.089 0.038*  4.16 (1.190) 4.10 (1.190) 1.663 0.048* 

  Physical Eating 4.37 (1.410) 4.27 (1.231) -0.338 0.736  4.35 (1.360) 4.28 (1.362) 0.911 0.363 

  Social Eating 4.24 (1.340) 4.05 (0.962) 0.882 0.379  4.10 (1.261) 3.93 (1.340) 0.169 0.866 

Other variables          

  Intention 5.21 (1.750) 5.66 (1.200) -1.276 0.024*  4.36 (1.670) 4.07 (1.670) -0.531 0.596 

  Self-identity 4.48 (1.630) 4.68 (1.250) -1.183 0.238  4.67 (1.480) 4.53 (1.380) -0.519 0.605 
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Table 5. Comparison of phase I and phase II scores of motivation measures for intervention and comparison group 

Note:  a Data are displayed as adjusted Mean and _ Standard deviation. 

*Indicates a significant between phase I and phase II , p < 0.05

Measures  Intervention group (n= 130)  Comparison group (n=49) 

Phase I Phase II t  p  - value  Phase I Phase II t  p  - value 

Motivation to regular physical 

exercisea  , n (%) 

         

  Stress Management 4.92 (1.561) 5.07 (1.378) -0.928 0.356  5.02 (1.354) 4.82 (1.524) 1.036 0.303 

  Weight Management 4.89 (1.464) 5.01 (1.490) -0.909 0.366  4.87 (1.401) 4.72 (1.683) 0.809 0.421 

  Social Recognition 2.25 (1.564) 2.76 (1.752) -0.086 0.932  2.66 (1.402) 2.62 (1.557) 0.196 0.845 

  Enjoyment 5.75 (1.335) 5.31 (1.165) 1.985 0.040*  5.36 (1.225) 5.28 (1.320) 2.581 0.050* 

  Appearance 4.83 (1.409) 4.88 (1.221) -0.277 0.782  4.80 (1.299) 4.68 (1.329) 0.712 0.479 

  Personal Development 5.25 (1.244) 5.31 (1.19) -0.409 0.684  5.33 (1.267) 5.02 (1.530) 1.699 0.093 

  Affiliation 4.03 (1.597) 4.02 (1,616) 0.610 0.951  4.00 (1.661) 3.84 (1.686) 0.700 0.486 

  Competition 

  Ill-Health Avoidance 

3.66 (1.586) 

5.86 (0.965) 

3.56 (1.458) 

5.90 (1.107) 

0.605 

2.001 

0.546 

0.019* 

 3.56 (1.612) 

5.22 (0.871) 

3.70 (1.689) 

5.57 (1.288) 

-0.731 

0.504 

0.467 

0.159 

Other variables          

  Intention 5.34 (1.750) 5.63 (1.530) -1.301 0.196  5.61 (1.430) 5.67 (1.430) -0.274 0.785 

  Self-identity 4.48 (1.630) 4.61 (1.790) - 0.495 0.622  4.68 (1.250) 4.37 (1.800) 1.275 0.206 

          

Motivation to eat, n (%)          

  Emotional Eating 3.50 (1.550) 3.36 (1.540) 0,860 0.387  3.28 (1.300) 3.39 (1.630) - 0.582 0.562 

  Environmental Eating 3.86 (1.130) 4.16 (1.190) 2.240 0.027*  3.99 (1.172) 4.10 (1.190) 2.220  0.023* 

  Physical Eating 4.37 (1.410) 4.35 (1.360) 0.174 0.862  4.27 (1.231) 4.28 (1.362) -0.980 0.922 

  Social Eating 4.24 (1.340) 4.10 (1.261) 0.800 0.420  4.05 (0.962) 3.93 (1.340) 0.673 0.503 

Other variables          

  Intention 5.21 (1.750) 4.36 (1.670) 3.640 0.000*  5.66 (1.200) 4.07 (1.670) 7.62 0.070 

  Self-identity 4.48 (1.630) 4.67 (1.480) 2.002 0.001*  4.68 (1.250) 4.53 (1.380) 0.84 0.402 
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DISCUSSION  

This study examined the reach and overtime impact of Life of Health, a social marketing 

intervention at a city-wide level to promote a healthy lifestyle. Our evaluation of those exposed 

to the intervention revealed high levels of knowledge on the events held by Life of Health, and 

these were still remembered 9 months after the intervention, which gives us an indication that 

the continuous format of the events (a duration of 7 months, more than twice per month), in 

broad contexts (e.g., businesses, hospitals, schools, public places) with mixed content (dual 

behaviour: physical activity and eating) was a strong point of Life of Health. In interventions, 

resources such as activities and events are seen as an opportunity to connect people, to celebrate 

achievements, share knowledge and reflect on the process of change (Trickett et al., 1985), the 

effects of these interventions are traditionally recognised and their effectiveness is related to 

how they transpire and involve the target population (Hawe et al., 2009).  

In the analysis of media actions, the results indicated how important advertising Life of 

Health on social media networks and billboards had been, these were the most frequently 

viewed methods. Just as important as the extent of a campaign is the extent to which the 

population retains it in memory, in Life of Health, the same methods enabled high levels of 

recall in those who had taken part in the intervention, even after 9 months. These findings 

support the notion that social marketing interventions in health can be appealing and effective 

by making use of social networks. Online communication offers an easy and economical way 

to reach large numbers of people and increase levels interactivity and the sharing of 

content. Social media has been used to obtain health and wellness information for some years 

now (Elkin, 2008), in a Pew Internet and American Life Project survey, it was observed that 

80% of a sample of the US population sought health information online (Fox, 2011). Health 

promotion professionals have been quick to recognize the potential of social media for reaching 

large audiences with social marketing campaigns and effect health-related changes (Thackeray 

et al., 2008). 

 In relation to the media figure who led Life of Health, our findings attest that his 

popularity was acknowledged after the intervention and could be recalled 9 months later. This 

can be linked with the suggestion of health intervention designers that advocate the presence of 

a specialist in the planning and execution of interventions (e.g., health care professionals with 

established careers, public figures, influencers) to discuss healthy lifestyles, recognizing that 

these actors may impart information to a much larger percentage of the population (Arena et 

al., 2015). The public figure who led Life of Health, a nationally recognized physical educator 

who had participated in countless TV and radio programmes etc. was aligned with these 
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characteristics and unified discourse on a healthy lifestyle, increasing the potential of 

information to be absorbed by the population. 

This being the case, our practical contribution shows that there is evidence that the format 

of the Life of Health intervention and the use of mass media (i.e., billboards and social media 

networks) aided by the presence of a recognised media figure can be important ways of 

disseminating information on health and a healthy lifestyle, and can be used by those aiming to 

influence behaviour and are planning to design a population intervention to those ends. 

Understanding these aspects is vital for improvements or the replication of results in future 

interventions. 

Our study also demonstrated positive behavioural responses regarding the following 

stages of change, motivational factors, intention and self-identity, when we longitudinally 

compared the intervention and comparison groups. Although those who took part in the 

intervention demonstrated positive responses regarding the stages of change, shown in the 

lower rates of relapse, no statistical significance was found between the intervention and the 

comparison groups regarding the TTM stages. Relapses can occur when levels of competing or 

rival behaviours are high and the motivation to adhere to the new, healthier behaviour is low. 

This leads the individual to deviate from the desired goal (Witkiewitz & Marlatt, 2004). One 

justification for the decrease in the level of relapses of Life of Health participants may be 

associated with increased motivation to incorporate healthy behaviours. 

People in the intervention group, when compared to the comparison group in the same 

phase, were significantly more motivated to engage in physical activity soon after the 

intervention, this was due to factors related to enjoyment, physical appearance, personal 

development, competence, and the avoidance of ill-health. However, 9 months after the 

intervention only enjoyment and ill-health avoidance remained as motivators for engaging in 

physical activity. This leads us to believe that an increased awareness of disease prevention was 

an important legacy of Life of Health, this awareness was raised through events that drew 

attention to the health impacts of healthy and unhealthy behaviours (e.g., The Atalla Laboratory 

event provided verbal information on how coronary risks, hypertension and osteoporosis are 

linked to physical inactivity and obesity). As for enjoyment, which is related to fun and well-

being, we realize that Life of Health sought to associate engaging in physical activity with well-

being, joy and disposition. The intervention encouraged individuals to find an activity that 

appealed to them and aroused their interest, and has shown that it is possible to engage in 

physical activity in a playful manner and in a number of different contexts such as the work 

environment (e.g., Life of Health installed bells in companies which would ring when pressed, 
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reminding the employees to move and drink water) and at home playing with the kids or 

cleaning the kitchen. 

Regarding diet, individuals were motivated by 'environmental eating', in which the 

environment exerts an influence on the desire to eat, Life of Health conducted training sessions 

in six restaurants and suggested that healthy options be included in the menu, with balanced 

meals, consisting of vegetables, grains and lean meats. Encouraging increased availability of 

healthy foods in restaurants increases the likelihood of motivation associated with 

environmental eating shifting to healthier choices. 

 

CONCLUSION   

The habitual behaviour proceeds according to the motivation, where habit and motivation meet 

(Gardner, 2009). Habits can help maintain new behaviours, in Life of Health the findings show 

that the decrease in the number of relapses was associated with motivations and suggests that 

habits were formed in the group that participated in the intervention. Our data suggested that 

the participation itself may have been determinant in the adoption of healthy habits as most 

individuals advanced or remained at the TTM stage. Habitual behaviour has important 

implications for behaviour change interventions: forming healthy habits should help to maintain 

the impact of the intervention over time, and avoid the return of undesirable behaviours that 

pose a health risk, such as reducing occurrences of sedentary behaviour, for example, time spent 

in front of the TV or playing video games (Rothman et al., 2009; Verplanken & Wood, 

2006). Thus, mechanisms that ignite the creation of habitual behaviours, such as specific 

motivations, can, as a result, be used to help inspire other interventions (Michie et al., 

2013). Our theoretical contribution is to relate the behavioural maintenance stage of TTM with 

the development of habits formed from motivations, effective maintenance can proceed if the 

behaviour is habitually instigated, where the breaking of old unwanted habits has already been 

incorporated. 

The type of social marketing intervention which comprised Life of Health has, in 

particular, contributed to accelerating lifestyle changes that have already been a growing focus 

of the WHO for preventing noncommunicable diseases. Interventions of this nature have the 

potential to transform people and societies, an improvement in health based on population 

interventions depends on the selection of the most beneficial health promotion programs, 

presenting the evidence from Life of Health extends knowledge on the most strategic and, 

therefore, most effective forms of creating and maintaining behavioural changes, it also conveys 

information relevant to public health, providing formulators with the information necessary to 
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make more informed judgments. 

However, our study has some limitations, firstly the results may have been affected by 

the convenience  of the sample, secondly the study of habits could have covered a longer period 

of time (more than 9 months) and included the pre-intervention evaluation, and also - the 

subjective measures of the TTM stages may have contributed to inaccuracies in this type of 

stage change analysis.  
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APPENDIX 1 – SCALES  

 

 Motivation to regular physical activity  

Exercise Motivations Inventory 2 (EMI-2) (Markland & Ingledew, 1997) 
Enjoyment Stress management Health pressure 

Because it is gratifying in itself To help control stress To feel healthy 

Because I like how exercising makes me feel To minimise the routine of everyday life To recover from an illness or injury 

Because it gives me satisfaction To release day to day tensions Because it was recommended by the doctor 

To feel well To recharge my "batteries"  
Because I feel reinvigorated   

To have fun   

Ill-health avoidance Weight management Appearance 
To avoid health issues To maintain body weight To have a good body 

To prevent the onset of disease To help "burn" calories To improve physical appearance 

To stay healthy To stay thin To look younger 

Because I want to enjoy being healthy To reduce body weight To be more attractive 
To avoid a disease that is common in my family   

To have a healthy body   

Personal development   

To build muscles   

To be physically stronger   

To have more physical strength   

To improve physical condition   

 

Social recognition Affiliation Competition 
To demonstrate my worth to others To make new friends Because I feel good competing 
To compare my abilities with those of others 

To be recognised for my accomplishments 

Because I have fun doing physical exercise with 

other people 

Because it's fun, especially when it involves 

competition 

To achieve goals that others are not capable of To spend time with friends Because I like physical competition and sport 

 To better enjoy my social life Because I like to surpass myself when I'm 
exercising. 

  
 

To overcome challenges 
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Motivation to eat 

Motivation for Eating Scale (MFES) (Hawks et al., 2004) 

Emotional eating Environmental eating 
I feel restless I have tempting food in front of me 

I am upset I am near my favorite restaurant 

I am alone I see food advertisements 
I am tense 

I feel cranky 

I am angry 

I feel angry because I have not eaten 
I feel depressed 

I am impatient 

I want to sit back and enjoy some food 

I have been in an argument 
I feel frustrated 

I get angry at myself 

I want to cheer up 

I feel overly sensitive 
I feel worried 

I am faced with the holidays 

I Feel lonely 

I am under a lot of stress 
I feel bored 

I am around a lot of good food 

I see something good at the checkout stand 

I realise it’s mealtime, I then automatically eat 

I am driving 
I am watching TV 

I am at the movies 

I arrive home from work or school 

I am preparing food 

Physical eating Social eating 
I have forgotten to eat and am starved I am at a social occasion or party 
I need physical energy I am at a family reunion 

I feel ill because I haven’t eaten 

I have an empty stomach 

I am physically hungry, so food sounds good 
I am weak or lightheaded because I haven’t eaten 

I feel like my stomach hurts because I'm hungry 

I am with friends who are eating 

I want to compliment those who prepared the food  

I feel pressuredto by others to eat 
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Stages  of change 

Physical Activity Stages of Change-Questionnaire (RM1-FM) 

(Markland, & Ingledew, 1997; Marcus, & Forsyth, 2003) 

Stages of behavioral change in healthy eating 

(Gaaf et al., 1997) 
  

I am currently physically active Have you ever changed your eating habits in an attempt to eat more healthily? 
I intend to become more physically active in the next 6 months Are you eating or trying to eat more healthily these days? 

I currently engage in regular physical activity How long have you been eating or trying to eat more healthily? 

I have regularly engaged in physical activities over the last 6 months Over the past month, have you thought about changes you could make in an 

effort to eat more healthily? 

 How confident are you of making some changes in an effort to eat more healthily 

in the next six months?   

 

Intention  

Physical Activity  Healthy eating 
  

I want to practice physical activities regularly for the next 6 months I intend to eat healthily for the next 6 months 

I intend to practice physical activities regularly for the next 6 months I intend to have a healthy diet for the next 6 months 
I plan to practice physical activities regularly for the next 6 months I plan to have a healthy diet for the next 6 months   

 

Self-identity 

Physical Activity  Healthy eating 
  

I see myself as someone who does regular physical activities I see myself as someone concerned about having a healthy diet 

I consider myself someone who does regular physical activity 

I consider myself to be physically active 

I think I am someone who eats healthily 

I consider myself to be a healthy person 
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APPENDIX 2 – QUESTIONNAIRE  

 

Dear Citizen of Jaguariúna, 
 You are participating in a Life of Health Project study in partnership with the 
Getulio Vargas Foundation (Fundação Getulio Vargas) - the study is on healthy behaviours 
that include physical activities and eating habits. It will take you about 15 minutes to 

complete. 
Remember that: 
• There are no right or wrong answers; 
• Responses will be confidential; 
• At no time will your name be disclosed; 
• Your participation is voluntary, that is, you can resort to responding or stop participating 
at any time. 
We emphasise that the secrecy, privacy and confidentiality of the data obtained will be 
guaranteed, it will be evaluated in an aggregated rather than individual way. If you have 
any doubts you can contact the researchers through the emails adrivbastos@gmail.com e 
tania.veludo@fgv.br 

 
 

If you answer the questionnaire to the end, you will be entered 
in the raffle of a bicycle. 

 
  

 
 

THANKS FOR TAKING PART! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:adrivbastos@gmail.com
mailto:tania.veludo@fgv.br
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Dear Citizen of Jaguariúna,  
 
You are once again taking part in a Life of Health Project study in partnership with 

Fundação Getulio Vargas (the Getulio Vargas Foundation) on healthy behaviours, 
including the practice of physical activities and eating habits. It will take you about 15 
minutes to complete. 
Remember that: 

• There are no right or wrong answers; 
• Responses will be confidential; 
• At no time will your name be disclosed; 
• Your participation is voluntary, that is, you can resort to responding or 

stop participating at any time. 
 

 
We emphasise that the secrecy, privacy and confidentiality of the data obtained will be 
guaranteed, it will be evaluated in an aggregated rather than individual way. If you have 
any doubts you can contact the researchers through the emails adrivbastos@gmail.com e 
tania.veludo@fgv.br 

 
 

 

If you answer the questionnaire to the end, you will be entered in the draw 
for a Samsung 32 "television. 

 
 
  
 

 
THANKS FOR TAKING PART!  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:adrivbastos@gmail.com
mailto:tania.veludo@fgv.br
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1.  Are you enrolled in the Life of Health intervention? 
[    ] Yes  [    ] No 

 
2. About the Life of Health intervention campaign, you: 
[    ] Saw the campaign logo 
[    ] Saw media in print about the campaign (magazines, ...) 
[    ] Saw the campaign in the newspaper  
[    ] Saw the ad campaign at bus stops 
[    ] Saw the billboards on the campaign 
[    ] Heard the radio program (Radio CBN) 
[    ] Heard the radio ads 
[    ] Saw/heard about the Life of Health Project events 
[    ] saw the campaign in the digital media (site, Instagram, Facebook, the profile of the 
prefecture of Jaguariúna, ...) 
[    ] Watched TV shows 
[    ] Downloaded the OI ATALLA application 
[    ] Know Marcio Atalla 
[    ] Others 
[    ] I have not heard of the Health Life Project campaign 

 
3. Now check the events/actions in which you took part in the Life of Health Project.  
[    ] 30/04/2016 – Walk in Parque de Jaguariúna 
[    ] 07/05/2016 - Atalla Laboratory 
[    ] 14/05/2016 - Walk in the Housing Complex  
[    ] 22/05/2016 - Nutrition Workshop 
[    ] 25/05/2016 – Jaguariúna Challenge Day 
[    ] 18/06/2016 – Jaguariúna Festa Junina (June Party/Festival) 
[    ] 10/07/2016 - Life of Health Picnic 
[    ] 24/07/2016 - Life of Health Clinic 
[    ] 12/09/2016 - Bike Ride 
[    ] Action in schools 
[    ] Action in companies 
[    ] Action in basic health units (public health care centres) 
[    ] None of the above 

 

4. Would you say that your health is, in general: 
Bad                                                     Excellent 

1 2 3 4 5 6 7 
 
5. To participate in the bike raffle, we ask that you complete the form with your data below. 
We remind you that this information will not be disclosed. It will only be used for the 
lottery, as the winner will be one of the survey respondents. 
Name:_________________________________________________________________________________________________ 
CPF:___________________________________________________________________________________________________ 
E-mail:________________________________________________________________________________________________  
Telephone:___________________________________________________________________________________________ 
 
Consider the definition below:                       
Physical activities include everyday activities such as walking, climbing stairs, cleaning, 
dancing, running, cycling, swimming or any activity that raises your heart rate and 
perspiration even slightly. For the activity to be regular, the individual must do physical 
activities, at least 30 minutes a day (these 30 minutes can be made of three continuous 
moments of 10 minutes), for 5 days or more per week.    
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6. Now based on the definition above, answer the following questions by checking YES or NO. 

I am currently physically active.       
[    ] Yes  [    ] No 
I intend to become more physically active in the next six months.  
[    ] Yes  [    ] No 

 
I currently engage in regular physical activity. 
[    ] Yes  [    ] No 
 
I have regularly engaged in physical activity in the last six months. 
[    ] Yes  [    ] No 
 
7. The following is a series of statements related to your motivation regarding physical activity. 
We ask that you indicate to what extent you AGREE or DISAGREE with each of them. On the scale, 1 
indicates total disagreement, 7 total agreement, and the other values indicate intermediate levels of 
agreement: 

"Personally, I practice (or could come to practice) physical activity ..." 

Total Disagreement                Total Agreement 

To stay thin 1 2 3 4 5 6 7 

To feel healthy 1 2 3 4 5 6 7 

To feel well 1 2 3 4 5 6 7 

To look younger 1 2 3 4 5 6 7 

To demonstrate my worth to others 1 2 3 4 5 6 7 

To have a healthy body 1 2 3 4 5 6 7 

To have more physical strength 1 2 3 4 5 6 7 

Because I like how exercising makes me feel 1 2 3 4 5 6 7 

To spend time with friends 1 2 3 4 5 6 7 

Because it was recommended by the doctor 1 2 3 4 5 6 7 

Because I like to surpass myself when I'm exercising. 1 2 3 4 5 6 7 

To reduce body weight 1 2 3 4 5 6 7 

To prevent the onset of disease 
1 2 3 4 5 6 7 

Because I feel reinvigorated 1 2 3 4 5 6 7 

To have a good body 1 2 3 4 5 6 7 

To compare my abilities with those of others 
1 2 3 4 5 6 7 

To recharge my "batteries" 1 2 3 4 5 6 7 

Because I want to enjoy being healthy 
1 2 3 4 5 6 7 

Because it is gratifying in itself 1 2 3 4 5 6 7 

To better enjoy my social life 
1 2 3 4 5 6 7 

To avoid a disease that is common in my family 1 2 3 4 5 6 7 

Because I feel good competing 1 2 3 4 5 6 7 

To overcome challenges 
1 2 3 4 5 6 7 

To maintain body weight 1 2 3 4 5 6 7 
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8. Gender   

  [   ] Female      [   ] Male 
 

9. What is your marital status?   
  [  ] Single    [   ] Married                [   ] Other 
 

10. What is your monthly family income? (the total income of all the people living in your 
household): 
[   ] Up to R$ 2,000.00                  
[   ] Over R$ 2,000.00 to R$ 4,000.00 
[   ] Over R$ 4,000 to R$ 6,000.00    
[   ] Over R$ 6,000.00 to R$ 10,000.00 
[   ] Over R$ 10,000.00 
 

Consider the definition below: 
Healthy eating is associated with the variety of foods consumed as a source of nutrients, to 
balance the choice of food based on individual needs and in moderation, by controlling the 
consumption of energy foods, especially fats. 
 
11. Now based on this definition, answer the following questions by marking the alternative that you 
consider most appropriate for your eating behaviour. 
Have you ever changed your eating habits in an attempt to eat more healthily? 

[    ] Yes         [    ] No                          [   ] Can’t remember 
 

 

To avoid health issues 1 2 3 4 5 6 7 

To release day to day tensions 
1 2 3 4 5 6 7 

To improve physical appearance 1 2 3 4 5 6 7 

To be recognised for my accomplishments 1 2 3 4 5 6 7 

To help control stress 
1 2 3 4 5 6 7 

To stay healthy 1 2 3 4 5 6 7 

To be physically stronger 
1 2 3 4 5 6 7 

To have fun 1 2 3 4 5 6 7 

Because I have fun doing physical exercise with other people 
1 2 3 4 5 6 7 

To recover from an illness or injury 1 2 3 4 5 6 7 

Because I like physical competition and sport 1 2 3 4 5 6 7 

To help "burn" calories 
1 2 3 4 5 6 7 

To be more attractive 1 2 3 4 5 6 7 

To minimise the routine of everyday life 
1 2 3 4 5 6 7 

To achieve goals that others are not capable of 
1 2 3 4 5 6 7 

Because it gives me satisfaction 
1 2 3 4 5 6 7 

To build muscles 1 2 3 4 5 6 7 

To make new friends 1 2 3 4 5 6 7 

Because it's fun, especially when it involves competition 
1 2 3 4 5 6 7 

To improve physical condition 1 2 3 4 5 6 7 
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Are you eating or trying to eat more healthily these days?  
[    ] Yes       [    ] No                          [   ] Don’t know 
 
How long have you been eating or trying to eat more healthily? 
[    ] Less than 6 months    [    ] 6 months or more [   ] Can’t remember 
Over the past month, have you thought about changes you could make in an effort to eat 
more healthily?  
[    ] Yes       [    ] No                          [   ] Don’t know 
 
How confident are you of making some changes in an effort to eat more healthily in the next 
six months? 
[  ] Very confident 
[  ] Moderately confident 
[  ] Slightly confident 
[  ] Not confident at all 
[  ] Don't know 

 
12. We present a number of statements related to your reasons for eating. We ask that you 
indicate how much you AGREE or DISAGREE with each of them. On the scale, 1 indicates total 
disagreement, 7 total agreement, and the other values indicate intermediate levels of agreement: 

"The situations or conditions that most often lead to me eating are when ..." 
Total Disagreement                  Total Agreement 

I have tempting food in front of me 1 2 3 4 5 6 7 

I feel restless 1 2 3 4 5 6 7 

I am upset 1 2 3 4 5 6 7 

I am alone 1 2 3 4 5 6 7 

I have forgotten to eat and am starved 1 2 3 4 5 6 7 

I am tense 1 2 3 4 5 6 7 

I am preparing food 1 2 3 4 5 6 7 

I feel cranky 1 2 3 4 5 6 7 

I need physical energy 1 2 3 4 5 6 7 

I am near my favourite restaurant 1 2 3 4 5 6 7 

I am angry 1 2 3 4 5 6 7 

I see food advertisements 1 2 3 4 5 6 7 

I feel angry because I have not eaten 1 2 3 4 5 6 7 

I feel depressed 1 2 3 4 5 6 7 

I am around a lot of good food 1 2 3 4 5 6 7 

I feel ill because I have not eaten 1 2 3 4 5 6 7 

I am impatient  1 2 3 4 5 6 7 

I see something good at the checkout stand 
1 2 3 4 5 6 7 

I want to sit back and enjoy some food 1 2 3 4 5 6 7 

I have an empty stomach 
1 2 3 4 5 6 7 

I have been in an argument 1 2 3 4 5 6 7 

I realise it's mealtime, I then automatically eat 1 2 3 4 5 6 7 
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13. Once again we ask that you state how much you AGREE or DISAGREE with each of the statements 
below. On the scale, 1 indicates total disagreement, 7 total agreement, and the other values indicate 
intermediate levels of agreement: 

I feel frustrated 1 2 3 4 5 6 7 

I am driving 
1 2 3 4 5 6 7 

I am physically hungry, so food sounds good 1 2 3 4 5 6 7 

I get angry at myself 1 2 3 4 5 6 7 

I am at a social occasion or party 1 2 3 4 5 6 7 

I want to cheer up 1 2 3 4 5 6 7 

I am weak or lightheaded because I haven’t eaten 
1 2 3 4 5 6 7 

I am watching tv 1 2 3 4 5 6 7 

I feel overly sensitive 
1 2 3 4 5 6 7 

I am at a family reunion 1 2 3 4 5 6 7 

I am with friends who are eating 1 2 3 4 5 6 7 

I feel worried 
1 2 3 4 5 6 7 

I feel like my stomach hurts because I'm hungry 1 2 3 4 5 6 7 

I am faced with the holidays 
1 2 3 4 5 6 7 

I want to compliment those who prepared the food 1 2 3 4 5 6 7 

I am at the movies 
1 2 3 4 5 6 7 

I feel lonely 1 2 3 4 5 6 7 

I am under a lot of stress. 1 2 3 4 5 6 7 

I arrive home from work or school. 
1 2 3 4 5 6 7 

I feel pressured by others to eat 1 2 3 4 5 6 7 

I feel bored 
1 2 3 4 5 6 7 

Affirmation Total Disagreement                  Total 
Agreement 

I want to practice physical activities regularly for the next 6 
months 

1 2 3 4 5 6 7 

I consider myself to be a healthy person 1 2 3 4 5 6 7 

I see myself as someone who does regular physical activities 1 2 3 4 5 6 7 

I intend to eat healthily for the next 6 months 1 2 3 4 5 6 7 

I consider myself someone who does regular physical 
activity 

1 2 3 4 5 6 7 

I intend to have a healthy diet for the next 6 months 1 2 3 4 5 6 7 

I consider myself to be physically active 1 2 3 4 5 6 7 

I see myself as someone concerned about having a healthy 
diet 

1 2 3 4 5 6 7 

I intend to practice physical activities regularly for the next 
6 months 

1 2 3 4 5 6 7 

I plan to have a healthy diet for the next 6 months 1 2 3 4 5 6 7 

I plan to practice physical activities regularly for the next 6 
months 

1 2 3 4 5 6 7 
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14. What is your age group?  
[   ] Up to 19                                         [   ] 20 to 29  

[   ] 30 to 39                                    [   ] 40 to 49  
[   ] 50 to 59                      [   ] Over 60  

 

15. What is your education level?  
[   ] Elementary School (complete or incomplete)               
[   ] High school (complete or incomplete) 
[   ] Higher education (complete or incomplete) 
[   ] Postgraduate (complete or incomplete) 

 
16. What is your profession?  
[   ] Studant       [   ] Self Employed  
[   ] Civil servant                   [   ] Education Professional 
[   ] Healthcare Professional                  [   ] entrepreneur  
[   ] Other. What? ________________ 
 

  
THANKS FOR TAKING PART!

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I think I am someone who eats healthily 1 2 3 4 5 6 7 
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6. CHAPTER 5 – THESIS CONCLUSIONS 

The main objective of my thesis was to analyse the promotion of a healthy lifestyle through the 

lens of social marketing and to propose insights for social marketing research and practices, 

with the aim of promoting change in health-related behaviour. To this end, I developed one 

theoretical and two empirical studies on an unprecedented population intervention called Life 

of Health, in which these issues are addressed. 

On the path to the creation of my thesis, I realised, after a lot of reading and academic 

discussions, that the Behaviour Change Wheel is a model of behaviour change which could 

potentially be applied to the planning and execution of actions in social marketing, from this 

insight arose article 1. Therewith, I contribute to the advancement of the accumulated 

knowledge of implementing social marketing interventions, providing a systematic conceptual 

framework for the BCW and its equivalence with social marketing applications. I have 

suggested some aspects to guide future organizations in the application of the BCW in social 

marketing research. 

Following that, I had the opportunity to partner with a team of researchers from the 

University of São Paulo who were involved in Life of Health, this partnership made it possible 

to collect the data that gave rise to articles 2 and 3. In these two studies, we confirm that 

population-focused social marketing interventions, such as Life of Health, are able to produce 

effective results by targeting desired behaviours that are intrinsically related. The active 

collaboration of various sections of society, including politicians, private companies, health 

services and educational institutions, the strategic use of current media, such as social networks, 

and leadership from a public figure were essential requirements for engaging the population 

and achieving significant levels of the desired behaviour changes. The empirical evidence, 

found in article 3, showed signs that the intervention group had formed healthy habits, this 

reinforces the contribution of this thesis. The practical implications of the thesis indicate the 

possibility of recognizing Life of Health as an intervention that can serve as a benchmark for 

future interventions and help in reducing the undesirable problems, namely sedentarism and 

obesity. The theoretical innovations depart from the proposal to introduce a new model for 

social marketing and to suggest that the TTM maintenance stage, habitual behaviour and 

motivations are all inherently linked. A social marketing professional can benefit from the 

knowledge produced in the thesis to improve his practice in the area of social marketing from 

the detailed presentation of a structured population intervention with a new model that can be 

incorporated into social marketing and indications of motivation that can be future 

interventions. 
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The context of this research was health, but other contexts could be approached from that 

knowledge. I elaborated some insights for research and social marketing practices. Social 

marketing scholars who seek to develop behavioural change interventions and apply them to 

different social contexts face two challenges. First, they must dive into the literature on models 

and dominant theories of behaviour change (briefly summarized in article 1) and understand 

the multiple psychological factors, and the conceptual and methodological questions so that the 

interventions are effective and promote the desired behavioural change. Secondly, they must 

search and/or develop new theoretical structures which consider the complexity of the dynamic 

process that is behavioural change. It is important to understand external factors and consider 

the models that extend focus beyond the individual to all citizens and society, and apply new 

approaches that evaluate individual and structural changes (Rundle-Thiele et al., 2019). I 

consider the BCW and TTM to be models that present characteristics which can be related to 

the development of social marketing actions. Of all the priority topics of research on 

behavioural change, health is an urgent problem in society. I would like to propose new social 

marketing research topics in contexts and that can use the BCW and TTM to promote other 

desired behaviours and to have positive individual, and collective, effects. 

  

• Change of behaviour associated with climate change 

Scientific reports warn of a drop in oil production, greenhouse gas emissions and an increase in 

global warming (WHO, 2018).  As a result, “unprecedented changes” are needed to limit global 

temperature increases which can affect health, water supply and food production with a 

particularly negative impact on the poorest and most vulnerable populations globally.  

Therefore, social marketing researchers are invited to carry out studies and develop 

interventions that find effective ways of reducing the current levels of energy consumption. The 

BCW and TTM could be useful tools for marketing professionals to create preventive strategies 

that can pro-actively influence behaviour change and/or reactively mitigate these negative 

phenomena in society. 

  

• Change of behaviour associated with violence against women. 

Violence against women, especially violence and/or sexual assault by an intimate partner, are 

serious public order problems and violations of their rights. Violence can negatively affect 

physical, mental and sexual health and endanger the lives of women. WHO (2017) estimates 

that roughly 1 in 3 women around the world have suffered from physical or sexual violence by 

partners or non-partners. Worldwide, almost 30% of women are reported to have suffered some 
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sort of physical or sexual aggression by an intimate partner and 38% of instances of femicide 

were committed by male partners. Actions to promote behavioural change in this context are 

required, including advocacy, denunciation and empowerment interventions. Social marketing 

based on the BCW model with the use of  the BCT taxonomy and the TTM with the stages of 

behavioural change could be a joint mechanism that helps prevent and respond to sexual 

violence through interventions and research that can encourage behaviour change in men such 

as  discouraging violence when promoting communication and relationship skills between 

couples and communities; creating spaces for critical reflection on gender inequality and power, 

and inciting community mobilization and participatory education in groups  are seen as 

promising prevention strategies to strengthen women and reduce violence. 
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