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CHAPTER 1

General 
introduction

Parts of this introduction are published in: 

Lakerveld J, Bot SDM, Nijpels, G. (2009). The use of a cognitive behavioural pro-

gram for diabetes and cardiovascular risk reduction (book chapter). The Inter-

national Handbook of Behavior, Food and Nutrition. Preedy VR, Watson RR, Martin 

CR. (Eds.) Springer; New York. 3361-3374.

Lakerveld J, Bot SDM, Nijpels, G. (2010). A cognitive behavioral program aimed at 

lifestyle changes in people at high risk of cardiovascular diseases and type 2 dia-

betes in the Netherlands (book chapter). Diabetes Prevention in Practice. WCPD 

Dresden: 209-215.



8

What is the problem?

Type 2 diabetes mellitus (T2DM) and cardiovascular diseases (CVD) are major 

health problems with an on-going rise in prevalence and incidence.1-4 Both dis-

eases are related to each other and share common modifiable lifestyle risk fac-

tors such as overweight, smoking, low levels of physical activity and an unhealthy 

diet.5-7 Changing these risk factors can prevent or delay the onset of T2DM and 

CVD. Although prescribing risk-lowering drugs seems to be easier and more wide-

ly accepted by medical practitioners and patients, lifestyle interventions that low-

er T2DM and CVD risk are likely to be safer and less expensive than drug therapy.8 

Moreover, changing lifestyle behaviour has been shown to be at least as effective 

as drug treatment in reducing the rate of progression to T2DM in people with im-

paired glucose tolerance.9,10 In addition to T2DM and CVD, changing an unhealthy 

lifestyle might also have a positive influence on the lifestyle behaviour of family 

members,11,12 and lower the risks of other diseases and ailments such as various 

types of cancer (endometrial, cervical, ovarian, prostate, breast, colon, rectal, kid-

ney, liver and gall bladder), osteoarthritis, pulmonary embolism, deep vein throm-

bosis, hyperuricaemia and gout, reproductive disorders, sexual dysfunction, com-

plications in pregnancy, as well as psychological and social problems.13-19 
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Are behavioural risk factors for T2DM and CVD really 
modifiable?
Intensive lifestyle interventions in well-controlled settings have shown to be effec-

tive in lowering the incidence of T2DM and CVD in at-risk adults.20

Examples of famous pioneering studies that were effective in lowering the diabetes 

incidence in adults with impaired glucose tolerance are the Da Qing Study,21 the 

Diabetes Prevention Program (DPP),9 and the Diabetes Prevention Study (DPS).22 

These studies (and others that followed later) provided important proof of concept 

of the potential to change lifestyle behaviours and, consequently, reduced the 

T2DM incidence with 42-58%.

Whereas the efficacy trials named above convincingly proved that intensive life-

style interventions can lower the incidence of T2DM in individuals with impaired 

glucose metabolism, the question remains as to whether the positive results ob-

served in these highly controlled settings can be achieved in ‘real life’ settings.20,23 

There is a fundamental and often overlooked gap between those settings. Life-

style interventions that have been demonstrated to be effective were very labour-

intensive. For instance, in one study 16 face-to-face sessions provided by case 

managers were needed to achieve the target weight reduction and increase physi-

cal activity levels.9 Other barriers in translating intensive interventions such as 

evaluated in the DPP, DPS and the Da Qing studies include lengthy diagnostic 

testing procedures to identify pre-diabetes, the cost of training personnel, the cost 

of highly educated personnel to provide the intervention, the possible cost of in-

centives to motivate participants, and offering the intervention in locations such 

as single medical centers.24 As such, intensive lifestyle interventions may exceed 

both available resources and training facilities in primary health care.25 

So far, randomised controlled trials evaluating the effectiveness of programmes 

that target lifestyle behaviour(s) to prevent T2DM or CVD in primary health care 

settings have shown mixed effects, and if effective, the effects were small and 

temporary.26-31 Moreover, most of these studies had insufficient power, used sin-

gle-group designs, and/or had high attrition rates.32,33 

In brief, it is still a considerable challenge to provide evidence-based lifestyle pro-

grammes for high-risk populations in ‘real life’ settings.
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Now what?
Generating a sustainable change in lifestyle behaviour in order to reduce the inci-

dence of T2DM and CVD is difficult and complicated. Although promising results 

of trials have been published, solid, theory-driven trials with a long follow-up 

period are called for. More and more public health policy makers expect from 

health care providers the identification of at-risk groups and effective interven-

tions to curb the increasing burden of behavioural risk factors on disease, health-

care costs, and public health.

In order to address these needs, we developed and carried out a comprehensive 

randomised clinical trial in primary care. The effectiveness of this innovative life-

style intervention for at-risk adults is evaluated in the Hoorn Prevention Study.

The intervention in the Hoorn Prevention Study integrated and com-

bined several components of previous interventions that have shown to be  

effective, including: 

1 the use of a cognitive-behavioural approach34,35 

2 involving an at-risk population as opposed to a general, healthy 

 population10,31,36-38 

3 the use of a solid theoretical framework39

These different components are separately described below:

1. Cognitive behavioural approach
Lifestyle interventions based on behavioural or cognitive-behavioural strategies 

have been reported to be more effective than health education or instruction 

alone.34,35,40,41 Cognitive behavioural programmes (CBPs) are interventions based 

on the principles underlying cognitive behavioural therapy. The term cognitive 

behavioural therapy is used in various ways to refer to behaviour therapy, cogni-

tive therapy, and therapy based on the pragmatic combination of principles of be-

havioural and cognitive theories.42 Because the word therapy can be interpreted 

as the attempted remediation of a health problem such as a disease or disorder, 

the word program is preferable in the context of prevention. Thus, CBPs can be 

seen as programmes that share a theoretical basis in behaviouristic learning and 

cognitive psychology, and that use instruments of change (methods, 
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techniques) derived from these theories (see also the text box ‘key features of cog-

nitive behavioural programmes’ later in this chapter).

2. Targeting populations at risk
Several studies looked at both high- and low-risk participants. It appears that pa-

tients at higher risk might benefit more from lifestyle interventions than low-risk 

participants. Geoffrey Rose already stated that ‘the ‘high risk’ strategy produces 

interventions that are appropriate to the particular individuals advised to take 

them’.43 This, Rose suggests, raises ‘subject’ and physician motivation, is cost-

effective and has a favourable ‘benefit-risk ratio’, thus making this a suitable ap-

proach in primary care.44

3. Theoretical framework
Theory is the only foothold we have in the development of lifestyle interventions, 

and adequately developed interventions based on a relevant and acceptable the-

oretical model are more likely to be effective compared with interventions that 

are not theory-based.39 Theories stimulate researchers to consider which elements 

should be included in their intervention, and why. Such programmes therefore 

need to be theory-driven. Behavioural change theories are conceptual models 

that can be used to chart the biological, cognitive, behavioural, psychosocial and/

or environmental determinants of changes in an individual’s behaviour. Theories 

also provide a good basis for evaluation of the intervention, not only in terms of 

“does it work”, but also: “how does it work?” This is an important issue, because 

in this way it is possible to determine which elements are effective in the interven-

tion, or, on the other hand of equal importance, why an intervention was inef-

fective.45 

The theoretical underpinning of the various interventions is often not clearly de-

scribed. On the other hand, many theoretical models underlying CBPs are more or 

less comparable, and contain elements that are similar to theoretical models such as 

the Health Belief Model,46 Protection Motivation Theory,47 Social Learning Theory,48 

the Trans-Theoretical Model,49 and the Theory of Planned Behaviour.50 Despite the 

popularity of the Trans-Theoretical Model, in recent years it has been the subject  

of increased criticism, leading to discouragement of further using this theory.51
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Because of their applicability and their relatively superior reputation in compari-

son with other previously named theories, the TPB and the theory of self-regu-

lation were used to guide in the development of the lifestyle intervention of the 

Hoorn Prevention Study. Details with regard to the study’s theoretical framework 

and the measurement of its application are set out later in this thesis

Objectives and outline of this thesis
In this thesis we address several objectives of the Hoorn Prevention Study:

- To examine the prospective associations of abdominal obesity and TV-

 viewing time with five-year reductions in physical activity level.

Overweight, obesity and high levels of TV viewing time could potentially be re-

lated to decreases in physical activity levels over time. In Chapter 2 we examined 

the prospective relationships of objectively measured waist circumference and 

TV viewing time with five-year changes in physical activity levels, among men 

and women in the large, population-based Australian Diabetes, Obesity and Life-

style Study (AusDiab).

- To describe the rationale and the design of the Hoorn Prevention Study.

Chapter 3 presents the background and the methods of a randomised controlled  

trial investigating the effectiveness of an innovative lifestyle intervention in  

primary care. A delineation of the theoretical concept underlying the study is 

given, as well as a detailed description of the intervention, the study setting, the 

anticipated study population and data collection.

- To develop and test a questionnaire to assess determinants that theoretically 

 precedes intentions to change three lifestyle behaviours in adults at high  

 risk of T2DM and CVD. 

Validated questionnaires assessing the TPB constructs of physical activity, die- 

tary behaviour and smoking in adults at risk of T2DM or CVD were not available.  

Therefore, we developed the Determinants of Lifestyle Behaviour Question-

naire (DLBQ). The development of this instrument and testing its ability to assess  
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cognitive determinants of lifestyle behavioural change according to the TPB are 

described in Chapter 4.

 

- To investigate the effectiveness of a lifestyle intervention aimed at reducing  

 the risk of developing T2DM and for CVD mortality, by improving lifestyle  

 behaviour in an at risk population in primary care.

Chapter 5 presents the short-and long-term results of the Hoorn Prevention Study.

- To assess the cost-effectiveness and cost-utility of the lifestyle intervention as  

 provided in the Hoorn Prevention study.

An economic evaluation was conducted alongside the randomised controlled tri-

al that was described in Chapter 1. Chapter 6 presents the results of this economic 

evaluation, from a societal perspective with a time horizon of two years.

- To explore the implementation of the intervention, and its effectiveness on 

 intermediate cognitive determinants of behavioural change. 

Chapter 7 presents a process evaluation, as we believe it is important not only to 

report on the effectiveness of a new intervention, but also on the processes that 

underlie the hypothesised effects. The aim of this chapter is to explore why the 

lifestyle intervention is (not) more effective than providing health brochures only, 

and to investigate the effects of the intervention on intermediate determinants of 

behavioural change. 

- To identify and describe values beyond health outcomes associated with 

 participation in a lifestyle intervention. 

Chapter 8 aimed to include non-health outcomes of health promotion in an anal-

ysis of consumers’ evaluation of health promotion programmes and to explore 

their relative value compared to health outcomes.

The general discussion (Chapter 9) includes a summary of the main findings and 

critically discusses theoretical, practical and methodological issues derived from 
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this thesis. In addition, implications for public health and directions for future 

research are discussed.

Key terms
 Type 2 Diabetes Mellitus: the most common form of diabetes. This chronic 

(lifelong) disease is marked by high levels of glucose in the blood. Family history 

and genetics play a large role. Low activity levels, poor diet, and excess body 

weight (especially around the waist) increase the risk for type 2 diabetes.

 Cardiovascular disease: refers to the class of diseases that involve the heart 

or arterial blood vessels. Examples of cardiovascular diseases are: cerebrovascu-

lar accident (stroke) and myocardial infarction (heart attack).

 Cognitive behavioural program:  aims to help participants or patients change 

the way of thinking, feeling and behaving. It is used as a treatment for various 

mental health and physical problems, but also to change unwanted lifestyle be-

haviours such as smoking, physical inactivity or an unhealthy diet.

Key features of cognitive behavioural programs
- The term cognitive behavioural programme is used in various ways to refer to  

 programmes based on behaviour therapy, cognitive therapy, operant thera- 

 py, or a combination of these three;

- Cognitive behavioural therapy is traditionally used to treat depres-sion, but 

 nowadays its foundation is also employed in other areas, for instance in life- 

 style behavioural change interventions;

- Habits (such as unwanted lifestyle behaviours) are acquired and can be un- 

 learned using cognitive behavioural programmes;

- Cognitive behavioural programmes are based on the idea that thoughts,  

 emotions and behaviour closely interact;

- Influencing the participant’s conception is a key element to influence  

 emotions and behaviour;

- The emphasis is on the behaviour at present and in the future, rather than 

  behaviour in the past;

- A cognitive behavioural programme can be done individually or with a group  

 of people.
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