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Background
Chronic non-communicable diseases (NCDs) are reaching epidemic proportions worldwide1-3. 
NCDs are the main cause of global mortality, accounting for two-thirds of deaths4,5. In 2008, 
research showed that 36 million deaths (63% of all deaths globally) were linked to NCDs6-10. 
Alarming estimates suggested that NCD deaths will increase with 15% globally between 2010 
and 202011. These diseases, which include cardiovascular conditions (mainly heart disease and 
stroke), a number of malignant tumors, chronic respiratory conditions and type 2 diabetes, 
affect a substantial group of people in society. 

NCDs are related to modifiable lifestyle risk behaviors11. The World Health Organization 
(WHO) recently indicated two lifestyle factors as leading risk factors for mortality: physical 
inactivity and unhealthy food habits11-13. People who are physically inactive have a 30% increased 
risk of all-cause mortality14 and physical inactivity in the longer term is estimated to cause 
6–10% of deaths from NCD14,15. Based on the physical activity recommendation, almost 60% of 
European adults are considered sufficiently active but more than 40% do not perform enough 
physical activity (PA) to attain the recommended levels16. About 30% of people with a disease1 
and 40% of the general population2 are not motivated to engage in PA in the longer term3. When 
it comes to food habits, unhealthy food habits are strongly related to the increased incidence 
of NCDs and NCD-related mortality. Approximately 1.7 million (2.8%) deaths worldwide are 
attributable to low fruit and vegetable consumption12. 

To improve health and to prevent illness, it is important that people engage in PA and adopt 
a healthy diet6-10,17,19-21. In addition, lifestyle changes, such as a reduction of physical inactivity, 
have shown to cause a significant decrease of healthcare costs22.  Moreover, people rate their 
own health more positive when their lifestyle pattern is healthier18. Thus, there is a widespread 
knowledge of the advantages of changing towards a balanced active lifestyle, and there are 
strong arguments for investing in a healthy lifestyle. Still, in Western societies a substantial 
group of the population is not sufficiently active and fails to meet the recommendations of 
a healthy diet1,2. Lifestyle counseling programs seem an appropriate intervention for lifestyle 
promotion3. In this thesis we will mainly focus on PA promotion.

Efficacy of PA interventions 
Overall, it appears that lifestyle interventions can lead to significantly increased PA3,4. However, 
there are several issues that need to be resolved. Firstly, the efficacy of PA interventions is highly 
debatable24,25:  Often their theoretical constructs are poorly described and the contribution of 
psychological constructs is rarely tested28-31. It is difficult to compare the efficacy of interventions 
because of the heterogeneity of the available interventions and the lack of long term follow-
ups19,32-34. Secondly, many interventions have limited impact23,26,27. Meta-analyses indicate that a 
majority of individuals relapse to a less active or an inactive status when intervention-support 
is no longer provided23,35. Available research suggests that for sustainable behavioral change, 
future interventions should add behavior maintenance strategies, targeting the most influential 
factors of PA maintenance36-39. Thus, there is a need for a better understanding of the reasons for 
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inactivity, and the causes of relapse, and for developing theory-based behavior change strategies 
to stimulate and support maintenance of PA. 

A psychological perspective on behavior
To understand the causes of PA behavior, we applied the Social Cognitive Theory (SCT)40. The 
SCT is one of the most widely-adopted theoretical frameworks on behavior. The SCT suggests 
that two variables will predict the intention to perform a behavior: outcome expectations and 
self-efficacy expectations41. Outcome expectations are defined as the beliefs about the occurrence 
of positive or negative effects of a specific behavior42. Self-efficacy expectations refers to people’s 
own beliefs in their ability to perform a specific action that is required to attain an expected 
and desired outcome of their behavior. As people expect more positive outcomes of a behavior, 
and they feel more certain that they will be able to engage in the behavior successfully, they 
are more likely to develop an intention and remain firmly committed to their intention to 
engage in the specific behavior44; they are more motivated and more likely to continue to invest 
in behavior45-48. In line with Bandura’s SCT, empirical data demonstrate that beliefs about 
capabilities and consequences are highly predictive of maintenance of PA43.

In the present theorizing, the social cognitive factors are integrated in a higher level 
aggregate model in which motivation is needed to make the investment that is needed to engage 
in PA (Figure 1). Bandura postulated that negative self-efficacy related beliefs and negative 
outcome related beliefs play an important role in the inhibition of health behaviors5. In the 
present context, these beliefs determine the investment needed to perform PA: When a behavior 
is expected to have negative outcomes, and/or the self-efficacy is not optimal, much investment 
is needed to overcome these hurdles to engage in the behavior (with its desired and expected 
positive outcomes). The core question here is: ”Is it worth investing in PA?”, or “Will the 
investment in PA pay-off?” The answer to this question is determined by the expected positive 
outcomes of the behavior: When people expect important positive outcomes of PA, and they 
feel sufficiently certain that they will be able to engage in the behavior, they will be motivated 
to invest substantially.  Thus, in our theorizing people weigh the investments needed and their 
motivation, to decide whether they will (continue to) engage in PA. 

In this thesis the beliefs that comprise the investment, the negative outcome expectations 
and negative self-efficacy expectations, are called barrier beliefs (BBs). They represent the factors 
that need to be overcome to successfully engage in PA. 
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Figure 1. Self-effi cacy beliefs and outcome expectations infl uencing PA intention and PA behavior based 
on the Social Cognitive Theory (Bandura, 1986).

 

 

 

 

 

 

 

Figure 1. Self-efficacy expectations and outcome expectations influencing PA intention and PA behavior 
based on the Social Cognitive Theory (Bandura, 1986).    
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Barriers and barrier beliefs (BBs)
BBs can be conceptualized as cognitions, beliefs, thoughts or verbalized experiences of a person 
that refer to factors that stand in the way of engaging in PA. In the present theorizing BBs 
are the main psychological factor that inhibits behavioral change; they are the psychological 
substrates that refer to barriers for PA. Several studies have described barriers related to PA, 
such as the weather, lack of time or joint pain, but a consistent theory is lacking. Barriers to PA 
are mostly treated as “fi xed factors”, as a separate factor or condition in addition to psychological 
factors that infl uence behavior. Th e present study takes the notion of barriers one step further 
by conceptualizing them as social cognitive determinants. When “barriers” are regarded as 
“barrier beliefs”, they can be addressed in counseling interventions in more diverse ways. People 
can learn to identify and handle barrier beliefs that may inhibit a healthy lifestyle, to free their 
motivation to initiate or maintain PA. In this thesis we will study the functions and eff ects of 
BBs on PA and develop strategies for PA counseling to detect and cope with BBs.

Two additional general principles will be used in the counseling to support longer lasting 
eff ects: Firstly, according to our theoretical model people will engage in PA when their 
motivation exceeds the investments. Th is can be brought about in two ways: By increasing the 
motivation, or by lowering the investments. Because motivation is easy to increase but hard 
to maintain, the counseling will try to lower investment by addressing BBs. A stable intrinsic 
motivation can only be achieved by experience of the individual with PA. Th e second principle 
is that in the counseling people are not treated, but they will learn to engage self-management. 
Because BBs may change in function of external or internal changes, people will learn to handle 
(new) BBs themselves, so they are more independent of professional support.
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Lifestyle interventions in primary care
In order to implement lifestyle interventions effectively, these interventions should be 
implemented in the primary healthcare setting. Primary care appears to be a suitable setting 
for the identification and reduction of behavioral risks, and for recommendation of preventive 
activities52. Two-thirds of a general population visit their general practitioner (GP) at least once 
a year and 90% at least once in every five years53. Health behavior can be addressed during 
everyday contacts with patients, family members, and other companions. Previous research 
stated that strategies to incorporate lifestyle interventions into primary care settings have been 
under-utilized54. The GP’s task in prevention is not only to make an assessment of patients’ 
health risks but also to refer patients to interventions where they will be coached in how to 
change their lifestyle55. 

GPs agree that they have a legitimate role to play in referral to lifestyle interventions56, and 
yet the sobering reality is that GP referrals to lifestyle interventions are not part of “usual care” 
at this time57-59. Significant gaps between GPs’ knowledge of their role in prevention and health 
promotion and their everyday practice were identified55. So far, several studies have addressed 
GPs’ professional advice and patients’ readiness to change54,60,61, but few dealt with the GPs’ 
motivation to refer to lifestyle interventions and patients’ characteristics to refer on. Two studies 
about referral behavior to lifestyle interventions among GPs showed that GPs’ implementation 
of lifestyle interventions was influenced by their own attitudes, social norms and control 
beliefs62,63. No statement was made about GPs’ motivation to refer to lifestyle interventions, and 
both GP samples were small. 

To bring an effective method to stimulate and support maintenance of PA in health care 
practice, GPs should be able to refer to a lifestyle intervention.  For a better assessment and to 
enlarge the effectiveness of implementation of lifestyle interventions in primary care, a first step 
in this complex referral process is to determine GPs’ motivation and decision-making to refer 
patients for lifestyle interventions.  

Aim and outline
The aim of this thesis was to develop a theory-based counseling method to improve PA 
effectively in the longer term. We explored barrier beliefs (BBs) about PA and tested a barrier-
belief counseling intervention (BBCI) in a primary care setting. To improve referral to lifestyle 
interventions, in order to enlarge the effectiveness of implementation in primary care, GPś  
referral behavior was investigated.   

In Chapter 2 a qualitative research was conducted to identify barriers inhibiting PA, during 
counseling, among inactive people. The aim of this study was twofold: to investigate which barriers 
were present related to PA in individuals (N=24) during the first phase of lifestyle counseling, and 
to construct a grounded theory to develop a clustered barrier model related to PA. 

In Chapter 3 a quantitative research was conducted to identify barrier to PA form a social 
cognitive perspective. The aim was twofold: to develop a theoretical framework of BBs about 
PA and to measure a difference in endorsement of BBs among active and inactive people. A 
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cross-sectional study was performed with a newly developed on line survey on BBs, intention, 
perceived pros and behavioral control and leisure time PA in active and inactive people (N=266, 
aged 18-80). The internal reliability and the validity of the BBs survey were analyzed. 

In Chapter 4 social cognitive theories and empirical evidence were evaluated for developing 
a theoretical framework and counseling strategies. The aim was to describe a cognitive theory 
on motivation and relapse in order to stimulate PA and prevent relapse, and to explain how 
different types of BBs play their role in increasing sustainable lifestyle changes. A set of cognitive 
and behavioral strategies was developed to handle BBs to PA in counseling. 

In Chapter 5 the effects of a BBCI were investigated on PA and fruit and vegetable intake 
of inactive adults within thirteen primary healthcare centers in the north of the Netherlands. 
A multicenter randomized controlled trial with a BBCI, a standardized lifestyle intervention 
(SLI) and a control group was conducted in inactive patients (N=240, aged 18-70).  Intervention 
effects on PA, fruit and vegetable intake, and body composition were compared using multiple 
regression analyses at baseline, 6, 12 and 18 months. 

In Chapter 6 the effects of a BBCI on the endorsement of BBs and the impact of a change in 
BBs on PA and quality of life were investigated (N=240, aged 18-70). RCT data were used wherein 
a BB counseling intervention group and a SLI were compared in inactive primary care patients 
(N=240, aged 18-70). All measurements were followed-up at 6, 12 and 18 months. Intervention 
effects on different types of BBs were compared using multiple regression analyses. The impact 
of changes in BBs on changes in PA and quality of life were assessed by multilevel analyses. 

In Chapter 7 the motivation of GPs to refer to lifestyle interventions was explored and patient 
indicators in the decision-making process of referral to lifestyle interventions were investigated. 
To this end, a cross-sectional study was conducted among 99 Dutch primary care GPs. 

The last chapter of this thesis includes a general discussion, conclusions and practical 
applications. 
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