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Stellingen
behorende bij het ptoefschrift

Nutrition counselling in geneml ptactice: the Stages of Change Model

1. No ingh theory can account for all the complexities of behaviour change (Prochaska
& DiClemente, 1997). This also holds true for the Transtheorettcal Model (dit
proefschrift).

2, Goede voomemefls om gezondet te gaan leven zifn welisrvaar een goed begin, maar
zeker niet het halve wetk (dit ptoefschrift).

3. Hct schrijven van cen wetcnschappeliik artikel is als gcdragsvcrandcring; hct proces
vcdoopt in fascn cn tctugval als gevolg van dc invlocd van pcers is ccrdet rcgel dan
uitzondedng.

4. Geen enkele maatregel ter bescherming van online pat-i€ntenbestanden waatborgt de
privacy van de patiEnt zo goed als het handschrift van artsen.

5. Dc vaak zccr strikte focus op het eigen wctenschapsgcbicd ti)dcns hct
promotietraject, lvordt niet weerspiegeld in het aantal stellingen dat hietover dient te
gaan.

6. Who, what, where, when, and how are equally important in designing behaviout
change progtams as in solving mutder mysteries.

7. Nlcteotologists prcdict the rvcathcr bcttcr than psychologists ptedict behaviour
(l\{ichael Hackman).

8. Of wie zailrt ook zal oogsten, hangt in grote matc van hct (wctk)klimaat af.

Matieke W Verheiiden
Wageningen, maandag 27 september 2(X)4
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ABSTRACT

Healthy lifestyles in the prevention of cardiovascular diseases are of utmost importance for people with

non insulin-dependent diabetes mellitus, hypertension, ar.df or dyslipidemia. Because of their

continuous contact with almost all segments of the population, general practitioners can play an

important role in initiating and encouraging dietary change. Unfortunately, dietary change Programs

that may be successful on the short term, often do not lead to long-term success. Using the Stages of

Change Ntodel to tailor nutrition counselling activities to patients' different levels of awareness and

motivation has been shown to increase program effectiveness. Data from our studies, showed that

decreases in (saturated) fat intake were larger in patients who received tailored counselling than in

patients who received usual care (total fat intake: -5.6 percent of energy versus -2.4 Percent of energy).

The extent to which patients reduced their (saturated) fat intake after a nutrition counselling Program,

however, did not depend on how much their levels of awareness and motivation had changed.

In research, short questionnaires are used to measure patients' stage of chanl;e. In general

practice, however, this does not usually happen and general practitioners likely estimate their patients'

interest in lifestyle change. ()ur study showed that general practitioners do not accurately estimate their

patients' readiness to reduce their dietary fat intake (Kappa=0.25). To make dietary counselling in

general practice more effective, it was therefore suggested that general Practitioners should repeatedly

ask their patients about their interest in lifestyle change.

In our studies, social support v/as an independent predictor of intention to reduce dietary fat

intake. As our systematic review also supported the key role of social support in the long-term

maintenance of dietary change, increasing levels of perceived social support should be incorporated in

dietary change interventions. The role general practitioners can play in increasing social support,

however, may be limited because of the non-reciprocal relationship they have with their patients.

Internet has also been suggested as a potential tool to help achieve long-term dietary change.

Our final srudy was therefore designed to study the effectiveness of web-based tailored nutrition

counselling and social support for patients at elevated risk for cardiovascular diseases. Patients who

reported to use the Internet regularly were either given access to an online counselling tool

(intervention) or were given usual care (control). The 33oh of the patients in the intervention group

who used the online tool had larger reductions in systolic blood pressure (5.3 mmHg versus -0.16)

than patients who did not use the tool. No changes in social suPPort were observed.

Nutrition counselling based on the Stages of Change Model is a feasible approach in general

practice. As patients' levels of awareness and motivation change continuously, general practitioners'

repeated attention for lifestyle is necessary. Collaboration with dieticians can help overcome some of

the barriers limiting nutrition counselling practices by general practitioners. In the future, Internet can

also play an important role.
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Introduction

The doctor of the future will give no

medicine but will interest his patients

in care of the human frame, in diet and

in the cause and prevention ofdisease.

Thomas Alva Edison



Chapter 1

fl recent years, cardiovascular diseases led to the largest number of lost years of life, and were the

cause of death with the most mortality in the Nethedands (I(oek et al., 2003; Centre for Public

Health Forecasting, 2003). In 1999, the nutrition sensitive conditions hypertension (prevalence:

5.4%o), obesity (prevalence: 4.2n/o), dtabetes mellitus (prevalence: 2.1,o/o) and dyslipidemia (prevalence:

1.77o) were among the ten most commonly diagnosed chronic conditions in general practice (Van

Weel, 1999). Cardiovascular diseases are related to substantial loss in quality of life. Yet, there are hardly

any improvements in unhealthy risk behaviours related to cardiovascular diseases. The prevalence of

smoking, excessive drinking, physical inactivity, and poor diet remain hrgh and the prevalence of

obesity and diabetes are rapidly increasing. Although food and pharmaceutical industries continue to

invest in product development in relation to cardiovascular health (e.g., the replacement o[ saturated

with unsarurated fats and the development of lipid lowering drugs), three quarters of the Dutch

population consume too much saturated fat (Centre for Public Health Forecasting, 2003). Individuals'

dietary change is therefore inevitable to help reduce the burden of cardiovascular diseases. Funding for

public health campaigns to achieve dietary change is limited. The search for relevant intermediary

groups to reach and motivate large groups of people, as well as effective approaches to initiate and

maintain dietary behaviour change is therefore evident. Several theoretical frameworks, such as the

Social Learning Theory (Bandura, 1986), the Theory of Reasoned Action (Ajzen & Fishbein, 1980), the

ASE Model @e Vries et a/., 1988), the Theory of Planned Behaviour (Ajzen & Madden, 1986), the

Precaution-Adoption Model (lVeinstein, 1988), the Health Belief Model (Rosenstock, 1966; Becker,

1974),and the Stages of Change Model (Prochaska & DiClemente, 7982) are available as a basis for

intervention approaches. Because of its origin in smoking cessation practice and the success of its

applications in many other health behaviours, the Stages of Change framework is particulady

interesting. The general practice is a powerful setting for health promotion because general

practitioners reach nearly all segments of the population, and because they can sPecifically target

preventive services to high-risk individuals, rather than the general population (Holt & Ohno-Machado,

2003; Mant, 2004). The research described in this thesis thus aims to identifii and evaluate general

practice-based approaches based on the Stages of Change Model to help patients at elevated

cardiovascular risk to lower their dietary fat intake.

THE STAGES OF CHANGE MODEL

Prochaska & DiClemente and their colleagues laid the foundations for the central idea of behaviour

change through a series of stages rather than as a discrete all-or-nothing event: the Stages of Change

Model. The Stages of Change Model (also known as the Transtheoretical Model) was initially described

in the 1980's (Prochaska & DiClemente, 1982 & 1983). The model consists of five distinct stages of

change, based on people's perceptions of their current behaviour and their intentions for future

behaviour change. The stages ofbehaviour change are defined as follows:



fntoduction

Pruonteruplation'People are uflav,/are of the consequences of their behaviou 
^ndfcr, 

the need for

behaviour change. They tend to avoid reading, talking and thinking about their high risk behaviours and

do not intend to take action in the foreseeable future, usually measured as the next six months.

Contemplation: People are aware of the need for behaviour change and intend to take action within the

next six months. However, they are still uncertain about the balance between pros and cons of
behaviour change. This uncertainty can last for long periods of time.

Preparation: People are committed to take action in the immediate future, usually measured as the next

month. They often have a concrete plan of action, such as: taking up sports, joining a health education

program, or buying a self-help book.

Action: People have made specific overt modifications in their lifestyle within the past six months. Only

changes that meet criteria scientists and professionals agree to be sufficient to reduce risks for disease,

are considered action.

Maintenance: People have shown the desired behaviour for over six months and are working to prevent

relapse. They are increasingly con{ident that they can continue their new healthy lifestyle.

Terwination is some times added as a sixth stage of the Stages of change Model to classi$, people v/ho are

sure they will not return to their old unhealthy behaviours. For the maioriry of people, however,

termination may not be realiry in practice.

People do not necessarily progress through the stages of change in chronological order and relapse to

earlier stages is frequent. People usually progress and regress through the stages a number of times

before sustained behaviour change is achieved (see Figure 1.1)(Prochaska & Velicer, 1997). The Stages

of Change Model also includes so-called processes of change. People use these processes to progress

through the stages, and the processes thus provide importani handles for intervention strategies. The

ten Processes that have been supported most consistendy by empirical data are: consciounets raising

dramatit reli$ self-reeualmtion, enuironmettal reeualuation, nlfliberation, social liberation, coanterconditioning stimuhts

control, contingenE managerilefit f reinforcement rldnagerzent, and heping relationsbips (I-amb & Sissons Joshi,
1 996; Prochaska & Velicer, 1 997). The importance of the processes of change varies by stage of change

and the sequencing is specific for different health behaviours @rochaska & DiClemente,1992).

Nutrition counselling with a tailoring approach is based on the idea that adjusting content and

shape of counselling messages to characteristics of the recipients can increase their effectiveness

(Ashworth, 1997; Kristal et al., 1999). Measuring individuals' stage of change can help select people who

are most likely to change as target groups for future intervention efforts. It is also possible to develop

different interventions for each of the five stages (Ashworth,1997).
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nlalntenance

precontemplation

prccontemplation contemplation preparati()n

Figure 1.1 The Stages of Change Model @rochaska et al., 1992).

THE STAGES OF CHANGE MODEL FOR DTETARY CHANGE

The Stages of Change Model was originally developed for smoking cessation (Prochaska et al., 1.994).

Since its development, the Stages of Change Model has been applied fot a broad range of other

addictive and non-addictive health related behaviours, such as: quitting cocaine, condom and sunscreen

use, mammography screening, radon gas exposure, exercise acquisition, weight control, and the

adoption of healthy diets (Prochaska et al., 1994). Dietary change is in many ways different from

smoking cessation, for which the Stages of Change Model was origrnally developed. The target

behaviour, for example, is related to balance, moderation, and graduation of intake rather than

complete abstinence. This makes the understanding of the goal behaviour by the lay public very poor,

especially for specific nutrient goals (Horwath, 1999).

These abstract guidelines entail the most difficult problem for applications of the Stages of

Change Model to dietary change. For fat consumption, the Health Council of the Nethedands

(Gezondheidsraad) has set these guidelines to 20 to 40 percent of energy for individuals whose weight

is optimum and constant. For individuals who are overweight or who experience undesirable weight

gain, adequate levels of fat are berween 20 to 30 or 35 perceflt of energy (Health Council of the

Netherlands, 2001). Because people have difficulties rating their fat intake accurately, it is possible that

people classi$, themselves in the action and maintenance stages, without meeting the aforementioned

behavioural criteria for risk reduction. In contemporary research, this apparent mistake is treated in two

different ways.

The most theoretical approach is to consider the discrepancy between peoples' perception of

their fat intake and their actual intake as a cause for misclassification. To avoid these problems,

algorithms to measure stages of change can be expanded to include behavioural criteria. Researchers

can also re-classi$, patients based on dietary intake data that can be obtained from, for example, food

frequency questionnaires. Individuals who report to be in the maintenance stage, but fail to meet the

appropriate behavioural criteria have been referred to as pseudomaintainers, and have been reassigned

to the pre-action stages of change (Rossi rral, 1993; Greene et a1.,1994). A study in 1998 {-echner et al.,

12



Introduction

1998) showed substantial differences in distribution across stages of change when reclassification based

on estimated fat consumption levels was applied. Kristal et al. (1999) later explained that these nutrient

intake criterion approaches have distinct disadvantages. First of all, differences in dietary behaviour

between people in the different stages of change are often seen as a validation of stages of change

algorithm. Yet, the association between stage of chaflge defined by means of dietary criteria, and dietary

behaviour itself is tautological. Another problem is that dichotomous breakpoint criteria for dietary

behaviour may fail to uncover potentially large improvements. For example, overweight people may

reduce the amount of fat in their diet from 40o/o of the energy intake to 30o/o and achieve a weight

reduction of two to three kilograms. While people may still not meet the behavioural criteria, even this

modest weight loss can contribute to the prevention of cardiovascular disease (Health Council of the

Netherlands, 2001). Finally, the rationale behind tailoring to stage of change is to provide motivation,

information, and confirmation at the right times to facilitate and accelerate the behaviour change

process. Awareness of peoples'elevated intakes is at the basis of this process. However, to achieve this

goal, it is poindess to use an algorithm with nutrient criteria that may accurately force people with

elevated fat intakes into the precontemplation, contemplation or preparation stages. Of course, similar

problems arise when people are re-classified from a researcher's office based on nutrient intake criteria.

Everything taken together, the applicability of a stage of change coflstruct defined by means of dietary

criteria for tailoring nutrition counselling may be limited.

The second approach is rooted more in behaviour counselling practice and refrains from the use

of nutrient criteria. It postulates that the stages of change construct reflects what people are thinking

about their diets and what their interest in change is, rather than what they are eair,g (Kristal et al.,

1999). The association beween stage of change, and dietary behaviour thus reflects accuracy of self-

perceived dietary intake rather than the validiry of the staging instrument. Peoples' self-perceived diet

combined with results from an objective dietary assessment method, form a basis for counselling

strategies. Bearing in mind peoples' perception, their willingness to change their diet, and their possible

surprise when confronted with true intake data, health counsellors can use these data to achieve

sufficient levels of awareness to initiate the behaviour change process. In this perspective, true intake

dataare used as an integral part of the counselling sffategy to increase patient knowledge. The studies

described in this thesis are all based on the second approach.

ROLE OF GENERAL PRACTITIONERS IN DIETARY CHANGE

In the Nethedands, as in many other countries, general practitioners are gatekeepers for the health care

system and they can give patients access to other health professionals such as dieticians. Currendy,

most Dutch health insurance companies, for example, reimburse consultations by a dietician only after

referral by a general practitioner or a speciatst in a hospital. However, the role of general practitioners

in dietary change is much more comprehensive than a mere gatekeeper function. General practitioners

acknowledge their potential role in achieving behaviour change for primary prevention and patients

perceive their general practitioners as an important source of nutrition information (Mirand el a1.,2002).

A study by Hiddink et a/. (1997a) showed that general practitioners were preferred over 10 other
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potential nutrition information resources such as dieticians, the Nethedands Nutrition Centre

(voedingscentrum), consumer orgatizaaons, and food retailers. This was despite the fact that the

perceived level of expertise of general practitioners was lower than of dieticians and the Food and

Nutrition Education Bureau. Combined with their reach of nearly all segments of the population in a

setting that allows for continuiry of care (Hiddink et al.,'1997a; Van $7eel, 1999), this puts general

practitioners in a unique position for nutrition counselling. Unfortunately, general practitioners perceive

barriers to nutrition guidance practices, such as lack of nutrition training and education, lack of skills,

lack of time, and lack of patient motivation (Hiddink et al., 1997b). A study by Thompson et al. Q003)
reviewing four studies, in which the effectiveness of dietary advice from dieticians was compared with

advice from doctors, indeed showed that improvements in blood cholesterol were larger after dietary

advice by a dietician. This suggests that cooperation with dieticians, who do have the relevant training

and skills, can help overcome some of the barriers perceived by general practitioners. General

practitioners could use their perceived importance and relatively frequent cofltact with patients to make

patients aware of the importance of a healthy diet, and to motivate them for behaviour change.

Dieticians could subsequendy provide patients with the detailed and practical nutrition counselling

general practitioners feel incapable of.

The Dutch guidelines for general practice QJHG standards) spell out the preferred policy of
detection, investigation, treatment, and control of various clinical conditions. Particularly for

overweight people, nutrition plays an important role in the NHG standards on rJpe II diabetes mellitus,

hypertension, and dyslipidemia. Dietary counselling, possibly in addition to pharmacologic measures, is

therefore recommended ffan Binsbergen, 1,997). Unfortunately, the NHG standards lack a detailed

description of the content and implementation of the dietary counselling (Ihomas et a/., 1996) and

cooperation with a dietician is also not specifically recommended. As a result, there are currendy no

uniform dietary counselling strategies in general practice. The extent of the use and the actual content

of dietary counselling depend to a large extent on individual general practitioners' knowledge, interest,

and prioriry setting.

It is important to note that physical inactivity, smoking, drinking, and poor diet are not

biomedical conditions that can be fully treated or controlled by general practitioners or any other health

worker (Vinson, 2002). Instead, to be successful, patients need to be actively involved in behaviour

change. Guidelines and policies, such as the recent extension of non-smoking policy in public buildings

across many countries in Europe, can be helpful tools to enhance patient awareness and involvement.

OUTLINE OF THE THESIS

The research described in this thesis was conducted to contribute to the evidence to determine if the

Stages of Change Model can be a short and effective tool for the screening and treatment of patients at

elevated cardiovascular risk in general practice. Based on the idea that general practitioners can initiate

behaviour change, but that long-term behaviour change can only be achieved with sufficient levels of
suPport, Chapler 2 provides a theoretical background for social support lifesryle interventions for

cardiovascular risk reduction. The potential role of the Stages of Change Model is predominantly

14
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discussed. A study by Van der Veen et al. (2002) served as a basis for the other studies described in this

thesis. In that study, a randomised controlled trial was used to assess the short-term and long-term

effectiveness of nutrition counselling based on the Stages of Change Model for patients at elevated

cardiovascular risk in general practice. Behavioural, anthropometrical, and clinical outcomes were

assessed. Data from this study (Van der Yeen et a1.,2002), which showed favourable effects on the

short-term that disappeared on the long term, were used in Cbapter ) ar,d ChEter4. Cbapter I presents

the role of behavioural determinants and dietary habits in the prediction of intention to reduce fat

intake. The role of tailoring in the intervention effects is addtessed in Chapter 4.In the study by Van der

Yeen et al. (2002), zs well as in other studies, algorithms were used to measure patients' stage of change.

In practice, however, these algorithms are not frequendy wed. Chapter 5 therefore continues to describe

the accuracy of general practitioners' assessment of patients' readiness to lower dteta;ry fat intake, to

increase physical activity, and to quit smoking.

The short-term effectiveness of the study by Van der Yeen et al. (2002) was promising, but

continuous lifesryle counselling for all patients with chronic diseases is not feasible in general practice,

due to time constraints. Further studies described in this thesis were therefore aimed at applications of

Internet-based approaches for lifestyle counselling and social support. Chapterc 6 address patients' and

general practitioners' views on the potentials and pitfalls of web-based health promotion tools in

general practice. ChEnr Z presents data on the effectiveness of a web-based tailored nutrition

counselling intervention. Finally, the main study results are summarized and they are Put into

perspective (Cbapnr 8).

15
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ABSTRACT

Social support is important to achieve beneficial changes in risk factors for disease, such as overweight

and obesiry. This paper presents the theoretical and practical framework for social support, and the

mechanisms by which social support affects body weight. People's need for social support is largely

determined by personal and environmental characteristics. The Stages of Change Model is discussed as

a framework in which tailored social support could be implemented. Health professionals have an

important role in initiating Iifestyle behaviour change, but their influence may be relatively small in
comparison to people's natural support networks. We strongly encourage health professionals to help

patients consolidate their narural support resources to achieve or maintain weight control.

The theoretical and practical framework is supported with a Iiterature review addressing studies

involving a social support intervention in behaviour change for diet, physical exercise, weight loss, and

weight loss maintenance. Most interventions discussed in this review showed positive health outcomes.

Future social supPoft intervention research would benefit from clear definitions of social suppoft, a

clear description of the intended mechanism of action and the actual intervention, and the inclusion of
perceived social support as a study outcome.

Acknowledgments. The authors would like to thank Teresa Broers and Rachelle Segrin from Queen's
University's Family Medicine Centre for their help during the preparation of this manuscript. The

Nethedands Heart Foundation and the Stichting Dr Catharine van Tussenbroek are gratefully

acknowledged for their financial support.

Submitted for publication as. Verheijden MW, BakxJC, Van Weel C, Koelen MA & Van Staveren

WA. Social suPPort and the Stages of Change Model: a review on lifestyle behaviour change in weight
loss.
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Social suppon and the Stages of Change Model in weight loss

verweight and obesity are important modifiable risk factors for cardiovascular diseases

(CVD)pamon -Faya et al., 1996; Ho et a1.,2001). Weight loss and the prevention of weight

gain in defined groups or in the gerrerr-l population are therefore important factors in the

prevention of CVD. This sets the stage for interventions aimed at improving dietary and physical

activity patterns. While information, support and technical advice from health workers can be a key

factor in behaviour change, most of the dynamics of behaviour change take place in patients' PriYate

and work settiflgs. In these situations, the social environment plays an important role. Cross-sectional

studies have related social support to health, and social support has also been shown to be important in

achieving and maintaining health behaviour change @erkman & Syme, 1979; House et a|.,7988; Amrck

& Ockene, 1994).

The idea that intervention strategies for behaviour change can be more effective if they are

tai-lored to patients' characteristics has been studied using the Stages of Change Model (also known as

the Transtheoretical model) @rochaska & Velicer, 1997; Ashworth, 1997; Horwath, 1999;Steptoe et al.,

2001; Van der Veen et a1.,2002). This model postulates that behaviour change is not a dichotomous

event, but a multi-step spiral or cyclical process through one or more of the five distinct stages of

change. The model allows for skipping one or more of the stages, and for regression to earlier stages. In

the precontemplation stage, people do not intend to change their behaviour in the next 6 months because

they are unaware of the problem behaviour or because they are demoralized by unsuccessful previous

behaviour change attempts. In the contemplation stage, peoPle are aware of the need for behaviour

change. They intend to take action within the next six months, but lack commitment to actually start

changing. lt the preparation st^ge, people intend to take action in the immediate furure, which is usually

measured as the next month. They often have a plan of action, such as: taking up sPorts, or buying a

self-help book. In the action stage, people have made specific overt modifications in their lifesryle within

the past six months. Theotetically, people can only be in the action stage if they have made behaviour

changes sufficient to reduce risks for disease. lothe maintenance stage, people have shown the desired

behaviour for over six months and xe working to prevent relapse. The behavioural crtteria that are set

for the action stage, also apply for the maintenance stage @rochaska et a/., 1992; Prochaska & Velicer,

19e7).

The Stages of Change Model was originally designed for smoking cessation but has also been

applied for non-addictive behaviours such as diet and physical exercise. Cross-sectional studies have

shown better health behaviour in people in the later stages of change (Glatz et al., 1994; Greene et al.,

1994; Dannecket et a1.,2003) and most intervention studies indicate positive effects of tailoring, in

particular in the short term (CampbelT et al., 1994; Steptoe et al., 1999; Oldroyd et a1.,2007; Van der

Yeea et a/.,2002). As this could not been demonstrated in the longer term (Steptoe et a|.,1999; Van der

Yeen et at.,2OO2), more effective interventions for long term maintenance of change are needed. To

prevent relapse, health workers should thus focus on people in the action and maintenance stages of

change, in addition to initiating behaviour change in people in the pre-actiolr stages of change.
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The role of social supPort and the potential of the Stages of Change Model in behaviour change are

both evident. Nevertheless, surprisingly litde work has been done to integrate those concepts. In this

paper we will therefore start by discussing the theoretical framework behind social support, and the

mechanisms by which it affects lifesryle change. The role of social supporr in the Stages of Change

Model will primarily be discussed. The effectiveness of social support interventions for diet and

exercise in weight loss and weight loss maintenance will be shown in a systematic review of the

literature. We will conclude with reflections on the incorporation of social support in lifestyle

interventions.

THEORETICAL FRAMEWORK

Social support

The term social support is used for a broad range ofconcepts and partly ovedapping functions, such as:

emotional, instrumental, informational, and appraisal support (Cohen & Wills, 1985; Vaux, 1988 pp 18

and1.36;Antonucci &Johnson, 1994; Cohen etal., 1994;Langford etal., 1.997). Amajordistinctionis
made between stntctural ar,d funciional support. Structural support is the availabiliry of significant others

(e.g. spouses, family members, friends, co-workers, social and religious groups) irrespective of the

actual exchange of support. Structural support is also referred to as social integration (Cohen et a/.,

2000). Functional support, by contrast, is a subjective measure of the perception of support, depending

on individual characteristics and expectations fiopp Cohen, 1988; Connell & D'Augelli, 1990). The

perception of support is strongly influenced by personal characteristics (I-iem & Uem, 1978; Cohen &
\X/ills, 1985; Lakey et al., 1996; Lakey & Cohen,2000). Therefore, structural and functional support are

not necessarily highly correlated. Interventions should thus be focused on increasing functional support

father than structural support. In practice, however, intervention opportunities on the strucrural

supPort level by adding health professionals or peers seem more feasible than changing people's

perception of support (functional support). As perceived social support has been shown to be stronger

correlated with well-being than received support flWethington & I(essler, 1986), the effectiveness of
this approach remains to be shown.

Social support has repeatedly been related to improved health. Controlling for known

determinants of morbidity and mortality, people with low social support levels had a relative risk ratio

for mortaliry of approximately 2.5 @erkman & Syme, 1979; House et al., 1988). However, because

much of the social supPort research was cross-sectional, causal inferences are impossible. Perhaps

healthy individuals are able to have more rewarding social interactions than their less healthy

counte{Parts. It is also possible that social support results in improved health outcomes or that an

unknown factor positively affects both social support and health (Cohen & Wills, 1985).

Many of the risk factors for cardiovascular disease, including obesity, are explained to a fair

extent by genetic predispositions. Knox & Uvnds-Moberg (1998) elucidated that'the interaction of the

genotlpe with the environment determines the extent to which these factors are expressed'. The effects

of social supPort on health would thus be a result of the effects on the environment. These effects are
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explained using both indirect and direct models. In indirect models, social support influences the

occurrence of stressful events, the appraisal of sffessors and individuals' responses to stressors. The

latter has been suggested to be a result of social support's abiliry to supPress the production of the

stress hormone cortisol (Heinrichs et at.,2003).In indirect models (also referred to as stress-buffering

modeis), social support would only be protective in the presence of stressful conditions (Amick &

Ockene, 1994; Cohen et at.,2000). In direct models, social support affects psychological and physical

well-being, irrespecrive of the stress levels of the individual. Social suPPort may trigger behaviour

change by providing information about diet or exercise, by providing reassurance, or by increasing

compliance ro rrearment (Amick & Ockene, 1994; Bovbjerg et al., 1995; Cohen el al.' 2000). Lakey and

Cohen (2000) provided an extensive overview of the different models explaining the effects of social

support on health.

Social support can also counteract health behavior chaflges (Fleury, 1993; Amick & Ockene,

1994). Peer smoking, for example, may negatively affect the success rate of patients'quitting attempts

or people may (unknowingly) grve false or iflcomplete informational supPort (Kelsey et a/., 7991;

Helgeson & Gottlieb, 2000). Finally, social support may counter the state of denial patients had been in

to protect themselves from psychosocial effects of their illness.

Social support and the stages and processes ofchange

Only a few srudies specifically looking at the role social supPort in the Stages of Change Model have

been conducted. The Stages of Change Model includes ten processes of change in addition to its stages

(Prochaska et a1.,7992; Rossi al at.,7994; Bowen et a1.,1994; Lamb & Sissons Joshi, 1996; Prochaska &

Velicer, 7997;Horwath, 1999). Individuals need to progress through these processes to move from one

stage of the model to the other. The relative importance of the processes for each of the stages of

change varies across behaviours. Table2.l identifles the stages and processes for dietary change. Social

support is relevant to virtually all of the processes: environmental reevaluation, counterconditioning,

stimulus control, contingency management, helping relationships, and social liberation are all driven in

paft by social interactions. It has also been argued that the social environment Plays a role in

consciousness raising (Amick & Ockene, 1994; Prochaska & Velicer, 1997).

Yaryrngresults have been found with respect to the stages of change in which social suPPoft was

highest (I-amb & Sissons Joshi, 1996; Brug, 1997; Sorensen et a1.,1998; Ronda al a1.,2001; Verheiiden rl

a1.,2003). However, rhe mere availability of social support may not reflect the relative importance of

social support in each of the stages of change. Amick & Ockene stated in 1994 tha;_'different degrees

of social support may be more effective or necessary at one stage than another, making it necessary to

identify and emphasize appropriate support resources and activities in intervention efforts'. Since their

review, which did not address the preparation stage, surprisingly few studies have been done on the

role of social support during each of the stages of change. Finally, the research conducted thus far has

focused on rhe stages of change in which social support was highest and has neglected to focus on the

stages of change in which social support is most important'
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Table 2.1 Stages and ptocesses of dietary behaviour change in the Stages of Change Model (Bowen et al., 1.994;
Prochaska & Vel.icer, 1997; Prochaska rr al, 1992).

Stage Ptocess Sisnificance
Precontemplation Consciousness raising Involves increased awareness about the causes,

consequences, and cures for a particu.lat problem behaviour.

Dramatic relief Initially ptoduces increased emotional experiences followed
by reduced affect if appropriate action can be taken.

Environmental reevaluation Combines both affective and cognitive assessments of how
the presence or absence of a habit affects one's social
environment. It can also include the awareness that one can
serve as a positive or negative role model for others.

Preparation

Action

Contemplation Self-reevaluarion Assessing how lifestyle influences self, changing self-
petception.

Is both the belief that one can change and the
(re)commitment to act on that belief, generally known as

willpower.

Requires the learning of healthiet behaviours that can
substirute for problem behaviours.

Removes or counters cues for unhealthy habits and adds
prompts for healthier alternatives.

Provides consequences on taking steps in a particular
direction, both as reward and as punishments.

Combines caring, trust, acceptance, opeoness, as well as

support fot the healthy behaviout change.

Requires an inctease in social opportunities or alternatives,

Self-libetation

Countetconditioning

Stimulus control

Contingency management

Helping relationships

Maintenance Social liberation
beliefs that envitonment suoDort chanse.

Sources and mediums for social support

Family members, friends, colleagues and (church) communities 
^re 

pafi of patients' natural support

network and can play a role in the provision of social support. Involving natural support resources in
intervention Programs is valued by patients and increases program effectiveness, but negative

consequeflces are also repofted (Hagen, 7974;Tattersall et a/.,1985; Black et al., 1990;Hart et a/., 1990;

Parham, 1993; Burke et a/., 1999). Bringing new sources of support such as peers into action may be

helpful when social support from patients' natural networks is insufficient (Helgeson & Gottlieb, 2000).

This may not only lead to improved health of the patient but also of the support giver, for example

because providing suPport makes them feel good about themselves (Riessman, 1965; Hupcey, 1998;

Schwartz & Sendor, 1999). This is referred to as the helper-therapy principle (Helgeson & Gottlieb,
2000).



Approaches targeting grouPs rathef than individuals, such as Peef gfoups' can be very time and cost-

effrcient and the use of group processes to alleviate illness or stress can be beneficial (R'yle, 1976)'

Telephone and computer-based approaches are also promising as they can helP overcome geograPhicel

and time barriers. This is particulady helpful for diseases with low prevalence rates or for people with

stigmatizing diseases (Alemi et a/., 1996; McBride & Rimer, 1999; \X/hite & Dorman, 2001)' Yeq

membership of a support group itself can be st-igmatising too (Helgeson & Gotdieb, 2000). Computer-

based approaches have the additional benefit that they allow for communication at individuals' own

pace and time, and for interventions tailored to individuals' needs, for example by using the Stages of

Change Model. Several approaches have been advocated to overcome the somewhat impersonal and

ambiguous style of online conversation (Parks & Floyd, 1996; Kollock & Smith, 1996;Tate et a1.,2001;

Warisse Turner et a/.,2001).

It has been suggested that social support from health professionals may have a limited effect in

comparison to support from patients' natural support networks. This is largely due to the non-

reciprocal relationship between patients and health professionals. A similar non-reciprocal siruation is

present when trained peers receive financial rewards or when worksite based programs involve

supervisors oI managers for support (Hupcey & Morse, 1997; Hupcey, 1998). Zablocki (1998),

however, showed with anecdotal evidence from various worksites, that worksite weight management

programs supported by employers can be very successful. Evidence for the success of commercial self-

help groups such as the Weight Watchers is also predominandy anecdotal. One of the few studies

showed no effect on weight loss @iuric et a1.,2002). The proliferation of self-helP grouPs, however,

indicates the public's beliefin theit effectiveness.

SOCIAL SUPPO RT IN LIFESTYLE TNTERVENTION TRIALS

Literature search strategies

To identify papers describing social support intervention studies, the Medline, CINAHL, CIinPSYC'

psycINFO, ACP Journal Club, and Cochrane databases were searched in cooperation with reference

librarians. Combinations of the following keprrords were used: diet, nutrition, weight loss, (physical)

exercise, (physical) activiry, social support, functional suPPort, structural supPort, social network, peer

group, self help group, group education, and patient education. Only publications between 1970 and

2003 were included. This yielded over 6050 titles that were reviewed for relevance. Reference lists of

the papers were also screened for relevant publications. In this initial steP, paPers addressing health

issues other than adult obesity, such as breast-feeding practices and cancer were excluded. Over 570

abstracts were reviewed, and over 210 papers were read. Papers were included when meeting the

following criteria:

1) randomized controlled trials;

2) adult and older-aged participants;

3) social support provided through written, face-to-face, telephone, or comPuter-

based interaction; studies involving pets for the provision of social suPPort were
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expenditure.

Papers that were included in the reviews of Black et at. (1990) and Kelsey et al. (1997) were excluded
from our review. In seven of the 28 included papers, social support was mentioned without giving
details on how this was achieved during group education classes. In 21 other papers, the
operationalisation of the social support intervention was described in more detail.

RESULTS

Over the yexs, 
^ 

number of intervention studies involving social support have been conducted. Tables
2.2 and' 2.3 at the end of this chapter give an overview of the de signs and outcomes of intervention
studies that were not addressed in earlier reviews by Black et a/. (1990) and Kelsey et at. (7997) on
dietary change and weight loss. A principal concern in the social support Iiterature is the heterogeneity

of definitions, operationalisations and measurement tools for social support, which hampers
comparisons across studies. Table 2.2 therefore presents studies in which a group-based approach was

the only operationalisation for social support. By contrast, more elaborate information was available on
the studies presented in Table 2.3.

The baseline health characteristics of panicipants varied between studies. Some studies were
conducted with extremely overweight participants, orhers with diabetic patients, or seemingly healthy
individuals. In most studies, participants were recruited by means of newspaper advertisements, or

Patients who were a,heady attending a clinic were asked to participate in research projects. This suggests

highly motivated participants and leaves questions about the applicability for the population at large.
The interventions varied from four weeks to two years and follow-ups ranged from 4 weeks to 6 years

after the intervention. We found no apparent difference in effecriveness betq/een shorter and longer
interventions.

Attrition in the studies ranged from 0 to 65 percent. A previous review of 16 group counselling
studies found 

^n 
average attrition rate of 35o/o (Foreyt et a/., 1981), and an overview of commercial and

self-help SrouPS reported as much as 8070 (Rosenblatt, 1988). The demanding nature or duration of
some interventions may help explain the high attrition rates. lWing &Jeffrey (1999) found considerable
lower numbers of dropouts when patients were recruited with a group of friends. Monetary incentives,

(partial refund upon completion of parts of a study, or upon achievemenr of a behavioural goal) are

often used and likely resulted in highly motivated study populations. Notably, effects of social support
ate hard, to distinguish from the effects of financial commitment. Attendance rates were not presented
in nine of the studies in our review. In many of the studies attendance was around or below 507o. One
study addressing an Internet intervention for maintenance of weight loss found lower session-

attendance rates in the Internet group than in a more traditional therapistJed group (Harvey-Berino el
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a1.,2002b). Participants in the Internetgroup possibly felt less obliged to attend because of the relative

anonymity of Internet contact.

The outcome measures of the interventions in Tables 2.2 and, 2.3 vaited largely. Even a

straightforward outcome such as weight was presented in multiple different ways, for example as a

percentage above desirable weight as defined by life or health insurance companies, or as the

percentage of the srudy population being overweight or obese. This makes a meta-analytic effectiveness

evaluadon complicated. Overall, most of the interventions in Tables 2.2 and 2.3 showed beneficial

outcomes of the intervention. Similar findings were also reported in the reviews of Black et al. (1990)

and Kelsey et a/. (1997). A true evaluation of the effectiveness of the social support component of the

interventions is difficult because social support was often not cleady defined, combined in an

intervention with other intervention activities, or not included as an outcome measure @lack et al.,

1990; Parham, 1993).

Despite the widespread use of the Stages of Change Model and the specific role of social support

in the process of change, the model was not used for any of the above-mentioned interventions. One

study by Joseph et al. Q001) showed positive behavioural outcomes of a peer intervention for diabetes

patients based on the Stages of Change Model, but clinical outcomes were not assessed. Furthermore,

peer suPport intervent-ions arc rarcly theory-based (Helgeson & Gotdieb, 2000). The rationale for

incolporating social support in intervention approaches seems to have been based less on a theoretical

iustification than on a pre-existing interest in the social support phenomenon. As was previously

reported for other health problems, very fev/ of the papers described in Tables 2.2 and,2.3 mention a

theoretical framework for the intervention (Bourgeois et a1.,1996; Turner & Shepherd, 1999).

IMPLICATIONS: SOCIAL SUPPORT IN FUTURE RESEARCH AND TNTERVENTIONS
Because behaviour change is a complex process, the use of multi-component intervention approaches

is advocated Qeri et al., 7993; Cilfas et a1.,2002). As a result, social support is often combined with

other intervention approaches. This limits the possibility to accurately assess the separate effects of
social support. Also, it is common practice to control for known covariates such as smoking, physical

exercise and diet, when assessing the effects of risk factors on health. However, as social support

affects these covariates too, controlling fot these variables reduces the discernible effects of social

support (Knox & Uvnis-Moberg, 1998). As both informational support and more traditional

educationai activities provide patients with knowledge and skills, it would be relevant to assess the

difference in the effectiveness of both approaches. However, as peers may give informational support

as well as emotional support at the same time, distinguishing the relative contribution of each of the

support components may be difficult. This also complicates an intervention trial evaluating social

support. Yet, the first and foremost coflcern in the research thus far is the lack of a social support

outcome measure in most of the studies.

Whi.le tailoring lifesryle counselling messages to patients' individuals desires and needs is

increasingly becoming the method of choice in research, as of yet this does flot hold true fot social

25



Chapter 2

support (I-akey & Cohen,2000). This is sulprising, as it has been shown repeatedly that characteristics

of the recipient and the provider, as well as of the rype of disease, detetmine the need for and exchange

of social support (Cutrona & Russell, 1990; Kahn, 1994; Hupcey, 1998; Helgesoa & Gottlieb, 2000).

Kahr. (1994) formulated the optimal matching theory as the 'expectation that positive effects would be

maximized when the kind of support offered v/as congnrent with the requirement of the situation and

needs of the person'. Tailoting the frequency, tlpes, sources, and media of social support to individual

patients may, therefore, hold promise for the future. As discussed eadier, the Stages of Change Model

may be a particulady useful framework for the tailoring process. Figure 2.1, thercfore, glves an

overview of the potential of social support for lifestyle counselling based on the Stages of Change

Model.

In the precontemplation stage, the natural social support network may provide a powerful setting

to initiate the change process. The illness or death of a relative or friend, for example, may be a

stronger cue to action than an increase in knowledge and awareness of health risks. Health

professionals as well as social and societal factors can play a vital role in increasing people's awareness

and motivation for change. In the subsequent preparation, action and maintenance stages, suppoft

from health professionals combined with natural support netwotks is increasingly imponant. The

relative success of social support interventions in behaviour change maintenance rather than in initial

behaviour change ffopp Cohen, 1988) also supports the idea that social support in the later stages of

change can be very helpful. In the maintenance stage, people's natural support networks would ideally

be sufficient to assure cont-inuity of the desired behaviour. This would allow health professionals the

time to focus primarily on people in the eadier stages of change, who are least convinced of the need

for behaviour change and oftheir abiliry to actually do so.

The need for time- and cost-effective lifestyle counselling approaches in health care is evident.

This also explains the tendency to study social support predominandy in relation to clinical outcomes

with a direct relation to morbidiry and mortal.ity. Very few srudies have incoqporated use of the health

care system as a study outcome. McBride & Rimer (1999) showed that supportive telephone calls can

reduce the number of scheduled and unscheduled clinic appointments as well as the use of medication

and the length of hospital stays. Future studies should show if social support lifestyle interventions can

truly serve as a partial substitute for regular health care. In these studies, clinical outcomes that have a

direct relation to morbidity and mortality, and therefore to health care costs, are evident measures of

effectiveness. WHO's definition of health, however, is 'a state of complete physical, mental and social

well being and not merely the absence of disease or infirmity' $Vorld Health Organizaion, 1946).

Therefore, psychosocial measures such as quality of life and patient satisfaction, of which the direct

financial benefit to the health care system are hard to quantifir, should also be taken into account.

The theoretical rationale for social support in lifestyle interventions is strong. \t/hile the rationale

for incorporating support in Stages of Change-based interventions is just as stroflg, there is hardly any

evidence from intervention trials. The results of social support in non-staged interventions are

sometimes conflicting, but suggest beneficial effects of the inclusion of social support in interventions
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Figure 2.1 The Stages of Change Model and social support; role of social and societal factors, and health
professionals.

aimed at long-term health behaviour change. Adding social support to lifesryle interventions programs

has the potential to reduce workload for hedth professionals, and is appreciated by at least part of the

patient popularion. Many questions need to be answered, however, before social support interventions

can be successfully implemented. First and foremost, we need to address if increasing structural

support, which seems to be the method of choice in practice, can lead to increased functional support.

We also need to reohze rhat a very successful intervenrion strategy for one qpe of behaviour may not

initiate change in another health-related behaviour. We need to know more about why, how, and for

whom particular characteristics of functional and structural support are beneficial. Tailoring on

motivation to change ot on other personal characteristics such as age and sex may not only be the
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kelvord ftrr intervention; it should also indicate cauti()n in extrapolating a successful strategv from one

type of behaviour to others.



Table 2.2 Desrg" *d outcomes lifestyle interventions with a group component.

Hagen, 797 4 Weight loss 90 overuzeight Manual only wtitten Height, 1 1w 4w post- - 7o/o

through women aged weighg intervention
changes in 17-22 Manual plus wtitten & Peers & dietary
diet and contact face-to-face therapist pattetns,
physical physical
activity activity

Contact only face-to-face Peets &
therapist

No-tfeatment
control

Results: u7eight loss and imptoved eating pattems in dl treatrnent groups. No changes in physical activity ot additional effects ofgroup contact.

Karvetti & I7eight loss Data available Conrol Weight, 7y 6y post- 85% of the Treatment
Hrkab,7992 through diet on 42 blood intervention. sublects grotp: 26ok,

and exetcise overweight gtoup-based face-to-face Therapist and pressrre, No follow-up attended ) conttol
men and 147 weight peerc cholesterol, ofcontrol 84% ofthe goup: 18%
overweight reduction food group group
women, aged program consumption, sessions

77-65 physical
exetdse

Results: Imptoved weight loss and weight loss maintenance.
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Results: Weight loss in all gtoups. Women benefit more from gtoup counselling, men more ftom individual counselling.

Hakzla,1994 Veightloss

Hakala et al,
1993

Weight loss Weight loss 2y

Weight, waist 2y
and hip
circumference

3y post-
interention

3y follow-up

37-86ok of
individual
appointmcnts

29-69"/o of
grouP
sessions

37oh attended
9 or more of
the 18

planned GP
appointrnents
. The number
of
appointments
kept ranged
fom 1-15.

2y:3ok in
individual,
and,}oh in

soup
counselling.
5y:77oh n
individual,
oadToh n
gfouP
counselling

After 2 years:

T3ohlmHC
and3oh n
RC. At 5

yexs 10o/o

was lost to
follow-up,
28o/o of
weights at 5 y
follow-up
were self-
reported
rather than
measuted at
the clinic

20overweight Individual
men and 40 counselling
overweight
women, aged In- and
22-54 outpatient

grouP
counselling.

60 overweight RC:3w
butotherwise inpatient
healthy weight
people aged reduction
20-54

HC:10w
group weight
teduction

Program
arranged by
local health
authority

Followed by
GP contact
for
motivation
and support

Face-to-face

face-to-face Peers

face-to-face Notspecified:
Peers?

face-to-face
Not specified.
Peers?

Results: Aftet 2y, mote and better sustained weight loss in RC goup. Only men in RC group maintained weight loss at 5y



Trcnto et al., Veight loss, Data available Conventional Body weighg ly - Control: 3.9 20%
1998 metabolic on 51 consultations fastingblood visits/y

conftol NIDDM glucose, Intervention:
women and Gtoup face-to-face Not specified: HbAlc 4 visits/y
61 NIDDM education, Peets,
men, aged 35- specific relatives,
80 option to group

bring relatives facilitator?
Results: No difference between groups.

"ftento et al, \feight loss, 51 female & Control Body weight, 2y - 8.2isits/2y 16%
2001 metabolic 61 male group (usual fasting blood

control NIDDM cate) glucose,
patients HbAlc 7.9 isits/2y

Gtoup face-to-face Not specified: 23%
education Peers and
with trained
encouraged facilitator?
gouP
interaction
and sharing
of
experiences

Results: Improvements in metabolic control, no weight loss.



Bvke et al, Physical 137 newly Conuol Blood 16w 36w post- - 197o post
2002 (study activity, cohabiting group prcssure, intervention intervention,
1) adherence to couples &earyintake, 47o/oat

Australian Initid conact written & physical follow-up
national sessiorq face-to-face activity
dietaty modules
guidelines mailed

Half of the .*rritten & Not specifiedr
modules in face-to-face Partners and
conact peers?
sessions,

others mailed
Results: Better outcomes in intervention gtoups.



Table 2.3 Design and outcomes of lifestyle interventions with a social support component other than a mere grouP-based intervention.

@Nohusbandwritten&face-weight,eating4m3ypost.-|4oh
a1.,1980 overweight involvement to-face habits, spousal lntervenflon

women and suPPort

their Partial husband written & face- husband
husbands involvement to-face

Full husband
involvement written & husband

face-to-face

Results: Group with no husband involvement lost weight at a slower rate

Ureda, 1980 Veight 8 male and 98 Commitment written & face- Weight loss 4w 10-15w post- Attendance

contiol female conffact s.igned to-face .intenention assesscd, not
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overweight alone
adults

Commitrnent written & face- peers/
contrzct sj.gned to-face relatives/
witnessed by friends
peers, relatives
or friends

Results: liTitness group lost weight at faster rate thm alone group.

presented

Some
analyses

based on
participants
with 100%
attendance



Murphy et al, l7eight loss
7982

97 couples sPouse

attendance &
personal
contfact

personal
contract

2y post-
intervention

75 couples

o6n
attended at
least one
session afld
45 (6n
completed
the tieatment
without
missing more
rhn2
sessions

Of those
who
attended at
least one
session:

56oh was
lost at 2y.

& face- spouse Weight loss, skin 26w
fold thickness

spouse written & face- spouse
attendance & to-face
couples contract

wdtten & face-

to-face

couples conffact written & face- spouse
to-face

supportive face-to-face thetapist
control group & gtoup

waiting list
control group

Results: t07aiting list conrol lost less weight tian all other gtoups. At 1y and 2y post intervention, spouse attendance led to latgest weight loss



Jeffery et al., Weight loss 120 30$ deposit & written & face-
overweight iadividual to-face
men aged 35- based rewards
57

150$ deposit & written & face-
individualbased to-face
rewards

Weight change 15w 1y post- . 1/3 of 0oh at6m,
intervention spouses 3ohat72m

attended
sessions

1983

300$ deposit & written & face-
individualbased to-face
tewatds

30$ deposit & wtitten & face- peers
group based to-face
rewards

150$ deposit & written & face- peeis

gtoup based to-face
rewatds

300$ deposit & witten & face- peers
group based to-face
rewatds



Peri et al.,

7984a,

Weight loss
mairrtenance

14

overweight
men & 115

overweight
women aged

21.-57

Non-
behavioural
thetapy Q.{BT)

NBT & contact

behaviour
therapy @T)

BT & contact

BT with relapse
ptevention

written & face-
to-face

wtitten, face-
to-face &
telephone

written & face-
to-face

written, face-
to-face &
telephone

written & face-
to-face

Weight change 15w 72m zfter
initial 15w
intervention

Thosewho 75w:22oh
did not drop & 12m:
out dufing 260/o

treatrnent
attended 13.4
of the 15

tfeatrnent
sessions

Participants
retumed
69o/n of
postcatds
rnd72o/o of
scheduled
calls were

completed

thetapist 15w + 24w

15w

75w + 24w

15w

15w + 24w

tlerapist

BT with relapse Written, face- therapist
ptevention & to-face &
contact telephone

Results: 15w: weight loss in all groups. Futher contact enhanced weight loss maintenance for goups with NBT and BT with relapse ptevention,



Peri et al., !0eight loss 56 6 post- fzce-to-face
1984b maintenance overweight counselling

people aged booster sessions

21-60

'Jfeight change, 26w 21m post-
BMI intervention

Post-
treatment
15%,
follow-up
35%

post-counselliflg face-to-fice, peerc 26w + 7y Average of post-
meetings with telephone, & 8.5 self-help treatment
focus on self- written group and at
help groups meetings, follow-up

22.5 730

postcatds,
26.9
telephone
calls

Results: Post-counselling meetings with focus on self-help groups significandy enhanced weight loss maintenance.

Perri et al., Weight loss 14 behaviout wtitten & face- Weight and 2Ow 18m post- clients 20oh dtnng
1986 overweight therapy @T) to-face physical frmess intewention attended treatrnent,

men & 76 42oh of peer 26oh tt
overweight BT & peer written, face- peers and 20w + 1y meetings and 18m
women aged groups to-face, & thetapist hd 57%o of follow-up
22-60y telephone the possible

telephone
BT & exercise written & face- 20w therapist

to-face contacts

BT & exetcise written, face- peers and 20w + 1y

& to-face, & thenpist

Results: Inclusion of aerobic exercise increasea *ffi:f#::r"* 
".:*:*f 

29%o. A multi-component maintenance progtam including peer self-help groups results in greater
weight loss maintenance: possibly forestalled rathet than prevented relapse.



Long-term
weight loss

22
overweight
men & 87

peer gfouP
maintenmce

werght,
body mass index,

Pelcent
overweight

20w weight
loss * 30w
pfogram

face-to-face peers

20w BT

when
applicable: 1y

theapist
co'ittact/
exercise

Progrm.
Irngth of
social

Pfogfam not
speci{ied

22Yo post
treafirent,
37oh tt
follow-up

Onaverage, 26oh*
clients 18m
attended follow-up
67oh of the
scheduled
sessions

t8m

face-to-face therapist

27-60 matntenmce
Resulte: Gteater maintenance ofweight loss in thetapist group than in peet gtoup

Behaviour face-to-face uTeight

thetapy @T)

BT & tlretapist face-to-face therapist
contact (IC)

BT&TC & ftce-to-fa,ce therapist
social influence and telephone and peers
piogram

BT&TC & fice-to-face therapist
exetcise

Progfam

BT & TC & face-to-face theapist
exercise and telephone and peers
progrm &
social influence

Ptogram
Results: All 4 post-tteatrnent maintenmce progmms were more beneficial than the behaviour therapy only prcgram

overweight thetapist-
women aged contact

Peti a al., Weight loss 123
1988 overweight

people 22-
59v

18m after
hitial 2Ow

intervention



ssessment u(/eight, body 6m 6m post- Tteatrnenu 29"k

1991 members only control
Self-
randomized gtoupmeetings
by picking
day for
meetings grouP meeungs

& individual
therapist-
sessions

gtoup meetings written & face- Peers
& individual to-face
peer problem-
solving support
sessions

Results: Improved outcomes in treatrnent groups. No effects of adjunct peer and professional support,

Results: Veight loss in intervention group, weight gain in control gtoup

Rippe et al., \Teight loss 80

overweight
women, aged

20- 49

Tooben el al., Weight loss 28 Post-
1998 through diet menoPausal

and exercise women with
documented
CHD

Results: Imptovements in diet and exercise.

written & face-

to-face

written & face- therapist
to-face

Control group

Weight
lJTatchers

face-to-face peers

Conttol

Reteat & group face-to-face sPouse oI
meetings. suPPort

Request for partnet,
involvement of and Peers
spouse ot other
suppoft Partnet

comPosrtlon,
cardiovasculat
fimess, blood
pfessufe

Body weight,
exercise, diet,
cardiovasculat
fitness,
psychosocial
constructs

Adherence/self-
cafe

intervention 65-85%,

Post-
tfeatment:
31-60%

24m rWomen:

8170, spouses

and suppott

Parmers:
70o/o

l2w 650h

25Yo
1998



Bdler et aL,
7999

Diet (fruit
and vegetable
intake)

766 labout
and ttades
blue collat
employees,
matched and
randomized
per clique

General Five a
Day program

Inake of fruit
and vegetables

Blood ptessure,
height, weight,
waist- md hip
circumference,
cholesterol,
dietary intake,
physical activity

physical exercise

6m post-
intervention

10w post-
intervention

Ttained lloh
Peerc
reported
>9000 8o/o

contacts with
co-workets,
95oh of co-
workets
reported
having a
discussion
about Five a

D^y

General Five a written & face- trained
day ptogram & to-face peers
peet education
ptogram as of
9m

18m

16w

6w

Results: Some persistence of post-intervention improvements in fruit and vegetable consumption.

Bvke * al., Diet and
1999 physical

activity

39 newly
cohabiting
couples

Control

Lifestyle
education

Pfogram

t3%

Attendance Aftet 10-

was used as week
opetational layoff:8-
level for 600/,

exercise
behaviour

wdtten & face- parmer
to-face

Estabrooks & Physical 30 older
Caton,7999 exercise, women and 3
(study 2) measued by older men

pfogfam
attendance

Results: Favourable outcomes for diet and cholesterol, not for exercise.

Contol group

!fleekly visits by face-to-face
research
assistaot

Team building face-to-face peers
intervention

Results: Higher physical activity program attendance levels and rcturn rates in team building group.



Wing & Weight loss 84 Recruited alone wdtten & face-

leffery,1999 & weight loss overweight to-face
mahtenance women %o 82

overweight Recruited alone wdtten, face- peers
men, aged & social support to-face &
25-55 telephone

recruitment Recruited with written & face- friends
alone or with friends to-face
overweight

Weight loss and 16w. Support 6m post-
weight goups had intervention
maintenance additional & 12m post-

6m weight intervention
loss fot interested
competition participants

Post-
ifeatment:
70oh,6m
post-
tfeatrnent
78oh,12m
post-
ffeatrnent
460 .

friends based Rectuited with written, face- friends
on patients' friends & social to-face &
preference support telephone

imptoved weight loss maintenance.

T*e et aL, Veight loss 81 Intemet face-to-face & Height, weight, 6m - 0-3m: 9 visits 75oh at 3m
2007 overweight Education intemet waist 3-6m: 1 visit &22o/o at

women & 10 circumference, 6m
overweight Intetnet face-to-face & peets via physical activity, 0-3m: 19

men behaviour internet online dietaryintake visits
thetapy bulletin 3-6m: 7 visits
including access board
to bulletin
board

Results: Bettet outcomes in behaviout thetapy gtoup.



Dioic et al., l7eight loss 48 obese Control wtinen r0Ueight, physical 7y 18m post- 7y:19oh
20OZ breast cancer exercise, intervention

survivots, '0?eight face-to-face peers percentage body not 28-76%
aged 18-70 watchers fat, dieary intake presented

Individual wdtten, face- dietician 9-92o/o ,5-10
comselling& to-face& &peers phone
monthlygroup telephone calls/3m
meeting

52-930,6-10
Individual written, face- dietician phone
counselling& to-face& &peers calls/3m
Weight telephone
watchers

Resultsl Most rapid weight loss in group with individual counselling and weight watchers prc$am. rWeight watchers only successfi.rl in preventing weight gain.

Harvey- r0feight 37 Behavioural Height, weight, 15w BT (+ - 58oh of 1oh

Beino et al,, maintenance overweight treatrnent (BT) BMI, enetgy and 22w) thetapist-led,
2002b women & 9 fatintake, energy 33oh of

overweight BT & therapist- face-to-face & therapist expenditure Intemet OVo

men. led maintenance telephone & peers session

BT & Intemet
maintenance computer thetapist 13o/o

& peets
Results: No diffetences between groups in weight, BMI, dieg or exercise change



Harvey- Weight loss 104 Minimal in- face-to-face
Beino etaL, maintenance overweight person
2002a through diet women & 18 maintenance

and exercise overweight support
men, aged 48
+ 10 In-person face-to-face & peers

maintenance telephone
suPPort

Intemet face-to-face & peers
maintenance internet

Body weight, 24w + 6m 6m post- R-g"g 78o/o aftet
enetgy inake,
energy
expenditure

intervention kom39oh 6m,24oh
fot chat 6m post-
sessions to treatrnent
54oh for
face-to-face
meetings

24w + 12m

24w + 72m

Results: Intemet intervention least beneficial. ,J:t?*X prefered in-petson interventions.

Btxke et al., Diet, physical Data available Control group Blood pressure, 16w 12m post-
2002 (study activity, on 35 weight, waist and intervention
2) weight loss overweight 8 group or written & face- partner hip

women & 28 individual to-face circumfetence
overweight sessions

men, aged
q-70

Results: Better outcomes in intervention gtoup.



Nutrition guidance in Dutch general practice: Behavioural

determinants of teduction of fat consumption

People need to have things trumpeted into

their ears severd times and from all

directions. The first sound pricks up the

ear, the second shakes ig and with the

third it goes in.

Ren6-Th6ophil,e-Hyacinthe Laennec



Chapter 3

ABSTRACT

Background. Studies have shown that the psychosocial determinants attitude, self-efficacy, subjective

norm, and health threat are important in predicting intention to change fat consumption. However, the

role of habit in relation to those determinants is still largely unknown.

Obiective. We aimed to assess whether and how habit influences intention in relation to attitude, self-

efficacy, subjective norm, and health threat.

Design. Cross-sectionally, we studied the self-reported psychosocial determinants and intention of 105

(52 intervention and 53 control) patients who participated in a general practice-based tailored nutrition

counselling intervention study for lowering cardiovascular risk. Fat intake 15 months before the

assessment of psychosocial determinants was used as a measure of habit. lWe used logistic regression

analyses to develop a model predicting intention to change fat consumption.

Results. Out regression model explained 43oh of the variance in intention. Patients with perceived

highet subfective norm or more social support had a higher intention. Habit was a significant predictor

of intention in intetaction with self-efficacy ar,d health threat. Attitude, health thteat, age, and group

membership (.e., whether patients had been in the intervention group or he control group of the

intervention study) were also included in the regression model.

Conclusions. The results suggest that habit in addition to subiective norm and the other more

frequendy investigated psychosocial determinants are important in predicting intention to change fat

consumption. To achieve sustainable health improvement through nutrition education programs, these

programs should therefore start focusing more on subjective norm and habit.

Acknowledgments. !7e are grateful to the Niimegen Monitoring Project general practitionets, staff,

and patients without whom this study would not have been possible.

Published as. Verheijden MW, Van der Veen JE, Yan Zadelhoff WM, Bakx C, Koelen MA, Van den

Hoogen HJM, Van Weel C, Van Staveren '$7A (2003) Nutrition guidance in Dutch family practice:

behavioural determinants of reduction of fat consumptton. Ameican Joamal of Clinical Nutition,77,
1058S-10645



Behauioural determinants of fat consumption

n the past 2 decades, numerous programs to improve health and to prevent diseases through

promotion of desirable fat consumption patterlls have been developed and evaluated (I{ilkereit &

Graves, 1992;Barcatt et al., 1994; Neil & Godlee., 1995; Simkin-Silverman et al., 1995; Rhodes al

al., 1996; Ockene et al., 1999; Steptoe et a/., 1999; Hlkon et al., 1,999; Finckenor & Byrd-Bredbenner.,

2000). These programs are likely to be more effective if they are based on both theory and practice of

changing health-related behaviours, and of understanding determinants of fat consumption (Stafleu e/

al., 1991 /2; Glanz et al., 1993; Nguyen et al., 1996). Several theories are commonly used in

understanding and predicting such human health behaviour as the reduction of fat intake. The terms

used for the psychosocial determinants of behaviour differ for the various theories. Nevertheless, there

is substantial ovedap among the undedying constructs @ecker et a/., 1,977; Houts & Warland, 1989;

Reed et al., 1997; Prochaska & Velicer, 1997;Bannowsli et a1.,1999; Horwath, 1999; Blder et al., 1999;

Katz, 2001). The constructs most commonly used are aftirude, self-efficacy, subiective norm (also

known as perceived social support), and health threat (also known as perceived severity and

susceptibility). Numerous studies have shown the importance of these determinants in relation to

intention to change behaviour and current or future behaviour (De Vries et a/., 1888; Stafleu et al.,

1991 /2; Fuchs r/ al.,'1992; Van Assema et al., 1993; Sporny & Contento, 1995; Brug et a1.,7995;

Bovbjetg et al., 1995, Abusabha & Achterberg, 1997; Anderson et a1.,2000, Packman & Kirk, 2000.

Most contemporary social psychological models of human behaviour emphasize the conscious

nature of behaviour choice (Aizen,1,99l; Aarts et al., 1998; Ouelette & Wood, 1998). lt is argr"red,

however, that repeated activities (e.g., food choice, fat consumption) become a habitual rather than a

conscious and reasoned action (Aarts et al., 1998, Verplanken et al., 1998). They are therefore le ss likely

to be controlled solely by the behavioural determinants involved in conscious decision making. This led

Triandis in 7977 to the first inclusion of habit as a determinant in a behaviour model (friandis, 1977).

Since then, the importance of habit for the prediction of current or future behaviour has been shown

several times (Larts et al., 1997; .\arts et al., 1998; Ouelette & Wood, 1998; Verplanken et al., 1.998;

Trafimow, 2000). However, it is still questionable whether previous behaviout influences behaviour

direcdy, or through feedback that influences attitudes, self-efficacy, subjective norm, and health threat

(Aizen, 1991; Aarts et a/.,1998; Ouelette & Wood, 1998; Trafimow, 2000).

The aim of the present cross-sectional study was to address the importance of habit, attitude,

self-efficacy, subjective norm, and health threat as determinants of intention to reduce fat consumption.

For this, we used a structured self-administered quest-ionnaire in Dutch patients at elevated

cardiovascular risk in general practice. We paid special attentiolr to the relation of habit to the other

determinants.



Chapter 3

SUBJECTS AND METHODS

Subjects and design

Within 9 general practices of the Nijmegen Department of General Practice Network in the

Netherlands fian Weel et a1.,2000), a randomised controlled intervention study was conducted. The

study, which lasted 1 y, aimed at reducing fat consumption in adult men and women fl/an der Veen rl
al., 2002). One hundred forry-three Dutch patients at elevated cardiovascular risk (diagnosed

hypertension, n = 1,31; type II diabetes mellitus, n = 9; both, n = 3) were recruited. At general practice

level ffan Houwelingen, 1998), the patients were randomly assigned to either the intervention group or

the control group. Patients in the intervention gtoup received nutrition counselling based on the Stages

of Change Model (Prochaksa & Velicer, 1997) fuom their general practitioner and from a study

dietician. Patients in the control group received the usual care from their general practitioner, which

according to existing guidelines for hypertension and rype II diabetes mellitus includes nutrition

counselling (Walma et al., 1,997; Rutten d al., 1999). At baseline, after 6 months, and after 12 months,

patients {illed out a food frequency questionnaire (FFQ) and a stages of change algorithm. The present

study was conducted in the context of the intervention study. A questionnaire on psychosocial

determinants of fat reduction was sent to all patients who had completed the intervention study.

Twenty-three patients did not complete the current srudy, mainly because they refused to take further

part in the intervention srudy (n = 11) or refused to fill in the study questionnaire (n = 10). In 2 cases,

subjects'concurrent illnesses or referral to a secondary cate specialist led to dropout. There were no

significant differences between the intervention group and the control group: 58 and 62 completed the

study, respectively figure 3.1). The design of this study has been extensively described elsewhere ffan
der Veen et a1.,2002). Ethical approval for the study was obtained from the Medical Ethical Committee

of the Division of Human Nutrition and Epidemiology of Wageningen Universiry. This committee

works in accordance with the Helsinki Declaration of 1975.

Determinants of intention to reduce fat consumption

We measured habit, intention to reduce fat consumption, and psychosocial determinants of (saturated)

fat consumption. Habit was de fined as prior behaviour @rug et a/., 1995) and, at an operational level, as

the baseline value for fat consumption in the intervention study. Fat consumption was measured by

means of a self-administeted FFQ, which included 104 food items. This FFQ was validated (Feunekes

et al., 1993) and revised according to the Dutch National Food Survey, 1992 (he Netherlands

Nutrition Centre, 1993). Intention to reduce fat consumption was defined at an operational level by

means of the stages of change construct. The patients were asked to filI out the stages of change

algorithm that was also used in previous phases of the intervention study at the same time as the

questionnaire on psychosocial determinants of fat consumption. Attitude, self-efficacy, subjective

norm, and health threat u/ere measured by means of a structured self-administered questionnaire. The

questionnaire consisted of 17 propositions (fable 3.1) corresponding to those in previous studies
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Behauioural detenninants of fat consumption

(IJoyd et at., 1993;Lloyd et a/., 1995; Lappalainen et al., 1998; Keenan et al., 1999;Kolkkalalnert et al.,

1999; Ounpuu et at., 1999). For each proposition, patients were asked to give their opinion on a bipolar

5-point scale, ranging from 'strongly disagree' (score of 1) to 'strongly agtee' (score of 5), with only

both endpoints labelled. The questionnaire was pretested in a convenience sample of 10 Dutch

students and slighdy modified. The questionnaire was sent to the patients approximately 15 months

after the baseline measurements with a covering letter from their general practitioner and the evaluation

questionnaite of the entire intervention study (Van der Veen el a1.,2002).

Figute 3.1 Flow ofparticipants.

Attitude was defined as the patients' evaluations of the expected consequences of reducing fat

consumption @e Vries et al., 1,988; Stafleu el al.,'1991 /2;Brug et a1.,1995). Self-efficacy was defined as

the belief or confidence patients have in their ability to successfully adopt the behaviours needed to eat

a low-fat diet (Sporny & Contento 1995; Baranowsl< et a|.,1999). Subiective nonn was defined as the

patients' perceptions of how impotant others expect them to behave with respect to fat consumption

@aranowski et al., 7999). Health threat was defined as patients' beliefs that they are personally

susceptible to dietary fat-related chronic diseases, that the diseases are at least of moderate severity if
developed, and that eating less fat will reduce the risk of getting these diseases (Sporny & Contento,

1995). Attitude was measured by means of 8 propositions; self-efficacy, subjective norm, and health

threat were measured by means of 3 propositions each.

Baseline: tandomisation on ptactice level and measurement of
habitual fat intake

Control
5 practices (n=72)

Usual care

Intervention
4 practices (n=71)

Nutrition counselling based on
Stages of Change Model

After 15 months: measurement of psychosocial determinants

n=62
Reasons for dtopping out:

refusal to further panicipate in
srudy (n=8), refusal to frll in

questionnaire (n=1), refertal to
cardiologist (n=1)

n- f6
Reasons for dropping out:

refusal to further participate in
study (n=3), refusal to fill in
questionna,ire (n=9), illness

(n=1)



Table 3.1 Demographic variables, habits, and scores (2,2) for attitude, self-efficacy, subjective norm, and health threat for Dutch patients at elevated
cardiovasculat risk'qdth a high or a low intention to reduce fat consumption, separately.

Intention to teduce fat consumption
Iaw (n =42\ Hish (n=63)

Treatment group (%o intervention gtoup)
Male (o/o)

Age (% > 60 y)
Habits

Total fat intake 15 mo before the study (oh of energy)
Saturated fat intake 15 mo prior to the study (% of energy)

35

38

46

q)

27

50

47.7 +
15.1 +

0.5 +
7.2 +
1.0 +
0.6 +
0.7 +
0.3 +
7.2 t
-0.6 +
0.9 +
0.5 +

0.04 +
7.7 +
0.4 +

Attitude (score)
1. If I eat less (saturated) fat, I feel less fit.
2. By consuming less (saturated) fat, I increase my life expectancy.
3. To me, an imPortant advantage of reducing my fat consumption is that it might lead to weight loss
4. A diet with less fat tastes good
5. Inw-fat foods make me feel satisfied.
6. If I want to consrune a diet with a low fat content, it is not difficult to dine out.
7. Eating less (saturated) fat is good for my health.
8. Foods with a lower fat content are not expensive.
Health related attitude (items 1-3)
Practical consequences-related attirude (items 4-6)

Self-efficacy (score)
1. I can even resist foods such as cheese, chocolate, and cookies.
2. I am able to prepare a meal with a low fat content.
3. In a restaurant, I am able to pick something from the menu with a low fat content.

Subjective norm (score)
1. My family does not mind eating a dish with less (saturated) fat.
2. My friends support me in reducing my fat intake.
3. At parties, or while visiting friends, no one is displeased if I refuse a cake or sausage.

Health thteat (score)
1. I'm afraid I'll get ill if I eat too much (saturated) fat.
2. If I consume too much fat, I can get very ill.
3. By lowering my fat consumption, I reduce the chance of getting cardiovascular diseases or cancer.
Health threat (items 1-2)

43.4

1,5.7

0.5
1.0

1.0

0.2
0.7
0.2
7.2

-0.1

0.8
0.3

-0.2

1.0

0.2

0.2
-0.3
0.7

0.4
0.8
1.3

0.6

5.81

1.1

1.0

1.0

1.9

1.J

t.z
0.9

1.J

0.8
0.8

1.3

t.z
1.3

7.3

1.4

1.3

1.3

1.0

0.9
1.0

5.5

2.6

1.2

1.0

7.2

7.7

1.3

0.3
1.22

0.9
0.9

0.3
1.1

1.3

7.72

7.4
1.3

7.4

1.1

0.7
1.1

+
+

+
+
+
+
+
+
+
+
+
+

+
+
+

+
+
t

t
t
t
+

0.8 1
0.1 i
0.7 I

0.3 t
1.0 1
1.5 t
0.6 I

l mean t SD, 2 significandy different from low, P< 0.05.
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Statistical analyses

One subject in the control group who did not fill out the stages of change algorithm was excluded from

analyses. Patients with one missing value in the questionnaire on psychosocial determinants of fat

reduction did not differ in determinants cores from patients with no missing values (data not shown).

Therefore, mean substitution was applied for 15 patients in the intervention gtoup and 8 patients in the

control group who had one missing value. This resulted in 52 patients (90%) in the intervention grouP

and 53 (857o) patients in the control group being included in the analyses.

Response scales were converted (-2,2) so that a positive score corresponded to a positive stance

toward making changes and a negative score to a negative stance. The polytomous variable intention

was redefined as a dichotomous variable. The precontemplation stage and the contemplation stage

were taken as an indication of a lovz intention to change fat consumption. The preparation, action, and

maintenance stages were taken as an indication of a high intention to reduce fat consumption or even

conscious attempts to reduce fat consumption. Two age groups (S 60 y, > 60 y) were created based on

the median value of age.

!7e conducted correlation analyses for attitude, self-efficacy, subjective norm, and health thteat

separately. If there were significant Spearman correlation coefficients between the propositions, we

conducted a factor analysis with varimax rotadon using the latent root criterion. Factor loadings > 0.60

had both practical and statistical significance and were retained in the factor construct (Hair et al.,1998).

Cronbach's fl was computed for all constmcts to evaluate their internal consistency. Values > 0.55 were

considered as sufficient for summation of proposition scores to fotm overall construct scores (Stafleu el

a/., 1991,/2;Brttg et al., 1995). Proposition scores were added up and divided by the total number of

propositions to form overall construct scores. Propositions with a factor loading below 0.60 were

addressed separately. If the Cronbach's a of a factor was below 0.55, the propositions were also

addressed separately. The first attitude construct, the attitude related to health, had a Cronbach's a of

0.62.The second attirude constmct, the attitude related to practical consequences, had a Cronbach's cr

of 0.55. The Cronbach's c of health threat was 0.64.

Single and multiple logistic regression analyses were undertaken to develop a model that predicts

intention to change fat consumption. We tested the effects of age (I-loyd er a1.,1993;Stlagy et a1.,7993;

Glanz et al., 1994), sex (Curry x al., 1.992; Silagy et al., 1993; Koikkalainen et al., 1999), the constructs

obtained from factor analysis, and the separate propositions regarding attitude, self-efficacy, subjective

norm, and health threat. Because the current study was conducted within a group of patients who had

participated in an intervention study aimed at the reduction of fat consumption (Van der Yeer' et al.,

2OO2),the effect of treatment group on intention was also assessed. \ile used backward elimination to

determine the final logistic regression model. The nonsignificant main effects 'r/ere not included in the

final model unless they were part of a significant interaction term including age, sex, treatment grouP,

habitual fat consumption, or habitual saturated fat consumption.

Statistical analyses were performed using the SAS program version 6.12 (SAS Institute, Cary,

NC). P values below 0.05 were considered significant.
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RESULTS

AII variables assessed in the analyses are presented in Table 3.1. Habitual (saturated) fat intake was

slighdy lower in the high-intention group than in the low-intention group. Most proposition scores for

the psychosocial factors in the low-intention group were equal to or lower than the scores in the high

intention group. The scores were significandy higher in the high-intention group for the proposirion

scores about the support of the family (p = 0.0014) and the idea that foods with a low fat content taste

nice (p = 0.022). The proposition about the price of foods with a low fat content had a significandy

lower score in the high-intention group than in the low-intention group G = 0.021).

Based on simple logistic regtession analyses for the main effects, the 2 significant predictors for

intention to reduce fat consumption were suppoft of the family and the price of foods with a low fat

content (data not shown). There were also 6 significant interaction terms. Predictors interacting with

the abiliry to resist certaifl foods were treatment group, total fat intake, and saturated fat intake.

Furthermore, there was interaction between treatment group and the idea that low-fat foods are not

costly, between age and the practical consequences-related attitude, and between total fat intake and the

perceived reduced risk ofcardiovascular disease and cancer.

Backward elimination with these significant variables (both main effects and the interaction

terms) led to the final model presented in Table 3.2. The only main effect in this model that was not

also party of an interaction term, is subjective norm. The model explained 43oh of the variance

Q'.lagelkerke's R'z= 0.43). Based on the deviance measure (1.09), the fit of this model was good. Figure

3.2 shows the determinants predicting intention to reduce fat consumption in the final model. Habit

was a predictor of intention only in interaction with the psychosocial determinants.

Table 3.2 Results of backward logistic regression analysis with intention to teduce fat consumption as the
dependent variable in Dutch patients at elevated cardiovascular risk (n=105).

Coefficient p
Intetcept
Ag.
Treatment group
Habitual fat intake
Attitude (practical consequences)
Self-efficacy (resisting certain foods)
Health threat
Subjective notm (family support)
Treatment group x self-efficacy (resisting certain foods)
Age x attitude (practical consequences)
Habitual fat intake x health threat
Habitual fat intake x self-efficacy (resisting certain foods)

13.64

0.77
0.61

0.31

1.02

-7.42
10.05
0.56
1.15

-1,.42

-0.23
0.16

0.21,0

0.260
0.009
0.048
0.001
0.001
0.015
0.015
0.030
0.001
0.001



Figure 3.2 Determinants of intention to reduce fat consumption in Dutch patients at elevated cardiovascular

dis-ease risk in general practice who participated in a nutrition counselling intervention study. Double-sided

arrows indicate stat.istical interact-ion.

DTSCUSSION

In this cross-secrional study, we investigated the importance of habit and Psychosocial variables as

determinants for intention to reduce fat intake. The logistic regression model explained 43oh of the

variance of intention. Our findings indicate that to increase their effectivefless, intervendon Programs

in general practice should take habit as well as psychosocial determinants into account.

Previous studies on psychosocial determinants ofdietary fat reduction have been conducted with

convenience samples (Glarrz et al., 1993; Sporny & Contento, 1995; Nguyen et a1.,7996;Bntg et al.,

1997;Keenan etal., 1999).Inthisstudywerecruitedpadentsatelevatedcardiovascularriskingeneral

practice. People at elevated cardiovascular risk are more likely to be the target population of future

dietary intervention programs rhan the healthy upper-middle-class subiects used in other studies

(L{inistry of Health, $Telfare and Sport, 1998). Therefore, this study can provide a useful starting point

for understanding factors concerning success and failure of future intervention Programs'

The evaluation of models is usually done with an indicator of model fit: R2, the squared multiple

correlarion of the statistical phenomenon of interest. ln 1991/2, Stafleu el al. tevrewed 15 models
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predicting intention. These models explained 0.2-49% of the variance in behaviour. In none of these

models was habit included as an independent variable. ln 1999, Baranowski et al. reviewed the literature

on models predicting (intention to reduce) fat intake. Most of these models accounted for
approximately 30o/o of the variabiliry in (intention to change) behaviour Oig"yer et al., 1996;

Baranowski et al., 1999). Our final model explained 43'h of the variance and was therefore slightly
better than most of the models used previously. The predictive value may further increase if other
psychosocial determinants, such as modelling (evels of dietary intake of people important to the

patient), are addressed as well.

Habitisoftendefinedatanoperationallevelas'priorbehaviour'(Aizen,1991;Brug etal., 1995;

Ouelette & !7ood, 1998, Trafimow, 2000). In studies concerning diet, this is normally the amount or
frequency of consumption. Furthermore, dietary intake is often measured retrospectively. However,
simultaneous assessment with the other variables of interest implies the possibility that the

measurements may influence each other or that the behaviour used as a measure for habit may have

changed as a result of the intervention. In our study, we collected data on habirual (saturated) fat intake

15 months before the data collection of psychological determinants of intention. This has possibly
resulted in a more accurate measure of habit.

In several studies, habit was successfully used as a determinant predicting intention and

behaviour (Stafleu et a/., 1991/21 Ouelette & Vfood, 1998; Baranowski ut at., 1999). Our findings
regarding the influence of habit correspond to the results of a study conducted by Aarts et a/. (1998).

They also showed that a measure of past behaviour or habit improves the prediction of \ater
behaviours, after the variance in the behaviour attributable to the other determinants has been

accounted for. However, in our model, habit by itself v/as not a significant predictor of intention to
change nutrition behaviour. These results support the idea of Aizen (1991) that habit predominantly
influences intention through interaction with psychosocial determinants. However, there are also

studies showing a direct influence of habit on intention (friandis, 1977; Ouelette & Wood, 1998).

Our study showed that subjective norm is a very important determiriant of intention: patients in
the high-intention group reported higher scores for subjective norm thafl patients in the low-intention
group. This is in line with previous findings (Stafleu et a/., 1991 /2, I)oyd et al., 1995;Ngayen et al.,

1996). The imPortance of subjective norm can be explained by the fact that a change in nutrition
behaviour from one family member often requires simultaneous changes for other family members as

well. To achieve sustainable changes in intention and behaviour, it is therefore essential to create social

support during an intervention program.

Psychosocial determinants of nutrition behaviour were related to stage of dietary change in
previous studies on fat consumption and fruit and vegetable consumption (Sporny & Contento, 1995;

Brug, 1997; Brug et al., 1997). In our study, stage of dietary change was used to define intenrion to
reduce fat consumption. Therefore, we expected psychosocial behavioural determinants to be

predictors of intention in the logistic regression model. However, atrirude, self-efficacy, and health

threat did not have a direct effect on intention. This may be partially explained by the fact that we have
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used single-item indicators instead of multiple-item indicators as a measure of some of the psychosocial

determinants. Although the use o[ these single-item indicators was based on the results of correlation

analysis, this may not do iustice to the complex nature of most psychosocial determinants. A different

questionnaire with higher correlation coefficients among the items, and higher Cronbanch's a within

the constructs, might have shown direct influences o[ attitude, self-efFrcacy, and health threat.

Our intervention protocols of the general practitioners and the study dietician contained items

concerning atritude, self-efficacy, and health threat. We therefore expected these scores to be more

positive in patients in the intervention group than in the control group. Yet there was only an

interacrion rerm berween treatment group and self-efficacy (the abiliry to resist certain foods)' In

contrast to our expectations, self-efficacy scores 'were (non-significandy) lower in the intervention

group than in the control group. The low self-efficacy values in the intervention group can possibly be

explained by the disappoinrments and difficulties patients may have experienced in maintaining a low-

fat diet. It is possible that the intervention effect on attitude, subjective norm, and health threat had

attenuated during the 9 months between the last counselling session with the dietician and the

measurement of the psychosocial behavioural determinants. It is also possible that the intervention

never resulted in differences in determinants scores between the intervention group and the control

grouP.

Most srudies (including ours) have been cross-sectional. Therefore, we only have knowledge

about the psychosocial determinants at hxed time points. Furthermore, most studies generally rely on

the simultaneous measurement of attitudes, intentions, habit, and later behaviour (erpltnken et al.,

1998; Keenan et a1.,1999), whereas conclusions concerning causaliry tend to be based on the observed

statistical relationships between the measured consffucts (I'{eil & Godlee, 1995). Finally, although

Gollwitzer and Brandstitter (1997) argue that implementation intentions might strengthen the relation

between intention and behaviour, Verplanken et al. (1998) argued that intention is related to behaviour

only when habit is absent or weak. Future longitudinal research should therefore focus on habit and the

stability and change of psychosocial determinants of intention and behaviour during health promotion

activities. For practice, this study indicates that subjective florm and habit (in interaction with other

psychosocial determinates) should be thoroughly addressed in an attempt to change people's intention

and behaviour.
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Stage-matched nutrition guidance: Stages of change and fat

consumption in Dutch patients at elevated cardiovascular risk

in generd ptactice

Firmness in decision is often merely

a form of stupidity. It indicates an

inability to think the same thing out trvice.

ffl-Mencken
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ABSTRACT

Objective. To assess the effects of stage-matched nutrition counselling on stages of change and fat

intake.

Design. Controlled clinical trial.

Setting. 9 general practices in a General Practice Network.

Participants. 143 patients at elevated cardiovascular risk, aged 40-70.

Intervention. Intervention patients received stage-matched counselling by their general practitioner

and a dietician. Control patients received usual care.

Main outcome measures. Stages of change and fat intake were measured at baseline, and after six and

twelve months.

Analysis. T-tests, Chi-square tests, and regression analyses (cr=0.05) were conducted.

Results. More patients in the intervention group than in the control group were in the post-

preparation stage after six months (7070 versus 35%, p<0.01), but not after twelve months (7070 versus

55%, p=9.19;. Between 0 and12 months, reduction in total fat intake (-5.6o/okcal versus -2.4 %okcal)

was largest in the intervention group.

Conclusions and implications. Stage-matched nutrition counselling increases movement through

stage of change, resulting in a reduced fat intake. Our results pardy support stages of change as a tool

for behaviour change. Movement across stages of change was not an intermediating factor in the

intervention effects. Research should focus on feasible v/ays to keep patients in the post-preparation

stage.
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ince excessive consumption of (saturated) fat increases the risk for cardiovascular diseases

(fzonou et a/., 1993; Hu et al., 1997), a change in nutrition behaviour is very important,

particularly for patients at elevated cardiovascular risk. The general practice setting has a high

potential for continuity of care and individual health education. As a consequence, it provides an ideal

framework in which patients at increased risk can be detected and treated, and in wh-ich the necessary

dietary changes can be boosted over time (Van Weel & Knottnerus, 1999; Van Weel, 1999). To

facilitate behaviour change in a population, the Stages of Change Model provides a theoretical

framework (Prochaska & DiClemente, 1992; Prochaska et a/., 1992). The model postulates that

individuals can be allocated to different stages of readiness to change, namely precontemplation,

contemplation, preparation, action, and maintenance. Longitudinal studies have shown that behaviour

change is not a Iinear movement through these stages. Instead, it is progressive, regressive, spiralling or

static (Prochaska et a/.,1992; Prochaska et a1.,1994). Although several srudies have shown differences in

fat intake across stages of change (Cvry et al., 1992; Campbell et a/., 1,994; Greene & Rossi, 1998;

Horwath, 1999), stages of change should not be confused with measures of nutrient intake. Instead,

they are based on peoples' perceptions of their fat intake and on their interest in future behaviour

changes. Vlhen stages of change are indeed seen as reflection of interest to change on which

counselling strategies will be based, there is no need to combine a stages of change algorithm with

dietary intake data (IGistd et a1.,1999).

The litde work that has been done on movement across stages of change and actual dietary

change is not conclusive. Data from the 'iflorking Well Trial and the Next Step Trial showed that

dietary change was related to stage at follov/-up, while a study in primary care also showed that being in

later stages at baseline predicted larger intervention effects (Kristal et a1.,1999; Beresford et a1.,1997).

\l/hile straightforward interpretation of stages of change leads to the expectation t-hat movement across

stages of change predicts change in total fat intake, this could not be shown in the Working Well Trial

and the Next Step Trial (Beresford et al., 1997). Still, the supposed effectiveness of tailored

interventions is based on the idea that tai-lored interventions will improve people's readiness to change

and, therefore, eventually behaviour. The relative contribution of stages of change in intervention

effects with respect to dietary fat intake is unknown. Using data from our study published by Van der

Yeen et al. (2002), we examined 1) whether more patients moved through the stages of dietary change

as a result of the intervention than as a result of the usual care. Given the non-linear nature of the

Stages of Change Model, we examined these results after six and after twelve months, to be able to

detect possible regtession through the Stages of Change Model over time. Furthermore, we examined

2) if the extent to which patients changed their total and saturated fat intake, varied over the different

Patterns of movement through stages of change. To our knowledge, this is the first study to address

changes in total fat intake simultaneously with changes in saturated fat intake in relation to changes in

stage of readiness to change. This is crucial given the relative importance of saturated fat intake for

cardiovascular risk.
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METHODS

Design

!7e conducted a controlled clinical intervention study in which individual dietary counselling based on

the Stages of Change Model was given. Practice level was taken as the level of randomization to avoid

contamination of information in the intervention and control groups fl'an Houwelingen, 1998). The

design of the study, which was approved by the Medical Ethical Committee of the Division of Human

Nutrition and Epidemiology of Wageningen University, has been extensively described elsewhere Van

der Veen et al .,2002). Written informed consent was obtained from all patients.

Sample

The study was conducted within nine practices of the Nijmegen Department of Familiy Medicine

Practice Network (CMR/NMP) in The Netherlands ffan \Weel r/ a1.,2000). Patients aged 40-70 years

(t=143) were eligible to participate when they had diagnosed hypertension (n=131), type II diabetes

mellirus (n=9) or both (n=3). All patients were selected to have a total serum cholesterol level ) 6.2

mmol/t, (240 mg/dL), based on 2 measurements with a one-week time interval. Total fat intake had to

be > 37 percent of energy (%kcal) and.f or sarurated fat intake > '12 o/okcal.

Measutes

A 4-item algorithm based on measures in previous srudies (Curry et a/., 1992) was used to classiSr

patients into one of the stages of change for reduction of fat intake (precontemplation, contemplation,

preparation, acrion or maintenance). The questionnaire by Curry et al. (1,992) was ttanslated into Dutch

and wotding was altered slighdy to include more details (..g., it was specified that people should not

only think of the main meals, but also of snacks, when filling in the algorithm). Patients reporting to eat

a diet normal or (very) high in fat, who would A) definitely not or B) probably not reduce their fat

intake within the next six months were classified in precontemplation. Those who would C) perhaps or

D) probably reduce their fat intake within the next six months were classified in contemplation and

those who would E) definitely reduce their fat intake, were classified into the preparation stage. Patients

reporting to e t 
^ 

diet (very) low in fat, who had been doing so for less than six months, were classified

in the action stage. Patients who had been doing so for over six months were classified in the

maintenance stage.

Intake of energy, total fat, and cholesterol in the past four weeks were assessed by a self-

administered food frequency questionnaire €FQ). This FFQ was validated @eunekes et al., 1993) and

revised according to the Dutch National Food Survey, 1992 Q.{ethedands Nutrition Centre, 1993).

The measures after six months reflected the initial change, and the measures after twelve months

reflected the long-term change. At baseline, we also assessed demographic and health status

characteristics.
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Intervention

Patients assigned to the control group received usual care from their general practitioner. For patients

with diagnosed hypertension, fype II diabetes mellitus or both, the Dutch practice guidelines for

general practitioners include nutrition counselling (fhomas et al., 1996). The general practitioners in the

control group did not receive any training from the study team. They were asked to continue to see and

treat their patients as usual. Patients in the intervention group received nutrition counselling based on

their stage of change with respect to reduction of total fat intake (Figure 4.1). When appropriate, the

relative contribution of saturated fat to the total fat intake was also addressed. The study manuals for

the general practitioners and the study dietician were pre-tested and discussed by general practitioners

and the dietician in a pre-study group session.

V7e assumed that practical guidelines on how to reduce fat intake would be of benefit to patients

who wanted to reduce their fat intake within the next month Greparation) and to patients who had

started to reduce their fat intake within the past six months (action). Therefore, patients in the

preparation and action stages v/ere treated equally in the intervention phase of the study (i.e., were

referred to the srudy dietician, who was trained to give action-oriented counselling).

At baseline, many patients were in the maintenance stage. However, all patients were selected to

have elevated fat intakes, so none of the patients in maintenance actually met the required behavioural

criteria (i.e., the behaviour must meet criteria professionals and scientist agree is sufficient to reduce risk

for disease (Prochaska & Velicer, 199|). For that reason, patients who were in the maintenance stage at

baseline were treated equally to patients in precontemplation and were made aware of their elevated fat

intakes.

In the intervention group, a maximum of three consultations of approximately 10 minutes each

were provided by the general practitioner. The results from the stages of change algorithm were used

during the first consultation to tailor the intervention. During subsequent consultations, stage of change

was re-assessed using a series of questions in the general practitioner manual. These questions closely

resembled the stages of change algorithm. The focus of the general practitioner was to raise

consciousness (in the precontemplation stage) and to motivate patients to reduce their fat intake (in the

contemplation stage). Patients were provided with feedback on their baseline values for dietary intake,

serum lipids, and anthropometrics. Advantages and disadvantages ofdietary change were discussed and

tools such as a self-test for fat consumption and a variation list (i.e., a list describing food groups and

products that should be consumed daily, occasionally, or rarely) were used. Consultations with the

general practitioner were discontinued if patients did not progress through the stages, or if they reached

the preparation or action stage. Patients who reached the preparation or the action stage were referred

to the study dietician. All patients who were referred to the study dietician but one had a series of three

consultations. The first consultation with the study dietician lasted 30-40 minutes, and the subsequent

two lasted 10-15 minutes. AII recommendations were in line with the Dutch national dietary guidelines.

The first consultation was used to assess patients' dietary habits. Patients' individual situations with

resPect to home, work, family, etc, that were relevant for the nutrition counselling were also assessed.
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For overweight and obese participants, the focus was also on reduction of energy intake. The second

consultation with the dietician was used to discuss progress and possible barriers. The results of the

measurement after six months were available at the time of the third consultation. These results were

discussed, also in combination with longer-term suategies. The processes of change (Greene & Rossi,

1998) were used in the development of both the general practitioners'and the dietician's manuals.

Analyses

To prevent small numbers for analyses, we divided patients into either the pre-action or the post-

preparation stages (Beresford et a1.,1997; Finckenor & Byrd-Bredbenner, 2000). The precontemplation,

contemplation, and preparation stages were grouped in the pre-action stages. The action and

maintenance stages wete collapsed into the post-preparation stages. Based on these categories we also

determined whether patients had moved forwatd or backward, or not at all between the pre-action and

post-preparation stages. Differences befween groups were tested with t-tests or Chi-square tests. We

conducted (multilevel) regression analyses looking zt change in fat intake in relation to changes in stage

of change (Kleinbaum et al., 1998). Because randomization was conducted on a general practice level

while measuremeflts were conducted at a patient level, the regression analyses were adjusted for

possible effects related to general practitioners' and general practice characteristics. Different analyses

were run for changes in total fat and saturated fat ar.d for all time periods @erween basel-ine and 6

months, between 6 months and 12 months, and between baseline and 12 months). To assess if changes

in fat consumpt-ion as a result of the intervention varied for people who moved forward or backward or

not at all between pre-action and post-preparation, the interaction between treatmeflt group (i.e. the

intervention group or the control goup) and movement between pre-action and post-preparation was

of particular interest. For some participants, no complete data could be obtained, for example as a

result of missing values in the questionnaire. As a result, numbers of participants vary for different

analyses. P-values less than 0.05 were consideted to be significant. All statistical analyses were

preformed using the SAS program version 6.12 (SAS Institute Inc., Cary, NC, USA).
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Precontemplation /
Maintenance *

Contemplation Preparation /
Action **

1s GPxx*
consultation

2nd GP***
consultation

jrd GP***
consultation

Dietician
consultations

* All patients were selected to have elevated fat intakes. Patients who reported to be in maintenance were
made aware of their elevated intake levels and subsequendy treated as patients in precontemplation.
** Patients in pteparation and action were given an action-odented intervention.
*** GP= general practitioner

Organization of consultations.
General ptactitioners'consultations lasted * 10 minutes each, with 2-week time intervals. The intervention
stopped ifno progtess across stages ofchange was made. The 1"'dietician consultation lasted 30-40 minutes.
The final two consultations lasted 10-15 minutes each. The time intervals for dietician consultations were 2

and 8 weeks, respectively.

Classification of stages of change for reduction of total fat intake.
Before the 1., general practitioner consultation: algorithm. At the beginning of the 2fti and 3rd consultation:
using questions in the genetal practitioner's manual.

Content of nutrition counselling packages.
A. Feedback on baseline values (dietary intake, serum lipids, and anthropometrics).
B. Focus on consciousness raising of dietary behaviour. Disadvantages fot eating less fat mentioned by the
patient were discussed and advantages were emphasized. A self-test fot dietary fat consumption was used to
further increase awareness.

C. Focus on motivation to change dietary behaviour. Patients were given a variation list with healthy
altetnatives for ptoducts high in saturated fat.
D. Focus on practical implications to change dietary behaviour. CounselLing to reduce saturated fat intake and
to increase unsaturated fat intake. Nutrition counselling on reduction of energy and total fat intake for
overweight and obese participants. 1", consultation: Iiving and nutdtional habits are assessed to enable
nutrition counselling to be tailoted to the patient's individual situation. Worked out with the patient using
example menus for one day. 2"d consultation: discussion of progress and possible barders. 3'd consultation:
discussion of tesults of measurements aftet six months, barriets, and expectations.

Figure 4.1 Nutrition counselling intervention strategy for Dutch patients at elevated cardiovascular risk in
general practice.

Referral to dretician
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RESULTS

Subiect characteristics

A total of 71 intervention and 72 control patients were recruited. After six months, 1 patient in the

intervention gtoup and 5 patients in the control gtoup were lost to follow-up. After twelve months

these numbers were 4 and 9, respectively. Counselling for 11 patients in the intervention group was

discontinued, as they did not progress through the stages of change. At baseline, no differences

between the intervention group and the control group were found in age, sex distribution, body mass

index (BMI), or total fat intake (Iable 4.1). The percentages of patients in each of the five stages of

change G=0.16) did not differ significandy between the inten'ention group and the control group. ln

both groups, very few patients were classified in the action stage (0olo in the control group and 3%o in

the intervention group, Table 4.1).

Table 4.1 Baseline age, sex, body mass index, stages ofchange and percentage ofenergy derived from fat
(%kcal) of Dutch patients at elevated cardiovascular risk in genetal ptactice participating in a nutrition
counselling intervention trial.

Intervention group
n mean SD

Control group p-value
n mean SD

Age (year)

Sex (% male)
Body mass index ftg/m2)

Total fat intake (%kcal)

Precontemplation
Contemplation
Preparation
Action
Maintenance

60
24

28.1,

42.1.

42.5
45.5
41,.5

38.6
41.4

7.1,

4.3

6.2
5.0

6.4
6.9
1.0

6.1,

60
29

29.2

42.6
43.3

43.1

43.8

40.5

4.8

5.2
5.9
4.7
4.8

5.1

0.83
0.57
0.1 5

0.64

6.9

71,

10

11

22
')

26

11

1,7

1.7

18

0
19

Stages of change after six months

After the first six moriths of the study, the highest percentages of people in the intervention group were

in the post-preparation stages, and in the control group in the pre-action stages fiable 4.2). After six

months 61.o/o of the patients in the control group and only 29o/o of the patients in the intervention

group were still in the pre-action stages. In the interventiofl group l,oh of the patients regressed from

post-preparation to pre-action;37oh progressed, arrd 68oh did not move between pre-action and post-

preparation. In the control group these numbers were 4o/o, 74o/o and 82olo, respectively. The difference

in movement through stages of change between the interventiofl group and the control group was

significant (p=0.03). This resulted in a significant difference in distribution across stages of change

berween the intervention and the control group after six months (p<0.0001). Seventy percent of the

patients in the intervention group ar,d 35o/o of the patients in the control group v/ere in the post-

preparation stages.
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Table 4.2 Movement across stages of change berween baseline and 6 months after enrolment in the nutrition
counseling study (n=70 intervention, n=66 control), between 6 and 1.2 months after enrolment (n=67
intervendon, n=62 conttol), and between baseline and 12 months after enrolment (n=67 intervenion, n=62
control). Participants were Dutch patients at elevated cardiovascular risk in general pracdce.

Intervention qroup Control qroup

Stage at baseline
Pre-action
Post-preparation

Stage after 6 months
Pre-action
Post-preparation

Stage at baselne
Pre-action
Post-preparation

Pre-action
nok

Post-preparadon
n o/o

Post-preparation
n o/o

I 1,2

20 29 22 31

11,2739

Stage after 12 months
Pre-action

Stage after 6 months Stage after 6 months
Pre-action Post-preparation
no/onoh
4061914
341421

Stage after 12 months
Pre-action Post-preparation
no/onoh
22 35 t9 31

6101524

Stage aftet 12 months
Pte-action Post-preparation
n o/o n n/o

22 35 26 42
(; 10 I 13

8 1.2 39 58

Stage after 12 months

n
12

17

3

%
18

Pre-action
n o/o

Post-preparation
n o/o

25 23 34
52436

Note: The ptecontemplation, contemplat-ion and preparation stages were collapsed to form the pre-action stages.

The action and maintenance stages were collapsed to form the post-preparation stages.

Stages of change after twelve months

Between six and twelve months, when patients in the intervention group had only one consultation

with the study dietician, 72o/o of the patients in the intervention group regressed and, 'l2o/o progressed

between pre-action and post-preparation. ln 7 6o/o of the patients no movement between pre-action and

post-preparation was observed. In the control goup these numbers were 1,0oh, 31o/o ar,d 59o/o,

respectively (fable 4.2). Berween six and twelve months, there was a significant difference (p=0.03) in

movement between pre-action and post-preparation between the intervention group and the control

gouP.

Between baseline and twelve months, in the intervention group, 57o of pat-ients regressed, 340lo

progressed, and 67oh did not move between pre-action and post-preparation. These numbers were

l0%, 42%, and 48oh, respectively for the control group. The difference in movement across stages of
change between the intervention group and the control group in the period between baseline and the

measurement after twelve months was not significant G=0.26).
At twelve months after baseline, there was no significant difference G=0.07) in distribution across the

pre-action and post-preparation stages berween the intervention group and the control group. Forty

five percent of the patients in the control group and 30% of the patients in the intervention group were

in the pre-action stages.
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Table 4.3 Movement between the pte-action stages and post-preparation stages, and change in percentage of energy derived ftom total fat (%Kcal) and
saturated fat (ohKcal) for Dutch patients at elevated catdiovascular risk in general pracuce.

Interventionggyl

-----i6ffi'r.ur
n oh Mean SD

Control group p-value*
Total fat % Kcal
o/o mean SD

0-6 months
Regtession
No movement
Progression

6-12 months
Regression
No movement
Progression

0-12 months
Regtession

No movement
Progtession

0-6 months
Regression

No movement
Progression

6-12 months
Regression
No movement
Ptogression

0-12 months
Regression
No movement
Ptogression

5 -0.4
81 -2.8
1,4 -2.5

1

46
22

8

50

8

6

29
26

3

41

22

1

46

ZZ

8

50
8

3

41

22

5

62
33

Saturated fatoh Kcal

3

51

9

6

35

18

1

67
32

1,2

76
1,2

5

81

1,4

3

51

9

6

35

18

6

29

26

5

62
33

-1.5
-6.8
-10.5

2.5
2.5
0.6

-2.3

-6.3
-4.9

Mean

-2.9

-3.0
-4.2

0.9
0.9

0.03

-1,.39
,E

,o

6.1

6.8

7.1

6.1

4.0

1,1,.4

5.9
8.0

SD

2.7
2.6

Z.IJ

2.1,

1.5

4.4
2.8
2.4

-0.2

-0.03
1.6

1.1

-2.1

-3.2

mean

-0.9
-1.0
-1.2

0.9
-0.07
0.1,4

1.4
-0.8
-2.0

<0.001
<0.005

0.43
0.08
0.70

0.58
<0.005

0.50

10

59

31,

10

47
43

Satuated fat oh Kcal

2.1

5.3
5.1

4.2
7.2
6.7

6.5
5.5
9.4

SD

1.8

2.7
1.8

%

1

67
32

12

76
12

%

10

59
31

10

47
43

3.0
2.2
1.9

1.2

2.1

4.1

<0.001
<0.005

0.99
0.04
0.88

0.40
<0.01

0.36

x p-value for significance ofdifference between the intervention group and the control gtoup



Table 4.4 Patameter estimates (SE) of multilevel regression models addressing changes in total fat intake and saturated fat intake in Dutch patients at elevated

cardiovascular risk in general practice. Tteatment group (intervention group versus control group in the outritioo counselling trial) and movement between pre-
action and post-preparation were used as independent variables.

Intercept Treatment group Movement Treatment X
Movement

Explained variance

Total fat intake
0-6 months

Model 1

Model 2-1

Model 3
6-12 months

Model 1

Model 2-2

Model 3
0-12 months

Model 1

Model 2-3

Model 3

Saturated fat intake
0-6 months

Model 1

Model 2-a

Model 3

6-12 months
Model 1

Model 2.s

Model 3
0-12 months

Model 1

Model 2-6

Model 3

-2.48 (0.74)
-2.44 (0.73)

-2.63 (0.74)

0.37 (0.87)

0.40 (0.e3)

0.21 (0.es)

-2.42 (0.92)

-1.94 (1,.04)

-2.24 (1,.00)

-1.03 (0.40)
-1.01 (0.41)
-1.06 (0.40)

-0.01 (0.30)

0.1,4 (0.32)

0.12 (0.33)

-1.21 (0.46)

-0.78 (0.s0)

-1.01 (0.49)

-s.43 (1.03)
-4.72 (1.04)
-4.11 (1.10)

1,.94 (1.23)
1.e2 (1,.2e)

2.1,0 (1,.30)

-3.21('.t.27
-3.41 0.38)
-3.4s 0.s0)

-2.33 (0.57)
-2.0e (0.60)

-1.es (0.62)

0.83 (0.41)
0.6e (0.4s)
0.71 (0.4s)

-1.32 (0.61)
-1.42 (0.71)
-1.41 (0.74)

-2.44 (1.1,0)

-0.44 (1.71)

0.17 (1.04)
1.07 (1.38)

-0.e3 (1.07)

-0.02 (1.26)

-0.80 (0.48)

-0.27 (0.7D

-0.30 (0.35)

-0.20 (0.47)

-1.13 (0.42)
-0.60 (0.s1)

-3.38 (2.20); P=0.13

-2.06 Q.10); p=A.ji

0.23 (1.7s);P=0.8e

-0.87 (0.99); p=a'l$

-0.24 (0.72);p=Q.li

-0.34 (0.70); P=4.(l

18%
LL /O

23%

1,o/o

< 70h
< 70h

4%
50h

4"/o

1,70

1,90h

1,9%

3o/o

10/

40h

8%
5%

*1-*6: Parameter estimates of treatment group changed by 1,3oh, 1,o/o,6oh, 1.00/o,77ok, ar.d I oh, tespectively, when compared to model 1. Absolute changes

however, were too small to be clinically televant.
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Stages ofchange and fat intake
After six months, fat intake had decreased for all movement patterns. Decreases in total fat intake (-6.g
Tokcal vs -2.8 o/okcal; p<0.001) and saturated fat intake (3.0 %kcal vs -1 .0 Zokcal; p<0.001) were larger
in the intervention group than in the control group for patients who had not moved from pre-action to
post-Preparation. Similar effects were found for patients who had moved forward. Between baseline
and 1'2 months, the decrease in total fat intake (-6.3 okkcal vs -2.1o/o kcal; p<0.005) was larger in the
intervention group than in the control group for patients who had not moved from pre-action to post-
preparation' changes in saturated fat intake showed a simi,lar pattern (fable 4.3).

V{hen movement between pre-action and post-prepanionwas added (}4odel 2) to the crude
models in which change in fat intake was related only to treatment group (N4odel 1), the effect sizes of
treatment pgoup changed 1-'l7oh (fable 4.4). These changes reflect a maximum difference berween the
intervention group and the control group in change in fat consumption of 0.7 o/okcal and,were thus not
ctnically relevant' Movement between pre-action and post-preparation was not an intermediate factor
in the effects of the intervention on changes in fat intake (p-values of the interaction term: 0.13-0.g9,
Model 3). This indicates that the intervention effects were similar for patients who had regressed,
progressed, or not moved between the pre-action and post-prep araion stages. The crude effects of
movement between pre-action and post-preparation were similar to those of stage of change at follow-
up' Stage of change at baseline was correlated much weaker to dietary change (data not shown). The
predictive value of the models ranged from 1 7o/o to 23oh; predtcive values were higher for changes
between baseline and six months than for changes in the other periods (rable 4.4).

DISCUSSION

This study showed that six months after enrolment in the study, a higher percentage of patien ts (31o/r)
had moved from pre-action to Post-Preparaion as a result of stage-matched nutrition counselling than
as a result of the usual carc (1,4o/o). This resulted in a significant difference berween the two groups in
distribution zcross stages of dietary change (p<0.0001) after 6 months. The difference in distribution
across stages of change did not remain signific^nt 1,2 months after enrolment in the study (p=0.07)
although more patients in the intervention group than in the control group were in the post-preparation
stages' The differences in fat intake between the intervention group and the control group we found in
previous analyses, showed a similar pattern (i.e., similar levels at baseline, significantly lower levels in
the intervention group after 6 months, and similar levels after 12 months) (Van der yeen et a1.,2002).
Decreases in fat intake were larger in the intervenrion group than in the control group, but movement
between pre-action and post-preparutron did not alter these effects. Getting people engaged in
(thinking about) behaviour change apparently results in changes in fat intake, irrespective of people,s
precise path through the spiral behaviour change process. The results of our study are not conclusive,
but suggest that changes in fat intake (Van der Yeen et a/., 2002) are at least partly attriburable to
movement from pre-action to post-preparation as a result of tailoring.
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To our knowledge this is the first study in which a genetal practitioner and a dietician have worked

together to counsel patients at elevated cardiovascular risk. Previous studies with positive outcomes

have addressed tailored nutrition education by means of a self-help booklet, computer-tailored

messages or counselling given by practice nurses (Campbell et a1.,1994; Beresford et a1.,1997; Steptoe rl
al., 1999). General practitioners have a high-perceived expertise and reach neady all segments of the

populatiofl. However, lack of time and specific nutrition education can lead to inadequate nutrition

guidance by general practitioners (Hiddink et al., 1.995; Kushner, 1995; Hiddink et al., 1997b). In the

current study, patients were referred to a dietician for nutrition counselling. In this way, the

motivational skills of the general practitioner and the specific nutririon knowledge and skills of the

dietician can be optimally used.

Nutrition counselling and regular health checks are integrated in the Dutch general practice

guidelines for patients with diagnosed hlpertension, rype II diabetes mellitus or both and should thus

be part of usual care (Ihomas et al., 1996). Furthermore, the intervention manual was designed in

cooperation with practicing general practitioners and the importance of a feasible intervention strategy

in busy general practice was continuously stressed. As a result, we expect that additional time efforts

required to conduct the intervention will have been limited. We have therefore assumed that the

intervention effects are related to the content of the intervention rather than to a possible difference in

contact time between the intervention group and the control group. We have no data on intensity of

health care use in the control gfoup to confirm or reject our assumption.

Within the intervention group, there were also different amounts of contact time. This was

caused predominandy by the fact that the intervention was discontinued for patients who did not

progress through the stages of change. To a smaller extent, the required number of general practitioner

consultations before patients could be referred to the study dietician, played a role. Discontinuation was

based on the pragmatic idea that to optimize staff time, the Stages of Change Model can be applied to

target interventions at patients who are most likely to change (Ashworth, 1997). This practice may have

artenuated the observed intervention impact. In future intervention protocols, more attention could be

focused on procedures to engage individuals who initially seemed unwilling to change. This approach

was riot included in the current study protocol as the general practitioners who were involved in

designing the intervention, repeatedly expressed their concerns about its feasibility and affordability in

general practice. Some participants needed one, and others needed two general practitioner

consultations before they reached the preparation or action stage and could be referred to the dietician.

This approach was chosen to achieve similar levels of awareness and motivation in all patients who

were referred to the study dietician. Different numbers of general practitioner consultations thus led to

decreased rather than increased differences between patients. Therefore, we expect the influence of
different amounts of contact time on the observed relation between movement across stages of change

and change in dietary fat consumption to be limited.

To adequately assess stage of dietary change, it is necessary to date previous changes with

precision (X.eed el a/.,1997; Greene & Rossi, 1998). A change in fat intake requires multiple behaviour
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changes that may be difficult to locate on a time line, in contrast to watershed events such as smoking

cessation. This problem is particularly relevant for the post-preparation stages. For example, a

substantial number of people reported to have moved from the precontemplation stage to the

maintenance stage during the first six months of the study (data not shown). This is theoretically

impossible, since people can only be in the maintenance stage if they have successfirlly maintained their

behaviour for longer than 6 months (Prochaska & DiClemente,7992; Prochaska et a1.,1992). Common

misconceptions about fat consumption (Brug et ol., 1,994) can also result in people classifying

themselves into action or maintenance, even when they have relatively high-fat diets. The value of the

stages of change constmct as a representation of acfial fat consumption is thus unclear. However,

because the stages of change coflstruct reflects peoplesr perceptions of their current behaviour and their

intentions to change in the futute (Ilistal et al., 1999), it still is a useful tool to tailor interventions to

individuais' needs.

In this study, 91oh of patterts completed the intervention study, with dropout rates being 5.6oh in

the intervention group and 1,2.5oh in the control group. Steptoe et al. ("t999) previously conducted a

study with similar goals in which dropout rates were 4'7o/o and 38%o, respectively. A particular strength

of our data in comparison to the $Torking Well Trial and the Next Step Trial is the high completion

rate of the intervention study, which limits the potential effects of selective response. Consistent with

our findings, Steptoe et a/. fotnd less promising results after twelve months than on the shorter term.

High numbers of dropout in the intervention group of the study conducted by Steptoe et a/. were

possibly the result of the demanding and time-consuming nature of the intervention (1999). To

effectively target a population at elevated risk of cardiovascular disease, developing a feasible

intervention entailing a high compliance and low dropout rate is of utmost importance. Our study has

therefore made a relevant cofltribution to the implementation of nutrition counselling in general

practice.

The distribution across stages of change at baseline in our study, differed from the values

reported in other studies (Glanz et al., 1994; Greene et al., 1,994 De Graaf et al., 1,997;Herrl,ck et a/.,

1997; Doherty et al., 1998; Laforge et a/., 1,999). Most of these studies found higher percentages of
patients in the action stage, although considerable differences between them were also found. The use

of different algorithms may have contributed to differences in distribution across stage of dietary

change (Greene et a/., 1994; Reed el al., 1997). Since there is no 'correct' model or gold standard to

which algorithms can be compared, there is no clear-cut way to judge their validity @eed er al., 1997).

Differences in stage distribution may also be explained by differences in population characteristics

(Glatz et a1.,1994; Doherty et a/.,1998), or they may represent acrual differences in levels of motivation.

Our positive finding that during the intervention phase, more patients from the intervention

group than from the control group moved from pre-action to post-preparation is consistent with other

studies (Glanz et al., 1998; Kristil, et al.,1999; Kristal et a|.,2000; Steptoe et a/.,2001). However, berween

six and twelve months, when the intensity of the intervention was low, differences between both

$oups disappeared. Overall, between basetne and rwelve months, even more patients in the control

70
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group than in the intervention group had moved forward through the stages of change. This suggests

that interventions should attempt both to try to move people out of pre-action stages and to keeP

people in action and maintenance stages (Glanz et al., 1998).

In summary, in our controlled clinical intervention study, movement through the stages of

change for fat reduction could explain part of the change in fat intake at six months after enrolment in

the study. Between six and rwelve months, small changes in the intervention group and the control

group led to the disappearance of differences in distributioo across stages of change. This pardy

explains the absence of a difference in reported fat intake we found in previous analysis (Van der Veen

et a1.,2002). These findings, alongwith findings of Greene et al. (1998) suggest that continuity of care

for patients at elevated cardiovascular risk is essential for changing dietary behaviour and for keeping

people in the action or maintenance stage for fat reduction.

IMPLICATIONS FOR RESEARCH AND PRACTICE

Stage-matched nutrition interventions can increase the rate of movement from pre-action to post-

preparation stages of dietary change. These changes result in lower reported fat intakes. This may result

from socially desirable answers in the FFQs due to increased awareness of patients of their fat

consumption and/or actual changes in behaviour.

Our study shows that a general practitioner and a dietician can successfully work together in

working toward behaviour change in patients at elevated cardiovascular risk. These results support the

Stages of Change construct as an intervention tool in achieving sustainable health behaviour change.

Further research should focus on feasible v/ays to ensure continuiry of care in general practice to move

people from the pre-action stages and to keep them in the action or maintenance stages.
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ABSTRACT

Background. The Stages of Change Model is increasingly used for lifesryle counselling. In general

practice, the use of algorithms to measure stage of change is limited, but for successful counselling it is

important to know patients' readiness to change.

Aim. To assess the accuracy of the assessment of patients' readiness to change fat consumption,

physical exercise, and smoking by general practitioners and general practice registrars (registrars).

Design of study. Cross-sectional questionnaire-based survey.

Setting. 199 patients at elevated cardiovascular risk aged 40-70y, 24 genenl practitioners, ar.d 21

registrars in Dutch general practices.

Methods. Patients were asked to complete an algorithm to measure their motivation to change fat

consumption, physical exercise, and smoking. General practitioners and registrars were given

descriptions of the stages of change for the three lifesryles, and were asked to indicate the description

that matched their patient. Cohen's Kappa was calculated as measure of agreement between patients

and general practitioners/ registrars.

Results. Registrars' patients were younger, and less often overweight and hypertensive than general

practitioners' patients. Cohen's Kappa for smoking was moderate (0.50, CI 0.34-0.67 for general

practitioners md 0.47, CI 0.27-0.68 for registrars). Agreement for fat and activity was poor to fair. No

differences in accuracy were observed between general practitioners and regisuars (p=0.07-0.83).

Conclusions. Low accuracy indicates that counselling in general practice is often targeted at the v/rong

people at the wrong time. Improvements can possibly be achieved by making registration of lifestyle

Parameters in patient records common practice, and by simply asking patients where they stand in

respect to lifesryle change.
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University in The Nethedands.
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BJ, Van Weel C & Van Staveren WA. General practitioners' assessment of patients' readiness to change

diet, activity and smoking. Bitish Jorrnal of Ceneral Pracfire, in press.



Assessment of patients' readiness to change

ailoring lifesryle counselling messages to patients' individual motivational characteristics

increases program effectiveness. It is therefore important to accurately assess patients'

motivation, especially as general practitioflers are not only an important source for lifestyle

counselling themselves, but also the gatekeeper to many other sources. This cross-sectional study

shows moderate accuracy for smoking cessation and large systematic ertors for reduction of dietary fat

intake and increase of physical activity. Higher levels of accuracy can possibly be achieved by simply

asking patients for their motivation.

INTRODUCTION

The Stages of Change Model is frequendy suggested as a basis for tailored intervention programs

(Ashworth, 1.997). The model was originally developed for smoking cessation, but has since then also

been used for behaviour change programs in diet and physical activity (Prochaska et al., 1994). The

Stages of Change Model postulates that individuals can be classified in one of five stages of readiness to

change health behaviov.ln the precontenpktion stage, people do not intend to change their behaviour in

the next 6 months because they are unaware of the problem behaviour or because they are demoralized

by unsuccessful previous behaviour change attempts. ln the contemplalion stage, people are aware of the

oeed for behaviour change. They intend to take action within the next six months, but lack

commitment to actually start changing .ln the preparation stage, people have decided to take action in the

immediate future, usually measured as the next month. They often have a concrete plan of action, such

as: taking up sports, joining a health education program, or buying a self-help book. In the acion stage,

people have made specific overt modifications in their lifestyle within the past six months. In the

maintenance stage, people have shown the desired behaviour for over six months and zre working to

prevent relapse. Theoretically, people can only be in the action and maintenance stages if they have

made behaviour changes thatare sufficient to reduce risks for disease (Prochaska & Velicer, 1997).The

classification of the stages of change therefore depends heavily on people's self-perception.

Unfortunately, this self-perception is often inaccurate. For dietary fat intake, for example, studies have

shown actual intake levels to be much higher than self-perceived intake levels @rug et al., 1994). Tb:s

makes the stages of change reflect people's perception of their current behaviour and their motivation

to change, rather than their actual behaviour (Kristal et a1.,1999).

The Stages of Change Model can help identify patients who are positively interested or, on the

other hand, absolutely unwilling to change their health behaviour (Ashworth, 1997). The effectiveness

ofinterventions can be increased by tailoring counselling to individuals'levels ofknowledge, awareness,

and motivation (i.e. their stage of change) (Steptoe et a/., 1999; Steptoe et al., 2001; Van der Yeen et al.,

2002). Furthermore, excluding unmotivated individuals from counselling programs can save general

practitioners considerable amounts of time.

To use the Stages of Change Model as basis for counselling, it is necessary to accurately assess

individuals' readiness to change. In research, this is often done using single question or multiple-item

algorithms that are filled in by patients. In practice, however, the use of these algorithms is limited and
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it is reasonable to assume that general practitioners often act upon their perception of patients'

readiness to change. General practitioners likely use their background knowledge and the content of the

consultation to determine whether or not the patient would be interested in and benefit from lifestyle

advice. In many countries, general practitioners are health care coordinators and the gatekeepers to

other t,?es of health care, such as dieticians and diabetes counsellors (Rutgers & Berkel, 1990;

Bodenheimer x a/., 1999). The importance of general practitioners' accurate assessments of motivation

for lifesryle change is evident, as inaccuracy would lead to referral of unmotivated patients.

To our knowledge, nothing is known about the accuracy of general practitioners' assessment of
patients' readiness to change. Our study among Dutch home care dieticians showed a striking

overestimation of patients' readiness to change fferheijden et al., 2002a). The relative success of a

structurd stages-of-change-approach in comparison to usual care in general practice (Steptoe et al.,

1999; Steptoe et a/.,2001; Van der Yeen et a1.,2002) suggests that general practitioners also overestimate

patients' readiness to change.

The current study was designed to evaluate the accuracy of general practitioners' assessment of
their patients' readiness to change dietary fat intake, physical actliq, and smoking behaviour. !7e

hypothesized that prolonged general practitioner-patient interaction within the continuity of care

framework of general practice would increase the accuracy. Therefore, we also included general practice

registrars (registrars) who have yet had litde time to build on their relationship with the patients, in our

study. As a result of their experience and long-term contact with the patients, we expected the general

practitioners to have a higher 
^ccttra:cy 

than the registrars.

MATERIALS AND METHODS

Study population and procedure

Hundred thirteen general practitioners and hundred thirteen registrars affllated with the Department of
General Practice of the Universiry Medical Centre Niimegen, The Nethedands were invited to

participate in the curent cross-sectional study. Despite repeated follow-up by the research team, eleven

general practitioners and nine registrars could not be contacted, and two general practitioners and two

registrars never returned their consent forms. Sevenry-seven percent of the general practitioners and

81% of the registrars refused to participate, mosdy because of lack of interest or time figure 5.1). All
practitioners (both general practitioners and registrars) were asked to invite a maximum of ten of their

patients (40-70 years) at elevated cardiovascular risk to join the study. Only patients who came in for a

consultation during the study period, were invited for participation. Elevated cardiovascular risk was

defined on an operational level as one or more of the following: rype II diabetes mellitus, hypertension,

dyslipidemia, obesity, and a personal or fami-ly history of cardiovascular diseases.
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1 13 general practitioners (GPs) and 1 13

registrars affiliated with the Department of
General Practice in Nii

9 registrars could
not be reached, 2

registrars oever
returned promised

consent form

11 GPs could not
be reached,2 GPs

never returned
promised consent

form
100 GPs contacted

83 registrars
refused, because of

involvement in
other studies and

lack of interest or
time

77 GPs refused,
because of

involvement in
other studies and

lack of interest or
time

21 registrars
included (21%)

2 additional
registrars enrolled

through

71 patients included

Figure 5.1 Recruitment ofgeneral practitionets (GPs), general practice registrars (registrars) and their respective

patients at elevated cardiovascular risk.

For each individual patienr, the practitioners were provided with a set of patient and practitioner

questionflaires with matching identification numbers. At the end of the consultations, Patients were

asked ro report rheir sex, age, height, weight, and the number of years they had been registered in the

general practice. They were also asked to fi,[ in stages of change algorithms for dietary fat consumption,

physical activity, and smoking. The algorithms were a translation into Dutch from the algorithm by

Curry et al. (1992). Slight changes were made to make questions applicable to each of the individual

health behaviours. The patients were asked to fill in the questionnaire immediately after the

consultation, and to hand it in to the recePt-ionist in a sealed envelope.

The practitioners also filled in their questionnaire immediately following the consultation. They

were asked to record the presence ofthe risk factors used to defined elevated cardiovascular risk. Using

a five-point scale reflecting the stages of the Stages of Change Model, they were also asked to assess

their patient's readiness to change dietary fat consumption, physical activity, and smoking. Finally, they

recorded whether or not general dietary habits, dietary fat consumption, Physical activity, and smoking

had been discussed during the consultation. For the general practitioners and registrars, information on

age, sex, number of years working/in training was collected. Additional information on the number of
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patients registered in the practice of each of the general practitioners was obtained from the database of
the Department of General Practice, Nijmegen.

Statistical analysis

Descriptive statistics were used to describe the population of patients, general practitioners, and

registrars. Cohen's Kappa (Cohen, 1960) was calculated to assess the accuracy ofgeneral practitioners'

and registrars' assessment of patients' readiness to lower their fat intake, to increase their physical

activity levels, and to quit smoking. Kappas between 0 and 0.19,0.20 and 0.39,0.40 and 0.59,0.60 and

0.79, and 0.8-1.0 indicate poor, fair, moderate, substantial, and almost perfect agreement, respectively

(I-andis & Koch, 1977).We also tested for differences in Kappa between the general practitioners and

registrars. The presence of any systematic errors in general practitioners and registrars assessments of
patients' readiness to change was assessed using Wilcoxon Rank Order Test.

Only complete sets of questionnaires were used in analyses. Analyses for physical activity and

smoking cessation were based on a lower number of observations as we exciuded patients who were

unable to perform physical activity because of physical limitations, and patients who had never smoked.

AII analyses, except for the agreement between registrars and patients with respect to smoking cessation

included sufficient observations to calculate Cohen's Kappa (more than two times the squared number

of response categories, i.e. > 50) (Cicchetti, 1976).The analyses were conducted using the SAS system

(SAS Institute Inc., Cary, NC, USA) and p-values less than 0.05 were considered significant.

RESULTS

Study participants

The recruitment of GPs and registrars, and their patients is shown in Figure 5.1. Twenry-four general

practitioners (79oh male) and 21 registrars (86oh female) were included in the study. General

practitioners' mean age was 50 yeats. General Practitioners had been working as general practitioners

for a mean of 20 years and practice sizes varied between 1500 and 3100 patients. Fifty-rwo percent of
the registrars v/ere in their first year of training; the others were in their third (final) year. Hundred

twenty-eight patients were recruited into the study by general practitioners and sevenry-one patients by

registrars. Patient characteristics are described in Table 5.1. Patients recruited into the study by general

practitioners were significandy older (58 versus 53 years) and more often overweight (45% versus 2670)

than patients recruited by registrars. Hlpertension was also more prevalent (70% versus 567o). For

dietary fat reduction and smoking cessation, most patients were in the maintenance stage. For

increasing physical activity, however, most patients were in the precontemplation stage.



Table 5.1 Personal characteristics of patients at elevated risk for cardiovascular diseases in consultations with

general practitioners (GPs) and general practice registrars (registrars), respectively.

GPs
Mean + SD-

N=128

reglsrrars
Mean -| SD.

N=71

Age (years)

Sex (70 male)

Self-reported Body Mass Index ftg/m2)
fusk factors for cardiovascular disease

Type II diabetes mellitus (70)

hypertension (o/o)

dyslipidemia (%)

overweight (70)

family history ("/o)

Registration in the genetal practice (years)

Stage of change for dietary fat teduction
Precontemplation (70)

Contemplation (7o)

Preparation (70)

Action (%)

Maintenance (70)

Stage of change for increase of physical activity

Precontemplation (o/o)

Contemplation (o/o)

Preparation (7o)

Action (%)

Maintenance (o/o)

Stage ofchange for smoking cessation

Precontemplation (70)

Contemplation (70)

Preparation (70)

Action (%)

Maintenance (o/o)

58110
43

29.1 + 5.3

23
70
34
45
21

19.7 + 14

19

8

1t
1,2

50

41,

1,2

19

5

23

53+10
52

28.4 ! 5.9

value

0.002
0.30
0.40

23
56
29
26
27

1,7.7 + 1,2

26
J

5

15

51

31

t6
22
5

20

30
18

6

9

37

1.2

30

5

7

46

1.0

0.05
0.54
0.008
0.40
0.32

o.34

0.92

0.26

. Unless otherwise specified

Agreement between general Practitioners and registrars, and patients

For dietary fat reduction as well as for increasing physical activiry, and for both genetal practitioners

and registrars, Cohen's Kappa's were below the cut-off for moderate agreement (0.40)(Iable 5.2).

Agreement for smoking cessation was moderate. No significant differences v/ere observed between

general practitioners' and registrars' assessment of patients' readiness to change (p=0.07-0.83).

Registrars systematically underestimated patients' readiness to reduce their dietary fat intake. Both

general practitioners and registrars systematically overestimated patients' readiness to increase their

physical activiry. There rvas no systematic error in the estimation of patients' readiness to quit smoking.
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Table 5.2 Agreement between patients and general practitioners and general practice registrars, respectively, for
motivadon to reduce dietary fat intake, to increase phvsical acti'in, and to quit smoking.

underestimation correct overestimation Kappa [CIJ p,
/o%

Fat reduction
General practitioners

General practice
registrars

Physical activity
General practitioners

General practice
registrars

Smoking cessation
General practitioners

General practice
registrars

0.25

[0.14 0.36] 
0.07

[-0.03 - 0.22)

0.1 6

t0.06-0.26r
0.20 ' 0'66

[0.0s-0.34]

23

18b

46,

37,

1,6

21

31,

38

67

6l

31

51

18

25

18

17 0.50

[0.34-0.67]
0.47

t0.27-0_681

0.83

a p-value for difference between kappa for general practitioners and general practice reglstrars-
b Systematic underestimation of patients'motivation to change.

' Systematic overestimation of patients' motivation to change.

DISCUSSION

This cross-sectional study in Dutch family pracrices showed poor to moderate agreement between

patients' self reported, and general practitioners' and registrars' assessment of patients' motivation to
change dietary fx consumption, physical activiry, and smoking behaviours. To our knowledge, this is
the first study looking at the assessment of motivation to change in general practice. Our srudy among
Dutch home care dieticians also showed disagreements between patients' and health v/orkers'
assessment.

Response rates among general practiLioners and registrars were low at 24oh and 27oh, respectively.

This includes one general practitioner and two registrars who were not included in the original
recruitment but contacted the research team and requested to participate in the study. Participating
general Practitioners and registrars were possibly more interested in lifestyle and more involved in
lifestyle counselling than non-participants. Previous research has shown that such a positive attitude
towards the role of general practitioners in prevention is associated with increased frequency of body
weight checks and the discussion of lifestyle habits (I-6pez-de-Munain x a/.,2001). Furthermore, it is

very well possible that general practitioners and registrars selected a sample of patients whose lifestyle

they were relatively familtar with for participation. This leads us to the assumption that the levels of
agreement found in our study overestimate the true agreement in every day's general practice.

For all three lifesryles, agreement failed to rise above the level of substantial agreement (0.60).

The striking difference in agreement between smoking, and dietary fat consumption and physical

activity, may pardy be explained by the fact that the Stages of Change Model was originally developed

basedonpeople'sexperienceswithsmokingcessation(?rochaska eta/.,1994).Itmayalsobecausedby
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the fact that only smoking status is generally recorded in patient charts pringle et a/.,1995). Registration

is positively correlated with the frequency of preventive activities such as: body weight checks, and the

discussion of smoking habits and physical activity (L6pez-de-Mutain el a1.,2001). Increased frequency

of preventive activities may lead to increased knowledge of patients' motivation to change. We

hypothesize that practitioners'view on patients' smoking cessation motivation was based on knowledge

rather than estimation. Careful analyses in our study failed to show a difference in agreement between

consultations in which the lifesryles were discussed as opposed to consultations in which they were not

discussed (data not shown). However, small numbers of patients, particularly in the registrars grouP,

limit the reliabi-lity of these outcomes, and care should be taken in interpreting these findings.

In contrast to our expectations, there was no difference between general practitioners' and

registrars' assessment of patients' readiness to change. Even in patients in eadier risk stages for

cardiovascular disease, registrars were able to achieve similar levels of agreement. A prolonged

practitioner-patient relationship may therefore not necessarily lead to accurate assessments of patients'

motivation to change. Previous research has shown that female physicians discussed lifestyle more

often than male physicians. (I-6pez-de-Munain x a1.,2001). It is therefore also possible that the high

number of female registrars masked the effect of prolonged practitioner-patient relationship in favour

of the predominandy male general practitioners.

Stage of readiness to change reflects people's perception of theit curent behaviour and their

motivation to change in the future (Iftistal et al., 1999). Low agreemerit may thus be caused by a

difference in perception of patients' current behaviour. Previous research showed that patients have in

inaccurate self-perception; they frequently underestimate their dietary fat intake and overestimate their

physical activiry levels (Brug et al., 1994; Ronda el a1.,2001). As national data that continue to show

these phenomen are readily available in the Nethedands ffan Oers, 2002),we expected practitioners

to have a more realistic view of patients' behaviour in reference to the guidelines. This would lead to

low numbers of patients being classified in the action and maintenance stages by their practitioners, and

a systematic underestimation of patients' motivation to change. For dietary fat consumption, the

registrars indeed showed a systematic underestimation and a similar yet not significant effect was

observed for the general practitioners. For increasing physical activity, howevet, a systematic

overestimation of patients' readiness to change was observed. It is unclear what caused this effect. We

speculate that insufficient acknowledgement by practitioners of the likelihood of relapse in lifesryle

change may be part of the reason.

General practitioner acknowledge and support the potential role of lifestyle in primary prevention

(I\4irand et al., 2002) . Yet, as Yarnall et al. Q003) stated, 'time constraints limit the abiliry of physicians to

comply with preventive services recommendations'. Tailoring intewentions to individuals' levels of

knowledge, awareness, and motivation may help to make best use of the limited time and resources

available. However, the low 
^cclr 

cy of practitioners' assessment of patients' motivation to change,

shows that current procedures are insufficient as a basis for tailoring. In the future, asking patsents

rather than asutmingwhere they stand with respect to lifestyle change may lead to large improvements.
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Structural repeated registration in patient records may also improve the level of preventive services and

the accuracy of the motivational assessment, particularly for diet and exercise behaviours.



Internet use in general practice: Practitioners' and patients'

Aangezien medische kennis in beginsel

geautomatiseerd kan worden en een

empathische houding nieg doet de huisarts

er uit professionele overwegingen goed aan

te investeren in de arts-pati€nt relatie.
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Intemet in genetal practice

nternet has large potential for general practitioners, e.g., for guideline dissemination, continuing

medical education, and fast access to medical journals. Internet has also made a plethora of health

information available to the public; tele-consultations, web messaging, and online health

promotion tools are now technically possible (Bodenheimer & Grumbach,2003). While the

effectiveness of computer-based health promotion has been shown (R.evere & Dunbar, 2001), litde is

known about general practitioners'and pat-ients' attitudes towards this.

We conducted an explorative srudy among 16 general practitioners working in one academrc

general practice and 70 patients aged >40y at elevated cardiovascular risk who had participated in a

web-based nutrition counselling trial fferheijden et a|.,2002). Desktop Internet access v/as available to

all general practitioners and all patients v/ere regular Internet users. General practitioners and patients

were asked to give their opinion on the potentials and pitfalls of online health information using a self-

administered questionnaire. Response rates v/ere 88% (n=14) for the general practirioners and 80%

(n=56) for the patients.

Half of the general practitioners had ever been approached by patients with information from the

Internet. According ro rhe general practitioners, this positively affected patient participation, but also

increased the duration of almost all consultations. Seventy-one percent of the general practitioners

stated that Internet is of added value to usual cate for patients at elevated cardiovascular risk and 647n

would therefore consider referring their patients to the Internet for health information. However, all

general practitioners expressed their concerns about a potential information ovedoad and the lack of

quality control on online information. They advocated general practitioner involvement in the

development of health related web sites and a quality label for sites with approved information.

One out of four of the patients indicated that information on the Internet can be parricularly

useful for information on serious and life threatening diseases. Important changes that would have to

be made to interest patients in future web-based counselling applications were: improved access to

computers with Internet connecdon or improved computer skills (45%), stronger indication of the

benefits (25'/o) znd improved privacy protection (20'/o). I-;ttde time and lack of general practitioner

involvement were less important barriers. None of the patients in our study expressed concerns about

the quality of online health information.

Both general practitioners and patients acknowledge the potential benefits of Internet, but report

barriers that limit its actual use. These barriers need to be removed to exploit the full potential of

Internet in general practice, e.g. by increasing computer hteracy and Internet access and by assuring

high-quatity online information. In the latter case, reference lists for high-qualiry websites have netted

positive results (Helwig et a1.,1999). Yet the ever changing content of websites and the questionable

success of quality rating instruments (Gagliardi & Jadad, 2002), suggest that sites designed and

administered in cooperation with general practitioners are the most feasible !il/ay to guarafltee quality.

As Internet density rates keep rising, Internet will be a helpful addition for regular health care and may

reach people who do not usually attend clinics. It is therefore important that general practice and other
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sPecialties make unbiased and r€levant health informarion available - particularly because patients don't
appear to question quality and reliability.



Randomised controlled trial of web-based tatgeted nutrition
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ABSTRACT

Obfective. To address the effectiveness of web-based nutrition counselling and social supporr for
patients at elevated cardiovascular risk on social support, anthropometry, blood pressur€, and serum

cholesterol.

Design. Randomised controlled trial, with measurements at baseline ar,d at 4 and 8 months.

Setting. Primary care.

Subiects. 146 patients at elevated cardiovascular risk.

Interventions. During 8 months, patients in both the intervention group and the control group
received usual care. Patients in the intervention group also had access to a web-based nutrition
counselling and social support tool (Heartweb). Site use during the study was monitored.

Results. Heartweb was used by 33% of the 73 intervention patients. There were no differences

between the intervention group and the conrol group in changes in social support, anthropometry, and

serum cholesterol levels. Heartweb users were younger (p=0.03), and had a larger decrease in systolic

blood pressure G=0.02) than intervention patients who did not use Hearnweb.

Conclusions. This srudy did not show favourable effects of a web-based nutrition counselling and

social support intervention on social support, anthropometry, blood pressure, and serum cholesterol.

Improvementin access to and acceptance of web-based tools mayincrease the potential of web-based

interventions.
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Godwin NMS, Rosser WW, Van Staveren WA & Van Weel C. Randomised controlled trial of Web-

based targeted nutrition counselling and social support for patients at elevated cardiovascular risk in
general practice.
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ardiovascular diseases remain a rn ior cause of avoidable morbidiry afld mortality in many

parts of the wodd flX/orld Health Organizaaon,2003). Disease prevention through Iifestyle

advice by physicians and other providers should therefore be an integral component of the

management of risk factors for cardiovascular diseases (Reeder & Taylor, 1999; Edinger et a1.,2000).

The general practice provides an ideal setting in which lifestyle change can be initiated and encouraged.

The large numbers of patients with lifesryle-related chronic conditions, however, make continuous

counselling for each individual time-consuming. By specifically targeting individual patients at elevated

risk for disease, general practitioners can spend their time on those people who might benefit most

from health behaviour change. In dietary change, as well as in other health behaviours, the Stages of

Change Model (also known as the Transtheoretical Model) has been used to help discriminate between

patients at 5 different levels of knowledge, awareness, self-reported current behaviour, and intention to

change in the future @rochaska & DiClemente, 1992; Horwath, 1999). This concept of readiness to

change may help health professionals identi$r appropriate counselling afld treatment strategies for each

individual, thus making their efforts more effective and efficient (Ashworth, 1997).

In the stages and processes of the Stages of Change Model, social support is important and

previous work has shown that social support is a strong predictor of intention for dietary change

(Verheiiden et a1.,2003). Furthermore, two reviews show positive effects of social support on dietary

change @lack et a/., 1990; Kelsey el al., 1997). The incorporation of social support in health promotion

is therefore promising. In practice, however, social support is hardly ever included in intervention

programs. Support by health workers such as general practitioners may be most feasible, but repeated

concerns have been expressed about the effectiveness of social support in the non-reciprocal

relationship between health worker afld patients (Hupcey & Morse, 1997). Internet may facilitate the

exchange of support, as it provides a significant avenue by which peer interaction can take place

(Gallienne et al., 1993; Winzelberg et a/.,2000;Johnson et a/.,2001), for example by means of onl,ine

patient groups, listservs, bulletin boards, and chat rooms.

General practice based lifestyle intervention programs have often not led to sustained behaviour

change (Campbell et a/., 1,994; Cupples & McKnight, 1994; Undholm et a1.,1995; Mant, 1997; Hiddink

et a/., 7997a; Van der Yeen et a/., 2002). Apart from the low success rate, general practitioners

experience other barriers that prevent them from giving face-to-face counselling to patients with

chronic lifestyle related diseases, such as lack of time and lack of knowledge. A perceived lack of
motivation from patients related to the self-inflicted nature of the high-risk lifestyles such as smoking,

low physical activity levels, and a high dietary fat intake even further increases those barriers (Hiddink el

al., 1.995; Hiddink et al., 1997b). Using the Internet for lifestyle counselling may prove useful in

overcoming some of these barriers (N4cKay et a/., 2001). A further benefit from innovative Internet

based tools is that they require a one time only effort for design and implementation after which they

may be useful for large groups of people. As with other technical advancements, it may take decades

before the public fully adopts the medium. For another number of years, it will therefore be too eady

to draw definite conclusiofls on the true use of Internet interventions. However, current studies
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addressing Internet in health care will ptovide useful information on the applicabiliry, the potentials,

and the pitfalls of Internet for health promotiofl activities.

We developed a web-based nutrition counselling progaam based on the Stages of Change N{odel,

in u'hich a bulletin board for social support was incorporated. The feasibiliry, acceptance, and

effectiveness of this progam were asse ssed in a randomised controlled intervention study in Canadian

patients at elevated cardiovascular risk in general practice. Outcome measures were: anthropometry,

bkrod pressure and serum cholesterol levels.

MATERIALS AND METHODS
Study participants and procedure

Fourteen general practitioners (including NMSG) with7944 patients in the Queen's University General

Practice Centre in Kingston (Canada) agreed to bring the study to the attention of their patients at

elevated cardiovascular risk. The general practitioners sent letters to 876 patients aged 40 and over who

appeared in the computerized billing system in the year prior to recruitment for at least one of the

following: hypertension, type II diabetes mellitus, and dyslipidemia. To be eligible for the study,

patients had to confirm the diagrrosis of one or more of the aforementioned risk factors for

cardiovascular disease and to report to use the Internet. Hundred forty-six patients were included in the

intervention study. Conservative sample size calculations (power=0.90 and a=0.05) showed enough

power to detect clinically relevant differences in change between the intervention group and the control

group in anthropometry, blood pressure, and serum lipid levels.

Upon completion of baseline assessments (Sept 2002 - December 2002), an independent

researcher assigned all 146 patients to either the intervention or the control group using a computerized

table. Patients living at the same address atdf or with the same surname were allocated to the same

group to avoid contamination of the information in intervention and control groups. Both the control

group and the intervention gaoup contained 6 couples that were randomised together. Two foilow-up

assessments were scheduled 4 and 8 months after baseline. Figure 7.1 provides details on the

recruitment and flow of the participants. The randomisation procedure resulted in 73 patients in the

intervention group and 73 patients in the control group. Upon completion of the 8-month study

period, patients were asked to fill in an evaluation questionnaire. For patients in both groups, this

questionnaire contained items on the organisation of the study and contact with the research team. For

patients in the intervention g-roup, additional questions on the use of Heartweb were included. The

Human Research Ethics Board of Queen's University approved the study protocol and written

informed consent was obtained from all participants.

To assess the external validity of our trial, a random sample of 146 patient records was drawn

from the non-responders. These records were reviewed for blood pressure and lipid profile data from

assessments between August 01,2001 and August 01,2002. Data were compared to baseline values of
the study participants.
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The intervention

Patients in both groups received two general brochures from the Heart and Stroke Foundation as well

as the usual care from their general practitioner. They were also sent the results of the measurements at

baseline, 4 months, and 8 months. In addition to that, patients in the intervention group were given a

registration code for the password protected web-based nutrition counselling ptogtam that was

specifically designed for the study (Heartweb) enclosed with their tesult sheet from the baseline

measurements. They were also sent a reminder of the website and their registration code along with

their result sheet for the measurements four months after baseline.

Heartweb was developed by a team consist-ing of dieticians, general practitioners, nutridonists

and web designers. As was previously done in (web-based) intervention studies (1rli Mhurchu et a/.,

1997; Hilton et al., 1.999; Finckenor & Byrd-Brenner, 2000; Van der Yeen et a/., 2002), Heartweb

included a ptocedure to target counselling messages to patients' readiness to lower their fat

consumption. Dietary fat reduction was chosen because of its key role in cardiovascular risk reduction.
riTe defined readiness to lower fat consumption on an operational level using the Stages of Change

Model (Prochaska & DiClemente, 1992).

Once every morith, Heartweb presented patients with a short assessment tool to determifle their

stage of change. Patients were then automatically presented with an information package for that

particular stage of change. The targeted information packages were designed to create or enforce a

positive attitude tov/ards reducing fat consumption, to make people aware of the risks associated with

elevated fat intakes, and to provide patients with practical advice on how to reduce fat consumption.

Canada's Food Guide to Healthy Eating (N4inister of Supply and Services Catada 1992; Cat. No. H39-

252/19928) and existing web-based and non-web-based materials were used during the development

of the web-based targeted intervention packages that were used in Heartweb (Glasgow et al., 1989;

Turnin et al., 1.992; Kaplan & Keil, 1993; Bental et a/., 1999; Campbell et al., 1999; Dijkstra & De Vries,

1.999; Graber et al., 1999; Lewis, 1999; Steptoe et a1.,7999;Block et a1.,2000; De Bourdeaudhuij & Brug,

2000; Riva et al., 2000; Demiris et al., 2001; McKay et al., 2001,; Ploughmann et a/., 2007; Steptoe et al.,

2001; Fergusor,2002; Van der Yeen et a1.,2002).

Independent ofpeoples'stage ofchange, we included a self-assessment tool for dietary fatirtake

provided by the Nutrition Promotion Progtam of the Kingston, Frontenac and Lennox & Addington

Health Unit to increase patients' awareness of their dieary behaviour (Oenema et a/., 2001). To increase

peoples' confidence in their abiliry to adopt a low-fat diet, we added four heart-healthy recipes provided

by the Dieticians of Canada to the web site. For more healthy recipes, patients were referred to web

sites of the Canadian Heart and Stroke Foundation, and the Dieticians of Canada. Heartweb also

consisted of a bulletin board enabling patients to post messages for social support. To encourage the

use of the bulletin board, the information packages for each of the stages of change concluded by

referring participants to the bulletin board. Using a patient entry, we posted messages ofl the discussion

board to get the online conversation started and to keep it going when it slowed down. The research

team only participated in the online discussion when specifically asked for by the participants.
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Figure 7.1 Selection and flow of participants.
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Data on date, time, and duration of site use, as well as the answers to the online Stages of Change

questionnaire and the self-assessment tool for dietary fat intake were stored on the website, and were

accessible to the research team only.

outcome measures

Participants were asked to fill in a questionnaire consisting of a general section including items on

demographic data, smoking status, physical activity, and medications. Stage of readiness to change for

reduction of fat intake was assessed with an algorithm ffan der Yeer. et a1.,2002). The social suPport

secrion consisted of a version of the 16-item social support scale used by Winzelberg et a/. (2000)

measuring perceived social support that was adapted to be applicable for a heart healthy diet. The

questionnaire included specific items on the exchange of online support. The availability and use of a

social support network was measured using the 7-item National Population Health Survey social

supporr scale (Raina et a1.,1,999). The introduction to this scale specifically requested patients to rePort

personal, phone, mail, and email contact.

We measured body weight (to the nearest kg), and body height, waist circumference and hip

circumference (to the nearest cm). All measurements u,ere conducted without shoes or hear,ry clothing.

Body mass index @MI, kg/m'z) and waist-to-hip circumference ratio were calculated. Blood pressure

was measured in the sitting position four times on each occasion using an auto inflate blood pressure

monitor (JA-767 by A&D engineering). Readings were conducted on the same arm for baseline and

follow-up measures. The mean of the last three readings was used for analyses.

We measured fasting serum total cholesterol, high-density lipoprotein cholesterol (HDL), and

ttiglyceride levels in two blood samples taken with a one-week interval. The mean of the rwo samples

was used for analyses. All analyses were conducted at the laboratory of the Kingston General Hospital

(Kingston, Canada) using the Roche Modular System manufactured and supplied by Roche Diagnostics

a division of Hoffmann-La Roche. Low-density lipoprotein cholesterol (LDL) was calculated using the

formula of Friedewald et al. (1972). When triglyceride levels exceeded 4.52 mmol/L, no LDL levels

were calculated. All measurements were conducted at baseline and after four and eight months.

Analyses

Baseline differences berween groups \r/ere tested using two-sample t-tests, afld 12 or Fisher's exact tests.

Descriptive statistics were used to present data on frequency and duration of site use. !0e conducted

Iongirudinal data analysis (PROC MIXED, Verbeke & Molenberghs, 2000) using a compound

symmetry covariance structure to assess differences between the intervention group and the control

group in changes in outcome variables during the 8-month study period. All changes were adiusted for

age and sex. Because of clustering of patients within general practices, the intra cluster correlation

coefficients (ICC) of the baseline values of anthropometry, blood pressure, and cholesterol levels were

calculated. AII ICCs rvere below 0.001, indicating that the average correlation between outcome

variables measured in patients in the same general practices was not different from the 
^ver^ge
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correlation between outcome variables measured in patients in different general practices (Hox, 2002).

The longitudinal analyses were therefore conducted without a random statement for general practice. In

addition to the analyses in which all randomised patients were included (intention to treat), we also

conducted longitudinal analyses within the intervention group looking at the differences in effects

between the users and the non-users of the intervention tool. Because the ICCs were sufficiendy low

(<0.0002), these analyses too were conducted without a random statement for general practice. AII

analyses were conducted using the SAS system (SAS Institute Inc., Cary, NC, USA) and p-values less

than 0.05 were considered significant.

RESULTS

Participant characteristics

Figure 7.1 shows the selection and flow of participants. Fifty-five percent of the participants were male

and the participants' me n a;ge was 63 years. Medication use was much less prevalent for rype II
diabetes mellitus (15ok of participants) and dyslipidemia (33o/o) than for hypenension (670/o). The

majority of the participants were in the maintenance stage of change (Table 7.1). In comparison to the

non-responders (Figure 7.1), there was a higher percentage of men among the participants.

Participants also had statistically and clinically significant higher HDL cholesterol and lower systolic

blood pressure levels (data not shown).

At four months, data were available on 66 participants in the intervention group and 68 patients

in the control group (Figure 7.1). Reasons for drop-out included: illness of participant, death or illness

of a family member, refusal to further participate, or movement outside the Kingston area. In the

intervention group, three participants provided no data at 4 months because they were on vacation

(n=2) or for personal reasons (n=1). In the control group, three participants could not be contacted for

the measurements after 4 months. In the intervention group, 90oh and 84oh of the parricipants

completed the assessments after 4 months and 8 months, respectively. In the control group data were

obtained for 93o/o of the participants at both time points. Of the patients who completed the

measurements after 8 months,92oh of the patients in the intervention group and 80oh in the control

group returned the evaluation questionnaire.

Heartweb use and users

By and large, Internet use among the participants was highest at home (98% of the patients) and at

work (27o/o of the participants). Internet use at friends or family, in the library, and at other locations

was much lower (9%o, 5oh, and 2oh of the participants, respectively). At randomisation, none of the

patients reported to use the Internet to contact other people with hypertension, rype II diabetes

mellitus andf or dyslipidemia. The evaluat-ion questionnaires showed thatg3o/o of the participants in the

intervention group could recall receiving the result sheet for the baseline measures, but only 7170 could

recall receiving the registration code for Heartweb, which was sent along with the result sheet. For the

measurements after four months, these numbers were 8804 and 52o/o.
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Table 7.1 Baseline characteristics of 146 Cmadtan patients at elevated cardiovascular risk in general practice.

Values ate percentages unless otherwise specified.

Intervention group
n=73

Control group
n'- 73

P-value

Demogtaphics
Age (yeats, mean SD)
Sex (male)
Education level

Low (S high school level)

Intermediate
High (> BSc level)

Lifestyle
Smoking

Never smoket
Ex smoker
Current smoker

Alcohol (> 3 glasses per week)

Exercise (> 3 times per week)

Medication use for
Hlpertension
Dyslipidemia
Tlpe II diabetes mellitus

Stage of change
Precontemplation
Contemplation
Preparation
Acrion
Maintenance

62 (11)
52

21,

42
37

35
51

14

56
63

67
35

13

15

-)

1,

13

68

64 (10)

59

18

30
52

39
52

9

54
61

67
31.

18

0.13
0.51

0.14

0.60

0.87
0.81

1.00
0.72
0.47

0.21,16

5

7

4
68

Seventeen of the 73 participants (23%o) visited Heartweb at least once before the measurements after

four months. Berween four and eight months, seven additional people visited the site. The 24 Heartweb

users visited the site 95 times (range 1 - 36 times per user, median=l). The median visit time was 9

minutes and 31 seconds and median cumulative visit time was 16 minutes and 56 seconds. Peaks in site

use were observed immediately after the results sheets had been sent, and in the days immediately

before patients v/ere scheduled for their appointments after four and eight months. In total, 33% of the

patients in the intervention group used Heartweb. Posting of messages to the bulletin board during the

study was limited. The maioriry of the messages on the bulletin board contained requests for factual

information directed to the research team. Hardly any patient-patient interaction occurred.

The patients in the intervention group who used Heartweb were significandy younger than those

who did not (58 * 9 versus 64 + 1,1 years, p=0.03). At baseline, there were no differences between the

users and the non-users in sex (p=Q.12) or in the following anthroPometrical and biochemical

outcomes: BMI (pr=6.35), waist-hip ratio (p-0.24), systolic or diastolic blood pressure (p=0.71 ,

p=0.51), and total cholesterol (p=0.24), HDL cholesterol (p=6.46;, LDL cholesterol (P=0.33) and

triglyceride concentrations (p=0,62).

95



Chapter 7

Effectiveness of the intervention

At baseline, there were no differences between the intervention group and the control group in social

suPPott, anthroPometry, blood pressure, and cholesterol levels (fable 7.2). \We observed no

differences between the intervention group and the control group in change between baseline, and the

measurements after four and eight months, respectively. There were no significant differences in

change over all three time-points between the intervention group and the control group. Subgoup

analyses comparing the users of Heartweb, who were exposed to the actual intervention, to the other

patients in the intervention group, showed slighdy different results Cfable 7.3). Between baseline and

four months, reductions in BMI and systolic blood pressure were larger in the users than in the non-

users (BMI -0.26 versus 0.26kg/m'z, p=0.04; Systoiic blood pressure -6.3 versus 2.8 mmHg, p=0.01).

The reduction in total cholesterol berween baseline and eight months v/as larger in the non-users (0.19

versus 0.12, P=0.04). Ovet all three time-points combined, the only significant difference between users

and non-users was in systolic blood pressure. There was a larger reduction in the users (p=0.02).

DISCUSSION

This randomised controlled intervention study did not show any favourable results of a web-based

targeted nutrition counselling intervention with a social support component on social support,

anthropometry, blood pressure, and serum cholesterol levels. A possible explanation for this may lie in
the generally low effects of lifesryle counselling on clinical outcomes Qang et al., 1998), combined with
the fact that only 33ok of the participants in the intervention group used the website. Another

exPlanation may lay in the fact that at baseline the study participants were relatively healthy in

comparison to the non-responders. Furthermore, a large proportion of the study population took

medication to control their rJpe II diabetes mellitus, dyslipidemia, and hypertension. As current practice

guidelines recommend lifestyle counselling before the prescription of medication, it is reasonable to

assume that most participants akeady had a history of lifesryle counselling. This may have limited the

effects of our intervention. Subgoup analyses comparing the users of the online intervention tool to
the non-users, showed results that were more in favour of the intervention.

Related studies by Tate et a/. Q001) and Oenema et a/. (2001) showed larger improvements than

our study in body weight and self-rated fat intake. Those studies, however, were conducted in a much

younger population. Furthermore, high exposure to the intervention was guaranteed by recruiting

voiunteers through email invitations and by installing the intervention program on a local hard disk to

assure that people would be using the program rather than surfing to other web sites. The unique

contribution of our study is therefore that it is the first randomised controlled trial in which the true

effectiveness of a nutrition counselling and social support intervention via a new medium like Internet

is studied in older patients at elevated cardiovascular risk, using clinical outcome measures. An
important streflsh of the study v/as the low dropout; for 91oh of the participants, data on rwo or more

time points were available. This was likely the result of the fact that patients were recruited



Table 7 ,2 Baseline measures and changes after 4 and 8 months in anthropometry, blood pressure, and cholestetol levels in Canadian patients at elevated

catdiovascular risk in general practice. Dataare presented fot the intervention gtoup (n=73) and the control gtoup (n=73), separately.

baseline Change after 4 months' Change after 8 monthsb

Intervention (I)

mean SD

Control (C)

me2n SD
p-

value'
P-

valued

C

P-
mean value"

P-
valuer

Socid supports
Perceived support
Social network

Anthropometry
BMI (<g/mr)
\Waist/hip tatio

Blood pressure (mmHg)
Systolic blood ptessure
Diastolic blood pressure

Cholesterol (mmol/L)
Total cholesterol
HDL cholesterol
LDL cholesterol
Triglycerides

5.7

3.5

29.5
0.91

134
81

5.5
1.56
3.2
1,.9

1.3

0.5

5.2
0.08

14
9

0.9
0.44
0.9
1,.9

5.7

3.5

29.2
0.92

1,36

80

5.4
1.41
3.1,

1.9

1,.2

0.5

4.5
0.07

18

1,1

1,.2

0.39
1.0
0.8

0.87
0.35

0.73
0.25

0.42
0.61

0.56
0.21,

0.68
0.90

0.11

-0.06

0.08
-0.02

-0.4
-0.2

-0.08

0.04

-0.21,

-0.01

-2.1,

-1..4

-0.06
0.02
-0.10
-0.04

0.29
0.21

0.07
0.63

0.46
0.44

0.41

0.59
0.09
0.16

0.61

0.50

0.98
0.33

0.16
0.58

0.79
0.28
0.73
0.58

0.30
0.46

0.1,2

0.35

0.36
0.72

0.70
0.27
0.20
0.1.5

-0.16 -0.07
0.02 0.07

-0.02 -0.01

-0.004 -0.01

-0.08 -0.11
-0.01 0.01

-0.07 -0.10

-0.02 -0.09

-1.9 -5.2

-2.5 -3.3

0.03
0.04
0.06
-0.21

" Age and sex adjusted change between baseline and 4 months
b Age and sex adjusted change between baseline and 8 months
.T-test P value for difference between the intervention gtoup and the contol group at baseline
d Proc Mixed P value for difference between the intervention gtoup and the conffol grouP in change between baseline and 4 months

" Proc Mixed P value for difference between the intervention group and the control group in change between baseline and 8 months
r Proc Mixed P value for difference between the intervention group and the control gtoup in change between baseline, 4 months, and 8 months

cThe range fot perceived support is 1 to 7, the range for social netwotk is 1 to 5. A highet score indicates higher support levels



Table 7 .3 Baseline measures and changes after 4 and 8 months in anthtopometry, biood pressure, and cholesterol levels in Canadian patients at elevated
catdiovascularriskingeneralpractice.Dataarepresentedfortheusers (n=24)aod.ro.r-rr.rr(n=49)ofHeartwebintheintervention'group,separately.

baseline Chanqe aftet 4 months" Chanqe after B monthsb
Users @

mean SD

Non-users (l{f)

mean SD
P-

value.

NU

mean
p-

valued

NU

mean
p-

value.
p-

valuef
Social supports

Perceived support
Social network

Anthropometry
BMI ftg/mr)
Vaist/hip ratio

Blood pressure (mmHg)
Systolic blood ptessure
Diastolic blood ptessure

Cholesterol (mmol/L)
Total cholesterol
HDL cholesterol
LDL cholesterol
Triglycerides

5.7
3.6

30.4
0.89

1,34

82

5.3

1,.49

3.1,

1.8

7.4

0.5

6.3
0.06

16

10

0;l
0.32
0.8
1.0

5.7

3.5

29.1

0.91

1,33

80

5.6
1.59

3.2
2.0

1,.3

0.6

4./
0.09

14

8

0.9
0.48
0.9
))

0.80
0.46

0.35
0.24

0.77
0.51

0.24
0.40
0.33
0.62

0.03
-0.02

-0.26
-0.01

0.40
0.39

0.09
0.31,

0.i3
0.12

0.04
0.25
0.18
o.63

0.43
0.47

0.08
0.60

0.02
0.18

0.09
0.48
0.26
0.66

0.26
-0.02

2.8
0.9

0.2 0.61

-0.1 0.72

0.04
0.57

0.01

0.10

0.0s -0.2

-0.01 0.1

-0.29 0.13
0.004 -0.009

-5.3 -0.16
-4.7 -1.3

0.12 -0.19
0.02 -0.03
0.04 -0.13
-0.05 -0.1

-6.3
')(

0.05
0.06
0.04
-0.1

0.01 0.78
0.03 0.40
0.07 0.84
-0.3 0.37

, Age and sex adjusted change between baseline and 4 months
b Age and sex adjusted change between baseline and 8 months
.T-test P value for difference between the users and the non-users at baseline
d Ptoc Mixed P value for difference between the users and the non-users in change between baseline and 4 months
'Proc Mixed P value for difference between the users and the non-usets in change between baseline and 8 months
rProc Mixed P value for difference between the users and the non-usets in change between baseline, 4 months, and 8 months
sThe range for petceived suPPort is 1 to 7, the range for social network is 1 to 5. A higher score indicates higher support levels
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through their respective general practitioners, and shou/s the feasibi,lity ofthe intervention protocol.

We had anticipated social support to be a key factor in the intervention. Yet, despite the fact that

previous studies have shown both positive and negative effects of Internet interventions on social

support we found no difference in change in social support during our study period (Galterne et a/.,

1993; Kraut et a1.,1998; Johnson et a/.,2001;Barera et a1.,2002). It has been suggested that peer

support may not at all be appropriate for older people because strengthening their natural support

networks may be more helpful than adding peers to their network (Heller et a1.,1991). It is also possible

that people were reluctant to ask for or provide others with social support for pardy self-inflicted

conditions such as being overweight. Mittelman et al., (1995) suggested that long-term stressors, such as

risk factors for cardiovascular disease, require long-term interventions. Our 8-month study may have

been too short to achieve changes in social support. The absence of effects may also have been due to

the lack of general practitioner involvement, or the use of a random group of peers rather than peers

matched on personal characteristics such: as age, sex, level of education, religious beliefs, and the type

of stressor (Stein, 1991).

In our study, site use was limited to 33o/o of the patients in the intervention grortp. Tate el a/.,

(2001) reported higher numbers of visits to their web-based counselling tool and showed that weight

change was correlated to the number of visits. Given the iow percentages of people who are motivated

to change their behaviour @e Grafi et a1.,1997), however, a reach of 33oh is promising and higher than

the predicted 22oh for targeted web products. Although the estimated reach of print brochures is twice

as high, the estimated impact is much lower (0-4% instead ol 1,0-20o/o) (Cowdery et a|.,2002). Adapting

content, procedures, or design more to users' wishes can possibly increase the reach of web-based

interventions. Improved access to computers and Internet, improved computer skills, a stronger

indication of the potential benefits, and improved privacy protection of online information have also

been suggested as enabling factors in computer-based health promotion (Harvey-Berino et al., 2002;

Verheijden et al., submttted for publication)

To our knowledge, Heartweb is the first Internet-based nutrit-ion counselling program in general

practice. Because risk factors for cardiovascular disease occur frequendy in older people @rlinger et al.,

2000), the eldedy are alarge target group for lifesryle interventions. However, as far fewer older people

use the Internet than young people, it is understandable that older people in particular are somewhat

hesitant to these innovative approaches. Along with the narrowing digital divide, this attitude will likely

change over time, thus increasing the potential of Internet-based interventions (Brodie et al., 2000

I(raut & Kiesler, 2003). Cautious interpretation of our study results is also necessary, because use of
Heartweb in a real life siruation is different from study participation. Patients who were in principal

interested in computer-based approaches may have been discouraged by the burden of the study

questionnaires and appointments that are not necessary if Internet-based interventions are applied in

real life. The median cumulative site visit time of over 16 minutes therefore stresses the potential of

Internet-based tools in addition to the short practitioner-patient contact during regular health checks.
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Approaches to keep patients engaged and involved in interventions over a longer period of time are

therefore necessary.

The lack of controlled trails on the feasibility and effectiveness of the thousands of health

education web sites indicates the need for research in this area (Krishna et al., 1997). It is very well

possible that the users of computerized patient education are already the most compliant selection of
patients with practitioner-directed care. However, Internet-based tools can only be exploited to their

full extent, if they also get through to patients who are otherwise hard to reach and possibly

undertreated in regular primary care. People with a low socio-economic status, for example, are usually

at higher risk, but hard to reach in health promotion programs. They would benefit from the

individualized pace of instruction afld the flon-threatening learning that can occur with a computer-

based learning program (I-ewis, 1999; Pomedeau et a/.,1997). Future research should therefore help

identifu characteristics of the users of web-based interventions with respect to compliance and regulat

care. Similady, litde is known about the factors that determine whether people are likely to be attracted

to and benefit from a support Soup (Helgeson & Gotdieb, 2000).

Altering patients' lifestyle in a sustainable way has repeatedly been shown to be difficult to

achieve. As of yet, computer-based interventions have not been the magical breakthrough they were

hoped to be. However, computers can partly take over the burden of continuous care for patients with

chronic diseases (Bard, 2000). We therefore believe that real-life based Internet-based interventions in

the future have a true potential, particulady since the continuous contact that is necessary for long-term

behaviour change is difficult because of time constraints for both patient and clinician. To make full

use of the possibilities of both face-to-face and computer-based interaction we strongly advocate that

the \X/orld Wide Web should never fully replace consultations and clinical examinations by general

practitioners or other health professionals.



Discussion

Begin with the end in mind.

Stephen Covey



Chaptet 8

his thesis describes studies on nutrition counselling based on the Stages of Change Model for

Patients at elevated cardiovascular risk in general practice. This final chapter will integrate the

studies that have been described in the previous chapters and conclusions will be drawn on

these integrated results.

As discussed 'n Chapter 1 , general practitioners can play an important role in nutrition counselling.

They are perceived by large groups of people to be the number one source of nutrition information

(Hiddink et al., 1997a). Furthermore, general practitioners reach neady all se6;ments of the population.

This is particularly important given the relatively low interest of people in the lower socio-economic

classes in lifesryle counselling. Unfortunately, general practitioners perceive many barriers to nutrition

counselling practices, such as lack of nutrition education and training, lack of time, and lack of skills

(Hiddink et a/., 1997b). Therefore, as was also suggested by Drenthen (1997), tt is questionable if
general practitioners should indeed fully execute the prevention activiry by themselves. For dietary

counselling, collaboration with dieticians, who do have the flecessary detailed theoretical and practical

skilis, could help to remove some of the barriers that are perceived by general practitioners ffan
Binsbergen, 1997).\n this cooperation, general practitioners could very well use their authority position

(Drenthen, 1997) to make people aware of their problem behaviour and motivate them to change. They

could subsequendy refer motivated patients to a dietician for detailed personal dietary advice.

The Stages of Change Model that was discussed in Chapter /, distinguishes five different levels of
(awareness of) current behaviour and motivation to change. Using this model for lifestyle counselling

has been shown to increase overall program effectiveness (Stepto€ et a/., 1.999; Steptoe et a/.,2001).The

Stages of Change Model can also be used as a strucrural framework to divide the tasks between general

practitioners and dieticians when they cooperate to give nutrition counselling. People who are unaware

of their unhealthy diets and/or who are unmotivated to change (i.e. precontemplation stage), for

example, need to be motivated to change before referral to a dietician will be of any benefit. People

who are starting to make dietary changes (i.e. preparation and action stages), by contrast, need detailed

technical information about the specific foods, food goups, and dietary components that can lead to

health benefits.

The study by Van der Veen et al. Q002), integrated these ideas. Patients at elevated risk for

cardiovascular disease were counselled by their own general practitioner and subsequendy by a study

dietician. General practitioners gave their patients nutrition counselling based on the Stages of Change

Model. They selectively referred patients who were in the preparation or action stages to the study

dietician. Self-reported dietary behaviour change was successful immediatell'after the intervention. This

was also reflected in reduced body weight. Differences in self-reported dietary behaviour were

sustained 6 months later, but no improvemeflts in anthropometrics and serum blood lipids were

observed. The attenuation of the short-term success was the basis for the research described in this

thesis.

\X/here total abstinence is required in smoking cessation, no contemporary guidelines recommend

total abstinence of any food products or food groups. As a tesult, dietary behaviour change is a

102
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complex issue that involves patients' continuous focus and attention. This very fact complicates dietary

change interventions. Besides initiating behaviour change, attention needs to be focused on providing

patients with sufficient knowledge, expertise, self-confidence, and skills to maintain the desired

behaviour. In their overview of assessment and treatment of tobacco use and obesity, Mercer et al.

(2003) therefore specifically included health the professional's role in the prevention of relapse.

However, patients also need eflcouragement after the intensive corrtact with the general practitioner is

over. Social support unmistakably plays an important role when patients have to maintain their desired

behaviour without continuous positive feedback from general practitioners and other health workers

S)oyd et al., 1995). Another key factor in the successful maintenance of change is the extensive use of
modern media (Van der Veen et a1.,2002). This may facilitate contact between general practitioners and

patients in the maintenance stages and thereby increase chances of successful maintenance.

SUMMARY OF MAIN FINDTNGS

The research described in this thesis shows that the Stages of Change Model can indeed be a usefrrl tool

for the screening and treatment of patients at elevated cardiovascular risk in general practice. A key

factor in the implementation of this tool is the continuous assessment and recording of patients'

motivation to change. Social support is a second key factor, particulady to achieve long-term health

behaviour change. Internet interventions may have large potential in the future, but as of yet, the

public's use of computers and Internet for health information is limited.

Both our systematic reviest (Chapter ) and nev/ empkical data (Chapter ) showed the importance

of social support in successful lifestyle change. Chapter 4 showed that the 12-month stage-matched

nutrition counselling intervention program designed by Van der Veen et al. (2002) increased

progression through the stages of change and larger reductions in fat consumption in comparison to

usual care. Movement across stages of change, however, was flot an intermediate factor in the

intervention effects. Chapter J showed that current counselling efforts to reduce dietary fat intake and

increase physical activiry in primary c re 
^re 

often targeted at the wrong people at the wtong time.

Approaches to increase general practitioners' 
^cctrracy 

were suggested. Chapter 6 discussed general

practitioners' and patients' perspectives on the use of Internet in lifestyle counselling. In contrast to

general practitioners, patients appear not to question the quality and reliability of the available onl.ine

health informaion. CbapterT finaly presented the promising results of a randomised controlled trial in

primary care in which web-based social support and stage-matched nutrition counselling were

combined.

STUDY PARTTCIPANTS

Recruitment procedures of all the experimental studies described in this thesis were aimed at patients at

elevated cardiovascular risk. We selected this group because these patients constitute a large proportion

of the patients in Dutch generd practices. Unfortunately, refusal to participate in most qpes of health
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research is especially common in those who are less healthy and less educated (Van 't Hof et a/., 1991).

In our studies, elevated cardiovascular risk was most often operationalised by including only patients

with one or more of the following: hypertension, dyslipidemia, and (to a lesser extent) t,?e II diabetes

mellitus. Another reason for recruiting patients at elevated cardiovascular risk is that they would benefit

most from behaviour change. The National Service Framework in the UK even recommends that

patients with a greater than 30o/o risk of developing coronary heart disease in the following 10 years

should be treated with similar priority to patients with established disease (Department of Health,

2000). Data from the study describedin Chapter 7 show that non-responders were less healthy than the

study participants. This is a shame from a public health perspective, as those who are most in need of
Iifesryle counselling were not reached. However, by targeting relatively healthy study populations, the

results found in our study (as well as in many other studies) likely represent an underestimation rather

than an overestimation of the potential public health effects of lifestyle interventions. We therefore

believe that our conclusions will be very relevant, despite the possible selection bias.

In both intervention trials described in this thesis, attrition rates were lower than in most other

trials in lifestyle change research. Reasons for drop-out were mosdy unrelated to the nature of
intervention or to the health of the participants. Low attrition rates were most likely the result of the

fact that participants were recruited by their ov/n general practitioner. The low attridon rates do not

only increase the external validity of our study results; they also indicate the feasibility and acceptabiliry

of the intervention approaches.

TOTAL FAT INTAKE VERSUS SATURATED FAT INTAKE
The focus in the studies described in this thesis has predominandy been on reducing total fat intake.

The choice to target total fat intake was made as initial evidence suggested that high totalfat intakes

increased the risk for cardiovascular diseases. Later research showed that this relation was largely the

result of confounding by smoking and other dietary factors such as low fibre intakes (Ascherio, 2002).

The replacement of saturated or trans-unsaturated fats by monounsaturated or n-6 pollunsarurated fats

rather thafl a reduction of total fat intake was therefore suggested (Sacks & Katm, 2002). For

overweight individuals, however, reduction of energy through a reduction of fat intake can lead to

enormous health improvements flWalker & O'Dea, 2001). Given the fact that the vast majority of the

participants in our trials were overweight or obese, we feel that targeting total fat intake was an

appropriate approach to lower cardiovascular risk in this population. Furthermore, patients with

increased saturated fat intake levels received counselling on saturated fat intake in addition to the

overall focus on total fat intake.

It has also been suggested that increasing or reducing the consumption of specific foods, food

groups, and dietary components can lead to cardiovascular health benefits (Sacks & Katan,2002).

Incorporating this in nutrition counselling messages makes sense as people's everyday life evolves

atound food products and not macronutrients. During counselling, dieticians therefore often use

variation lists differentiating healthy from less healthy food choices, and patients receive detailed
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practical suggestions (these practical plans are also referred to as implementation intentions, see

Gollwitzer & Brandstltter, 1997). It is questionable, however, if patients in the eadier stages of the

behaviour change pfocess contemplate on change with a similar level of detail. Most likely, intentions

ro change health behaviour are initially somewhat broad and abstract (..g., 'I really should start to

improve my dietary habits) and become concrete as soon as people start acting upon their intentions

(e.g. next time I go shopping, I will buy no-fat dairy instead of full-fat dairy). A general algorithm on

overall fat intake will therefore distinguish between patients in the eadier stages of change (ideally made

atyare and mot-ivated by general practitioners) and patients who would benefit from counselling by a

dietician. Assessing patients' readiness to change for each of the different food products and product

categories would result in impractically long stages of change questionnaires, and is therefore not

feasible in general practice.

METHODOLOGICAL ISSUES IN USING THE STAGES OF CHANGE MODEL FOR

DIETARY CHANGE

This paragtaph discusses some of the methodological choices that were made in the studies described

in this thesis. As discussed tn Chapter l, dietary change is in many ways different from smoking

cessation, for which the Stages of Change Model was originally developed.

The most important problem is caused by a lack of awareness of dtetary intake levels and dietary

guidelines and recommendations @rug et a/.,7994; Glarz et al.,'199\. As a result, people who classified

themselves in the action and maintenance stages may feel to meet the appropriate behavioural criteria.

Reclassifying these so-cailed pseudo-maintainers to the pre-action stages has frequendy been suggested.

Yet, Orrnpru (1996) showed that cognitive profiles and use of the processes of change among pseudo-

maintainers were more similar to those among people who correcdy believed their behaviour was

consistent with the guidelines (true maintainers) than to those among people who correcdy believed

their behaviour was inconsistent with the guidelines (true precontemplators). This added to the body of

evidence argulng against reclassification. Finally, reclassification counters an important benefit of the

Stages of Change Model: the possibiliry to tailor interventions to individuals' readiness to change.

The ongoing discussion over reclassification has sometimes been interpreted as an indication to

discontinue rhe use the Stages of Change Model in dietary change interventions. As discussed n Chapter

/, we feel this interpretation is inappropriate. Successful intervention Programs in the studies by

Steptoe et at. (1999, 2001) and Van der Yeen et al. Q002) involved stage-matched behavioural

counselling in general practice. Stage of change classification in those studies was conducted based on

people's self-report of whether or not they were eating a low-fat diet. To best meet individuals'

cognitive needs, people's self-perception of their behaviour, rather than their actud behaviour was used

as a basis for the counselling. Theoretically, people in the action and maintenance stages meet the

appropriate behavioural criteria. Intervention approaches in these stages should thus be aimed at

encouraging people to continue the desired behaviour. Naturally we do agree with the critics that it

would be unfit to encourage pseudo-maintainers to continue their unhealthy behaviours. Instead, the
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studies by Steptoe et al. (1999,2001) and Van der Yeerr et al. (2002) therefore included procedures to

make patients' aware of their unhealthy behaviour. As a result of this increased awareness, patients

would no longer classi!, themselves in the action and maintenance stages.

NUTRITON COUNSELLING IN PRIMARY CARE

The research described in this thesis leads to several suggestions that may improve nutrition counselling

in general practice. As Mant (1997) fittingly stated: 'drugs are not a desirable solution for the unhealthy

diets of healthy people'. It is therefore important that general practitioners indeed acknowledge and

support their potential role in cardiovascular risk reduction (Mann & Putnam, 7989; M:,rzind et al.,

2002).ln practice, unfortunately, the level ofpreventive services usually lags behind the guidelines and

recommendations (Cohen et a/.,1,994' Yarnall et a1.,2003). This may be due in part by the fact thar some

people have adopted the fatalistic viewpoint that nutrition counselling in general practice does not help

Qrice et al., 2000). Several studies, however, have shown the opposite (I-indholm et a/., 1995; Mant,
1997; Pritchatd et al., 1999; Steptoe et al., 1999; Steptoe et a1.,2007; Van der Yeer, et a1.,2002).The
search for affordable and effective large-scale nutrition counselling approaches in general practice, for
example by tailoring counselling strategies to patients' level of readiness ro change, is therefore evident.
\X/hile scientists may continue to argue over the exact use of the Stages of Change Model for nutritiofl
counselling, it undeniably makes sense to try to spend the limited time and staff resources on patients

who are interested in change to begin with. Furthermore, it is widely accepted that people tend to pick

up only those parts of a message that fit their personal expectatiofls, interests, and desires. The Stages

of Change Model provides an ideal framework to deal with this.

The applicability of the Stages of Change Model in general practice depends to a large extent on

the ease and accuracy of the assessment of patients'readiness to change. As was shown in Cbapter 5,

general practitioners' assessment of patients' readiness to reduce their dietary fat intake was poor. A
striking difference was observed with the moderate assessment of patients' readiness to quit smoking.

This difference may be explained by the fact that only smoking status is generally recorded in patient

charts @ringle et al., 1995). As registration is positively correlated with the frequency of preventive

activities, structural registration of dietary habits in patients' records may increase the quality of
nutdtion counselling in the prevention of cardiovascular disease (I-6pez-de-Munain et al., 2001).

Furthermore, simply asking patients where they stand with respect to lifesryle change may also lead to

large improvements. To make this common practice, this procedure could be included in the

recommended treatmenr and control regimes of the Dutch NHG standards.

A final strategy for improvement that needs to be emphasized is the collaboration with dieticians.

The study by Van der Veen et a/. Q002) showed the feasibility and effectiveness of structural

collaboration between general practitioners and dieticians in dietary counselling. Unforrunately,

Australian research recendy confirmed earlier findings that general practitioners give lower priority to

referring motivated patients to dieticians, than dieticians consider appropriate. General practitioners

report lack of patient desire and long waiting lists as important barriers for referral flrJicholas al al,
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2003). Furthermore, general practitioners and dieticians disagtee on the level of autonomy dieticians

should have in the decision making process around patients'nutrition care (Gaare et al., 1990). As was

also suggested by Truswell et a/. (2003), general practitioners'sharing patients'nutrition managemeflt

with dieticians can be facilitated when dieticians are allied to primary care settings, thus ensuring regular

communication with the general ptactitioners. Improvements in reimbursement for both general

practitioners'and dieticians'nutrition management efforts would also make a posirive difference.

In many ways, changing the preventive services behaviour of general practitioners is simi,lar to

changing patients' dietary behaviour. Not surprisingly, the Stages of Change Model has also been

suggested as a basis for general practitioners' behaviour change (Cohen et al., 1994). The research

described in this thesis hopefully contributes to the initiation, extension, and prolongation of structural

nutrition counselling initiatives in general practice. However, as was also mentioned by Drenthen

(1997), it is important to note that the extended implementation of prevention practices in general

practice needs to be introduced in gradual steps.

COMPUTERS AND INTERNET IN PRIMARY CARE

Technological advancements have made computers and Internet access available to large groups of

people woddwide. As a result, more and more general practices replace their paper-and-pencil patient

records for electronic medical records. !(/hile true concerns about privacy of the electronic records

remain (Barrows & Clayton, 1996; Pendrak & Ericson, 1998; Mackay,2004), success stories are

increasingly gerting the overhand (Safran, 1,994; Safran et al., 1999). Furthermore, evidence shows that

computerized reminder prompts can improve physician performance and patient outcomes

@odenheimer & Grumbach,2003). Van Binsbergen & Drenthen (1999, 2003) discussed the potential

of a computerized consult-supporting system on nutrition They also presented the first positive

experiences with patient information letters and indicated the advantages of having immediate

electronic access to nutrition information that is relevant for the diagnosis of individual patients.

As another result of the widespread computer and Internet access, much of the health-related

information that used to be available only to health workers has now become easily accessible for the

general public. Although the number of people presenting to their general practitioners with

information from Internet is still limited (L{alone et al., 2004), Internet has the potenrial to play a

leading role in empowering patients to take care of their own health. This potential is reduced to a large

exteflt by the fact that general practitioners fear for their own status. Indeed, the increasing use of

Internet will have its influence on the patient-general practitioner relationship. The challenge is for

practitioners to work with this newly found relationship to make it a win-win situation. Accepting that

patients are becoming more knowledgeable and that they want to be involved in the decision-making

process is an important step in this process (Ford, 2000).

Abidi & Goh (2000) suggested that 'healthcare information should be personalized according to

each individual's healthcare needs and it should be pro-actively delivered, i.e., pushed towards the

individual'. We agree that a pro-active approach in lifestyle counselling may help to reach people that
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are unaware of their problem behaviour, or unmotivated to change. The teasibiliry of such a pro-active

approach through the Internet is yet uncertain as people would have to make the effort to register, to

log on to health web sites, or to read their personalized text messages for example via email, PDA's,

and cell phones. While current Internet users predominandy have a high education level and a high

socio-economic status, Internet may also be extremely powerfirl in reaching people with lower

education and socio-economic status levels. They would particular\ benefit from the individualized

pace of interactive instruction and learning that can be guaranteed through Internet-applications. The

potential engagement of people with a lower socio-economic status is especially relevant as they are less

healthy than their higher socio-economic class counterparts, but usually hard to reach with lifesryle

Programs (I-ewis, 1999). Prospects are that Internet will cease to be available only for the relatively rich,

and that consequendy, it will increasingly become part of our everyday life.

As patients appear not to question the qualiry and reliabiliry of online health information, primary

care providers should start helping their patients to identify afld use the most reliable information

sources (see also Malone et a1.,2004). They could also collaborate vrith regional dieticians to develop

new nutrition counselling websites that will likely prove to be a valuable addition to the generic

information on catdiovascular health that is readily available online, for example through the websites

of the Nethedands Heart Foundation and the Nethedands Nutrition Centre. An important beneflt of
these new general practice-based websites is that they can contain specific information that is relevant

for high-risk patients. Furthermore, linking patients' electronic medical records to these new websites

can help to make the online counselling more personally relevant for the individual. At the same time,

this enables the general practitioner to keep an overview ofthe treatment ofthe patient.

Truswell x a/. Q003) also stressed the importance of computers and Internet in future nutrition

counselling in primary care. They concluded by expressing the need for research on (amongst others)

the development of computer-transmitted materials, on tailored nutrition counselling, and on general

practice-based counselling interventions with objective outcomes. Two of the studies described in this

thesis (CbEters 6 and I were designed to meet the needs for research that were expressed by Truswell at

aL (2003). These chapters present the potentials and pitfalls, as well as the effectiveness ofInternet in

lifesryle counselling in primary care. While the results in Cbapter Z do not yet fully support the use of
web-based interventions for lifestyle counselling in primary care, the promising results in the patients

who used the website are an important step forward in the proof of principle.

PUBLIC HEALTH AND INDTIDUAL APPROACHES IN CARDIOVASCULAR RISK
REDUCTION

Public health strategies usually aim at all. members of the population at large (sometimes with special

attention for vrrlnerable groups such as people in the lower socio-economic classes). The high-risk

strategy, which is tlpical for general practice, by contrast focuses on individuals with a history of (or

risk factors for) cardiovascular diseases. Despite this seeming difference, the aims in public health and

clinical medicine are the same: to prevent disease and suffering, and to promote health and wellbeing.
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Furthermore, while doctors may predominantly target high-risk individuals, they serve the vast majority

of the population and therefore contribute to a large extent to the populations' health status (see also

liflorsley, 1999). Historically, many important public health initiatives have been led by doctors (e.g., the

role ofJohn Snow in the understanding and control ofthe London cholera outbreaks between 1831

and 1854). Combining public health and individual approaches in cardiovascular risk reduction is

therefore evident. In the province of Limburg in The Netherlands, for example, key stakeholders have

combined forces to achieve behaviour change through a combination of high-risk and population

based approaches (Ihis profect is known as Hartslag Umburg). The preliminary promising results

recendy made front-page news in the Dutch national press, and thereby contributed to increasing the

public's attention for lifestyle change (Ronda, 2003). A Dutch health insurance company ffGZ)
recently also got media attention for their contribut-ion to the fight against obesity. VGZ decided to

start an experimental project involving gaoup counselling, exercise, and peer support for weight loss

among obese people with non-insulin dependent diabetes mellitus on medication. Participants will

receive a full refund of the course fee if they attend at least 90%o of the meetings and if they loose 7.5

percent or more of their initial body weight. The media attention for these initiatives contributes to the

public's knowledge and awareness of the need for action for the individuals involved.

Finally, it is interesting to review Maynard's (1997) arguments in relation to the possible

competing interests between individual and public health. General practitioners, like all other medical

professions, are taught to 'care for the individual patient and to enhance their welfare'. In this view, the

use of statins to lower individual patients' cholesterol levels is a likely choice of therapy (Amarenco a/

at., 2004; Heart Protection Study Collaborative Group, 2004; Jones, 2004). Ufelong use of statins,

however, is a burden on any country's finite health budget. Indeed, a survey among general

practitioners showed that concerns about cost \r/ere among the most important limiting factors for

statin trearment (Kedward & Dakin, 2003). To achieve maximum efficiency (maximum health gain per

unit of resource), Maynard (199| thus argued that treatment choice should not only depend on a

systematic review on the relative effectiveness of the competing interventions, but also on treatment

costs. In Maynard's reasoning, relatively cheap web-based nutrition counselling interventions can be

offered to larger groups of people and may therefore well be preferred over a drug treatment that

benefits only the individual.

IMPLICATIONS OF THE FINDINGS

As large groups of people still fail to meet the dietary recommendations set out by the Health Council,

conrinuous efforts to improve the lifestyle of the population are needed. The general practice aPPears

to be an excellent setting to initiate and encourage lifesryle change (see Figute 8.1). In this setting, the

Stages of Change Model can be used as a basis for lifesryle counselling. It can help differentiate



Collection of clinical data (e.g., body mass index, blood pressure, cholestetol levels).
Repeated check on individuals'motivation to change, when appropriate: referral to dietician.

Clinical data and motivation to change should be entered in elecuonic medical record.

Detailed technical information,
often on product level.

Genetal health information (e.g., link diet and
disease, online self-assessment tools)

Online conact with peers for social support,
potential to email dieticians with short

technical questions, links to elecuonic patient

Figure 8.1 Societal & social factors and the role ofgeneral practitioners, dieticians, and modetn media in individual's dietary change.
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between individuals with different levels of awateness and motivation. It can also provide the rationale

for counselling strategies for each of these different levels. However, as behaviour change is a spiral

process, patients often progress and regress through the Stages of Change. As a result, patients may

have changed their stage of change from one consultation vzith their general practitioner to the next.

Within the continuiry of care framework, the general practitioner should therefore @eated! focus on

patients' readiness to change. Referring motivated patients to a dietician should be an integral part of
the counselling strategy. Computers may also help to remove some of the barriets that limit nutrition

counselling by general practitioners, for example through computerised reminders for preventive

services, but also through web-based nutrition counselling and social support applications. An

important concerfl that needs to be addressed before large-scale internet-based counselling applications

will be implemented is the doubtful quality of online information. Cooperative efforts, for example of
the national college of general practitioners, dieticians' associations, and patient interest organisations

:i:.*"0 
to websites thrt are both anractive to the patients and a useful addition to the usual primary



Refetences

REFERENCES

Aarts H, Verplanken B & Van Knippenberg A 0997) Habit and information use in travel mode

choices. Aeta Pslchologica, 96, 1. -14.

Aarts H, Verplanken B & Van Knippenberg A (1998) Predicting behaviot from actions in the past:

repeated decision making or a matter of habit? Joumal of Applied Social Pycholog,28, 1355-1374.

Abidi SS & Goh A (2000) A personalised Healthcare Information Delivery System: pustring customised

healthcare information over the !flW\7. Stadiet in Health Tecbnolog and Infomatics,77,663-637.

Abusabha R & AchterbergC (1997) Review of self-efficacy and locus of control for nutrition- and

health-related beh*ior. J onrnal of tbe Aneican D ietetic Atsociation, 97, 1122-1132.

Alemi F, Mosavel M, Stephens RC, Ghadiri A, KrishnaswamyJ & Thakkar H (1996) Electronic self-

help and support groups. Medical Care,34, OS32-OS44.

Amarenco P, Lavall6e P & Touboul PJ (2004) Stroke prevention, blood cholesterol, and statins. T/e

l,.anat N e aro /og, 3, 27 1 -17 8.

Amick TL & Ockene JK (1994) The role of social support in the modification of risk factors for

cardiovascular disease. In Shumaket SA & Czajkowski SM (eds), Social srpport and cardioaascalar

diseau (pp 259-278). New York: Plenum Press.

Anderson ES, Winnett RA & Woicik JR (2000) Social-cognitive determinants of nutrition behavior

among supermarket food shoppers: a structural equation analysis. Health Ps1chokgy,19,479-486.

Antonucci TC & Johnson E,H (1994) Conceptualization and methods in social suppoft theory and

research as related to cardiovascular disease. In Shumaker SA & Czaikowski SM (eds), .t'aabl

support and cardiouascular disease (pp 21-39). New York: Plenum Press.

Aizetl & Fishbein M (1980) Understanding attitadei and predicting social behauior. Englewood Cliffs, New

Jersey: Prentice Hall.

Ajzen I & Madden T (1986) Prediction of goal-directed behavior: Attitudes, intention, and perceived

behavioural control. J o r rn a I of E xpe i n e n ta I S o ci a I P y c h o log, 22, 453 - 47 3.

AyzenI (1991) The theory of planned behavior. Organisational Behauiour and Haman Decision Processes,50,

179-2'.t1.

Ascherio A (2002) Epidemiologic studies on dietary fats and coronary heart disease. Ameican Joarnal of

Medicine,113, 9S-125.

Ashworth P (1997) Breakthrough or bandwagon? Are interventions tai-lored to Stage of Change more

effective than non-staged interventions? Health Edacation Jotrnal,56,166-174.
Bandura A (1986) Social foandations of thought and action. Englewood Cliffs, NJ: Prentice Hall.

Baranowski T, Cullen Klf & Baranowski j (1999) Psychosocial correlates of dietary intake: advancing

dietary interventton. Annaal Rtuiew of Nutition,19,17-40

Bard M (2000) How will the web affect the physician-patient relationship? Interview by Marilynn

Larkin. l-.annt, 356, 1.777 .



References

Baratt A, Reznik R, Irwig L, Cuff A, Simpson JM, Oldenburg B, Horvath J & Sullivan D, for the

steering committee of the staff healthy heart project (1994) Work-site cholesterol screening and

dietary intervention: the staff healthy heart project. Ameican Jourual of Public Heahb,84,179-782.

BareraJr M, Glasgow RE, McKay HG, Boles SM & Feil EG (2002) Do Internet-based support

interventions change perceptions of social support? An experimental trial of approaches for

supporting diabetes self-managem ent. Ameican loarnal of Comruani\ Pyehology, 30, 637 -654.

Barrows RC Jr & Clayton PD (1996) Dialogue. Privacy protection: paper or computer records?

Confidentialiry of healthcare records. Behavioral Healthcare Tomorrow,5,38,41,43-4.

Becker MH 0 974) The health belief model and sick role behavior. Health Education Monogr@bs, 2, 409-

419.

Becker MH, Maiman LA, Kirscht JP, Haefner DP & Drachman RH (1977) The health belief model

and predicition of dietary compliance: a field experiment. Jzrfttal of Healtb and 5'ocial Behauior, 18,

348-366.

Bental DS, Cawsey A &Jones R (1999) Patient information systems that tailor to the individual. Patient

Edacation and Comselling 36, 1.7 1 -180.

Beresford SA, Curry SJ, Kristal AR, Lazovich D, Feng Z &-Wagner EH (199D A Dietary lntervention

in Primary Care Practice: The Eating Patterns Srody. Ameiean Joumal of Ptblic Heahh, 87 , 610-616.

Betkman LF & Syme LS (1979) Social networks, host tesistarice, and mortality: A nine-year follow-up

study of Alameda County residents. Ameican Journal of Epidemiokgy, 109,186-204.

Black DR, Gleser LJ & Kooyers KJ 0 990) A meta-analytic evaluation of couples weightJoss programs.

Health Pychologt, 9,330-347 .

Block G, Miller M, Harnack L, Kayman S, Mandel S & Cristofar S (2000) An interactive CD-ROM for

nutrition screening and counselling. Aneiean Joamal of Public Health,90,781-785.

Bodenheimer T, Lo B & Casalino L (1999) Primary care physicians should be coordinators, not

gatekeepers. /a umal of the Aneican Medical Association,281, 2045-2049.

Bodenheimer T & Grumbach K (2003) Electronic technology. A spark to revitalize primary care?

Jotrual of the American Medical Atociation,290,259-264.

Bourgeois MS, Schulz R & Burgio L (1996) Interventions for caregivers of patients with Alzheimer's

disease: A review and analysis of content, process, and outcomes. International Jourval of Aging and

H a man D euelopmen t, 43, 35 -92.

Bovbjerg VE, McCann BS, Brief DJ, Follette WC, Retzlaff BM, Dowdy AA, \X/alden CE & Knopp RH

(1995) Spouse support and long-term adherence to lipidJowering diets. Ameican Joarnal qf

Epi de nu log, l4l, 451 -460.

Bowen DJ, Meischke H & Tomoyasu N (1994) Preliminary evaluation of the processes of changing to a

low-fat diet. Health Edacation Reuarch,9, 85-94.

Brodie M, Flournoy RE, Altman DE, Blendon RJ, Benson JM & Rosenbaum MD (2000) Health

information, the Internet, and the digital divide. HeahhAfiain,19,255-265.



Refetences

BrugJ, Van Assema P, Kok G, Lenderink T & Glanz K (1994) Self-rated dietary fat intake: association

with objective assessment of fat, psychosocial factots, and intention to change. Joarnal of Natition

Edacatio n, 26, 21 8-223.

BrugJ, Lechner L & De Vries H (1995) Psychosocial determinants of fruit and vegetable consumption.

Appefiq25, 285-296.

BrugJ (199| Differences in psychosocial factors and fat consumption between stages of change for fat

reduction. In BrugJ, The deuelopnent and impact of compater-tailored nutition edncation - Disertaion (pp

53 -62). Maastricht: Maastricht Universiry.

B*gJ, GlanzK& Kok G (1997) The relationship between self-efficacy, attitudes, intake compared to

others, consumption and stages of change related to fruit and vegetables. Ameican Joarnal of

Health Promotion, 12, 25-30.

Buller DB, Morrill C,Taren D, Aickin M, Sennott-Miller L, I(lein Buller M, Larkey L, Alatorre C &

Wentzel TM 0 999) Randomized trial testing the effect of peer education at increasing fruit and

vegetable intake. Joumal of the National CancerInstitute,9l, 1491-1500.

Burke V, Giangiulio N, Gillam HF, Beilin LJ, Houghton S & Milligan RAK (1999) Health promotion

in couples adapting to a shared lifestyle. Heahh Edurution Research,14,269-288.

Burke V, Mori TA, Giangiulio N, Gillam HF, Beilin LJ, Houghton S, Cutt HE, MansourJ & Wilson A

(2002) An innovative program for changing health behaviours. Asia Pacifc Jounal of Clinical

N ntition, 11, S586-S597.

Calfas KJ, SallisJF, Zabinski MF, Wilfley DE, RuppJ, ProchaskaJJ, Thompson S, Pratt M & Patrick K

(2002) Preliminary evaluation of a multicomponent program for nutrition and physical activity

change in primary care: PACE* for adults. Preaentiue Medicine,34, 153-761.

Campbell MK, DeVellis BM, Strecher VJ, Ammerman AS, DeVellis RF & Sandler RS (1994)

Improving dietary behavior: The effectiveness of tailored messages in primary care settings.

Ameican Journal of Pilli Health,84,783-787.

Campbell MK, BernhardtJM, lfaldmiller M,Jackson B, Potenziani D, Weathers B & Demissie S

(1999) Varying rhe message source in computer-tailored nutrition education. Paient Education and

Coanselling 36, 757 -169.

Centre for Public Health Forecasting Q003) Heahh on murse? The 2002 Diltcb pilblic heahh stattrs andforecatt

repor*.Bithoven: National Institute for Public Health and the Environment.

Cicchetti DV (1976) Assessing inter-rater reliabi-lity for ru:JLng scales: Resolving some basic issues. BnTil

J o a ru a I of P s1 e bi atr1, 129, 452- 45 6.

Clifford P, Tan S & Gorsuch RL (1991) Efftcacy of a self-directed behavioral health change program:

Werght, body composition, cardiovascular fitness, blood pressure, health risk, and psychosocial

mediating vari a,bles. J o u n a I of B e h aui o ra I M e d i ci n e, 14, 303 -323.

Cohen J (1960) A coefficient of agreement for nomind scales. Edacational and Pgchological Measaru, 20,

37-46.

115



Refercnces

Cohen S, Gotdieb BH & Underwood LG (2000) Social relationships and health. In Cohen S,

Underwood LG & Gottlieb BH (eds), ,locial npport meararement and inten'ention. A gridefor bealth and

social scientists (pp 3-25). Oxford: Oxford University Press.

Cohen SJ, Halvorson HW & Gosselink CA (1994) Changing physician behaviour to improve disease

prevention. Prercnliue Medicine, 23, 284-291.

Cohen S, KaplanJR & Manuck SB (1994) Social support and Coronary Heart Disease: Underlying

Psychological and Biological Mechanisms. In Shumaker SA & Czaikowski SM (eds), Social suppon

and cardiouascalar disearc (pp 1,95-221). New York: Plenum Press.

Cohen S & Wills TA (1985) Stress, social support, and the buffering hypothesis. Pychological Bulletin,98,

310-357.

Connell CM & D'Augelli AR (1990) The contribution of personaliry characteristics to the relationship

between social support and perceived physical heakh. Healtb Pgtcholog,9,192-207.

Cowdery J, Konkel J & Wildenhaus K Q002) The emerging use of tailoring in health promotior,. The

At of Heahb Prorzotion, 6, 7-7 .

Cupples ME, & McKnight A (1994) Randomised controlled trial of health promotion in general practice

for patients at high cardiovascular isk. Britith Medical Joumal, 309,993-996.

Curry SJ, Kristal AR & Bowen DJ 0992) An application to the stage model of behavior change to

dietary fat reducdon. Healtb Education fusearch,7,97-105.

Cutrona CE & Russell D\fl (1990) Tlpe of social support and specific stress: toward a theory of
optimal matching. In Sarason BR, Sarason IG & Pierce GR (ed$, .|ocia/ sapport: An interaclional

uiew (pp 31.9-366). New York: John \ililey & Sons, Inc.

Dannecker EA, Hausenblas HA, Connaughton DP & Lovins TR (2003) Validation of a stages of
exercise change questionnaire. Rcvarch paaierfl for Exerci* and 5p0t,74,236-247.

De Bourdeaudhuii I & Brug J (2000) Tailoring dietary feedback to reduce fat intake: an intervention at

the family level. Health Education Research,15,449-62.

De Graaf C, Van der Gaag M, Kafatos A, Lennernas M & KearneyJM (1997) Stages of dietary change

among nationally-representative samples of adults in the European Union. Earopean Joarnal of

C linica / N atrition, 51, 547 -56.

De Vries H, Dijkstra M & Kuh.lman P (1988) Self-efficacy: the third factor besides attirude and

subjective noffn as a predictor of behavioural intentions. Health Edacation Rcnareh, 3,273-282

Demiris G, Finkelstein SM & Speedie SM (2001) Considerations for the design of a Web-based clinical

monitoring and educational system for elderly pa:Jcrcs. Joamal of lbe Ameican Medical lqfonnatic:

Association, 8, 468-47 2.

Department of Health Q000) National seruice framework for coronary heart disease. London: Department of
Health.

Diikstra A & De Vries H (1999) The development of computer-generated tailored intervenions. Patiert

Education and Coantelling, 36, 193-203.

116



Refetences

Dluilcz, Dilaura NM,Jenkins l,Darga L,Jen CK-L, Mood D, Bradley E & Hryniuk wM (2002)

Combining weightJoss counseling with the weight watchers Plan for obese breast cancer

survivors. Obuiry Researcb, 70, 657 -665.

Doherry SC, Steptoe A, Rink E, Kendrick T & Hilton S (1998) Readiness to change health behaviours

among patients at high risk of cardiovascular disease. Journal of Cardiouaralar Pvsk, 5, 147 -1'53.

Drenthen T (1,997) Challenges to prevention in Dutch general practice. Aruerican Joamal of Clinieal

N ntition, 65, 1 9435-1 9455.

ElderJP, Ayala GX & Harris S 0999) Theories and ifltervention approaches to health-behavior change

in primary care. Ameriran Joamal of Preuentiue Medicine,ll , 27 5-284.

Erlinger TP, Pollack H & Appel U (2000) Nutrition-related cardiovascular risk factors in older people:

results from the Third National Health and Nutrition Examination Stwey. Jotrmal of tbe Aneican

Geiatie Sociefl, 48, 1'486-1'489.

Estabrooks PA & Carron AV (1999) Group cohesion in older adult exercisers: prediction and

intervention effects. Jotrrna/ of Behauioral Medicine, 22,575-588.

Ferguson T (2002) From patients to end users. Bitisb Medieal Journal,z34,555-556-

Feunekes GIJ, Van Staveren WA, De Vries JHM, BuremaJ & HauwastJGAJ (1993) Relative and

biomarker-based validiry of a food-frequency questionnaite estimating intake of fats and

cholesterol. Ameican J ournal of Clinical Ntttition, 58, 489-496.

Finckenor M & Byrd-Bredbenner C (2000) Nutrition intervention gaouP program based on pre-action

stage-oriented change processes of the Transtheoretical Model promotes long-term reduction in

dietary far intake. Joumal oJ'tbe Aneican Dietetic Association,l00,335-342.

Fleury J (1993) An exploration of the role of social nerworks in cardiovascular risk reducti on. Heaft dz

l.ung 22,134-144.

Ford P (2000) Is the Internet changing the relationship between consumers and practitioners? Joarnal of

Healtheare pa a liry, 22, 41' -43.

ForeytJP, Goodrick GK & Gotto AM (1981) Umitations of behavioral treatment of obesity: review

and analysis. /a arnal of Bebauioral Medicirte, 4, 159-17 4.

Friedewald \XlT, Lerry RI & Fredrickson DS (1972) F,sttmation of the concentration of low-densiry

lipoprotein cholesterol in plasma, without use of the preparative ultracentrifuge. Clinical Cbenistry,

18,499-502.

Fuchs R, Heath GW & Wheeler FC (1992) Perceived morbidity as a determinant of health behavior.

H ealth E du calon Reuarcb, 7, 327 -334.

Gaare J, O'sullivan Maillet, King & Gilbride JA (1990) Perceptions of clinical decision making by

dietitians and physicians. Joumal of the Ameiean Dietetic Associarton,90,54-58.

Gagtiardi A & Jadad AR (2002) Examination of instruments used to rate quality of health information

on the Internet: chronicle of a voyage with an unclear de stination. Bitisb Medieal Joamal,324,569-

573.

117



References

Gallienne RL, Moore SM & Brennan PF (1993) Alzheimer's caregivers. Psychosocial support via

computer rretcrv otks. I 0 a nt a I oJ C e ro n to I ogi c a I N u rs i ng 19, 1 5 -22.

Glanz K, Kristal AR, Sorensen G, Palombo R, HeimendingerJ & Probart C (1993) Development and

validation of measures of psychosocial factors influencing fat- and fiber-related dietary behavior.

Preuentiue Medicine,22, 373-387 .

Glanz K, Patterson RE, Kristal AR, Diclemente CC, HeimendingerJ, Linnan L & Mclerran DF
(1 994) Stages of change in adopting healthy diets: fat, fiber, and correlates of nutrient intake.

Health Edacation paarter!, 21, 499-519.

Glanz I{, Brug J & Van Assema P (1997) Are awareness of dietary fat intake and actual fat

consumption associated? A Dutch-American Comparison. EurEean Joamal of Clinical Niltitiln, 51,

542-547.

Glanz K, Patterson RE, Kristal AR, Feng Z,Linrrar. L, HeimendingerJ & HebertJR (1998) Impact of
work site health promotion on stages of dietary change: the $Torking Well Trial. Health Edacation

and Be baaior, 25, 448-463.

Glasgow RE, Toobert DJ, Mitchell DL, DonnellyJE & Calder D (1989) Nutrition education and social

learning interventions for rype II diabetes. Diabetu Care,12, 1,50-1,52.

Gollwitzer PM & Brandstdtter V (1997) Implementation Intentions and effective goal pursuit. /a urnal of

Personalig and Social Pychologt,73, 186-199.

Graber MA, Roller CM & IGeble B (1999) Re adability levels of patient education material on the

World Wide Web. Tbe Joamal of Fani! Practice,48, 58-61.

Greene GW, Rossi SR, Reed GR, Willey C & Prochaska JO (1994) Stages of change for reducing

dietaryfatto30o/o of energy orless.Joarnal of theAmeicanDieteticAssociation,g4,ll05-1110.

Greene GSf & Rossi SR (1998) Stages of change for reducing dietary fat intake over 18 morrths. Joarnal
of the American Dietetic Association, 98, 529-534.

HairJF (r), Anderson RE, Tatham RL & Black !7C (1998) Muhiuaiate data anallsis. Fifth ed. Upper

Saddle River, New Jersey: Prentice-Hall.

Hakala P, Karvetti RL & RonnemaaT (1993) Group vs. individual weight reduction programmes in the

treatment of severe obesity--a five year follow-up sttdy. International Joumal of Obesiy and Re la*d
Metabolic Disorders, 17 , 97 -102.

Hakala P (1994) Weight reduction programmes at a rehabihtatton centre and a health centre based on

group counselling and individual support: short- and long-term follow-up sudy. International

Joamal of Obetij and Related Metabolic Disorders, 18,483-489.

Hagen RL (1974) Group therapy versus bibliotherapy in weight reducti on. Behauior Therapl, 5, 222-234.

HartJ, Einav C, lWeingarten MA & Stein M (1990) The importance of family support in a behavior

modification weight loss program. Journal of tbe Aneican Dietetic Association,90,1270-1271.

Harvey-BerinoJ, Pintauro S, Buzzell P, DiGiulio M, Casey Gold B, Moldovan C & Ramirez F. (2OO2a)

Does using the Internet facilitate the maintenance of weight loss? International loumal of ObuiSt and

Rt lated Me ta bo lic D i sorderc, 26, 1,254-1 260.



References

Harvey-Berino J, Pintauro SJ & Gold EC (2002b) The feasibitity of using Internet suPport for the

mainteriance of weight loss. Behauior Modifcation, 26, 103-16.

Health Council of the Nethedands (2001) Dietary reference intakes: energt, proteins, fats and digestible

carbohldrates (in Dutcb). The Hague: Health Council of the Nethedands.

Heart Protection Study Collaborative Group (2004) Effects of cholesterolJowering with simvastatin on

stroke and other maior vascular events in 20356 people with cerebrovascular disease or other

high-risk conditions. L.aneet, 363, 7 57 -7 67 .

Helgeson VS & Gottlieb BH (2000) Support grouPs. In Cohen S, Underwood LG & Gotdieb BH

(eds), Sociat sapport measnremeilt and interuention: A gtidefor bealtb and social seiertlistr G,P 221-245).

Oxford: Oxford University Press.

Heller K, Thompson MG, Vlachos-Weber I, Steffen AM & Trueba PE (1991) Support interventions

for older adults: confidante relationships, perceived family support, and meaningful role activity.

A ru e i ca n J o a rn a I of C o n n n n i ry P y e h o I ogy, 19, 1 39 -1 46.

Helwig AL, Lovelle A, Guse CE & Gottlieb (1999) An office-based Internet patient education system:

A pilot study. The Jonval of Fani! Practice,48,123-127.

Heinrichs M, Baumgartner T, Kirschbaum C & Ehlert U (2003) Social suPPort and oxytocin interact to

suppress cortisol and subiective responses to psychosocial stress. Biological Pslchiatry, 54, 1389-

1 398.

Herrick AB, Stone \){ & Mettler MM (1997) Stages of change, decisional balance, and self-efficacy

across four health behaviors in a worksite environment. Arueican Joarnal of Health Proruotion, 12,

49-56.

Hiddink GJ, HauwastJGAJ, van Woerkum CM, Fieren CJ & van 't Hof MA (1995) Nutrition guidance

by primary-care physicians: perceived barriers and low involvement. Earopean Joumal of Clinieal

Natition, 49, 842-851.

Hiddink GJ, Hauwast JGAJ, Van Woerkum CMJ, Fieren CJ & Van 't Hof MA (1,997a) Consumers'

expectations about nutrition guidance: the importance of primary care physicians. American Joamal

of Clinical Natition, 65, 1'97 43-19795.

Hiddink GJ, HauwastJGAJ, Van Woerkum CMJ, Fieren CJ & Van 't Hof MA 0997b) Driving forces

and barriers to nutrition guidance practices of Dutch primary care physicians. Jottrnal of Natition

Edneation, 29 (1), 36-41.

Hilton S, Doherry S, Kendrick T, Kerry S, Rink E & Steptoe A (1999) Promotion of healthy behaviour

among adults at increased risk of coroiary heart disease in general practice: methodology and

baseline data from the Change of Heart study. Health Edacation Joarnal,58,3-16.

Ho SC, Chen YM, '0floo JLF, Feung SSF, Lam TH & Janus ED (2001) Association between simple

anthropometric indices and cardiovascular risk factors. Intemational Joarnal of Obui!, 25, 1689-

1697.

Holt TA & Ohno-Machado L (2003) A nationwide adaptive prediction tool for coronary heart disease

prevention. British Joarnal of General Practice, 53, 866-870.

119



Refetences

Horwath CC 0999) Applying the transtheoretical model to eating behaviour change: challenges and

opportunities. Nutrition Research Reuiews, 12, 281-317 .

HouseJS, Landis KR & Umberson D (1988) Social relationships and health. Science,24l,540-545.

Houts SS & \Wadand RH (1989) Rotter's social learning theory of personaliry and dietary behavior.

Joumal of Nutition Edacation,2l, 172-'179.

Hox J (2002) Malti/euel anafytis: Tuhniqar and applicationt. Quantitative Methodology Series. Mahwah,

New Jersey: Lawrence Erlbaum Associates.

Hu FB, Stampfer MJ, Manson JE, Rimm E, Colditz GA, Rosner BA, Hennekens CH & Willett riTC

(1997) Dietary fat intake and the risk of coronary heart disease in women. New England Jornal oJ

M edici ne, 337, 1 49 1 -1 499.

HupceyJE (1998) Clarifying the social support theory-researchltnkage. Joamal of Aduanad Narsing 27,

1231-1241.

HupceyJE & MorseJM (1997) Can a professional relationship be considered social support? Narsixg

Oatlook, 45,270-276.

Jeffery RW, Gerber WM, Rosenthal BS & Lindquist RA (1983) Monetary contracts in weight control:
effectiveness of group and individual contracts of varyrng size. Joamal of Connlting and Clinical

Prycholog, 51,242-248.

Johnson KB, Ravert RD & Everton A (2001) Hopkins teen central: Assessment of an internet-based

support system for children with cystic fibrosis. Pedtatics,107,E24.

Jones PH (2004) Low-deflsity lipoprotein cholesterol reduction and cardiovascular disease prevention:
the search for superior treatment. Ameican Jountal of Medicine,116, 17S-25S.

Joseph DH, Griffin M, Hall RF & Sullivan ED (2001) Peer coaching: an intervention for individuals

struggling with diabetes. The Diabetes Edacator, 27, 7 03-7 10.

IQhn RL (1994) Social suppoft: content, causes, and consequences. In Abeles RP, Gift HC & Ory MG
(eds.) Aging and qualig of lrfe (pp 163-184). New York: Springer Publishing Company.

I(aplan GA & I(eil JE (1993) Socioeconomic factors and cardiovascular disease: a review of the

literature. Circalation,88, 1 973-1 998.

Karvetti RL & Hakala P (1992) A seven-year follow-up of a weight teduction programme in Finnish

primary health care. EurEean Journal of Clinical Nutrition, 46,7 43-7 52.

KatzDL (2001) Behavior modification in primary care: the pressure system model . Preaentiue Medicine,

32,66-72.

Kedward J & Dakin L (2003) A qualitative study of barriers to the use of statins and the

implementation of coronary heart disease prevention in primary care. Bitifi Joamal of General

Practice,53, 684-689.

Keenan DP, Abusabha R, Sigman-Grant M, Achterberg C & Ruffing J 0999) Factors perceived to
influence dietary fat reduction behwiors. Jotrual of Nttition Edacation,3l,134-144.

Kelsey K, EalpJAL & Idrkley BG (1997) Is social support beneficial for dietary change? A review of
the literature. Famify and Commaniy Healtb,20,70-82.

120



Refetences

Kleinbaum DG, Kupper LL, Muller KE & Nizan A 0998) Selecting the best regression equation. In:

Kleinbaum DG, Kupper LL, Muller KE, Nizan A, eds. A?plied regrusion anallsis and milltiaaiable

methods, 3'd edition (ptp 386-aZ). Pacific Grove, CaLifornia: Duxbury Press at Brooks/Cole

Publishing Company.

Knox SS & Uvnds-Moberg K (1998) Social isolation and cardiovascular disease: an atherosclerotic

pathway? Prycbonearoendocrinologt, 23, 877 -890.

Koek HL, Van Leest I-ATM, Verschuren WMM & Bots ML (2003) Cardiouascalar diseav in the

Netherlands 200), nambers on hfeQh, iskJactors, morbidiry and noftalifl (in Datch). The Hague:

Nethedands Heart Foundation.

Koikkalainen M, Mykkinen H, Erklili A, Julkunen J, Saarinen T, Py6rild K, Uusitupa M &
Lappalainen R (1999) Difficulties in changing the diet in relation to dietary fat intake among

parients with coronary heart disease. Euopean Joarnal of Clinical Natrition, 53, 120-1'25.

Kollock P & Smith M (1996) Managing the virtual commons: Cooperation and conflict in computer

communities. In Herring SC (ed), Compater-nediated eommunicahon: Linguistie, social, and eross-caltural

perspuiuu (pp109-128). Amsterdam: John Beniamins.

Kraut R, Parterson M, Lundmark V, Kiesler S, Mukopadhyay T & Scherlis !Y (1998) Internet paradox.

A social technology that reduces social involvement and psychological well-being? Ameriean

Pyehologtst, 53, 1 01 7-1 031.

Kraut R & Kiesler S (2003) The social impact of Intetnet use. Pslchological Science Agenda, suruner, 8-

10.

Krishna S, Balas A, Spencer DC,GnifinJZ & Boren SA (1997) Clinical trial of interactive

computerized patient education: Implications for family practice. The Joarnal of Fani! Praetiee,45,

25-33.

Kristal AR, G\anz K, Curry SJ & Patterson RE 0 999) How can stages of change be best used in dietary

interventions? Jomtal of the Ameican Dietetic Asneiation,99, 679-684.

Kristal AR, Glanz K, Tilley BC & Li S (2000) Mediating factors in dietary change: understanding the

impact of a worksite nutrition intervention. Health Edacation and Bebauior,27,112-1'25.

Kushner RF (1995) Barriers to providing nutrition counseling by physicians: a survey of primary cate

practitioners. Preuentiue Medicine, 24, 546-552.

Laforge RG, Velicer !7F, Richmond RL & Owen N (1999) Stage distributions for five health behaviors

in the United States and Australia. Preaentiue Medicine' 28,61-74.

Lakey B & Cohen S (2000) Social support theory and measurement. In Cohen S, Underwood LG &

Gottlieb BH (ed$ Social upport rneasureruent and interaention: A gaide for health and social sciertists Qtp

29-52). Oxfotd: Oxford University Press.

Lakey B, Ross L, Buder C & Bendey K (1996) Making social support judgments: The role of perceived

similarity and conscienti ousness. Jonrnal of Social and Clinical Pycho/og, 15, 283-304.

Lamb R & SissonsJoshi M 0996) The stage model and processes of change in dietary fat reduction.

Joartal of Haman Nntition and Dietetics,9,43-53.

121



Refetences

Lamon-Fava S, Wilson PF!fl & Schaefer EJ 0996) Impact of body mass index on coronary heart

disease risk factors in men and women. The Framingham offspring study. Arteioschrosis,

Tbrombosis, and Vascular Biolog,16, 1 509-1 515.

Landis JR & Koch GG ('1977) The me asurement of obse rver agreement for categorical data. Biometrics,

33,159-174.

Langford CP, BowsherJ, MaloneyJP & Lillis PP (1997) Social support: a conceptual aralysts. Joumal of

Aduanced Nursing 25, 95-100.

Lappalainen R, Koikkalainen M, Julkunen J, Saarinen T & Mykkinen H (1998) Association of
sociodemographic factors with barriers repotted by patients receiving nutrition counselling as

partof cardiacrehabilitation. Joarnal of theAmeicanDieteicAssociation,9S, 1026-1029.

Lechner L, Brug J, De Vries H, Van Assema P & Muddde A (1998) Stages of change for fruit,
vegetable and fat intake : consequences of misconception. Heahb Education Rcsearcb,73, l-11 .

Lewis D (1999) Computer-based approaches to patient education: a review of the literature. Joarnal of the

Am ei ca n Me di ca I I nfo m a ti cs At : o ci ati on, 6, 27 2-282.

Liem R & Liem J 0978) Social class and mental illness reconsidered: the role of economic stress and

social support. Joumal oJHealth and Social Behauior,19,139-156.

Lindholm LH, Ekbom T, Dash C, Eriksson M, Tibblin G & Schersten B on behalf of the CELL study

group (1995) The impact of health care advice given in primary care on cardiovascular risk. Bitish

Medical Jonnal, 310, 1 1 05-1 109.

Lloyd HM, Paisley CM & Mela DJ (1993) Changing to a low fat diet: attitudes and beliefs of UK
consumers. Earopeat Joarnal of Clinieal Natition, 47 , 361-373.

Lloyd HM, Paisley CM & Mela DJ (1995) Barriers to the adoption of reduced-fat diets in a UK
population. /a umal of the Ameiean Dietetic Association,95, 316-322.

L6pez-de-MunainJ, TorcalJ,L6pez V & GarayJ (2001) Prevention in routine general practice: activiry

patterns and potential promoting factors. Preuentiue Medicine,32, 13-22.

Mackay B (2004) Electronic records: Albertans' health records go online despite concerns. Canatlian

Medical Association loumal, 170, 457.

Malone M, Harris R, Hooker \ Tucker T,Tanna N & Honnor S (2004) Health and the Internet -
changing boundaries in primary care. Fami! Practice,2l, 189-191.

Mann KV & Putflam \[aR'Jf (1989) Physicians'perceptions of their role in cardiovascular risk

reduction. Preuentiae Medicine, 18, 45-58.

Mant D (1997) Effectiveness of dietary intervention in general practice. Ameican Jounal of Clinical

N utitioil, 65, 1 933S-1 9385.

Mant D (2004) Prevention and health promotion: Principles of prevention. In Jones R, Britten N,
Culpepper L, Gass DA, Grol R, Mant D, Silagy C (ed$ Oxford Textbook of Prinary Medical Care.

Oxford: Oxford Universiry Press.

Maynard A (1997) Evidence-based medicine: an incomplete method for informing treatmenr choices.

Lzncet,349,126-128.



References

McBride CM & Rimer BK (1999) Using the telephone to improve health behavior and health service

delivery. Paient Edtcation and Counrcling, 37 ,3-1.8.

McKay HG, King D, Eakin EG, SeeleyJR & Glasgow RE (2001) The diabetes network Internet-based

physical activity intervention. Diabetes Care, 24, 1328-1334.

Mercer SL, Green LW, Rosenthal AC, Husten CG, Kettel Khan L & Dietz W (2003) Possible lessons

from the tobacco experience for obesiry control. Ameicax Joamal of Clinial Nutition,77, 1,0735-

1 0825.

Milkereit J & Graves JS (1992) Follow-up dietary counselLing benefits attainment of intake goals for

total fat, saturated fat, and fiber. Journal of the American Dietetic Association,92,603-605.

Ministry of Health, Welfare and Sport (L998) The Nethedands: lYell Nodsbed? (In Dutch). The Hague:

The Netherlands.

Mirand AL, Beehler GP, Kuo CL & Mahoney MC (2002) Physician perceptions of primary care

prevention: Qualitative base for the conceptual shaping of a practice intervention tool. BioMed

Certral P filic Heahh, 16.

Mittelman MS, Ferris SH, Shulman E, Steinberg G, Ambinder A, MackellJA & CohenJ 0995) A

comprehensive support program: effect on depression in spouse-caregrvers of AD pattents. The

C e ro n to logi s t, 35, 7 9 2-802.

Murphy JK, Will.iamson DA, Buxton AE, Moody SC, Absher N & Warner M (1982) The long-term

effects of spouse involvement upon weight loss and maintenance. BebaaiorTherEl,13,681-693.

Neil HAW & Godlee RJP (1995) Randomised trial of lipid lowering dietary advice in general practice:

the effects on serum lipids, Lipoproteins, and antioxidants. Bitith Medical Jonmal,3l0, 569-573.

Nguyen MN, Otis J & Powin L (1996) Determinants of intention to adopt a low-fat diet in men 30-60

years old: implications for heart health promotton. Anerican Journal of Heahh Promotion, 10, 201-

207.

Nicholas LG, Pond, CD & Roberts DK (2003) Dietitian-genetal practitioner interface: a pilot study on

what influences the provision of effective nutrition management. Ameiean Joanal of Clinical

N atrition, 77, 1 039S-1 042S.

Ni Mhurchu C, Margetts BM & Spetler VN{ 0997) Applying the Stages-of-Change Model to Dietary

Change. Nrtition Reriews, 55, 10-16.

Ockene IS, Hebert JR, Ockene JK, Saperia GM, Stanek E, Nicolosi R, Merriam PA & Hudey TG

(1999) Effect of physician-delivered nutrition counseling training and an office-support program

on sarurated fat intake, weight, and serum lipid measurements in a hypedipidemic population.

l7orchester area trial for counseling in hlperlipidemia [VATCH). Archiuu of Internal Medicine,l59,

725-731.

Oenema A, BrugJ & Lechner L (2001) Web-based tailored nutrition education: results of a randomised

controlled tial. H e a lt h E d u ea ti o n Re t e a rc b, 16, 647 -660.

OldroydJC, Unwin NC, White M, Imrie K, MathersJC & Alberti KGMM (2001) Randomised

controlled trial evduating the effectiveness of behavioural interventions to modiSr cardiovascular



Refetences

risk factors in men and women with impaired glucose tolerance: outcomes at 6 months. Dialtetes

Ruearcb and Clinical Practice, 52,29-43.

OueletteJA & Wood !( (1998) Habit and intention in everyday life: the multiple processes by which

past behavior predicts future behavio t. Pycho logical Billhtin, 124, 54-7 4.

i),r.tpu, S (1996) Methodological consideraliomforapplications of the transtheoretical nodel to dietaryfat retlaction -

Dissertation. Guelph, The University of Guelph.

O,r.tpu, S, Woolcott DM & Rossi SR (1999) Self-efficacy as an intermediate outcome variable in the

transtheoretical model: validation of a measurement model for applications to dietary fat

reducaon. J o u m a I of N u tri fi o n E d a ca ti o n, 31, 1 6 -22.

Packman J & Kirk SFL (2000) The relationship between nutritional knowledge, attitudes and dietary fat

consumption in male students. Joumal of Hurtan Nutition and Dietetics,13, 389-395.

Parham ES (1993) Enhancing social support in weight loss management groups. /aarnal of the Ameican

Dietetic Asociation, 93, 1,152-1,156.

Parks MR & Floyd K 0 996) Making Friends in Cyberspace . Joumal of Conmanication, 46,80-97 .

Pendrak RF & Ericson RP (1998) Information technologies need to protect patient confidentialiry.

Healthcare Financia/ Management, 52, 66-68.

Perri MG, Shapiro RM, Ludwig WW, Twentyman CT & McAdoo WG (1984a) Maintenance strategies

for the treatment of obesity: An evaluation if relapse prevention training and posttreatment

contact by mail and telephone . Joamal of Consalting and Clinical Pychologt, 52, 404-413.

Perri MG, McAdoo WG, Spevak PA & Newlin DB (1984b) Effect of a multicomponent maintenance

program on long-term weight loss. /oamal of Consulting and Clinical Pycholog,52,480-481.

Perri MG, McAdoo WG, McAllister DA, LauerJB & Yancey DZ (1986) Enhancing the efficacy of
behavior therapy for obesity: Effects of aerobic exercise and a multicomponent maintenance r

program. J o n rn a I of C o u il ti ng an d C li n i ca I P ry ch o logy, 54, 67 0 - 67 5.

Perri MG, McAdoo r07G, McAllister DA, LauerJB,Jordan RC, Yancey DZ & Nezu AM (1987) Effects

of peer support and therapist contact on long-term weight loss. /a arnal of Consalting and Clinical

P ycbo kgt, 55, 61, 5-617 .

Perri MG, McAllister DA, GangelJ,Jordan RC, McAdoo lfc & Nezu AM (1988) Effects of Four

Maintenance Programs on the Irng-Term Management of Obesity . Joamal of Coualfing and

C li nical Pslcho log, 56, 529 -534.

Perri MG, Sears SF & ClarkJE (1993) Strategies for improving maintenance of weight loss. Toward a

continuous care model of obesity management. Diabetu Care,16,200-209.

Plougmann S, Hejlesen OK & Cavan DA (2001) Diasnet - a diabetes inventory system for

communication and education via the Internet. International Joamal of Medical Inforrnatics,64,3l9-

330.

PomedeauJ, Pederson LL, Ostbye T, Speechley M & Speechley KN (1997) Health behaviours and

socio-economic status in Ontario, Canada. European Joarnal of Epideniolog,13,613-622.



Refetences

Price D, Ramachandran S, Knight T, Jones P!7 & Neary RH (2000) Observed changes in the lipid

profile and calculated coronary risk in patients given dietary advice in primary cate. Biiisb Joarnal

of G enera I Practice, 50, 7 12-7'l 5.

Pringle M, Ward P & Chilvers C (1995) Assessment of the completeness and accuracy of computer

medical records in four practices committed to recording data on computer. British Jotrtal of

General Pracice, 45, 537 -541.

Pritchard DA, HyndmanJ & Taba F (1999) Nutritional counselling in general practice: a cost-effective

ataly sis. J o a rn a I of Ep i d e n i o logr a n d Co rt m a n i E H e a lt b, 53, 31 1' -3 1 6.

Prochaska JO & DiClemente CC (1982) Transtheoretical therapy: Toward a more integrative model of

change. Pychotherapl: Theory, Research and Pracliee, 1'9 , 27 6-288.

Prochaska JO & DiClemente CC (1983) Stages and processes of self-change of smoking: toward an

integrarive model o[ change. Joarnal of Conrulting and Clinicol Ps1chology,51, 390-395.

Prochaska JO & DiClemente CC (1992) Stages of change in the modification of problem behaviors.

Pmgrets in Behavioar Modfication,28, 183-218.

ProchaskaJO, DiClemente CC & NorcrossJC (1992) In search of how people change. Applications to

addictive behaviors. Am e i c an P s1 c h o logi s t, 47, 1 102- 1 1 1 4.

ProchaskaJO, Redding CA, Hadow LL, RossiJS & Velicer lfF (1994) The transtheoretical model of

change and HIV prevention: a review' Heahh Education paaier!,21,471-486'

Prochaska JO & Velicer WF (1997) The transtheoretical model of health behavior change. Ameican

J oamal of H e alth P romo tion, 12, 38-48.

Prochaska JO, Velicer WF, Rossi JS, Goldstein MG, Marcus BH, Rakowski $7, Fiore C, Harlow LL,

Redding CA, Rosenbloom D & Rossi SR (1994) Stages of change and decisionalbalznce for 72

problem behaviors. Health Pslcbolog, 13, 39-46-

Raina P, Bonne6 B, Waltner-Toews D, Woodward C & Abernathy T (1999) How reliable are selected

scales from population-based heatth surveys? An analysis among seniors. Canadian Joamal of Pablic

Heahh,90,60-64.

Reed GR, Velicer WF, Prochaska JO, Rossi JS & Marcus BH 0997) What makes a good staging

algorithm: examples from regular exercise. Ameican Joumal of Health Promotion,l2,57 -66.

Reeder B & Taylor G (1 999) The burden of cardiovascular diseases in Canada. Canadian Joumal of

C ardi o log, 15, 20G -24G.

Revere D & Dunbar PJ (2001) Review of computer-generated outpatient health behavior interventions:

clinical encounters "in absentia". /a umal of the Aneican Medical Inforruatics Atsociation, 8, 62-79.

Riessman F (1965) The "helper" therapy principle. Social Work,27-32.

Riva A, Smrgelski C & Friedman R (2000) WebDietAID: An interactive web-based nutrition counsellor.

Proceedings of tbe 2000 Aneican Medical Internet Asnciation 51mposim,709-7013.

Rhodes KS, Bookstein LC, Aaronson LS, Mercer NM & Orringer CE 0996) Intensive nutrition

counseling enhances outcomes of National Cholesterol Education Program dietary therapy.

J oamal of tbe Ameican D iete tic Asso ci ation, 96, 1 003- 1 01 0.



Refetences

RippeJM, PriceJM, Hess SA, Kline G, DeMers KA, Damitz S, Kreidieh I & Freedson p (1998)

Improved psychological well-being, qualiry of life, and health practices in moderately overweight
women participating in a 12-week strucrured weight loss program. Obuily Researcb,6,208-218.

Ronda G, Van Assema P & BrugJ (2001) Stages of change, psychological facrors and avzareness of
physical activity levels in The Nethedand,s. Health Promotion International,16,3O5-314.

Ronda G (2003) The Dateh heart healtb conrnanifl intentention 'Hartskg l)nbarg'. An eaalaation - thuis.

Maastricht: Maastricht University.

Rosenblatt E (1988) Weight loss programs. Pluses and minuses of commercial and self-help groups.

Postgmdaate Medicine, 83, 137 -'142,748.

Rosenstock IM (1966) V4ry people use health services. Milbank Menoial Fund puarter!,44,94-127.
Rosenthal B, Allen GJ & Winter C (1980) Husband involvement in the behavioral treatment of

overweight womefl: initial effects and long-term follow-up. International Joarnal of Obesij, 4, 165-

774.

Rossi SR, Greene G!7, Reed GR, Rossi JS, Prochaska JO, Velicer !7F & Rossi JS (1993) A comparison

of four stage of change algorithms for dietary fat reduction. Annals of Bebaaioral Medicine, 15, A64
Rossi SR, RossiJS, Rossi-DelPrete LM, ProchaskaJo, Banspach sw & cadeton RA (1994) A

Processes of change model for weight control for participants in community-based weight loss

program s. I n te rn a ti o n a I J o tt m a I of th e A ddi c ti o ru, 29, 7 67 - 1,7 7 .

Rutgers MJ & Berkel H (1990) New concepts in health care: some preliminary ideas. IntenationalJoumal

of Heahb Planning and Management, 5, 215-220.

Rutten GEHM, verhoeven S, Heine RJ, De Grauw wJC, cromme PVM, Reenders K, van Ballegooie

E & Wiersma TJ (1999) NHG-standard Diabetes Mellitus Type 2 - first revision (in Dutch).
H a isart en lYete n schap, 42, 67 -84.

RyleA (1976) Grouppsychotherapy. BitisbJoarnal of Horpital Medicine, 18,239-248.

Sacks FM & Katan M (2002) Randomized clinical trials on the effect of dietary fat and carbohydrate on

plasma lipoproteins and cardiovascular disease. Arneican Jotrnal of Medicine,l13, 1 3S-24S.

Safran C (1994) Online medical records save time & energy. Healthcare Infomatict,ll,Sl-82,84.
Safran C, Sands DZ & Rind DM 0999) Online medical records: a decade of experience. Metbodt oJ

I rfomation in Me di cine, 38, 308-312.

Schwartz CE & Sendor N{ (1 999) Helping others helps oneself: response shift effects in peer support.

Social Science and Medicine, 48,1563-1575.

Silagy C, Muir J, Thorogood M & Roe L (1993) Cardiovascular risk and attitudes to lifestyle: what do

patients think? Bitish Medieal Jonnal, 306, 1657 -1660.

Simkin-Silverman L, Wing RR & Hansen DH (1995) Prevention of cardiovascular risk factors in
healthy premenopausal women. Preaentiue Medicine, 24, 509 -517 .

Stafleu A, De Graaf C, Van Staveren '0YA & Schroots JJF (1991 /2) A review of selected studies

assessing social-psychological determinants of fat and cholesterol intake. Food pualifl and

Preference, 3, 1 83-200.

126



Refercnces

Stein CH (1991) Peer support telephone dyads for eldetly women: the wrong intervention or the wrong

res earch? A m eica n J o tt m a I of C o m m a n i ! P y c h o logy, 19, 9 l -9 8.

Steptoe A, Doherty S, Rink E, Kerry S, Kendrick T & Hilton S (1999) Behavioural counselling in

general practice for the promotion of healthy behaviour among adults at increased risk of

coronary heart disease: randomised trial. Bitith Medical Joumal, 319,943-947 .

Steptoe A, Kerry S, Rink E & Hilton S (2001) The impact of behavioral counseling on stage of change

in fat intake, physical activiry, and cigarette smoking in adults at increased risk of coronary heart

disease. Ameican Joarnal of Pablic Heahb, 91, 265-269.

Sorensen G, Stoddard A & Macario E (1998) Social support and readiness to make dietary changes.

Health Education and Bebauior,25, 586-598.

Sporny IA & Contento IR (1995) Stages of change in dietary fat reduction: social psychological

correlates. Joarnal of Natition Edrcation, 27 , 191-1'99 .

TangJL, Armitage JM, Lancaster T, Silagy CA, Fowler GH & Neil HA\f 0998) Systematic review of

dietary intervention trials to lower blood total cholesterol in free-living subjects. Bitish Medical

J oa rnal, 316, 121 3 -1 220.

Tate DF, Wing RR & \X/inett RA (2001) Using Internet technology to deliver a behavioral weight loss

ptogram. J o ura a I of th e A n eiean M e di ca I A s s o ci a ti o n, 285, 7 77 2- 1' 17 7 .

Tattersall RB, McCulloch DK & Aveline M (1985) Group therapy in the treatment of diabetes. Diabetes

Care, 8, 180-188.

The Netherlands Nutrition Centre (1993) Renlts of tbe 1992 Dahh National Food Consanption S*vry (in

Dutch). The Hague, The Nethetlands.

Thomas S, Geijer RMM, Laan van derJR & Wiersma Tj (ed$(1996) NHG standardtfor thefani! pfusician

II (in Datch). Utrecht, Bunge.

Thompson RL, Summerbell CD, Hooper L, Higgins JPT, Litde PS, Talbot D & Ebrahim S (2003)

Relative efficacy of differential methods of dietary advice: a systematic review. Aneican Joarwal of

C linical N u ti tion, 77, 10525-1057 S.

Toobert DJ, Glasgow RE, Nettekoven LA & BrownJE (1998) Behavioral and psychosocial effects of

intensive lifestyle management for women with coronary heart disease. Pahent Education and

Coanrc li ng 35, 1.7 7 -188.

Trafimow D (2000) Habit as both a direct cause of intention to use a condom and as a moderator of

the attitude-inrention and subjective norm-intention relations. Prycbolog and Health,15,383-393.

Trento M, Passera P, Tomalino M,Pagnozzi F, Pomero F, Vaccari P, Bajardi M, Molinatti GM & Porta

M 0998) Therapeutic group education in the follow-up of patients with non-insulin treated, non-

insulin dependent diabetes mellitus. Diabetes Nutition dz Metabolisn, 11,212-21'6-

Trento M, Passera P, Tomalino M, Bajardi M, Pomero F, Allione A,Yaccan P, Molinatti GM & Porta

M (2001) Group visits improve metabolic control inqpe2 diabetes: a2-year follow-up. Diabetes

Care,24,995-1000.

127



Refetences

Triandis HC (1977) Interpersona/ behauior. Monterey, California: Brooks/Cole Publishing Company, A
division of Wadsworth Publishing Company, Inc.

Truswell S, Hiddink GJ & Blom J Q003) Nutrition guidance by family doctors in a changing wodd:

problems, opportunities, and future possibilities. American Joumal of Clinical Natition,77, 10895-

10925.

Turner G & Shepherd J (1999) A method in search of a theory: peer education and health promotion.

Heahh Education Rcsearch, 14,235-247 .

Turnin MC, Beddok RH, ClottesJP, Martini PF, Abadie RG, BuissonJC, Soule-Dupuy C, Bonneu M,

Camate R & Anton JP (1,992) Telematic expert system Diabeto. New tool for diet self-

monitoring for diabetic patients. Diabetes Care, 15, 204-212.

Tzonou A, Kalandidi A, Trichopoulou A, Hsieh CC, Toupadaki N, Willett !fl & Trichopoulos D (1993)

Diet and coronary heart disease: a case-control study in Athens, Greece. Epideniology, 4,511-516.

Ureda JR (1980) The effect of contract witnessing on motivation and weight loss in a weight control

program. Health Edacation Qrarter!, 7, 1 63-185.

Van Assema P, Pieterse M, Kok G, Eriksen M & De Vries H (1993) The detetminants of four cancer-

related risk behaviors. Heahh Edacaion Researeb, 8, 461 -47 2.

Van Binsbergen | (1997) Nutritional factors in Dutch family medicine: an inventory. Ameican Journal of

C li nica / N n ti I on, 65, 19 67 3-197 35.

Van Binsbergen lJ & Drenthen AJM (1999) ICPC-code approach of nutritional questions in general

practice: a look at the future. European Journal of Clinical Natition, 53,522-524.

Van Binsbergen lJ & Drenthen AJM (2003) Patient information letters on nutrition: development and

implementation. Ameican JoumaI of ClinicaI Natiion,77, S1035-1038.

Van der VeenJ, Bakx C, Van den Hoogen H, Verheiiden M, Van den Bosch'i7, Van Weel C & Van 
I

Staveren W (2002) Stage-matched nutrition guidance for patients at elevated risk for

cardiovascular disease: A randomized intervention study in family practice. Tbe Journal of Fanill
Practice, 51,7 51-7 58.

Van Houwelingen JC (1998) Roaming through methodology III randomization at the doctor's level (in

Dutch). N e d e rl a n d t T j dsc b rift uo or C e n e e s ku n d e, 142, 1 662- 1 66 5.

Van Oers JAM (ed) (2002) Health on Cource? The 2002 Dutcb Pfulic Health Statas and Forecasts Repot (tn

Dutch). Bilthoven, The Nethedands: National Institute of Public Health and the Environment.

Van 't Hof MA, Hauwast JGAJ, Schroll M & Vlachonikolis IG 0991) Design, methods and

participation. Euronut SENECA invstigators. European Joumal of C/inical Nutrition,45, S5-S22.

Van Weel C (1999) Nutritional guidance in general practice - a conceptual framework. European Jounal
of Clinical Nutritioz, 53, S108-S1 1 1.

Van lWeel C & Knottnerus JA (1999) Evidence-based interventions and comprehensive treatment.

Lancet, 353,91.6-918.

Van $7eel C, Smith H & Beasly J (2000) Family practice research nerworks. Experiences from 3

countries. Tbe Joumal of Fani! Pmctice,49,938-943.

128



References

Vaux A (1.988) Social Sappofi. Tbeory, rerearch, and interuefiion New York: Praeger Publishers, a division of

Greenwood Press, Inc.

Verbeke G & Molenberghs G (2000) Linear mixed models for longitudinal data. Springet Series in

Statistics. New York: Springer-Vedag, Inc.

Verheijden MW, Koelen MA, Van der VeenJE & Van Staveren WA (2002a) The Stages of Change-

model. A theoretical model tested in practice (in Dutch). Nederlands Tldscbrift uoor Diiitisten,5T,

263-268.

Verheijden MW, Van Genuchten PPL, Godwin NMS, Van Weel C & Van Staveten'ifA (2002b)

Heartweb: a web-based tool for tailored nutrition counselling in patients at elevated

cardiovascular isk. T e e h n o logy cb H e a hh C are, 70, 5 5 5- 5 5 7.

Verheijden MW, Van der VeenJE, Van Zadelhoff !7M, BakxJC, Koelen MA, Van den Hoogen HJM,

Van Weel C & Van Staveren WA (2003) Nutrition guidance in Dutch family practice: behavioral

determinants of reduction of fat consumpion. Ameican Journal oJ Clinical Natrition,77, 10585-

10645.

Verheifden MW, Bakx C, Van Staveren WA & Van Weel C Internet use in fami-ly practice: physicians'

and patients' perspectives. Chapter 6 of this thuis, sabnittedforpablicarton.

Verplanken B, Aarts H, Van Knippenberg A & Moonen A (1998) Habit versus planned behaviour: a

field experiment. Biish Joumal of Social Pycholog,3T , 111-1'28.

Vinson DC (2002) The challenge of helping patients change. Tbe Joamal of Fani! Practiee, 51,759.

Walker KZ & O'Dea K (2001) Is a low fat diet the optimal way to cut energy intake over the long-term

in overweight people? Nutition, Metabolism, and Cardiovasealar Diseaset,77,244-248.

Walma EP, Grundmeiier HGLM, Thomas S, Prins A, Van den HoogenJPH & Van der LaanJR (1997)

NHG standard hypertension - first revision (in Dutch). Huinrts en Wetenscbap,40,598-617.

Warisse Turner J, Grube JA & Meyers J (2001) Developing an optimal match within online

communities: An exploration of CMC support communities and traditional support. Joumal oJ

Communication, 231 -251.

Weinstein ND (1988) The precaution adoption process. Health Ps1chology,7,355-386.

Wethington E & Kessler RC (1986) Perceived support, received support, and adiustment to stressful

hfe evenrs. Joltmal of Healtb and Social Behauior,27,78-89.

\X/hite M & Dorman SM (2001) Receiving social support online: implications for health education.

Health Edacation and Research, 76, 693-7 07 .

Wing RR & Jeffery RW (1999) Benefits of recruiting participants with friends and increasing social

support for weight loss and maintenance. /a rnnal of Consalting ad Clinical Prycholog, 67 , 132-138.

Winzelberg AJ, Eppstein D, Eldredge KL, Wilfley D, Dasmahapatra R, Dev P & Ta1'lor CB (2000)

Effectiveness of an Internet-based program for reducing risk factors for eating dtsorders. Joarnal

oJ Consulting and Clinical Pycholog, 68, 346-350.

World Health Orgarization (1946) Preanbh to tbe Constitation of the lYoild Health Oryanirytion as adopted b1

the Intemational Health Conference, New York, 1 9-22 J ane, I 946; signed on 22 Jtiy 1946 by the



Refcrcnces

representatives of 61 States (Official Records of the Wodd Health Organizarion, no. 2, p. 100)

and entered into force on 7 April 1948.

World Health Organlzaion (2003) The wodd health report 2003. Shaping the future. Switzedand.

l7orsley A (1999) How to improve the impact of nutrition guidance by general physicians: public health

versus individual patient? European Jotrxal of Clinical Nutritioa, 53, 5101-5107.

Yarnall KSH, Pollak KI, Ostbye T, Krause KM & MichenerJl (2003) Primary care: is there enough

time for prevention? I meican Joanal of Prblic Healtb,g3,635-641.

Yopp Cohen R (1988) Mobilizing support for weight loss through work-site competitions. In Gotdieb

BH (ed), Manhakng social wpport Fotmats, proeesseq and fficts. Bevedy Hills, CA: Sage.

ZablockrE(1998)$7ork-sitereview:peersupportpaysoff. BrinessandHealth,16,26-30.



NOTE

For reasons of consistency the terms general practice and general practitioner rather than family

practice and family ph1'sician were used throughout this thesis. UK English spelling was also used

throughout this thesis.



Summary

SUMMARY

General practitioners can play an important role in nutrition counselling for individuals at elevated risk

for cardiovascular diseases. Unfortunately, general practitioners perceive barriers to nutrition

counselling practices, and the level of preventive services in practice therefore lags behind the

guidelines and recommendarions. Tai-loring nutrition counselling efforts to the interests and needs of

individual patients has been shown to improve the effectiveness. The studies described in this thesis

therefore present data on the use of the Stages of Change Model to achieve long-term effectiveness of

nutrition counselling in general practice.

Social support has been suggested as a key factor in the successful maintenance of lifestyle

change. Our systematic review (Chapter ) therefore discussed the mechanisms by which social support

affects health, and provided a practical framework for social support in lifesryle interventions. The role

of social support in the Stages of Change Model was particularly emphasized. Methodological

considerations when designing social support research and interventions were also discussed. Particular

emphasis v/as givefl to the importance of a positive perception of social suPport rather than the sheer

availability of potential support-givers. This gives rise to concerns for intervention programs, as most

programs intervene by adding health workets or peers to Patients' support networks (i.e. extend

people's networks) rarher than by changing patients' perception of the available support (i.e. improve

people's perceprion of support). The potential role general practitioners can play in the provision of

social support may also be limited as a result of the non-reciprocal relationship they have with their

patients. Cbapter 2 concluded by summarizing the promising results of the randomised controlled trials

that have been conducted so far.

The Stages of Change Model can be used as an operationalisation for intention to change

behaviour. Analysis of behavioural determinants and habitual behaviour (Chapter 7) supported the

literature review on the role of social support by showing the importance of subiective norm for

intention ro reduce dietary fat intake. Habitual dietary fat intake (i.e. prior behaviour) uias also a

predictor of intention. Attitude, self-efficacy, and health threat were only predictive of intention to

change in interaction with other determinants. To achieve sustainable changes in intention and

behaviour, it is therefore necessary to create social support during and after an intervention.

In the srudy leading to the research described in this thesis, nutrition counselling was given based

on a stages of change classification reflecting people's self-perception of whether or not they were

having a low-fat diet (in contrast to the inclusion of objective measures). Chapter4 showed that the 12-

month stage-matched nutrition counselling intervention program in our earlier study increased

progression through the stages of change in comparison to usual care. Furthermore, larger reductions

in fat consumption over time were observed in the intervention group than in the control group.

Movement across stages of change, however, was not an intermediate factor in the intervention effects.

In most contemporary research, algorithms are used to assess patients' readiness to change (either

alone or in combination with an obfective measure of patients' behaviour). This is not common

practice in general practice. Cbapter J therefore presented the accuracy of general practitioners' and

general practice registrar's assessments of patients' readiness to reduce diet^ry f^t intake, to increase
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physical activity, and to quit smoking. It was expected that general practitioners u/ould be able to
effectively use their knowledge of their padents, and their patients' family and medical histories in their
assessment of patients' readiness to change than general practice registrars. For dietary fat reduction,

the accuracy of both general practitioners' and general practice registrars' estimation of patients'

readiness to change was poor to fair. Similar results were observed for increasing physical activiry. This
low accuracy indicates that current counselling efforts in primary care 

^re 
often targeted at the wrong

people at the wrong time.

In addition to the usual face-to-face consultations in primary care, patients increasingly use the

Internet to search for health information. To put this development into perspective, Cbapter 6 discussed

general practitioners' and patients' perspectives on the use of Internet in lifestyle counselling. As was

also shown in other studies, the number of patients presenting to their doctor with health information
from the Internet is limited. As patients appear not to question the qualiry and reliabiliry of the available

online health information, primary care providers should start helping their patients to idenrify and use

the most reliable information sources.

Chapter 7 ftnally ptesented results of a randomised controlled trial in primary care in which web-

based social suPPort and stage-matched nutrition counselling were combined. Frequency and duration
of the use of the web-based intervention program were limited. Intention-to-treat analyses did
therefote not show any favourable results of the intervention. Analyses on the patients who used the

web-based intervention program showed favourable effects. This is particularly promising as many

parients were already on medication and as the prescription of medication in most countries is only
recommended after lifestyle counselling. With increasing Internet density rates, more and more people

will be able to use web-based tools. It is therefore recommended that general practitioners embark on
this development by collaborating with dieticians and other health professionals to create websites rhat

contain understandable, relevant, and reliable heaith information.

The Stages of Change Model can be a useful tool for the screening and implementation of
nutrition counselling for patients at elevated cardiovascular risk in general practice. In practice, large

improve ments may be achieved if general practitioners ask their patients how they feel about changing

their lifestyles. However, as patients often progress and regress through the Stages of Change, last

consultation's assessment of patients' readiness to change may no longer be valid at a nevz consultation.
This indicates that lifestyle change needs general practitioner's continuous focus and attention.

Collaborating with dieticians may remove some of the barriers that limit general practitioners' nutrition
counselling practices. Computerised reminders for preventive services and web-based nutrition
counselling Programs may also prove to be helpful additions to current lifestyle counselling efforts in
general practice.
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Samenvatting

SAMET{VATTTNG

Huisartsen kunnen een belangrijke rol spelen bij het geven van voedingsvoorlichting aan individuele

patidnten met een verhoogd risico op hart- en vaatziekten @ifvoorbeeld: een verhoogde bloeddruk,

diabetes en een verhoogd cholesterolgehalte). Helaas wordt er in de huisattspraktiik vaak minder aan

preventie ged^ n dan zou moeten. Dit komt onder andere omdat huisartsen vinden dat ze niet

voldoende kennis en rijd hebben om voedingsvoorlichting te geven. Bovendien hebben ze het gevoel

dat patidnten niet voldoende gemotiveerd zrin voor leefstijlveranderingen. Het Stages of Change Model

biedt aanknopingspunten om met dit laatste om te gaan. De studies die in dit proefschrift beschreven

worden, bespreken vooral het gebruik van het Stages of Change Model om voedingsvoorlichting

gericht op her verlagen van de (verzadigd) vetconsumptie in de huisartspraktiik vorm te geven.

Volgens het Stages of Change Model verloopt gedragsverandering via verschillende stadia van

bewustwording en motivatie. Van belang is ook hoe pati€nten denken over hun eigen vetconsumptie.

Wanneer patidnten immers denken dat ze al weinig vet eten, zullen ze tiet zo gemotiveerd zifn om ndg

minder vet te gaan eten. Door aan te sluiten bii de stadia van gedragsverandering zouden huisartsen

uoedingsuoorlichting op maat kunnen geven. Er ziin diverse factoren die samen bepalen hoe gemotiveerd

iemand is om zijn of haargedrag te veranderen (met andere woorden: in welk stadium van het Stages of

Change Model iemand zit). Een van deze factoren is sociale steun.. Op basis van de literatuur werd

daarom h Hoofdxak 2 besproken hoe sociale steun invloed heeft op gezondheid, hoe sociale steun in

gedragsinterventies opgenomen zou kunnen worden, hoe groot de effecten van sociale steun oP

gezondheid kunnen zlin et wat de rol van sociale steun kzn zrin bii voedingsvoorlichting oP maat.

Verder werden suggesties gedaan voor het opzetten van onderzoek en interventies op het gebied van

sociale steun in de toekomst. Een belangtijke les hierbif was dat de mate waarin mensen sociale steun

eruaren veel meer bepalend is voor hun gedrag dan de mate v/aarin sociale steun berhikbaar zi. Helaas

wordt in interventies juist vooral aandacht besteed aan het uitbreiden van het sociale netwerk van

mensen. De rol die huisartsen kunnen spelen bii het geven van sociale steun is overigens beperkt,

doordat zii een niet-geliikwaardige relatie met hun patidnten hebben.

Hoofdstakken ) en 4 bespraken de resultaten van een gerandomiseerde gecontroleerde studie in de

Nedeflandse huisartspraktijk, waarin huisartsen en diEtisten samenwerkten bii het Seven van

voedingsvoorlichting op m 
^t. 

Houfdtht€ -i bevestigde de belangriike rol van sociale steun' naast

voedingsgewoontefl, de houding die mensen hebben ten aanzien van minder vet eten, hun vertrouwen

in hun eigen mogelifkheden om minder vet te eten en de mate waarin mensen geloven dat minder vet

eten hun kans op ernstige ziekten verkleint. Om blijvende veranderingen in motivatie en in

daadwerkelijk gedrag te bereiken, is het dus onder andere noodzakelijk om te zorgen voor sociale steun

tijdens en na voedingsvoorlichting. Hoofd$ilk 4 llet vervolgens zien dat als gevolg van

voedingsvoorlichting op maat, meer patidnten gemotiveerd raakten om hun vetconsumptie te vedagen'

Bovendien daalde de verconsumptie sterker in de groep patidnten die voorlichting op maat had

gekregen. Het maakte voor de daling in vetconsumptie echter niet uit, hoe groot de verandering in

motivatie was.



In onderzoek worden vaak vragenliisten gebruikt om de motivatie tot gedragsverandering van pati€nten

te meten. Dit is echter niet gebruikelijk in de huisartsenprakttjk. Hoofdstak J liet daarom zien hoe goed

huisartsen en huisartsen-in-opleiding kunnen inschatten hoe gemotiveerd hun patidnten zijn om hun
vetconsumptie te vedagen. Verwacht werd dat huisartsen door hun jarenlange contact met patidnten en

hun families beter in staat zouden zijn om de motivatie tot gedragsverandering in te schatten. Voor het

vedagen van de vetconsumptie was echter de inschatting van zowel de huisartsen als de huisartsen-in-

opleiding slecht tot redeliik. De resultaten van deze studie laten zien dat de huidige

voedingsvoorlichting in de huisartspraktijk aanmerkelijk beter kan.

In aan'"'ulling op de gebruikelijke consulten in de huisartspraktifk, kunnen pati€nten steeds

makkelijker gebruik maken van het Internet voor het zoeken naar gezondheidsinformatie. Om deze

ontwikkeling in perspectief te plaatsen, werden in Hoofdstrk 6 de meningen van zowel huisartsen als

patidnten over het gebruik van Internet voor leefstijlvoorlichting besproken. Zoals ook in eerder

onderzoek werd gevonden, bespreekt slechts een beperkt aantal patidoten informatie van Internet met

hun huisarts. De verwachting is dat dit aantal in de toekomst zal stiigen. Omdat patidnten zich geen

zorgen lijken te maken over de kwaliteit van de informatie die ze via Internet vinden, zouden huisartsen

hun patidnten moeten helpen bij het vinden van betrouwbare informatie.

Hoofdxak 7 liet tenslotte de resultaten zien van een gerandomiseerde gecontroleerde studie in de

Canadese huisartspraktiik waarin voedingsvoodichting op maat en sociale steun aangeboden werden via

een studie-website op het Internet. Het gebruik van de studie-website was beperkt. AJs gevolg daarvan

was er in de deelnemers die de mogelijkheid hadden om de studie-website te bekijken, geen effect te

zien van de interventie. Bij de kleine groep pati€nten die ook dcht gebruik hadden gemaakt van de

studie-website, daalde de bloeddruk tijdens de studie. Er waren geen verbeteringen in lichaamsgewicht,

of cholesterolgehalte. Omdat Internet voor steeds meer mensefl toegankelijk wordt, verdient het de

aanbeveling dat huisartsen op deze ontwikkeling inspelen. Zif kunnen biivoorbeeld met didtisten en

andere professionals samenwerken bij het ontwikkelen van websites met relevanre, begnipelifke en

betrouwbare informatie.

Bif het screenen van patidnten met eefl verhoogd risico op hart- en vaatziekten voor
voedingsvoorlichting kan het Stages of Change Model een nutrig hulpmiddel zijn. In de praktiik kunnen

Srote verbeteringen worden behaald wanneer huisartsen hun patidnten vragen of zij gemotiveerd zijn
om hun voedingspatroofl te verbeteren. Omdat pati€nten echter regelmatig wisselen in hun motivatie,
is het noodzakelijk dat huisartsen met grote regelmaat navra g doen. Samenwerking met di€tisten

neemt waarschiinliik een deel van de barriires weg die huisartsen ervaren bij het geven van

voedingsvoorlichting. Digitale herinneringen voor preventieve activiteiten en voedingsvoorlichting via

Internet kunnen ook nuttige aanvullingen zijn op de huidige voedingsvoorlichtingsactiviteiten in de

huisartspraktijk.



Dznkwootd

DANI(!YOORD

Many hands and hearts and minds generally contribute to anyone's notable achievemerits

!flalt Disney

Ik heb er met veel plezier aan gewerkt, maar ik ben ook erg blij dat het nu af is! Mifn promotie-

meeriarenplan heeft tot het felbegeerde boekfe geleid...Voor alle mensen die in de afgelopen jaren

hebben bijgedragen aan dit proefschrift: Heel erg bedankt! Graag wil ik een aantal mensen speciaal

bedanken.

Wija, wat zal ik fouw vermogen om de grote liinen in de gaten te houden nog vaak bij me wensen.

Je was altijd druk, maar had toch steeds weer tijd voor me en wist stukken in een mum van tijd te

becommentaridren. Chris, ook jij nam bij onze eerste ontmoeting uitgebreid de tijd naar milzelf te

vragen voor je over het project begon. Dat heb ik erg gewaardeerd, evenals ie bezoekjes in Canada.

Carel, dank voor ie rust en je heerliik praktische kijk op de zaken. Als 'dchte' huisarts was jouw mening

een belangiike graadmeter voor de haalbaarheid van alle ideeen. Henk, ik weet niet waar we gestrand

waren zonder jouw vermogen om met 1 kritische vraag de haken en ogen van een genomen beslissing

duidelijk te maken. Samen met Reinier heb ie meerdere keren op een fijne manier bijgedragen aan de

methodologische en statistische onderbouwing van de artikelen. Graag wil ik ook Patricia van Assema,

Wil van den Bosch, Annette Stafleu en Cees van Woerkum bedanken voor de bijdrage die zij hebben

geleverd aan het oorspronkelijke onderzoeksvoorstel.

This thesis would not have been the same without the hospitaliry of many people at Queen's

University's Family Medicine Cenre in Kingston, Canada.. I would like to thank \W'alter for giving me

the opportuniry to work at the Department of Family Medicine. Marshall, you were friendly and helpful

from the moment you picked us up in Toronto until the hug when I left the CSPC a year later.

Furthermore, I'd like to thank Chi, Debbie, Jay,L:ucia, Rachelle, Sharon, Teresa and all other (support)

staff, faculry, and residents at the Family Medicine Centre for making me feel very welcome.

Ook met alle Nededandse co-auteurs heb ik met veel plezier samengev/erkt. Juul, alles is ooit

begonnen met mijn afstudeervak bij jou. Het was best een opluchting toen ik die 36 weken aan €6n

onderwerp erop had zitten (wat was ik bang dat ik dat saai zou gaan vinden!l!!). Dat ik nog geen iaar

later zou tekenen om nog eens een paar iaar aan hetzelfde onderwelp te werken had ik zeker niet

verwacht. Jouw werk ligt aan de basis van dit proefschrift. Paul, het was gezellig om met je samen te

werken. Meer dan wie dan ook kon jii me helpen steeds een stapje verder te komen met de website.

Maria, ook jii was ooit al begeleider van mijn eigen afstudeervak. Het was motiverend en inspirerend

om met je te werken. Ik heb veel geleerd van )ouw vragen naar de essentie van de lappen tekst die ik

schreef. Wieteke, wat leuk dat uit onze CIS afstudeervakken artikelen ziin gerold. Dat hadden we nooit

gedacht toen we op onze vragenlijsten zlten te zwoegen! Ben, dank voor je hulp bij het op poten zetten

van het onderzoek onder huisartsen en huisartsen-in-opleiding.



Dankwootd

Tiidens mijn promotietijd heb ik verschillende studenten mogen begeleiden. Ine, Mariolein, Laura,

Marjolein, Floor, Anne en Nellie: jullie bijdragen aan het onderzoek waren onmisbaar. Ik hoop dat jullie

met zo veel plezier en voldoening gev/erkt hebben als ikzelf. Ik heb van iullie geleerd en vond het een

eer jullie te mogen begeleiden. Karen, bedankt voor alle hulp met 'lopende zaken', vooral toen ik in
Catada z^t. C^ro\ne en Twanny hebben mij vanuit Niimegen ook altijd voortvarend geholpen. Ik heb

de afgelopen jaren van de diversiteit van de onderzoekscholen \ltAG en CaRe kunnen profiteren. Fr6,

jii zei helemaal in het begin: 'Er ziin mensen die problemen maken en er zijn mensen die oplossingen

zoeken'. Ik ben blij dat iii in de laatste categorie valt! Hanny, als aanspreekpunt van CaRe heb jij

geholpen om mij als enige Wageningse een klein plekje op de CaRe kaart te geven. Dirk, Ben en Dione,

jullie hebben mij altiid super geholpen. Oldsmobiles hartelijk bedankt voor het 'proeflezen' van miin

artikelen. Ook van het lezen van al fullie artikelen heb ik steeds weer veel geleerd. Natuurlijk ook alle

collega's hartelijk bedankt voor de ontspannende en relativerende lunchpauzes: het is goed te weten dat

er meer mensen in hetzelfde schuitie zitten. Dankzii jullie zijn ook de twee buitenlandse AIO reizen

goede herinneringen geworden.

Dit proefschrift was niet mogelijk geweest zonder de financi€le steun van de Stichting Fonds

Doctor Catharine van Tussenbroek, de Nederlandse Hartstichting, Bayer, het Fonds Landbouw

Export-Bureau 1916/1918, de Stichting de Drie Lichten en onderzoekschool VLAG. Ook de

medewerking van vele Nederlandse en Canadese huisartsen, receptionisten en assistenten en didtisten

was onmisbaar. Zeker zo belanglik zijn echter de patiEnten, zowel in Nederland als in Canada. Jullie
waren bijzonder om mee te werken. Ik vind het iammer dat ik jullie anonimiteit beloofd heb want jullie

mooie verhalen zijn het zeker zoveel waard om gepubliceerd te worden als de studieresultaten.

Natuurlijk u'il ik hier Anja, Ay-Lin, Dewi, Ellen, Ilse en Judith noemen. Jullie hebben altijd hard

gelachen om mijn'ik ben geen AIO redeneringen'en achteraf ... hebben jullie natuudijk toch een

beetie gelijk gehad! Anja, ik ben btij dat iij me bij de verdediging wilt ondersteunen. De (oud) bewoners

v^n 2k2, de $Tieringermeer-mensen, salsa-dansers en de vaste Zaarer- en Vrijheid-bezoekers wil ik
bedanken voor de belangstelling en gezelligheid. Sandra, fiin dat ook )ij me bii wilt staan bij de

verdediging. Pap, mam, Hilde & Jos en Freek, het fiine van onderzoek aan een begriipeliik onderwerp,

is dat iedereen van een afstandje mee kan leven. Ik vond het leuk om mijn successen en tegenslagen

met iull-ie te delen. Ook aan de Klieverweg werden mijn vorderingen nauwkeurig gevolgd. Margreet &
Tieerd en Jan wat geweldig dat jullie in Canada zijn komen kiiken! Last but not least: Johan! Jii hebt

mijn hele studenten- en promotietijd van dichtbij meegemaakt. Wat is het een goed gevoel dat we

samen aan ons Canadese avontuur begonnen ziin en het succesvol hebben afgemaakt. Je relativerende

inbreng was onmisbaar wanneer ik dingen weer eens te zwart of te wit zag.

Bedankt!

\I\arieLa



List ofpublications

LIST OF PUBLICATIONS

Full papers

Van der Veen J, Bakx C, Van den Hoogen H, Verheijden M, Van den Bosch W, Van Weel C & Van

Staveren WA (2002) Stage-matched nutrition guidance for patients at elevated cardiovascular risk

for cardiovascular disease: A randomized intervention study in family practice. Jorrnal of Fanill

Pracirc,51,751-758.

Verheijden MW, Ton A, James AL, Wood M, AW Musk (2002) Respiratory morbidiry and lung

function in rwo Aboriginal communities in Westetn Ausualia. Retpinllgt,7,247-253.

Verheiiden MW, Van der Veen JE, Van Zadelhoff WM, Bakx C, Koelen MA, Van den Hoogen HJM,

Van Weel C & Van Staveren !7A (2003) Nutrition guidance in Dutch family practice: behaviotal

determinants of reduction of fat consumprion. Ameican Joarnal of Clinical Natition,77, 10585-

10645.

Woollard J, Burke V, Beilin LJ, Verheijden NfW & Bulsara (2003) Effects of a general practice-based

intervention on diet, body mass index and blood lipids in patieflts at cardiovascular risk. Jourual of

Cardiouasnt lar Nt k, 10, 31 -40.

Verheijden M\X/, Van der VeenJE, BakxJC, Akkermans RP, Van den Hoogen HJM, Van Staveren V/'A

& Van Weel C (in press) Stage-matched nutrition guidance: Stages of Change and fat

consumption in Dutch patients at elevated cardiovascular risk in family practice. Joumal of

Natrition Edueation and Behauior.

De Groot LCPGM, Verheijden MlX/, De Henauw S, Schroll M & Van Staveren WA (in press) Lifestyle,

nutritional status, health and mortality in eldedy people across Europe: A review of the

longitudinal results of the SENECA sttdy. Jotmal of Cerontolog: Medical Sciences.

Verheiiden MW, Bakx JC, Delemarre CG, Wanders AJ, Van Woudenbergh NM, Bootema BJ, Van

Weel C & Van Staveren WA (in press) General practitioners' assessment of pat-ients' readiness to

change diet, activiry, and smoking. Bitith Joumal of General Practice.

Other publications

Verheifden MW, Koelen MA, Van der Veen JE & Van Staveren 'SYA (2002) Het Stages of Change-

model; Een theoredsch model in de praktijk getoetst. Nedeilands Tijd:chif uoor Diitisten, 57, 263-

268.

Verheijden M!7, Bakx JC, Van der VeenJE, Van den Hoogen HJM, Van \X/eel C, & Van Staveren WA

(2002) Voedingsvoorlichting op maat in de huisartsprakttlk. Hart Bulletin,33,1,47-150.

Verheijden MW, Bakx JC, Van Weel C & Van Staveren !flA (2003) Voedingsvoorlichting met het

Stages of Change Model. Patient Care,30,33-36.

Verheijden M & Van Staveren (2004) Review of Healthy living progtam, Module 5: Healthy Eating for

Elders. .lormal of Nutrition Edacatiott and Behauior,36,49.



List ofpublications

Abstracts

James A, Bowman J, Cookson H, Fritschi L, James C, Knight D, Lewis L, Mutavdzic S, Pearce-Pinto

G, Ryan M, Szollosi I, Ton A, Verheiiden M, Vtrittall D, Woods M & Musk AW (2001)

Respiratory symptoms, lung function, smoking and allergy in a centd Australian Abonginal

community. Rcrpiro kg/, 6, 481.

James A, Bowman J, Cookson H, Fritschi L, James C, Knight D, Lewis L, Mutavdzic S, Pearce-Pinto

G, Ryan M, Szollosi I, Ton A, Verheiiden M, Whittall D, !7oods M & Musk AW (2001)

Respiratory symptoms, lung function, smoking and allergy in a central Australian Aboriginal

Community. Ameiean Joamal of Critical Care Medicine, 1,63, A365.

Verheijden MW, Van Genuchten PPL, Godwin NMS, Van \7eel C & Van Staveren WA (2002)

Heartweb: A web-based tool for tailored nutrition counselling in patients at elevated

cardiovascular risk. Technology dy Heahh Care; International Jownal of Health Care,10, 555-557.

Verheijden MW, Bakx JC, Godwin NMS, Van !fleel C & Van Staveren WA (2003) Web based tailored

nutrition counseling and social support for patients at elevated cardiovascular risk: rationaie,

feasibility and effectiveness. Cballenging old paradigns using the Transtheoretical Model B$falo, May

2003.

Verheijden MW, BakxJC, Delemarre CG, Wanders AJ, Van woudenbergh NM, Bottema BJ, Van Weel

C & Van Staveren WA (2004) Accuracy of general practitioners' and general practice registrars'

assessment of patients' stage of change. Rcsearch on tbe Transtbeoretieal Model: lYbere are we now, where

are we goitg? Marburg, August 2004.

Verheiiden MW, Van Genuchten PPL, BakxJC, Van den Hoogen HJM, Godwin NMS, Van Staveren

WA & Van Weel C (2004) !7eb-based nutrition counselling and social support: users and use of
an online intervention tool. Eigbtb Internationa/ Congress of Behaoiora/ Medicine Mainz, August 2004.



About the authot

ABOUT THE AUTHOR

Marieke Verheijden was born on November 25, 1978 in Gouda. h 1996, she gtaduated at the

Eckartcollege in Eindhoven and received a VWO diploma. She started her university training in

Human Nutrition at the former Agricultural University !(ageningen that same year. She held several

student positions in education and research. During her university training, she conducted research

proiects on nutrition counselling in general practice (in the Nethedands and in Australia), and on

respiratory health in an Aboriginal community (in Australia). In March 2001, she received her MSc

degree, after which she started working on the studies described in this thesis. She spent one year

working in Canada at Queen's University's Centre for Studies in Primary Care.

Marieke represented the PhD fellows in the Education Committee of the former Division of Human

Nutrition and Epidemiology. She ioined the education programs of the Graduate School VI-AG

(advanced courses in Food Technology, Agrobiotechnology, Nutrition and Health Sciences) and of the

Graduate School CaRe (Nethedands School of Primary Care Research) and followed several courses in

epidemiology and biostatistics. She was selected to participate in the 10'h European Nutrition

Iradership Programme in Luxembourg in2004.

In June 2004 she started working at TNO Work and Employment in Hoofddorp, the Nethedands.

141



Tnining and supemision plan

TRATNING AND SUPERVISION PI.AN

Courses

Afstudeervak organiseren en begeleiden

Capita selecta voedings- en gezondheidscommunicatie

Crash course English grammar

European nutrition leadership program

Geriatric nutritiofl

Methodologische en statistische aspecten van longitudinaal onderzoek

Nutrition and lifestyle epidemiology

Principles of academic writing

Systematic reviews: theory and practice

Scientific writing

The strategy of data analysis in epidemiologic and public health research

Conferences

3'd international workshop 'Nutrition Guidance of Family Doctots: Towards best practice'

8'h International conference of Internet in medicine

Challenging old paradigms using the transtheoretical model

Digitaal gezond: nieuwe media in de voodichting over ziekte, gezondheid en handicaps

Food choice X
Primary care research day

Symposium 'Gezonde voeding: van verbod naar genotr

Other

Annual meeting of research school CaRe 2002,2003

CaRe introduction course

Family medicine centre rounds

Journal club division of Human Nutrition

Journal club department of General Practice

Oldsmobiles

PhD tour division of Human Nutrition 2001, 2003

VLAG PhD week

l7ilhelmina Rouwenhorst lezing 2002, 2003

143



The studies described in this thesis were pardy supported by a grant of the Nethedands Heart
Foundation (I{HF-97.106 and 2002R007). Financial support by the Netherlands Heart Foundation for
the publication of this thesis is gratefully acknowledged.

The studies described in this thesis were conducted within the graduate schools CaRe and VLAG.


