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Introduction

Cardiovascular diseases and cancers are the most common chronic
the major causes of death In the Netherlands and In most other Western eOtMltttet.
Behavioural factors associated with an Increased risk of these diseases Include
high intakes of saturated fat and low intakes of fruit and vegetables. Dirt* high In
saturated fat and low in fruit and vegetables are very common In the Netherlands.
Since changes in dietary patterns could contribute to the prevention ol these
chronic diseases, there is a need for effective Intervention strategics to motivate
people to adopt diets low In saturated fat and high In fruit and vegetables.

In this thesis, various possible Intervention strategies to motivate people to
adopt more healthful diets are evaluated for their efficacy. The Interventions locus
specifically on Increasing awareness of personal Intake levels of fat, fruit and veg-
etables, since lack of awareness of personal dietary intake has been found to be an
important barrier for the motivation to change behaviour (Hrug. Van A.s.sema. Kok.
Lenderink. & Glanz. 1994: Glanz, Brug. & Van Assema. 1997; Lcchner. Hrug, &
De Vrtes. 1997: Weinsteln. 1988). The Interventions evaluated In this thesis were
developed from a problem-driven approach and the studies fit in with the steps of
planned health education (Kok. Schaalma, De Vries. Parcel. & 1'aulussen, 1996:
Kok, Schaalma. & Brug. 2000). The studies In this thesis were also Intended to
contribute to the state of scientific knowledge about computer-tailored nutrition
education and the application of social comparison and modelling processes in
nutrition education. This introductory chapter provides an overview of the steps In
the process of planned health education that guided the choice of the behavioural
goals, and the development and evaluation of the Interventions.



Planned health education f ^

In the process of planned health education, five phases are distinguished (Figure
1.1). The process starts with a problem analysis, which is intended to identify a
health problem that, from a public health perspective, is important enough to
address. A health problem is important enough if it imposes a major burden on
quality of life, disease prevalence and/or mortality, for the public in general or for
specific risk groups. After important health problems and risk groups have been
Identified, behavioural and environmental risk factors for these diseases, as well
as the differential prevalence rates of risk behaviours among specific population
groups, have to be Identified in the phase qfrisk behaviour analysis. Once behav-
ioural risk factors have been identified, the causal factors or determinants of these
risk behaviours have to be identified in the analysis p/ behavioural determinants.
This step Is Important, since inducing behaviour change Is only possible by influ-
encing Its determinants. It Is therefore particularly important to identify modifiable
determinants. Once Important and modifiable determinants have been identified,
the next step is intervention development. Intervention development should be in-
formed by behaviour change theory and should aim at enabling changes in the
behavioural determinants, and hence in actual behaviour. Identified methods for
Inducing changes in determinants have to be translated into deliverable interven-
tion strategies and have to be implemented and evaluated for their efficacy. If inter-
ventions arc found to be effective and cost-effective, they can be disseminated on a
larger scale. The remainder of this chapter describes the steps leading to interven-
tion development and evaluation in more detail.

Figure 1.1. Model of planned
health education (Prom: Kok et
!., 2000) ^ ^ ^ V * ^ Problem analysis

Risk behaviour analysis

I
Analysis of behavioural determinants

Y

Intervention development

Implementation and dissemination
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Cardiovascular diseases (CVD) and cancer are the most common chronic diseases
and the major causes of mortality in Western countries (Ccntraal Begeleidlngsor-
gaan voor de Intercollegiale Toetsing |CBO|. 1998: Murray & Lopez. 1997: Van
Oers. 2002). In 2000 and 2001. cardiovascular diseases accounted for 35% of total
mortality In the Netherlands, while cancers accounted for 27% (Koek, Van Ix-est.
Verschuren. & Bots. 2003: Van Oers. 2002). Over the past decade, there has been
a decline in CVD mortality, which is most probably the result of Improvements In
treatment and life-style. The incidence of CVD. however, did not decline, resulting
In an increased prevalence (Van Oers. 2002). There has been a decrease In total can-
cer mortality, even though mortality for some types of cancer Increased (melanoma
and cancer of the head and neck region). Cancer Incidence has Increased slightly
over the past decade, which is due to population growth and screening and early
detection programmes (Vlsser. Coebergh. Van Dljck. & Siesling. 2002). In all, how-
ever, the decrease in cancer mortality and the Increase In cancer Incidence has
resulted in an increase In cancer prevalence (Van Dtjck. Coebergh, Siesling, A
Visser. 2002: Vereniglng van Integrate Kankercentra. 2003: Van Oers. 2002). It is
estimated that, if nothing changes, future decades will see the prevalence of CVD
and cancer increasing by 25 to 65% in the Netherlands, due to the ageing popula-
tion (Van Oers. 2002). Cardiovascular diseases will remain the leading cause of
mortality in Western countries (Murray & Lopez. 1997). Not only do these diseases
represent a major burden of disease and mortality, they are also associated with
disability and loss of quality of life (Van Oers, 2002). Even though there have been,
and most probably will continue to be, improvements in the medical treatment of
CVD and cancer, the greatest gain in public health is to be expected from primary
prevention of these diseases (Van Oers, 2002).

Risk behaviour analysis

High blood pressure, high cholesterol levels, diabetes and obesity have been Iden-
tified as risk factors for CVD. and obesity has also been Identified as a risk factor
for some types of cancer. Diet has been identified as one of the behavioural risk
factors for CVD and cancer, with high saturated fat Intake and low fruit and veg-
etable Intake being associated with an increased risk of CVD. cancer and obesity
(CBO, 1998: Van Oers. 2002; World Cancer Research Fund. 1997: World Health
Organization. 2003). It is estimated that 5% of annual deaths In the Netherlands
are associated with a high saturated fat intake and another 5% with low fruit and
vegetable intake (Van Oers. 2002). Other Important behavioural factors associated
with the risk of CVD and cancer are smoking, physical Inactivity and excessive
alcohol use (CBO. 1998; Ezzati. Lopez. Rodgers. Vander Hoorn. & Murray. 2002:
Van Oers. 2002).



Saturated fat intake and cardiovascular disease risk *

Cardiovascular diseases are the result of a deteriorated condition of the arteries,
called arteriosclerosis. One factor that plays a role in the process leading to arterio-
sclerosis and subsequent CVD is serum cholesterol. Two types of serum cholesterol
are relevant in this respect: low-density lipoprotein (LDL-cholesterol). a high serum
level of which is associated with a high risk of coronary heart disease (CHD). and
high-density lipoprotein (HUL-cholesterol). a high serum level of which is associ-
ated with a low risk of CHD. Both types of cholesterol contribute to the total serum
cholesterol level. The ratio between total serum cholesterol and HDL-cholesterol
19 the best Indicator of CHD risk. A high ratio, implying a high serum level of LDL-
cholesterol and a low serum level of HDL-cholesterol. indicates a high risk of CHD
(CBO. 1998).

High serum cholesterol levels can be genetically determined (primary hyperlipt-
demla) or acquired (secondary hyperlipldemia). Secondary hyperlipidemia is much
more common than primary hyperlipldemia and life-style factors like consumption
of a high saturated fat and high cholesterol diet, excessive alcohol use. smoking
and physical Inactivity are amongst the causes (CBO. 1998).

Serum cholesterol levels increase with the intake of dietary fat. Saturated fats
contribute to a higher LDL-cholesterol level, whereas unsaturated fats contribute
to a higher HDL-cholesterol level. Fats of animal origin (meat, dairy products) and
some vegetable fats (e.g., coconut oil. palm oil. cocoa) are high in saturated fat and
thus Increase LDL-cholesterol level. Like saturated fat. trans fatty acids (naturally
found in the meat of ruminants and artificially produced as a by-product in the
process of solidifying liquid oils) increase LDL-cholesterol level, but also decrease
HDL-cholesterol level, thus causing an unfavourable ratio between total and HDL-
cholcKlcrol. Vegetable oils, nuts, fatly lish and certain fat products enriched with
linolelc acid are high in unsaturated fat and increase HDL-cholesterol levels, re-
sulting in a favourable ratio between total and HDL cholesterol (CBO. 1998: Willet.
1994).

A high intake of (saturated) fat is also associated with an increased risk of over-
weight and obesity, and of type 2 diabetes (Rolls & Shide. 1992). which are also
risk factors for CVD. Thus, apart from an effect on serum cholesterol levels, there
may also be an Indirect effect of fat intake on CVD risk, through overweight and
obesity.

Fruit and vegetable intake and cardiovascular disease risk

There Is growing evidence for a protective effect of fruit and vegetable consump-
tion against CVD risk (Joshipura. Hu. Manson. Stampfer. Rimm. et aL. 2001: Ness
& Powles. 1997). although few prospective cohort studies examining the associa-
tions between fruit and vegetables and CVD risk are available. The mechanisms by
which fruit and vegetables exert their protective effect against CVD are not yet fully
understood. The antioxidants in fruit and vegetables may lead to a reduced oxida-



Uon of cholesterol in the arteries, thus preventing arteriosclerosis. Other nutrients
tn fruit and vegetables, like folate. fibre and minerals may also contribute to the
risk decreasing effect (CBO. 1998: Joshipura cr al.. 2001). Furthermore, because
of their low caloric density and high fibre content, fruit and vegetables may pre
vent overweight and obesity, thereby eliminating a risk factor for CVD (CBO. 1998;
World Cancer Research Fund. 1997).

*« Saturated fat intake and cancer risk -.*;.--•-...• «

The relationship between fat intake and cancer risk has been studied extensively,
particularly in relation to the most common cancers for which this relationship
was expected, that is. breast, colon and prostate cancer. l*rospectlve cohort studies
have not found straightforward associations between the Intake nf total Int. satu
rated fat. unsaturated fat or red meat and cancer risk, and no strong associations
have been found (Key. Allen. Spencer. & Travis. 2002: Van den lii.tiuli. Dagnelle.
& Von Meyenfeldt. 1999; Zock. 2001). The current state of evidence suggests Dial
there is no strong support for a direct relationship between high intakes ol total
and saturated fat and the risk of cancer.

Fruit and vegetable intake and cancer risk

Fruit and vegetable consumption have been studied as protective facton ftfpUnst
various types of cancer. At present, the evidence from cpldcmlologlc al studies In-
dicates a probable protective effect of fruit and vegetable consumption against oral
cavity, pharynx, oesophagus, stomach and colorectal cancer and ;t possible pro-
tective effect against lung cancer (Key t?f ai.. 2002: World ( ,uu n Kcsi-arch Fund.
1997).

The influence of saturated fat, fruit and vegetable Intake on cancer risk may
also be more indirect, through their effects on obesity. Obesity has been identllled
as a risk factor for oral cavity, pharynx, oesophagus, colorectal. postmrnopausal
breast, endometrial and kidney cancer (Key er a/.. 2002: World Cancer Research
Fund. 1997).

Recommended intake levels for dietary fat, fruit and vegetables

It is generally accepted that dietary recommendations regarding fat, fruit and veg-
etable intake should be provided to the public as to reduce the risk of CVD and
cancer. The World Cancer Research Fund (1997) has formulated universal dietary
recommendations, which apply to the prevention of cancer as well as CVD, and
which have to be translated into practical national guidelines. The recommenda-
tions are as follows: "Eat 400-800 grams of a variety of fruit and vegetables a day.
all year round': 'Limit the consumption of fatty foods, particularly those of animal
origin': Choose modest amounts of appropriate vegetable oils': Avoid being under-
weight or overweight' and Limit weight gain in adulthood to less than 5 kg'.



The dietary guidelines issued by the Health Council of the Netherlands include
recommendations for (1) a total fat intake of 20-40 percent of total energy intake
(%en) for non-overweight adults with a constant body weight and a total fat intake
of 20 to 30-35 %en for overweight adults or those at risk of becoming overweight:
(2) a maximum saturated fat intake of 10 %en for all adults: (3) a maximum in-
take of trans fatty acids of 1 %en for all adults. Percent energy (%en) indicates
the proportion of the total dally intake of energy that is contributed by each type
of fat. These guidelines are the result of a trade-off between recommending the
ideal healthy diet and the feasibility of the guidelines in the Dutch situation. The
guidelines diverge from guidelines in other countries in that the recommended
maximum Intake of total fat is higher than that in many other countries and that
the recommended total fat Intake depends on body weight (Health Council of the
Netherlands. 2001). It should, however, be kept in mind that at present, about
40% of the Dutch adult population are overweight and that a (large) majority of the
population can be regarded as at risk of becoming overweight (Health Council of
the Netherlands. 2003).

The guidelines for fruit and vegetable Intake in the Netherlands are: Eat at least
200 grains of vegetables and two servings (250-300 grams) of fruit per day". These
recommendations for a dally Intake of at least 450-500 grams of fruit and vegeta-
bles each day are comparable with the '5 a day' message that is more common in
countries like the US and the UK. These recommended amounts of fruit and vege-
tables ure a minimum, and higher intake levels may yield greater health benefits.

Prevalence of risk behaviour: intake of fat., fruit and vegetables in the
Netherlands

The most recent data about food consumption patterns in the Netherlands is avail-
able through the third National Food Consumption Survey (NFCS) held in 1997/
1998 (Voodingscentrum, 1998). The average intake of total fat in the entire study
population, aged 1 to 75. was 35.9 %en and that of saturated fat 14.2 %en. The av-
erage total fat Intake for women aged 22 to 65 was 37 %en and that of saturated fat
14.7 %en. For men in this age group, average total fat intake was 36.6 %en and that
of saturated fat 14.4 %en. There was a decreasing trend in total fat intake between
the Hist NFCS in 1987/1988 (which showed an average intake or 38.7 %en in the
entire study population) and the third one in 1998. Saturated fat intake declined
between the llrst and the second NFCS (from 14.5 %en to 12.9 %en). but increased
between the second and the third one. to almost the same level as in the first
NFCS In 1987/1988. These trends were found for all age and gender groups. Even
though over the years there appears to have been some progress towards a lower
total fat consumption, it is clear that the intake level of saturated fat far exceeds
the recommended level of 10 %en saturated fat. It is estimated that 75 to 90% of
the Dutch population consumes larger than recommended amounts of saturated
fat (Health Council of the Netherlands. 2001: Van Oers. 2002).

Average daily Intake of vegetables in the total NFCS study population was 123



grams, and 93% of the respondents consumed vegetables on at least one of the
record days. The average daily vegetable intake in 1992 was 128 grams and that
In 1987/1988 141 grams, while the proportions of vegetable consumers were 94%
and 92% respectively. In the 22 to 65 age group, average vegetable intake ranged
from 125 to 130 grams for women and men under the age of 50 and from 160 to
170 grams for women and men aged 50 years and older. These figures show that
the average vegetable intake is far below the recommended Intake level, that this is
more obvious for those younger than 50 years, and that there Is a downward trend
In v e g e t a b l e c o n s u m p t i o n . ;•-•--• ' ; •.• < • *?-••••.'-,•(•:-.*."• .•-••-.--•••- , ;

The average intake of fruit was 105 grams (fruit juice no! Included) per day In
the total studied population aged 1 to 75. and declined from 125 grams in 1987/
1988 to 114 grams in 1992. Seventy-five percent of the respondents consumed
fruit on at least one of the record days In the 1997/1998 NFCS. In the 22 to 65 age
group, average intake of fruit and fruit Juice was 163 grams per day for women and
133 grams for men under the age of 50 and 203 grams lor women and 167 grams
for men aged 50 years and older. There is a downward trend In fruit consumption,
which may. however, be compensated by the use of fruit Juice. However, even If the
amounts of fruit and fruit Juice are combined for the 22 to 65 age group, average
intake is still below the recommended level. Moreover. 25% of respondents did not
consume any fruit on the days of their dietary record (Voedlngscentrum. 199H).

The results of the NFCS indicate that the average consumption patterns ol 'satu-
rated fat. fruit and vegetables are not in line with recommended Intake levels. It Is
thus most likely that large parts of the Dutch adult population engage in behaviour
that Increases the risk of CVD and cancer. If the Dutch population complied with
the recommendations for saturated fat. fruit and vegetable Intake. 4.500 new cases
of cancer and 5.000 deaths caused by CVD could be prevented (Schram. Maas,
Poos, & Jansen. 2001).

Summarised findings of the problem analysis and behavioural risk factor
analysis

CVD and cancer are highly prevalent diseases and leading causes of mortality In
the Netherlands. Due to the ageing population, their prevalence and mortality are
even expected to increase In the future. Dietary intakes of saturated fat. fruit and
vegetables have been found to be among the behavioural risk factors associated
with these diseases, either directly or indirectly through overweight and obesity.
Moderate intake of saturated fat and ample Intake of fruit and vegetables can re-
duce the risk of these diseases considerably. Indicating that an effective preventive
action Is available. A majority of the Dutch population across genders and most
age groups engage in dietary risk behaviour.

Two important health problems have been Identified, with a clear behavioural
component associated with the risk. Risk behaviour appears to be prevalent, and
reducing risk behaviour is likely to contribute to disease prevention. Therefore It
seems important to invest in the development of Interventions to improve dietary



intake patterns. Even though the risk behaviour is prevalent in all age groups, the
prevalence of the diseases increases with age. The focus of the present thesis is
mainly on adults, although other age groups could have been targeted, v r»i «
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Analysis of behavioural determinants • o•,•« ^ * « * ^ - ^ * i

The phase of analysis of behavioural determinants is an Important one. since be-
haviour cannot generally be changed directly. Merely telling people to stop engag-
ing In a particular risk behaviour or to adopt a more healthy behaviour is not likely
to result In behaviour change. Behaviour can be more successfully changed by
influencing its determinants. Determinants are causal factors that induce an in-
dividual to engage in a particular behaviour. An analysis of the behavioural deter-
minants reveals the most important determinants for a particular behaviour and
ideally also provides insight into what determinants could be changed by means
of an Intervention. This section describes the analysis of the behavioural determi-
nants of dietary Intake of fat, fruit and vegetables.

Explaining dietary behaviour: searching for behavioural determinants

Several types of determinants can be distinguished for dietary intake, depending
on the perspective from which diet Is studied. Biological determinants focus on
the biological mechanisms behind food choice. An example is the innate prefer-
ence for sweet tastes and aversion to bitter tastes, leading to the choice of sweet
foods and avoidance of bitter foods. Determinants of learning to like these tastes
are studied from a learning theory perspective. Environmental determinants relate
to the physical environment, for example the availability of healthy or unhealthy
foods, but may also Include the social environment, the economic environment or
the neighbourhood. Socio-cultural determinants focus on the norms and customs
related to food In societies and cultures. Social psychological determinants focus
on the more deliberate cognitions that determine food choice. These cognitions are
supposed to be under conscious control and may therefore be most likely to be
modifiable by means of health education interventions. The focus of this thesis is
thus on interventions targeting these social psychological determinants.

Social cognition models and determinants

Social cognition models assume that (health) behaviour is the result of a rational
decision making process (Conner & Norman. 1995). Even though different models
emphasise different aspects of the decision making process, there is an overlap in
the underlying constructs that play a role in most of these models. Most models
focus on the motivational processes leading to behaviour. Motivational models
assume that the determinant that is most proximal and most important to the
performance of a particular behaviour is the intention to engage in that behaviour



(e.g.. the intention to eat low-saturated fat foods precedes the actual intake of such
foods). The Theory of Reasoned Action (TRA). later extended and changed into the
Theory of Planned Behaviour (TPB) and the Attitude. Social influence and self-Effi-
cacy (ASE) model are examples of such motivational models (Aj/en. 1988: l)e Vries.
Dijkstra. & Kuhlman. 1988; De Vries & Mudde. 1998; Fishbein & AJzen. 1975).
which both have been used in explaining dietary intake. ,,, * .,..,>*

Attitudes, social influences and self-efllcacy expectations or perceived liehMPfc
ioural control are the determinants most proximal to intention. An attitude is the
overall evaluation of a behaviour, determined by the balance between the most
salient expected advantages and disadvantages of the behaviour. Social influence
consists of subjective norms, that are. beliefs about what others want you to do,
perceived social pressure or support and direct modelling of others' behaviour. Self-
efficacy expectations or perceived behavioural control refer to the confidence one
has in being able to perform a behaviour In situations with varying levels of difli-
culty. Apart from the influence on behavioural Intention, self-cfllcncy expectations
also relate directly to behaviour (Ajzen. 1988). A positive attitude, positive and
supportive social Influence and high self-efficacy expectations about performing a
particular behaviour are expected to result In a positive Intention to engage In that
behaviour. Such a positive intention to engage In a particular behaviour Is then
likely to result in actual performance of the behaviour. Even though these models
have been widely used to explain health behaviours, the models lack a special
emphasis on perceptions of health risk and health risk behaviour. Perceived risk,
perceived vulnerability and perceived severity of a negative health outcome are
factors that are given a central role in the Health Belief Model and the Protection
Motivation Theory (Boer & Seydel. 1995: Sheeran & Abraham. 1995). Adding these
aspects as specific beliefs in the attitude concept to explain health risk behaviours
may contribute to a more specific prediction of Intention.

Several determinants have been suggested as important additions to Increase
the predictive validity of the above models. Suggested additional determinants In-
clude moral norm (for behaviours with a moral or ethical dimension, such as con-
suming organic or genetically modified foods), anticipated regret, self-predictions,
self-identity, past behaviour, habit, exposure, environmental factors and emotional
factors (Norman & Conner. 1995: Conner & Armitage. 1998).

Given that the determinants predict behaviour, the desired health behaviour
can be induced or modified by influencing these determinants. Therefore, interven-
tions should be designed to influence the important cognitive factors related to a
particular behaviour (Conner & Norman. 1995).

Determinants of fat, fruit and vegetable consumption

Analysing the determinants of fat, fruit and vegetable consumption can be done
by searching the existing literature on determinant research, by performing ad-
ditional determinant studies, or both. The present thesis builds upon the existing
literature on determinant research.



Attitude, taste, health beliefs, normative beliefs, modelling and self-efficacy ex-
pectations have been found to be the most important determinants for the inten-
tion to consume and the actual consumption of (saturated) fat, with an explained
variance of 20 50% (Baranowski, Cullen. & Baranowski. 1999: Brug & Van Asse-
ma, 2001; Glanz. Basil. Malbach. Goldberg. & Snyder. 1998; Stafleu. De Graaf. Van
Staveren. & Schroots. 1991). Explained variance has proved to be greater for in-
tention than for behaviour. Self-efficacy, attitude, knowledge about recommended
intake levels and being in the habit of eating large amounts of fruit and vegetables
from childhood onward have been found to be the most important determinants for
the intention to consume and the actual intake of fruit and vegetables (Brug. Lech-
ner. A De Vries. 1995; Glanz el a/.. 1998: Krebs-Smith. Heimendinger. Patterson.
Subar. Kessler. & Pivonka. 1995; Lechner et a/.. 1997; Van Duyn. Kristal. Dodd,
Campbell. Glanz. & Subar. 2001).

Even though these main determinants from social cognitive models explain a
•ubstantial part of the variance In Intention to consume and the actual dietary
Intake of saturated fat. fruit and vegetables, some studies have revealed that these
determinants more strongly predict self-rated intake, that is. a rating of how much
fat, fruit or vegetables people think they eat, than objectively' assessed intake
(Brug <?» a/., 1994; Lechner et al.. 1997). Respondents who thought they consumed
low IHI or high fruit and vegetable diets generally had positive attitudes and high
self-efficacy expectations towards consuming diets low in fat and high in fruit and
vegetables (Bnig ff a/.. 1994: Lechner ef af.. 1997). In addition, self-rated intake
w»H found to !>«• a relatively strong predictor of the intention to change, whereas ob-
jectively assessed Intake did not predict the Intention to change in analyses includ-
ing both self-rated and objectively assessed intake (Brug et al.. 1994; Lechner et
a/., 1997). Self-rated intake was found to be inconsistent with objectively assessed
intake. Most people in the Netherlands underestimate their fat intake or overes-
timate their fruit and vegetable intake (Brug & Kok. 1995; Brug & Lechner. 1995:
Brug et al., 1994; Lechner et al.. 1997). This underestimation or overestimatton
reflects a lack of awareness of people's own dietary intake. Since self-rated intake
is predictive of the intention to change, it was concluded that lack of awareness is
a major barrier for the intention to change to healthier diets. Only after elimination
of this barrier can attitude, social influences and self-efficacy expectations towards
a lower saturated fat and higher fruit and vegetable intake become relevant (Brug
& Kok. 1995; Brug & Lechner. 1995; Brug et al.. 1994; Glanz et at.. 1997; Lechner
ctaL. 1997).

A factor that was found to be strongly associated with lack of awareness of per-
sonal dietary Intake Is comparison with others'. The less fat people thought they
ate compared to peers of the same age and sex. the more they underestimated
their own fat intake. Similarly, the more fruit and vegetables people thought they
ate compared to peers of the same age and sex. the more they overestimated their
fruit and vegetable intake. This comparison with others seemed to be optimisti-
cally biased, since most people thought they were eating less fat and more fruit
and vegetables than their peers. It was concluded that an optimistic bias in the



comparison with others may be an important determinant of the self-rated
of fat. fruit and vegetables (Brug. Van Assema. fit Kok. 1998b). 4*1

Stage models of behaviour change

Stage models of behaviour change assume that changing bfllHNtaar Is not a dh
chotomy. nor a gradual process along a continuum, but a process of proceeding
through different stages in a predetermined sequence. Stages are distinct in that
people in one stage differ from those in another stage in aspects like behaviour,
cognitions or perceived barriers against proceeding to the next stage. Stage inod-
els imply that interventions aimed at behaviour change should be stage s|>ectllc
(Armitage & Conner. 2000; Welnstetn. Rothman. & Sutton. 1998). The best known
stage models are the Transtheoretical Model (IVochaska. DlClemente. & Norcross.
1992) and the Precaution Adoption Process Model (Weinstein. 1988; Welnstcln &
Sandman. 1992; Weinstein & Sandman. 2002).

The Transtheoretical Model (TTM) distinguishes five stages to maintenance of a
new behaviour (Figure 1.2). In the pwcomt'fiiplaftori stage, people do not intend to
change to a healthier behaviour. In relation to dietary behaviour, then- Is evidence
that this may be because people are not aware that there Is a need to change or
because the expected negative consequences of a healthier diet (cons) outweigh the
expected positive consequences (pros). In the ron(<*niplaffort sta^e. people Intend
to change within the next six months. In this stage, people c mr-nln 1 hanging to a
healthier behaviour but are not yet acting, because the «-x|»«-» i< .1 conn ol the new
behaviour still outweigh the pros. In the preparation stage, people Intend to change
within the next month. In this stage, people may be forming plans lor changes or
are already taking small steps towards actual change. In the acfio/i stage, people
have actually changed to a healthier behaviour, but have not yet sustained thlH
new behaviour for more than six months. In the mabKefnarice stage, people have
sustained their new. healthier behaviour for more than six months (Prnchaska et
at. 1992: Prochaska & Velicer, 1997; Prochaska. Veliccr. Rossi. Goldstein. Marcus,
etol.. 1994).

The Precaution Adoption Process Model (PAPM) distinguishes seven stages to
the adoption of a precautionary behaviour (Figure 1.2). The unaiware stage refers
to a state in which people have never heard of a health issue or the association be-
tween a particular behaviour and its health consequences. In this stage, therefore,
people will not have an opinion about the issue. For example, people may never
have heard of the association between high saturated fat consumption and CVD
risk. In the unengaged stage, people have heard about a health Issue and may be-
lieve that it poses a major risk to others, but have not given much thought to their
own personal risk status or to the necessity of taking action themselves. For ex-
ample, people may know that a high saturated fat intake increases the risk of CVD,
that many other people have high saturated fat Intakes, but have never thought of
the possibility that they may be engaging in the risk behaviour themselves. In the
deciding about acting stage, people have become engaged in the Issue, for example
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Figure 1.2. Stages of change according lo the Transtheoretieal Model and the Precaution Adoption
Process Model (From: Weinstein & Sandman, 2002)

acknowledging that they are engaging in risk behaviour for CVD themselves, and
are considering whether or not to adopt a preventive behaviour. Factors that may
determine the outcome of this stage include perceived personal susceptibility to
the threat, severity of the threat, behaviour of others, beliefs about effectiveness of
the precaution, costs, benefits and barriers. Perceived susceptibility (i.e.. aware-
ness of personal risk or risk behaviour) is particularly important in finally decid-
ing to act. The deciding about acting stage can either lead to the decided not to act
stage, which Is a step out of the sequence towards acting, or to the decided to act
stage, which Is followed by the acting and maintenance stages (Weinstein, 1988;
Weinstein & Sandman. 1992: Weinstein & Sandman, 2002). * J ;>! #$i

An Important difference between these two stage models is that the PAPM dis-
tinguishes several stages in the process prior to the deciding about acting stage,
whereas the TTM defines this stage as one single stage, that of precontemplation.
People who would be classified in the precontemplafion stage according to the TTM
can be in the unau*arp. unengaged or decided not to act stages according to the
PAPM. The decided not to act stage is a significantly distinct stage, which is not
acknowledged in the TTM. Since people In this stage have formed an opinion about
an Issue, they are more likely to be resistant to persuasion than people who have
not formed an opinion, that Is. those who are in the unau>are stage. Furthermore,
treating preconteinplators as one group and providing stage tailored information to
this group may mean that a considerable part of this group receive mismatched in-
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formation, particularly those who are not aware of being engaged In risk behaviour.
Therefore, the more refined stage division in the early stages of the behavioural
change process In the PAPM provides the opportunity to address people In these
stages with more accurate stage tailored information.

An early version of the PAPM emphasised the role of awareness of personal risk
behaviour more clearly (Weinstein. 1988). The model distinguished three phases to
awareness of personal risk behaviour, viz.. never heard of an Issue (phase I). know-
Ing that many other people engage in risk behaviour (phase "2(. acknowledging that
one Is engaged in risk behaviour personally (phase 3). Only after phase three has
been reached could someone proceed through the further stages of change. These
three phases to awareness, which are integrated in the uiuiuwr and uiM'n.wif/fri
stages in later versions of the PAPM. provide important theoretical input tor the
present thesis.

- — ! • • . * : • , • • • - . - * i r . t • i . ; - - ? • • < • : . . • _ . ' . ' . : " ' - s \ i s c i < - . i ' • ' ; - i ? : •• ; J • - • * • • ' " ! . : • • , -

Summarised findings of the determinant analysis ' '

Lack of awareness of personal dietary intake was identilled in the analysis of be-
havioural determinants as an Important barrier for the Intention to change. The
PAPM also emphasises awareness of personal risk behaviour as a prerequisite for
proceeding through the stages of change towards the decided to act ami <u«ng
stages. Since awareness seems to be of great importance In changing dietary be-
haviour and since lack of awareness of the actual Intake of saturated fat. fruit and
vegetables is very common, priority should be given to developing Intervention*
that address this barrier lirst. It is therefore Important to Identify effective Inter-
vention methods and strategies to raise awareness of personal dietary behaviour.
An optimistic bias in comparing ones own dietary intake with that of others may
be an important determinant to target.

Intervention development

Behaviour can be changed by influencing behavioural determinants. Therefore,
after the phase of analysing behavioural determinants and selecting the most Im-
portant and modifiable determinants, the next step Is to develop Interventions that
address these important determinants. In this phase, theory-based methods for In-
fluencing the selected determinants have to be identified, translated Into practical
intervention strategies, delivered through a suitable rhannel that Is able to rearh
the target population and evaluated for their efficacy.

Theory-based methods for awareness raising

Feedbac*
The PAPM proposes feedback as a strategy to Increase awareness of personal
risk behaviour (Weinstetn. 1988). Feedback Is a mechanism that functions In all
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complex systems, from the human body to organisational and technical systems.
Feedback mechanisms function as self-regulatory systems and aim at maintain-
ing homeostasls. A (negative) feedback loop consists of an input, a reference value
or standard, a comparator and an output (Carver & Scheier. 1998). In psychology
and behavioural science, feedback is one of the mechanisms that are thought to
regulate behaviour and Influence behavioural determinants. The results of actions
taken are fed back as Input to the feedback system where they are compared with
a reference, and the resulting output consists of the subsequent motivation and
action. If there is a discrepancy between input and standard, motivation and be-
haviour are expected to change in such a way as to reduce this discrepancy (Carver
& Scheier. 1998). This feedback process can function internally or externally and
may be Implicit or explicit (Bandura. 1997. p. 66). People can derive feedback from
their own performances, or feedback can be provided by an external agent. Feed-
back Information provided by an external agent provides people with Information
about some aspect(s) of their task performance, and is mostly aimed at improving
behavioural performance (Kluger & DeNlsl. 1996).

Feedback about ones own risk behaviour (personal feedback) and feedback
about the risk behaviour of peers (normative feedback) are types of feedback that
are thought to contribute to Increased awareness of personal risk behaviour. Feed-
back about peoples own risk behaviour Is thought to clarify their own status with
regard to a risk behaviour, whereas feedback about the risk behaviour of peers is
thought to reduce the optimistic bias in the estimation of their own risk behaviour
compared to that of others. Increased awareness Is thus expected to result In a
motivation to Improve performance and hence in progress through the stages to
decided to act or having the Intention to act. People In this stage can be induced to
make the transition to acting by being provided with information about how to act,
thereby emphasising that it Is reasonably easy to act. In order to increase self-ef-
flcacy expectations (Weinstein & Sandman. 2002).

Soc/a/ comparison information
An optimistic bias in the comparison with others has been found to be associated
with the lack of awareness of people's own risk behaviour. The PAPM regards an
optimistic bias in the perception of people's own risk compared to that of others as
a barrier to awareness of personal risk behaviour (Weinstein. 1988). Since interper-
sonal or social comparison processes seem to play a role in the lack of awareness,
theories of interpersonal processes may provide methods to increase awareness of
dietary Intake. Modelling and Social Comparison Theory both have Interpersonal
comparison processes as their core constructs and may therefore Inform Interven-
tions aimed at increasing awareness.

• Modelling
Modelling, or observational learning, means learning by observing the behav-
iour of others, the role models. Through modelling complete behavioural se-
quences can be learned without going through a process of trial and error. Not
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only behaviour and behavioural skills can be learned through modelling, but
I?* attitudes and self-efficacy expectations can also be learned, strengthened or

modified through modelling. Important prerequisites for modelling are attention
for the role model and the modelled behaviour, and motivation to model the be-

9T haviour. Attention is expected to increase when the role model is similar to and
<•*? attractive as a role model for the person who observes. Motivation is expected to
»•* Increase when the behaviour of the role model results in positive consequences
;j or rewards, for example feeling better about oneself or receiving social approval
^ (Bandura. 1986. 1997). Modelling is widely used in everyday life, and can be
>-« Induced in health education interventions by providing people wiih attractive

role models that perform a desired behaviour or express the desired attitudes.
Observational learning is expected to motivate people to try and perform the
modelled behaviour themselves, or re-evaluate their attitudes and behaviour.
In modelling, role models are typically presented as models that perform better
than the persons that have to learn from the role model.

• Social Comparison Theory
According to Social Comparison Theory (Buunk & Gibbons. 1997; Festlnger.
1954: Suls & Wheeler. 2000: Wood. 1989). people have a natural urge to evalu-
ate their opinions, abilities and performances, preferably relative to an objective
standard. If no objective standard is available, people will use less objective
Information, such as social comparison information, to evaluate their opinions,
abilities and performances. Social comparison Is most likely to occur with
similar others, such as people of the same age and sex. with a similar lifestyle,
but who are also similar on the dimension under comparison. For example, an
amateur athlete will be more likely to compare his abilities with another ama-
teur athlete than with a professional world-class athlete. Social comparison can
serve several goals: self-improvement, aimed at improving a certain ability or
performance: self-enhancement, aimed at feeling good abonl the self; or self
evaluation, aimed at getting accurate information about one's personal ability
regarding a particular aspect. Three main directions of social comparison are
distinguished: upward, that is. comparing with someone who is performing bet-
ter on a particular aspect: downward, that Is. comparing with someone who Is
performing worse on a particular aspect: and lateral, that is. comparing with
someone who is performing equally well on a particular aspect. The direction of
the social comparison made, depends on people's level of well-being and on the
goal they seek to accomplish. According to Social Comparison Theory, positive
role models (upward comparison) or negative role models (downward compari-
son) could both have an effect on motivation and subsequent behaviour.

Translating theoretical methods into deliverable interventions

/nfervenf/ons providing
Personal feedback can only be provided based on a particular input from a reclpl-
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ent. Therefore, providing personal feedback Information requires a strategy that
makes it possible to assess information on personal behaviour or opinions first.
Person-to-person communication between a counsellor (for example a general
practitioner or a dietician) and a client is probably the best way to provide per-
sonal, assessment-based. Information. Due to time and cost constraints, and the
undesirable effect of making people dependent on health care, this may not be
a feasible or desirable strategy to reach large groups of healthy people. Self-test
forms and computer-tailored nutrition information are strategies that incorporate
assessment-based feedback and can be distributed among large groups of people
at relatively low cost and with limited time investment. These two strategies differ
considerably In extenslveness. but both may have their advantages.

• Sel/tests
Self-tests are simple tests that can be easily performed by an individual and
lhal give a rough Indication of someone's status related to a particular topic.
Medical self-tests are quite common, with examples Including using a thermom-
eter for taking temperature, blood sugar tests for diabetics or pregnancy tests.
There are also multiple self-tests available in the area of everyday behaviour.
Many popular magazines Include tests allowing people to assess aspects like,
for example, their emotional Intelligence or risk-taking behaviour by answering
a few questions. Even though these self-tests are mainly used for entertainment,
they still may have the capacity to classify people Into certain categories. Self-
tests like these can also be developed for health behaviour, including dietary
behaviour. Based on a few questions, a person can be classified into a category
In terms of Intake, which corresponds with feedback that Is relevant to people
in that category.

The specificity of the feedback that can be provided by these self-tests is
rather basic, but more person-specific than generic one size fits all" Information.
An advantage of the more basic nature Is that the self-tests are short and easy
to administer and do not require extensive reading, which may appeal to some
population groups. Moreover, self-tests are easy to distribute among the popu-
lation by health education professionals. Such brief. low-Intensity interventions
may probably not have a strong effect on the outcome of interest, but may,
because of their broad reach, have a great overall impact (Abrams. Emmons. &
Llnnan. 1997) and are therefore worth being explored for their efficacy.

• Computer tailoring
Computer tailoring is a strategy that makes it possible to provide large groups
of people with individually tailored health information. Computer tailoring com-
bines characteristics of person-to-person counselling with mass media educa-
tion. Computer-tailored Information is by its very nature assessment-based. A
computerised process allows information to be attuned to the assessed charac-
teristics of an Individual, such as behaviour, opinions about that behaviour and
motivation to change. This procedure results in the provision of information
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«•• that Is relevant to one particular person and not to others (De Vries & Brug.
* 1999: Dijkstra & De Vries. 1999: Kreuter. Farrell. Olevitch. A Hrennan. 2000).
1* The assessment-based nature, the personal approach and the potentially wide
I* reach make computer tailoring a suitable instrument for providing personal
k feedback on dietary intake levels to large groups of people. Furthermore, provtd-
s ing individualised and personallv relevant information attracts more attention

to the message, reduces the amount of information to be read and leads to more
r? active Involvement and cognitive processing of the information. These features
•fi are all expected to result in an increase in persuasive power of the I n forma-
i Uon. and therefore in greater effects (McGuire. 1985: Petty. Barden. «i Wheeler.

2002).
Computer tailoring has become possible In the last decade through Improved

computer technology. A number of studies have been conducted to test the
eflicacy of computer-tailored health education interventions, and a variety of
health behaviours have been addressed with computer-tailored Interventions,
such as smoking cessation (Dijkstra. De Vries. & Roljackers. 1999: Strecher,
1999). increasing physical activity (Bock. Marcus. Pinto. A Forsyth. 2001: Bull.
Kreuter. & Scharff. 1999). healthy diet promotion (e.g.. Bnig. Campbell. «i Van
Assema. 1999: De Bourdeaudhul). Brug. Vandelanotte. & Van Oost. 2002).
weight loss (Kreuter. Bull. Clark. & Oswald. 1999). participation In breast can-
cer screening (Kakowskl. Enrich. Goldstein. Rimer. Pearlman. <•( «/.. 1998: Skin
ner. Strecher. & Hospcrs. 1994). participation In coloreclal screening (James.
Campbell. & Hudson. 2002). encouraging early cancer detection behavlourn
(De Nooijer, Lechner. Candel. & De Vries, 2002) and prevention of osteoporosis
(Blalock. 2002). A variety of theoretical backgrounds have been applied, such as
the Health Belief Model, the Social Cognitive Theory, the Theory of Planned be-
haviour, the ASE model, the Transtheoretlcal Model and the Precaution Adop-
tion Process Model. The tailored interventions, and especially tailored nutrition
interventions, were generally found to be more effective in Inducing the desired
outcomes at the behavioural or determinant level than non-tailored Informa-
tion or no information. Several reviews of computer-tailored Interventions have
illustrated this, either related to interventions targeting various behaviours
(Ryan & Lauver. 2002: Skinner. Campbell. Rimer. Curry. & Prochaska. 1999:
Strecher. 1999) or for computer-tailored nutrition Interventions in particular
(Brug et al.. 1999: Brug. Oenema. & Campbell. 2003).

• Challenges/or computer tailoring research
The evidence for the effectiveness of computer-tailored (nutrition) Information
is largely based on the results of studies using printed tailored Information,
such as tailored letters, newsletters or magazines. New challenges In computer
tailoring research Include tailored information provided through "new' media
like telephone, video, audio. CD-ROM, the computer, e-mail, or the Internet
(Abrams. Mills, fit Bulger. 1999: De Vries & Brug. 1999: Dijkstra «t De Vries.
1999: Kreuter et aL, 2000). Furthermore, even though several suggestions.
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derived from theory and some empirical evidence, have been made as to the
*easons why tailoring exerts a greater effect than generic Information, the
working mechanisms of computer tailoring are still largely unknown or at least
unproven. Gaining further Insight into the working mechanisms and essential
elements of computer tailoring may provide the opportunity to enhance the ef-
ficacy of computer-tailored information (Abrams ef aJ.. 1999; De Vries & Brug.
1999; Kreuter ef a/.. 1999; Skinner et a/.. 1999).

Although computer-tailored nutrition interventions using new media, such
as telephone, multi-media, computer or the Internet, are now becoming in-
creasingly available (e.g.. Anderson. Wlnett. Wojcik. Winett. & Bowden. 2001:
Block. Miller. Harnaek, Kayman. Mandel. & Cristofar. 2000: Campbell. Honess-
Morrcale, Farrell, Carbone. & Brasure. 1999; Delichatsios. Friedman. Glanz.
Tennstedt, Smigelskl. et a/., 2001). few of such interventions have been evalu-
ated. Therefore, there is a need for studies that evaluate the effects of these
more advanced applications of computer tailoring.

• The Internet as a neu> channel/or delivering computer-tailored health
in/ormation

The Internet has become a widely used channel of communication and an im-
portant source of information. Including health Information. Health information
is among the topics most searched on the Internet (Raad voor de Volksgezond-
hel<l en Zorg. 2000). Access to the Internet Is rapidly growing. In 1998 only
14% of the households in the Netherlands had a personal computer (PC) with
Internet access, while 49% did not have a PC at home. In 2002, 55% of the
households had a PC with Internet access, while only 31% did not have a PC at
home (Centraal Bureau voor de Statistiek. 2004).

This wide use of and interest in health information through the Internet and
the large and still growing access to the Internet make it an interesting medium
for providing computer-tailored health information. Some of the advantages
and disadvantages ol the Internet as a medium for delivering computer-tailored
Interventions are discussed in this section.

The Internet, and particularly the World Wide Web, has been proposed by
many authors as a promising medium for delivering computer-tailored health
education (De Vries & Brug. 1999; Dijkstra & De Vries. 1999: Kreuter ef a/..
2000). The computer-based nature of the computer tailoring technique makes
It particularly suitable for interactive use directly on a computer or through the
Internet. Using an interactive medium for delivering tailored health education
may more fully utilise the potential of computer tailoring, which may enhance
the overall impact of computer-tailored interventions. Interactivity is one of the
features of computer-tailored information that can be fully utilised in tailored
Interventions provided through interactive channels. Interactivity requires ac-
tive involvement with the information, which is thought to induce more cognitive
processing of the information (Petty & Cacioppo. 1986: Strecher. Greenwood,
Wang. & Dumont. 1999). Furthermore, using an interactive medium makes it



possible to decrease the time span between assessment and feedback delivery.
. Increasing the likelihood that the feedback is Indeed accurately tailored to the
person's assessment results at that time. Computer-tailored information can be
made to resemble interpersonal counselling even more by including elements
of social support, which may increase its efficacy. Interactive media provide the
opportunity not only to tailor the information, but also to tailor the necessary
assessment questions to an individual. Irrelevant questions can be skipped and
respondents with a greater interest In information can go to a deeper level of
assessment and tailored advice. -a <« ,. ^ ^ • ?: -, • .-.-.,.

Numerous other advantages of using the Internet as a medium for<
tailored information may enhance its efficacy. The Internet is perceived i
anonymous than other media (Cline & Haynes. 2001; Strecher et aJ.. 1999).
which may result in less socially desirable answering, thus making It possible
to provide more accurately tailored Information. 'Noise" IwMween information
provider and receiver may be reduced by using sophisticated interactIve media
(Abrams et aL. 1999). • =.-••- *

Efficiency may also be Increased by using interactive media. Ono* CVMtMl. *
tailored programme provided through the Internet or other tnternrttve medium
does not require any handling by Intermediaries or use of materials, thereby
reducing the costs of delivering the tailored information (Drug c( a/., 2003). For
example, tailored information provided through n web site on the World Wide
Web only needs to be hosted and updated periodically, while a print delivered
version of computer-tailored materials would require distributing assessment
tools, importing the returned assessment tools into a database, printing the
tailored information and sending it to a recipient. Delivering computer-tailored
information through the World Wide Web potentially allows large groups ol peo-
ple to be reached at relatively low costs, at any point In time, all over the world,
as long as there is a computer online.

The advantages for the recipients of Internet delivered tailored Information
may also be manifold. It provides an opportunity to gel a quick Impression
of personal status or performance on health or health behaviour, through a
medium that is perceived as anonymous, and is accessible at any time. Com-
munication is quick, while the pace at which people work their way through
the Information can be self-determined. On the recipient side, however, there
may also be many disadvantages. Whereas the costs in terms of time, effort and
resources for the provider may be low. using a computer-tailored programme
provided through the Internet may require increased effort and skills of the
recipient. The recipient has to start a computer, get online, find the web-slte.
decide whether this web-site comes from a credible source, find out how to get
the tailored information, stay on the site for a sufficient length of lime to com-
plete the assessment and read the feedback, use Interactive elements, resist the
temptation of surfing to other sites and deal with possible technical problems.

The Internet may also Incorporate barriers towards effective persuasive
communication. New noise may be Introduced between the provider and the
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recipient. For example, the appearance of the information provided through the
Internet depends on the speed and capacity of the recipients computer, or us-
ers may not proceed through the information as intended by the provider. Even
though interactivity may lead to greater involvement with the message, the In-
ternet Is also a fleeting medium, used to quickly find and scan information and
then move on to other pages. Reading information from the screen may be more
difficult and result In less thorough reading than printed information (Murphy.
Long, llolleran. & Esterly. 2003). Apart from searching for primary informa-
tion', people also use the Internet for "second opinions' about a particular topic.
'Phis search for "second opinions' may in some cases lead to sites that provide
opposing Information, for example sites that advertise high fat products, where-
as the tailored Information advocated low fat products. Furthermore, searching
many sites may lead to information overload (Cline & Haynes. 2001). The ad-
vantage that tailored Information Is limited to personally relevant information
only, thus limiting the amount of Information provided, may be eliminated by
this Information overload In the Internet environment. Furthermore, the In-
ternet may be primarily perceived as a source of gathering Information about
health, and not as a source for being advised on how to Improve health (Cline
& Haynes, 2001). This Information gathering may in itself be a form of tailoring
('self-tailoring'), making expert-system guided tailored information programmes
redundant. Finally, not everybody can be reached with information provided
through the Internet (Cline & Haynes. 2001: Eng. Maxfield. Patrick. Deering.
Hat/an. & Guslal'son. 199H).

Given the challenge of evaluating the effects of more advanced applications
of computer-tailored interventions and the potential advantages of the Internet
as a channel for delivering the information to the target population, the re-
search presented in this thesis explored the possibilities of a computer-tailored
nutrition intervention that Is web-based and ready for distribution through the
Internet. However, instead of distributing this intervention through the actual
Internet, it was tested in more controlled situations.

/nfervenfions based on pr/nc/p/es from soc/a/ compaWson Theory and mode///ng
Although there are several methods for providing social comparison information,
little Is known about ways of effectively providing social comparison information
related to dietary intake and promoting awareness of personal dietary intake. Role
models or comparison persons are required in interventions providing social com-
parison Information. Role model information can appear in many different ways,
such as lace-to-face contact with real life models, role models presented through
video or audio channels, fictitious persons, interactive contact with a role model
through the Internet or printed role model stories. Furthermore, role models or
comparison persons can perform better, equally well or worse than the person who
observes. Since positive and negative role models can have an effect on the motiva-
tion and intention to change, it was decided to provide social comparison Informa-
tion In the form of printed positive and negative role model stories.
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•sr Intervention evaluation

Evaluation is an integral part of all phases in the process of planned Intervention
development (Figure 1.1). Various levels ol evaluation can be distinguished includ-
ing evaluation at the outcome level, at the impact level and at the process level
(Green & Kreuter. 1999). The ultimate goal of an intervention is to induce changes
at the outcome level, that is. improved health and quality of life. However. It is
seldom possible to evaluate effects of primary prevention interventions for behav-
iour change at the level of health outcomes and quality of life, especially not for
chronic diseases like CVD and cancer. Moreover. It may be inefllcienl to evaluate
interventions at this level, since, if Interventions are Indeed developed following the
planned health education approach, and thus grounded In a proper epidcmlologl-
cal analysis of the relation between behaviour and health, behaviour change will
eventually result In changes In health and quality of life. Since behaviour change
is detectable at much shorter notice. It Is more efficient to evaluate Interventions
thoroughly at the level of behaviour, that is. the Impact level. Moreover, behaviour
change can only be expected If the intervention enables changes in the behavioural
determinants. Therefore, evaluation at the level of determinants, that is, the inter-
mediary impact level, is also Important.

A phased approach to effect evaluation > ,

The choice of the level of evaluation and the evaluation approach also depends on
the phase of Intervention development. A phased approach to efficacy evaluation
has been recommended (Campbell, Flt/patrlck, Halnes. Klnmonth. Sandercock,
ef a/.. 2000: Rossi. Freeman. & Llpsey. 1999). Such a phased approach proceeds
from small-scale evaluation in a highly controlled situation In (he early phases of
intervention development, through larger-scale evaluation In more real life and
less controlled settings, to large-scale Implementation research. Ideally. It Is only
after efficacy In one phase has been established that the Intervention should be
subjected to evaluation in the next phase. An important question In the first phase
is whether the intervention is able to produce an effect in a controlled setting, un-
der optimal conditions. After the Intervention has proved to be able to do this, the
next phase is to evaluate whether the Intervention effects are also found under less
optimal, more real-life situations. If in this phase the intervention has proved ef-
fective In producing the intended effect, the Intervention Is suitable for large-scale
implementation, or Integration into multi-component Interventions. The third
phase in the phased approach to Intervention evaluation would be concerned with
effectiveness of the intervention, that is, whether the Intervention Is able to pro-
duce the expected health outcome.

Process evaluation

Effect evaluation should preferably be accompanied by process evaluation. Proc-
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ess evaluation aims to determine to what extent the intervention was actually im-
plemented, whether it was implemented as intended, whether the recipients were
actually exposed to the Intervention, whether recipients used the intervention as
intended and whether the intervention elements and contents were appreciated,
comprehended and accepted by the recipients. The process evaluation adds to the
degree of certainty with which the effects found in the effect evaluation can be as-
cribed to the intervention. If no effects of the intervention were found, information
from the process evaluation could help to determine whether this lack of effect was
due to less than optimal Implementation, lack of exposure to the intervention, or
less than optimal appreciation, comprehension and acceptation of the interven-
tion's contents. The process evaluation may provide suggestions for improvements
to the intervention and may indicate how improvements could be made.

Intervention implementation and dissemination «,

Interventions that have proved to be efficacious in inducing the desired changes In
determinants and behaviour can only have an Impact on health and quality of life
In a population when a substantial proportion of the target population is exposed
to them. Careful implementation and dissemination of an efficacious intervention
Is therefore a separate step in the process of planned health education. This step
Is. however, beyond the scope of this thesis.

Outline of the thesis

The studies presented in this thesis describe the efficacy and process evaluation
of the Interventions that were developed following the model of planned health
education. Two Interventions were studied, both using feedback as their main
change strategy: a web-based computer-tailored nutrition education programme
and printed self-test forms. In addition, we explored an as yet experimental inter-
vention using social comparison information as a strategy for change. In the form
of printed role model stories.

Chapter two provides an overview of the history, the rationale and the technique
of computer tailoring, reviews the effects of computer-tailored nutrition education
and points out future directions of computer-tailored nutrition education.

Chapters three and four present first-phase evaluations of the feedback inter-
ventions. The primary aim was to assess the possible efficacy of the interventions
in a controlled setting. Post-test measurement was immediately after exposure to
the Intervention and assessed effects on determinants and process measures. The
studies described in Chapters three and four use the same data set. Chapter three
evaluates the effects of the web-based tailored nutrition intervention, while chapter
four reports on the effects of the web-based tailored intervention and the self-test
forms.
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Chapters five and six describe the studies that were conducted to establish the
effects of the tailored intervention on the short and longer term in less controlled
and more real life settings. The data for these studies were collected in one field
study, but the results are described in separate chapters. Chapter five describes
the effects of the tailored intervention at three weeks post intervention. This study
included a more extensive process evaluation. Process measures were used to es-
tablish by which processes computer-tailored interventions may exert their effects.
Chapter six describes the effects of the web-based tailored nutrition education
intervention six months post intervention.

Chapters seven and eight are concerned with social comparison information «•
a possible method to induce awareness, intention to change and dietary change.
Chapter seven reports on an exploratory study Into the occurrence and nature of
interpersonal comparison in dietary fat intake, while chapter right presents a pre-
liminary evaluation of the effects of positive and negative role model information on
awareness, motivation and intention to change fruit intake.

Chapter nine summarises and integrates the results of the studies, discusses
methodological and intervention related issues and provides some implications for
practice and suggestions for further research.
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The use and impact of
computer-tailored nutrition

education

<*»
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Computer-tailored nutrition education Is an innovative and promising tool to mo-
tivate people to make healthy dietary changes. It provides respondents with Indi-
vidualised feedback about their dietary behaviours, motivations, attitudes, norms
and skills, and mimics the process of 'person-to-person' dietary counselling. The
available evidence Indicates that computer-tailored nutrition education Is more
effective In motivating people to make dietary changes than general nutrition Infor-
mation, especially for reduction of dietary fat. The effectiveness of computer tailor-
Ing has been attributed to the fact that Individualised leedback commands greater
attention. Is processed more Intensively, contains less redundant Information, and
Is appreciated better than more general Intervention materials. Interactive technol-
ogy, such as the Internet and the World Wide Web. offers good opportunities for the
application of computer-tailored nutrition education, and a lirsl controlled study of
web-based computer tailoring shows promising results. However, using the web for
interactive personalised nutrition education also presents new challenges.

Published with minor modifications as: Brug,)., Oenema, A., & Campbell, M. (2003). Past, prpvnt,
and future of computer-tailored nutrition education. American /ot/rna/ of C/Jn/ca/ Ni/fri(/on, 77,
1028S-1034S.
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Introduction

Computer tailoring is a health education technique that has become popular in di-
etary change research in the past decade, and is now in the process of being adopt-
ed by nutrition educators (De Vries & Brug. 1999: Skinner el ai.. 1999). This is not
surprising, since computer-tailored Interventions have been applied and studied
in relation to several health behaviours, and were generally found to be more ef-
fective than their non-tailored equivalents (Skinner et ai.. 1999). especially in pro-
moting healthy dietary habits (Brug el ai., 1999). Computer-tailored interventions
mimic, to a certain extent, a classic tailoring technique, that of person-to-person'
counselling. As In counselling, computer-tailored Interventions provide people with
information that Is based on their Individual characteristics, e.g.. their behaviour,
attitudes and perceived barriers, which makes the information personally relevant.
In computer-tailored Interventions, the diagnostic and educational expertise and
techniques of the counsellor are documented in a computerized expert system. The
present paper llrst describes the rationale for the application of computer tailor-
Ing In nutrition education by reviewing how the steps of carefully planned health
education can be applied to computer tailoring. The paper then proceeds with a
short outline of what is necessary for computer-tailored nutrition education and
how computer-tailored interventions are developed and implemented. It further
presents the available evidence for the effectiveness of computer-tailored nutrition
education and describes the results of the few studies that have to date Investi-
gated why and for whom computer-tailored Interventions may be effective. The
llnal sections of the paper discuss the future of computer tailoring in the era of
the Internet and the World Wide Web. and present some preliminary results from a
study evaluating a web-based computer-tailored nutrition intervention.

Why should we use computer tailoring?

It Is especially since the publication of Green & Kreuters Precede model and its
successor Precede-Proceed (Green & Kreuter. 1999) as well as other, similar plan-
ning models {MeKenzie & Smeltzer, 2001), that health educators have recognized
the importance of careful theory-based intervention planning. A schematic repre-
sentation of such planning models is depicted in Figure 1.1 (see p. 2). According to
these planning models, the first step in health promotion planning is the identifica-
tion of a health problem that is serious and prevalent enough to Justify spending
time, money and other resources on developing and implementing an intervention.
In the second step, the specific behavioural and environmental risk factors for the
health problem of interest should be Identified, as well as who are exposed to these
risk factors.

The third step in planned health promotion is to investigate the psychosocial
and environmental determinants of exposure to risk factors. This planning phase
should identify as precisely as possible why people In the target population engage



in risk behaviour. In relation to a nutrition behaviour, the determinant analysis
should for example point out why people eat too much saturated fat and whether
these determinants differ in relation to such factors as gender, age and education.
This phase in the identification of the determinants of engaging in risk behaviours
has long been disregarded. For a long time, nutrition educators assumed, and some
still do. that it is enough to know what the problem is and that diet contributes to
this problem. Merely telling people that their diet is putting them at risk was sup-
posed to make people change their food habits. Nowadays, however, a large body
of empirical evidence shows that health beliefs are only one possible determinant
of nutritional habits (Brug& Van Assema. 2001). and often not the most important
determinant. It is therefore necessary to conduct a more thorough Inventory of be-
havioural determinants as part of the development of planned nutrition education.
Five categories of important as well as changeable proximal determinants have
been identified (Armitage & Conner. 2000): intentions or motivations, a weighing
of pros and cons (attitudes), social Influences, perceived behaviour control und
personal norms (Figure 2.1). •••••;

These categories of determinants explain up to 50% of the variance In fat Intake
(Baranowski. Cullen. & Baranowskl. 1999: Stalleu c( a!.. 1991). Factors such as
sex. age or socio-economic status are regarded as more distal correlates of dietary
habits. Differences in eating habits between, for example, men and women are
supposed to be a result of sex differences in the more proximal detrrintnant.s (Flay
& Pelrtatis. 1994). The Insight that a limited number of determinant categories
predict dietary habits relatively well does not mean that determinant research In no
longer necessary (Bartholomew, Parcel. Kok. & Gottlieb, 2001). The determinants
should be investigated separately for each specific dietary behaviour, and lor each
population (or population segment), in order to delect which determinants are

r

Attitudes

Social
influences

Personal
norms

Perceived
behaviour control

Intentions

Figure 2.1. Psychosocial determinants of health behaviour (From: Armiuge & Conner, 2000)
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most Important in a specific context as well as to identify the specific beliefs that
underlie the determinants. For example, if a weighing of pros and cons (resulting
in a positive or negative attitude) has been identified as the major determinant of
motivation to eat a low-fat diet among younger women, this does not mean that the
same applies to older men. Social influences may be more important in this group.
And if attitudes are identified as the main determinant, it is still necessary to find
out which specific positive or negative beliefs should be addressed to change these
attitudes. It may well be that beliefs about health consequences are important for
attitude formation among relatively wealthy people, but that beliefs about costs
are more Important for attitudes toward eating less fat among people who are less
w e l l o f f . • . •• ., •• . - v , , . . , ,. . « , , - . _ . •... - . . - , . , . -•

Intervention development: one size fits all? '
• • • • ••• ?

In (he next planning phase, health education methodologies and intervention tech-
niques should be selected and translated into specific intervention activities in or-
der to address tin- relevant determinants that can mediate the targeted behaviour
changes. Since diet-related health risks, such as risk for cardiovascular disease
and diabetes, are prevalent among many population segments, many people need
to be addressed with Interventions aimed at prevention. Therefore, mass media
campaigns ulmed at whole populations have often been applied to encourage peo-
ple to adopt healthier diets. Traditionally, mass media campaigns have made use of
generic health education materials and messages to address the target population.
If the campaign Is carefully planned, these generic materials are fitted as closely
as possible to the behavioural and environmental determinants of the risk factors
targeted by the campaign. However, as we have argued, these determinants differ
between people. Since generic materials are supposed to appeal to large groups of
people, generic health education can. generally speaking, follow two paths. The
first is to address Just one or very few determinants (beliefs or barriers) that are
generally Important for the population at large. This path leads to what may be
called 'slogan interventions'. A good example of such a slogan approach is one of
the national campaigns to encourage fat reduction, called "Let Op Vet" (Watch the
Fat), that was mounted in the Netherlands in the 1990s (Van Wechem, Brug. Van
Assema. Klstemaker. Kiedstra. & Uiwik. 1998). A determinants study revealed that
many people thought that cutting back on fat would mean cutting back on taste
and that this belief was an important reason why the Dutch population, on aver-
age, was not motivated to reduce their fat intake. A campaign was therefore specifi-
cally designed to tackle this speciiic belief. Posters, brochures, TV-ads and recipe
booklets were used to communicate the message that a diet low in fat can be at
least as tasty as a high fat diet. The second approach to the development of generic
health education materials is to provide as much information, related to as many
potentially important determinants, as possible. In this "search for yourself ap-
proach. It is not assumed that all people have the same information needs. Rather,
it is assumed that people will read and sift through, often extensive, collections of
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potentially relevant information. They are supposed to select the information that
is relevant to their personal situation, in relation to their specific risk behaviour,
motivations and beliefs. It has been found, however, that only people who are al-
ready motivated to cut back on fat are willing to search through lengthy brochures
on dietary fat reduction for information that applies to their personal situation. 3*
«* Both approaches have obvious limitations in their ability to significantly moti-
vate risk behaviour change. The "slogan approach' may lead to significant changes
in the specific belief that is addressed among a proportion of the people who have
that belief, but there is little chance that changing this belief will be more than n
first step toward behaviour change. The "search for your self approach will at best
have an impact on motivated people, whereas many people are not motivated to
(further) reduce their intake of saturated fat (Brug. Hospers. & Kok. 1997; Glaiu
etal.. 1997). . < . . • . . . - .

T?eady-to-wear' health educat ion •=•.•-•.. »
. . . in'

Various attempts have been made in the past to match the content of health educa-
tion more closely with the needs of the target populations. Most of these attempts
can be characterized as target group segmentation, based on principles of social
marketing. In target group segmentation, different sub-populations are distin-
guished that are more homogeneous in their Information needs than the popula-
tion at large. Target group segmentation Is most often based on soclo demographic
characteristics. For example, men may generally have different liellefs about fat
reduction than women. Therefore, it may be worthwhile to produce sex-specific
fat reduction brochures. Similarly, preferences for the specific language, examples
or illustrations used in health education material may differ, for example accord-
ing to age. which may lead to different materials for different age groups. Within
each target group segment, it is still possible to use the 'slogan' or the "search for
yourself approach, but because the intervention Is targeted In terms of sex or age,
it may appeal to a larger proportion of the specific segment or the searching may
be less extensive.

However, as we have argued, soclo-demographlc variables are not direct or
proximal determinants of health behaviour. Useful target group segmentation Is
only possible if specific target segments are indeed homogeneous enough In I heir
psychosocial beliefs (i.e.. the proximal determinants of eating behaviour and mo-
tivation to change). Furthermore, especially since stages-of-change models came
into fashion in the 1980s, health behaviour change Is no longer regarded as a
single step from unhealthy (e.g.. eating a diet high in saturated fat) to healthy
(eating a diet low in saturated fat) behaviour. The stages-of-change concept from
Prochaska and DlClemente's Transtheoretlcal model (Brug ef ai.. 1997; Prochaska
& Velicer. 1997) and Weinsteins Precaution Adoption Process model (Wclnsteln et
aL. 1998) postulate that behaviour change is a phased process. These models state
that Interventions should be stage-specific because different determinants are
important for each stage transition. As a consequence, people In different phases



in the behavioural change process need different information, skills training, en-
vironmental changes, and so on to proceed to the next stage. In fact, the stages of
change may serve as segmenting variables for clusters of psychosocial character-
istics fyan Duyn ef aJ.. 2001). It may therefore be both possible and more effective
to segment health education audiences based on these proximal determinants and
on motivational stage of change Instead of. or in addition to. socio-demographic
c h a r a c t e r i s t i c s . > • • - . • • • ; • • • : • • . . • - » :•- - • = - • < " - • > •••••••.- . • ; • • • • , • < • - • " • • •• • • •*• •• --• " * - n t - i ; ?

Tailored nutrition education 4?

Tailored health education can be regarded as the ultimate aim of target group seg-
mentation: It brings In indtvldualisatlon and personalisation of health education
based on soclo-demographic, behavioural, motivational and other psychosocial as
well as physical characteristics (De Vrles & Brug. 1999; Kreuter et aL, 2000). This
concept, which Is also being used In the field of product marketing, has been called
"mass customisation" and relational marketing.' It has been made possible in re-
cent years by the ability of companies to produce and tailor advertising based on
vast amounts of data regarding customer demographics, preferences and buying
habits.

In health education, tailoring has been defined as "any combination of informa-
tion or change strategics Intended to reach one specific person, based on char-
acteristics that are unique to that person, related to the outcome of interest, and
have been derived from an Individual assessment" (Kreuter ef a/., 2000: Kreuter

A Skinner. 2000). If we translate this general definition into nutrition education
practice, a tailored nutrition education intervention would be:

• a combination of nutrition information or dietary change strategies:
• aimed at a specific person:
• based on this persons dietary habits and/or stage of change and the determi-

nants of these habits:
• assessed for this person In particular.

This Is of course what many nutrition counsellors do in everyday practice. However,
personal counselling is too time consuming and therefore too expensive to apply for
each and every Individual who. for example, has a diet high in saturated fat or low
In fruit and vegetables. Nowadays it is possible to apply tailoring by using interac-
tive technology, which makes personalisation of nutrition education applicable to
large groups of people at relatively low costs. This Is what is referred to as compu-
ter tailoring. In computer tailoring, the nutritional and educational expertise of a
nutrition counsellor, or even better, the combined expertise of many counsellors, is
translated to a series of "if-then' statements and as such documented in an expert
system. After a computer-tailored nutrition education system has been developed.
It can be applied and distributed relatively independently of nutrition education
expertise. In other words: computer-tailored systems make distribution of expert
advice possible for non-expert intermediaries, or without any Intermediaries.
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How is computer tailoring done?

The process of computer tailoring attempts to mimic the process of personal coun-
selling: people are surveyed or interviewed and the results are used to develop In-
dividualised feedback and advice. In the computer-tailored Interventions developed
to date, the survey is generally self-administered or administered by telephone and
the survey results are keyed or automatically scanned into a data file. The tailor-
ing expert system analyses these data and links them with a feedback and advice
source. This feedback source is a message library or archive that contains appro-
priate feedback and advice for each survey response.

The survey is to provide the diagnosis' for the individual feedback and advice,
and should therefore be aimed at assessment of the variables that are Important
for Inducing dietary change, an assessment for which only valid and reliable* meas-
urement tools should be used (see Dljkstra & l)e Vries. 1999 and Kreuler «•* al..
2000 for excellent descriptions of the process of generating tailored health educa
U o n m a t e r i a l s ) . . < M > « < ; * « • : ¥ • : • • : ? • . - , - . • • • , : • • •-••• , ; * - ; ; • . . • . * . . . - . - . - • • - - . . • . • . • . • , > , . u w s

Does computer-tailored nutrition education work?

Just as it is not possible to conclude In general that health education leaflets, bro-
chures or videos are effective or ineffective. It may be an Illusion to rxjwct that gen-
eralised conclusions can be drawn about the effectiveness of computer tailoring.
However, several recent reviews have demonstrated that tailored printed materials
generally outperform standard health education messages (Hrug <*f a/., 1999; Skin
ner et ai.. 1999). Brug and colleagues reviewed the literature on the Impact of com-
puter-tailored nutrition education specifically for dietary change, and concluded
that tailored nutrition education is more effective than general nutrition education,
especially for fat reduction (Brug ef aL. 1999). An additional analysis of I he pooled
results of three trials of computer-tailored feedback In the Netherlands showed
that computer-tailored interventions resulted In a 5.4% lower fat Intake, compared
to a 1.4% drop in a general nutrition Information control group approximately four
weeks after the intervention (Brug, 1999).

• ; f . . • . . . ' • . v ; * h ' : • . . • • ! " : V . i , - . . „ • • • . . - • , . . . • . :

Why should computer-tailored nutrition education be
more effective?

The reason why computer tailoring should offer better prospects for effective Inter-
vention than general nutrition information has not been fully explored yet. How-
ever, the available studies as well as more general behaviour change models and
theories allow possible working mechanisms to be Identified: personalisation of the
nutrition education, better exposure to and more Intensive cognitive processing of
the educational information, greater personal relevance of the messages, and the

31



self-evaluation properties of tailored feedback (Brug et a i . 1999: Dijkstra & De
Vrles. 1999; Kreuter et ai.. 2000).
•# It has been argued that the personalisation of the feedback itself, i.e.. putting
the recipient's name on the feedback (similar to direct mail), determines the ef-
fect of tailoring. Although this may indeed be part of the story, various studies
have shown that individually tailored interventions have greater effect than merely
personalised messages (Brug. Glanz. Van Assema. Kok. & Van Breukelen. 1998a;
Brug. Steenhuis. Van Assema. & De Vries. 1996: Kreuter et a/.. 2000) indicating
that tailoring Is more than Just personalisation.

The first prerequisite of an intervention to have any impact is that the target
population Is exposed to It (McGuire. 1985). There is ample proof that computer-
tailored Information leads to better exposure. Computer-tailored feedback is more
often read In Its entirety. Is read more thoroughly, and is more often stored as well
as discussed with others than general nutrition information (Brug et a/.. 1998a:
Brug ff «!.. 1996; Kreuter ef a/.. 2000: Skinner cf a/.. 1999). A second prerequisite
for nutrition education to have an effect Is that the Information is understood and
cognltlvely processed. The fact that computer-tailored feedback is more often dis-
cussed with others may be a llrst Indication that computer tailoring leads to more
Intensive cognitive processing of the Information (Brug ef af.. 1999). Furthermore,
because only personally relevant information Is included in the tailored messages,
computer-tailored nutrition education will contain less extraneous information.
People may therefore restrict their Information-processing capacity to informa-
tion that Is relevant to them. Kreuter and colleagues have found evidence that
computer-tailored Information is Indeed processed more intensively (Kreuter ef ai..
1999). In a randomised trial they studied differences in the quantity and quality of
people's cognitive responses to tailored and non-tailored weight-loss information.
The results showed that computer tailoring led to more positive thoughts, more
personally relevant thoughts, stronger motivational thoughts and more self-as-
sessment thoughts related to weight and weight-loss behaviours. Petty and Caciop-
po's Elaboration Likelihood Model (Petty & Cacioppo, 1986a) asserts that health
information may be processed via two alternative routes: central or peripheral. The
central route, requiring more cognitive processing and leading to more elabora-
tions, is supposed to be stronger when the information is regarded as personally
relevant. Further, central route processing will lead more readily to lasting attitude
changes. The study by Kreuter et a/. (1999) suggests that computer-tailored infor-
mation is more likely to be processed centrally.

In a comprehensive review of the effectiveness of nutrition education, Con-
tento and colleagues concluded that nutrition education was more likely to lead
to healthier diets if more of the following prerequisites were met (Contento, Balch,
Bronner, Lytle, Maloney. et a!.. 1995):
• • Nutrition education should be tailored to motivators and reinforcers that are

personally relevant to the people in the target group.
• Nutrition education should apply personalised self-evaluation and self-as-

i;- sessment techniques.



• People in the target group should be able to participate actively In the nutri-
tion education Intervention. • -

As stated above, computer tailoring enables the application of these important
health education methodologies and techniques to dietary behaviour change. It
has Indeed been established that computer-tailored nutrition education is per-
ceived to be more personally relevant and that perceptions of personal relevance
are positively associated with the Impact of computer tailoring (Brug «-f ol.. 1999;
Kreuter et oL. 2000). Self-evaluation may be especially important In nutrition edu-
cation. Many people are not aware of how Inadequate (from a health promotion
point of view) their personal dietary habits are (Hrug «'f nl.. 1997; Lechncr. hrng.
De Vries. Van Assema. & Mudde. 1998). For example, it has been repeatedly found
that many people with diets that are higher In fat than Is recommended by health
authorities are not aware of their high fat diets. They believe that their diets are low
in fat (Brug & Van Assema. 2001; Brug ff al.. 1994: Glanz «'t a/.. 1997). This lack of
awareness results in a lack of 'need to change' and subsequently, in a lack of moti-
vation to reduce fat consumption ("why change if nothing Is wrong?'). The lad (hat
people have no clear idea of how much fat they eat is not surprising given Dial fat
intake is a very complex behaviour, involving consumption of various food Hems In
different combinations that may be prepared in different ways. Expert nutritional
knowledge and advanced cognitive skills are needed to be able to assess and evalu-
ate personal fat intake, even more so for different types of fat (e.g., saturated, mo-
nounsaturated). Computer-tailored systems can provide such objective feedback
by incorporating the relevant expert knowledge and performing the calculations
necessary to determine fat intake and compare It with recommendations.

People have a tendency to evaluate their own behaviour by comparing them-
selves with others (Buunk & Gibbons. 1997). Most often, they do this In a 'self-
serving manner' that is. they tend to compare themselves with people who they
perceive to perform worse. This often results In a so-called optimistic bias. In that
most people think that they perform better than most others (Weinsteln. 19H0).
This is also true with regard to fat intake: many people seem to evaluate their
fat intake not in comparison to dietary recommendations but by comparing I heir
diet with what they think other people eat. In most cases, these "others' arc not
a realistic representation of their peer group but a "prototypical" group of high fat
eaters. A majority of people therefore believe that their diet contains less fat than
that of'others'. Even though people may think that their fat Intake does not meet
the nutritional standards, as long as they believe that they eat less fat than most
others, they may still not perceive a need to change. Computer-tailored feedback,
however, provides the opportunity to give people feedback about their consumption
levels compared to nutritional standards and peer group average intake levels and
thus make people aware of the adequacy of their personal intake levels (Brug ef a/.,
1999: De BourdeaudhuiJ & Brug. 2000).
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For whom does computer tailoring work? *. ~ .•.***.> -

Because most computer-tailored nutrition interventions to date have used (rather
extensive) questionnaires for the personal survey and have provided respondents
with written feedback, it has been argued that computer-tailored nutrition edu-
cation may work only among more highly educated people and people who are
already motivated (o change their diet (Brug & Van Assema. 2000). Indeed, health
communication in general has been found to be more effective among more highly
educated people (Preston. Baranowski. & Hlgginbotham. 1988). and this may be
even more true for written health communications. Non-motivated people (precon-
templators) may not be willing to complete the survey or may not (seriously) read
antl process the tailored feedback, since they experience no 'need to change' and
therefore no reason to participate in the intervention. £?

Most studies on the Impact of computer-tailored nutrition education have in-
deed been conducted among self-selected samples and this typically results in
over-representation of female, motivated and more highly educated respondents.
Indicating that, like health communications in general, computer-tailored nutri-
tion education appeals more to highly educated, motivated women. However, one
of our own similes was conducted In a workplace setting among a largely male
employee population, and resulted In a 74% participation rate and significant re-
ductions In fat Intake in the tailored group (Brug et aL. 1996). Indicating that men
can be Interested In personalised feedback about their diet. Furthermore, a few
larger studies have at least Included suflicient numbers of men and less highly
educated or non-motivated respondents. These studies provide the opportunity
to test possible effect modlllcations of sex. stage of change and education. No sex-
intervenlion interactions have been reported for the impact of computer-tailored
nutrition education. One study reported specifically on the impact of computer-
tailored nutrition education among precontemplators and people with a relatively
low educational level (Brug & Van Assema. 2000). Computer tailoring proved to be
more effective among precontemplators than general nutrition information. Fur-
thermore, people in precontemplation made up 34% of the participants, indicating
that many precontemplators do take an interest in personalised dietary feedback
If and when It is offered to them. This finding suggests that, at least for dietary
fat reduction, people in precontemplation may lack awareness rather than being
uninterested/resistant to making changes. Computer tailoring was found to be as
successful among people with lower education as it was among more highly edu-
cated people, and appreciation and exposure were even better among less highly
educated respondents. Furthermore, the Health Works for Women and FoodSmart
studies were conducted successfully among lower income and minority women
(Campbell ef al.. 1999: Campbell, Tessaro. DeVellis. Benedict. Kelsey. ef a/.. 2002).
For poorly educated participants, literacy issues may interfere with the ability to
use and understand tailored print material. However, for those with at least some
reading ability, tailoring may help because there is less information to read and sift
through, because information that is not personally relevant is eliminated.
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fc We have argued that the power of tailoring lies tn its ability to make nutri-
tion education more personally relevant. However. indivtdualisation of nutrition
education may not always be necessary* to accomplish personal relevance. 11 the
determinants of a specific dietary behaviour differ very little between people in a
certain population, there should be no need to use computer tailoring. In such
a population, well-designed generic materials that address these general deter-
minants will be personally relevant for most of the target audience. Kreuler and
colleagues found proof that when generic materials (by chance) fitted in well with
the determinants and information needs of the respondents, their impact was as
good as or better than that of tailored information (Kreuter, Oswald. Bull. tft Clark.
2000). This indicates that in populations or for dietary behaviours with only minor
variations in behavioural determinants, there is no need to use individual tailoring
techniques. . - . . , . . . . . . ,.. ,

The future of computer tailoring , , , % i

Tailored print materials or interactive technology

Most investigations into the impact of computer-tailored nutrition education to
date have tested computer-tailored print materials (Brug A Van Asscmn. 2000:
Kreuter ef al.. 2000). Several limitations of printed tailored feedback, however,
should be noted. Computer-tailored print materials only utilize part of the poten-
tial of computer tailoring, since interactivity and Immediate feedback are not pos-
sible. Printed computer tailoring typically uses written surveys that are scanned
Into a computer, which then creates written feedback based on the Individual
survey results. The printed feedback, most often In the form of personal letters or
individualised newsletters, is then sent by mail to the respondents. This procedure
typically takes time and effort and requires at least a few days, but more often a
couple of weeks, between completion of the survey and delivery of the feedback.
The longer the period between survey and feedback, the greater the risk that the
personal relevance of the feedback Is diminished, since It may be possible I hat
people change their beliefs, motivations or even their dietary behaviour In the lime
span between survey and feedback. Traditional printed computer-tailored feedback
is also more expensive than generic nutrition education, since It requires at least
some handling of the survey questionnaires and the feedback letters (Kreuter *•( a/..
2000). On the other hand. It is possible that a strong point of printed feedback Is
its ability to be mailed or given directly to an Individual from a trusted source. This
may enhance its credibility and allows users to read it as many times as they wish
and to share it with others.

A major limitation of computer tailoring is that it Is difficult to mimic the positive
characteristics of personal counselling beyond a certain point. Most computer-tai-
lored interventions have not allowed for inclusion of direct interaction between the
respondent and the nutrition education expert. Whereas computerized feedback
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has sometimes Included tailored advice regarding social interaction with or social
support from peers, this interaction is difficult to achieve without more interven-
tion components directly aimed at involving social networks (Brug et a!.. 1999). As
we have argued, the lndtvidualisation of messages may be one reason why compu-
ter-tailored nutrition education is effective. However, computer tailoring can also
be criticised for its individual approach, since it lacks the social component that
Is present in interpersonal counselling (Brug et al.. 1999). It has also been argued
that personalised advice may not be effective since dietary habits are often not
volitional or personally determined, since food is often bought or prepared by oth-
ers. Attempts have therefore been made to conduct family-based tailored nutrition
education. In which different family members received tailored feedback and were
encouraged to discuss their feedback, especially with the person responsible for
the cooking and the shopping. Although family-based tailored nutrition education
has been found to be more effective then generic nutrition education (De Bourdeau-
dhulj A Brug. 2000). a further study failed to prove the superiority of family-based
tailoring over an Individual tailored intervention (De BourdeaudhuiJ et aL. 2002).

Using Interactive technology in computer tailoring may offer solutions to some
of these Issues: lower costs, better Interaction, less time between screening and
feedback, and opportunities for combining computer-tailored feedback with a so-
cially supportive environment, e.g.. by offering opportunities to e-mail the expert'
or partlcipiilr Iti on-line discussion forums or chat sessions. Interactive technol-
ogy allows participants to enter the answers to the survey questions directly into
the Interactive system by means of. for example, mouse clicks, keyboard, voice
recording or touch screen video. Feedback is then given almost immediately on the
(computer) screen (Oenema, Brug. & Lechner. 2001). An early study using a web-
bused computer-tailored system showed that respondents who received interactive
computer-tailored feedback appreciated their information more, were more aware
of their fat Intake levels and were more motivated to reduce their fat intake than
respondents who received non-tailored information (Oenema et al.. 2001). This
study, however, did not attempt to compare the impact of the web-based feedback
with tailored printed feedback. ^

The Internet and especially the World Wide Web are regarded as a very prom-
ising medium for health promotion interventions in general and may have great
potential for the distribution of computer-tailored nutrition education in particular.
In addition to individualised health promotion messages. Internet-based tailoring
can incorporate access to vast information sources, communication with experts,
peers, or early adopters of health promoting interventions, as well as links to pro-
viders and distributors of additional health promotion material (Street. Gold. &
Manning. 1997). On the other hand, we are faced with several challenges when
using the Web for health promotion. The enormity of the Web. with its virtually
unlimited amount of information, the limited possibilities to check the validity of
the information, the sometimes doubtful sources of information, as well as the
limitless opportunities to click" through to other web-sites on completely different
topics, may all be barriers to bringing across credible and effective nutrition educa-



Uon messages (Oenema et aL. 2001). Other potential pitfalls include people's ten-
dency to 'surf the Internet rather than to spend concentrated time on one site, and
the question whether people read differently and/or are less easily persuaded by
electronic text than by traditional text on paper (Murphy et aL. 2003). The real-life
opportunities of Internet-based interactive tailored nutrition education therefore
remain to be investigated.

Future research ^

The combination of greater effectiveness than general health education and the
possibility of reaching larger numbers of people than interpersonal counselling
makes computer tailoring a promising technique worthy of much further research.
Several research gaps must be addressed to advance the Held of computer tailor
ing. First, research is needed to test the impact of computer tailored nutrition
education by more objective outcome measures. To date, the available evidence Is
based on food consumption assessments with food frequency questionnaires and
other self-reports. Studies are needed, and are currently being conducted. In which
biomarkers. such as blood lipids and carotenoids, are used as effect Indicators.
Second, more research is needed to further reveal the processes responsible for
the working mechanisms of tailored interventions, as it is not yet fully clear why
tailored materials are more successful In lntluencing behaviour than non tailored
materials (De Vries & Brug. 1999: Skinner cf al.. 1999). In this line of research.
a number of so-called dismantling studies are underway or in the linal planning
phase. These studies compare the effects of tailored Interventions that differ In
the amount and/or content of the feedback provided. These studies should reveal
which characteristics of tailored interventions increase Its effectiveness, how far we
should go with individualising feedback and when and where further differentia-
tion no longer leads to a greater effectiveness or cost effectiveness. A study that
recently started will test three tailored nutrition interventions. The llrst provides
respondents with feedback about their Intake levels of saturated fat. The second
intervention gives additional normative information, that Is. the respondents' In-
take levels are compared with recommendations as well as with the average Intake
levels of comparable others. The third intervention also provides respondents with
suggestions on how to cut back on fat. This study is Intended to show If personal-
ised feedback about intake levels is sufficient to induce dietary change, or whether
advice on how to make the required changes is necessary. In addition, studies are
needed that test computer-tailored nutrition education against other state-of-the-
art Intervention approaches, such as telephone counselling, social support inter-
ventions, and environmental interventions e.g.. at point of purchase.

Further research is also needed to explore the opportunities for tailoring to mul
tiple health-related behaviours, based on different sources and/or communicated
through different channels. Most studies on computer tailoring to date have Inves-
tigated the potential of interventions aimed at changing one health-related behav-
iour. Computer-tailored interventions have been tested, for example, to encourage
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people to eat less fat. to stop smoking, to be more physically active, to participate In
breast cancer screening, to encourage organ donor registration, or to seek protec-
tion from the sun (Brug & De Vries. 1999: De Nooijer et at. 2002: Reubsaet. Brug.
Kltslaar. Van Hooff. & Van den Borne, in press: Skinner et ai.. 1999).

Some studies have targeted two or more health behaviours, such as consump-
tion of fat. fruit and vegetables (Brug et a/.. 1998a: James et oL. 2002). Attempts
have been and are being made to develop broader computer-tailored interventions
that address various life-style factors. There are several reasons for the develop-
ment of Hfe-style tailored Interventions. Prevention of many contemporary health
problems involves different life-style factors. Prevention of certain cancers may
Involve .smoking cessation, dietary change as well as being alert to possible early
cancer signs. Prevention of obesity and cardiovascular disease and probably also
diabetes and certain cancers Involve dietary as well as physical activity changes.
The so-called WATCH project provided tailored information on multiple behaviours.
I.e.. dirt, physical activity and colorectal screening. The tailored education resulted
In Improvements In all three cancer-preventive behaviours (James et aL. 2002).
A possible problem with tailored life-style Interventions is that inclusion of more
lifestyle factors necessitates more extensive surveys. People may be less willing to
complete such surveys seriously or may be overwhelmed by too many recommen-
dations for change. "Phased* life-style tailoring systems are now being considered.
In which participants first complete a brief screening Instrument to detect the life-
style factors that are most relevant to or of greatest Interest to them personally.
These factors are then surveyed more intensively, leading to the generation of com-
puter-tailored feedback. Tailoring on the participants' choice of behavioural prior-
ity for change indeed appears to be a promising approach for tailored interventions
(Campbell. Tessaro. DeVellis. Benedict. Kelsey. et aL. 2000).

Conclusion

In conclusion, computer tailoring is currently one of the most promising and inno-
vative approaches in nutrition education. Better exposure and more intensive cog-
nitive processing as a result of individualisation and the self-evaluation properties
of computer tailoring have been proposed as important causes of the effectiveness
of computer-tailored nutrition education. However, little is known to date, and
more research is needed, about when. why. where and for whom computer-tailored
nutrition education is effective.
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Web-based tailored nutrition
education: Results of a
randomised controlled trial
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There is ample evidence that printed, computer-tailored nutrition education Is u
more effective tool for motivating people to change to healthier diets than generic
nutrition education. New technology is now providing more advanced ways of deliv-
ering tailored messages, for example via the World Wide Web. Hefore disseminating
a tailored Intervention via the web. it is Important to investigate the potential of
web-based tailored nutrition education. The present study investigated the im-
mediate impact of web-based computer-tailored nutrition education on personal
awareness and intentions related to Intake of fat. fruit and vegetables. A ran-
domised controlled trial, with a pre-test-post-test control group design was con-
ducted. Significant differences in awareness and intention to change were found
between the intervention and control group at post-test. The tailored Intervention
was appreciated better, was rated as more personally relevant and had more sub-
jective impact on opinion and intentions to change than the general nutrition Infor-
mation. Computer literacy had no effect on these ratings. The results Indicate that
interactive, web-based computer-tailored nutrition education can lead to changes
in determinants of behaviour. Future research should be aimed at longer-term
(behavioural) effects, and the practicability of distributing tailored Interventions
via the World Wide Web.

Published as: Oenema, A., Brug,)., & Lechner, L. (2001). Web-based tailored nutrition education:
results of a randomized controlled trial. Hea/fh Education Researc/), 16, 647-660.



Introduction

Computer tailoring Is a technique that has become quite popular In health educa-
tion during the last decade (Kreuter et a/.. 2000). This is not surprising, since com-
puter-tailored Interventions were generally found to be more effective in changing
relevant health-related behaviours than their non-tailored equivalents (Brug et
a/.. 1999: Skinner cf a/.. 1999: Strecher. 1999). Computer-tailored Interventions
mimic to some extent a classic tailoring technique: that of interpersonal counsel-
ling. In computer-tailored Interventions, people are provided with information that
Is attuned to their personal characteristics, like health behaviours, motivations,
attitudes and perceived barriers, thus making the information personally relevant.
Since computer-tailored Interventions document the diagnostic and educational
expertise and techniques of the counsellor in a computer expert system, they lack
the direct social support of Interpersonal counselling. Computer tailoring, however,
provides the opportunity to reach far more people, at far lower costs, than would be
possible with Interpersonal counselling. The combination of greater effectiveness
than general health education and the possibility of reaching larger groups of peo-
ple than Interpersonal counselling makes computer tailoring an interesting method
that Is worth being explored both In greater depth and more extensively. Explora-
tion in greater depth Is required In order to further reveal the processes responsible
for the working mechanisms of tailored Interventions, as It Is not yet fully clear why
tailored materials are more successful In influencing behaviour than non-tailored
materials (l)e Vrles & Urug. 1999: Kreuter <•* a/.. 1999: Skinner ef a/.. 1999). More
extensive exploration Is needed in order to examine the possibilities for applying
tailored messages to Influence different health-related behaviours, using different
Information sources and communicating through different channels. The present
study alms to contribute to the more extensive exploration, in that it explores the
Immediate Impact of computer tailoring via a new channel.

The present paper reports the methods, results and implications of one of the
first empirical evaluations of a so-called second-generation computer-tailored in-
tervention: a nutrition education tool that is suitable for interactive use via the
World Wide Web fWWW). Before presenting the study we will give a brief summary
ol why nutrition education is Important and why computer-tailored, and therefore
individualised, feedback may be especially effective for nutrition education.

Diet and awareness in the Netherlands

Diets low In saturated fat and high in fruit and vegetables are thought to reduce
the risk of chronic diseases, like cardiovascular diseases and various cancers
(WIHct, 1994). Consumption of saturated fat is too high and Intake of fruit and
vegetables is far too low In the Netherlands (Voedingscentrum. 1998) as well as in
most other "Western' countries (Beer-Borst. Hercberg. Morabia. Bernstein. Galan.
ef a(. 2000). In the Netherlands, fat consumption is responsible for approximately
37 percent of total daily energy intake, with 14% of total energy intake coming from

40



saturated fat. These figures are substantially higher than the Dutch recommended
values (30-35 % energy from fat: 10 % from saturated fat). The most recent Dutch
national food consumption survey has shown that between 1988 and 1998. fruit
and vegetable consumption decreased from 125 to 105 grams of fruit and from 141
to 123 grams of vegetables, while Dutch nutrition authorities recommend eating
at least two pieces of fruit and 200 grams of vegetables per day (Voedingseentrum.
1998). Although the vast majority of the Dutch population eat too much fat and not
enough fruit and vegetables, most people are not motivated to change to healthier
diets (Brug ef a i . 1997). This lack of motivation to change has been attributed to
the fact that most people are not aware of their unfavourable diets (Brug <*f a/..
1997). A majority of Dutch adults are convinced that their diet Is low in fat and pro-
vides sufficient quantities of fruit and vegetables while in fact, their intake of these
food products Is not In line with recommendations (Brug t'f ai.. 1994). This lack of
awareness of personal (dietary) behaviour has also been found In other countries
(Glanz ef ai.. 1997) as well as for other complex health risk behaviours (Koiula. Van
Assema. & Brug. 2001) and has been identified as a major harrier In motivating
people to change to healthier diets. Therefore, it Is Important to make people aware
of their intake levels as a first step to behavioural change.

The importance of raising awareness Is emphasised in Welnsteln's Precaution
Adoption Process Model (Weinstein. 1988). According to this model, awareness of
risk behaviour emerges through three phases. If people are to become fully aware
of a risk behaviour and are to become motivated to change this behaviour, they
have to proceed through all three phases. Phase 1 Is reached when people agree
that they have heard of the (health) risk associated with a particular behaviour,
for example that eating too much fat can cause cardiovascular diseases. Phase 2
is reached when people know that the risk behaviour Is prevalent, I.e.. when they
are aware that many (other) people engage In this risk behaviour. Finally, phase 3
is reached when people acknowledge that they are engaging in the risk behaviour
themselves (Weinstein. 1988). Where fat. fruit and vegetables are concerned, a
majority of the Dutch population seems to have reached phase 2. but not phase 3.
Most people in the Netherlands know that eating too much fat and too little hull
and vegetables is bad for health, and they agree that many people eat too much fat
and not enough fruit and vegetables. However, fewer than one-third of the popula-
tion perceive their own diet to be too high In fat or too low In fruit and vegetables.
According to Weinstein, the third stage of awareness can be achieved by giving
personalised feedback on individual risk behaviour (personal feedback) as well as
information about the risk behaviour of others (normative feedback) (Weinstein,
1988). As regards awareness of dietary habits, people should be provided with ac-
curate information about their own fat, fruit and vegetable consumption levels, and
those of others.

Computer tailoring

In tailored information, personal dietary habits can be compared with recom-
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mended intake levels (personal feedback), with the consumption patterns of peers
(normative feedback) and with perceived risk behaviour. Furthermore, informa-
tion can be provided which addresses beliefs and self-efficacy expectations with
respect to healthier diets. Matching the information to personal characteristics
can be achieved by linking up the results of a personal assessment or diagnosis
with a message library, through a set of algorithms documented in a computer
programme. The algorithms ensure that a set of messages tailored to the individual
assessment is collected from the library. This set of messages forms the personally
relevant Information and can be presented in various ways, like for example a let-
ter, a newsletter, or a magazine.

• . . - . - . . . . • • • •• ; . • . - - t r y !

The impact of computer-tailored interventions : ^ ><..=

Several reviews of computer-tailored interventions have recently been published
(Brug et at. 1999: Skinner et aL. 1999: Strecher. 1999). Computer tailoring has
proved successful in Influencing smoking behaviours (Dijkstra. De Vries. & Roijack-
ers, 1998; Strecher. 1999). In encouraging participation in breast cancer screening
(Kakowskl c( «/.. 1998: Skinner e( ai.. 1994). and also in promoting healthy dietary
habits (Brug ef ai.. 1999). , ; ; ' 1>

The tailored nutrition Interventions that have been described to date (Brug et
«i.. 1999: Skinner <•( a/.. 1999) mainly aimed at reducing fat Intake and increas-
ing fruit and vegetable consumption. Results with regard to fat consumption have
been quite consistent: tailored materials result In a significantly higher reduction
of fat Intake. Results for fruit and vegetable consumption, however, have been less
straightforward. Some studies found a significantly higher increase in fruit and
vegetable consumption In the tailored intervention groups (Brug et ai.. 1998a).
whereas other studies did not find any intervention effects (Campbell, DeVel-
lis, Strecher. Ammerman. DeVellls. & Sandier. 1994: Lutz. Ammerman. Atwood.
Campbell. DeVellls. & Rosamond. 1999). Most studies found that tailored materials
were remembered, appreciated and read better than non-tailored materials (Brug
ef a/.. 1998a; Campbell et a/.. 1994). These results show that tailored nutrition
Interventions can have a positive influence on dietary change.

•*; • •; 3 • « ! i * » W >

First-versus second-generation tailored interventions ; •-

Most computer-tailored interventions that have been used to date have provided
people with printed materials. This is referred to as first-generation tailoring (Skin-
ner et ai., 1999: Strecher. 1999). As technology proceeds, a second-generation of
more advanced ways of delivering tailored messages is feasible. The World Wide
Web has been proposed as a very promising channel for delivering computer-tai-
lored feedback. However, before disseminating interactive computer-tailored inter-
ventions via the web. the effectiveness of this method should first be established.
The present study aimed at exploring the immediate Impact of a web-based compu-
ter-tailored nutrition education programme for adults, on self-rated intake levels of



fat, fruit and vegetables and on motivation to change these dietary behaviours, as
compared with a non-tailored intervention. , : ^ - ~ T«J?

We hypothesized that:
• The web-based tailored intervention would have a greater impact on self-rated

intake and motivation to change than the non-tailored intervention:
• The web-based tailored intervention would be appreciated better than the non-

tailored intervention:
• Appreciation of the Intervention would be higher among respondents who

were more experienced in using the computer.

Methods

Participants ^

Participants were recruited from among the employee* and students of various
institutes for (adult) education. Potential participants received a letter prior to the
study, explaining its purpose and general procedure. Alter this letter, the employ-
ees were sent an e-mail, to which they could reply to Indicate their willingness to
participate in the study. The students were asked during one ol their classes If they
were willing to participate in the study. The only exclusion criterion was Insufll-
clent understanding of Dutch. During recruitment, we made It particularly clear
that people with no explicit interest in nutrition should also enrol.

Participants were offered a € 9 gift voucher and could win a trip to Paris for two
that was to be rafiled among all the participants of the study.

Study design and procedure

A pre-test-post-test randomised controlled trial was conducted to compare the
tailored intervention with a control condition. Appointments were made with the
people that had indicated their willingness to participate in the study. Respond-
ents were exposed to the interventions on site, either In classrooms or ofllces. In
both cases, care was taken that respondents could not see or communicate with
each other. After the participants had received Information about the study and
had given their informed consent, the procedure of the study was explained In
further detail. The participants were randomly assigned to one of the conditions
by drawing lots. Respondents in the Intervention group then started going through
the web-based tailored programme, i.e.. filling out the assessment and reading the
feedback. Respondents who were not experienced in using computers were given
a brief Instruction on how to proceed through the programme. After respondents
had finished the programme, a written post-test questionnaire was handed out.
Respondents In the control group were first asked to fill out a written baseline
questionnaire. Subsequently a written general nutrition information letter was



handed out to them to read, after which they were asked to fill out a post-test
questionnaire. In the present study participants could not take a print out of the
tailored information or a copy of the letter home with them.

M e a s u r e m e n t • - ' " • ' ^ r - ^

The baseline questionnaire was an 84-ltem self-administered questionnaire, con-
sisting of three parts. The first part assessed information about age. sex. weight,
height, educational level, living situation (alone/together), use of special diets and
whether or not the respondent regularly did the cooking or the shopping for the
household. The second part was a validated food frequency questionnaire, which
assessed the frequency of use of 19 products or product categories (i.e.. dairy
products, bread spreads, cheese, meat, gravy, sweet snacks and savoury snacks)
that contribute most to saturated fat intake, as well as the quantities and types of
product (high fat. medium fat. or low fat). The answers to the food frequency ques-
tionnaire were used to calculate a score for fat. ranging from 0 to 80. This score is
a reflection of total saturated fat Intake. One point resembles about two grams of
saturated fat and thus a high score reflects a high saturated fat intake. The advan-
tage of this screening instrument Is that it Is short and easy to administer, while
It still enables the ranking of respondents according to individual fat Intake and
the detection of changes In Individual fat consumption (Van Assema. Brug. Kok.
& Brants. 1992). The frequency and quantity of fruit and vegetable consumption
were assessed by a total ol ten questions on the frequency (how many days a week)
and quantities of vegetables (cooked and raw) and fruit (citrus fruit, other fruit and
fruit Juice) usually consumed. This information was used to calculate the average
number of servings of vegetables and fruit per day. The contents and validity of this
food frequency questionnaire have been described in more detail elsewhere (Van
Assema et a/., 1992; Van Assema. Brug. Ronda. & Steenhuis. 2001).

The third part of the questionnaire assessed the respondents" self-rated intake
levels of fat. fruit and vegetables, which were used as a reflection of awareness
of personal Intake levels. Self-rated intake was assessed at two levels: self-rated
intake and self-rated Intake compared to others. Both were measured by means
of one question (see Table 3.1). Stage of change, attitudes and self-efficacy related
to reducing fat intake and increasing fruit and vegetable consumption were also
assessed at baseline, as these factors were used to tailor the feedback (see Table
3.1).

The post-test questionnaire consisted of 49 items (intervention) or 46 items
(control). The latter questionnaire was slightly shorter because some specific ques-
tions on the attractiveness and usability of the nutrition intervention could not be
used in the control group. The post-test questionnaire consisted of two parts. The
first part included the same self-rating and staging items as the baseline question-
naire, with extra Items to assess intention to change fat. fruit and vegetable intake
on seven-point scales (see Tables 3.1 and 3.2). The second part of the post-test
questionnaire consisted of questions on the appreciation, relevance, credibility and



Table 3.1. Overview of psychosocial questions

Self-rated intake*
- How much fat/fruit/vegetables do you think you eat? (self-rated intake)
- Do you think that the amounts of fat/fruit/vegetables you eat are larger or smaller than those of

other people of your age and sex? (self-rated intake compared to others)

General attitude'
- Do you think it is good or bad to eat less fat/more fruit/more vegetables?

Self-efficacy*
- Do you think it would be easy or difficult for you to eat less fat/more fruit/more vegetables?

Stages of change''
- Do you intend to start eating less fat/more fruit/more vegetables within half a year from now?
- Do you intend to start eating less fat/more fruit/more vegetables within a month?
- Do you already eat less fat/more fruit/more vegetables?
- Did you try to eat less fat/more fruit/more vegetables before?
- Did you continue eating less fat/more fruit/more vegetables since you started to do so?

Note. * Measured on five point scales ranging from very little/much smaller - very much/much larger,
*> Measured in a yes/no format.

use of the intervention (see Table 3.3). These questions had to be answered on 100
mm visual analogue scales with completely agree" and completely disagree' as the
two extremes. Finally, there were questions about the frequency and ease of com-
puter use. and familiarity with the Internet (how often do you use <i computer/the
Internet? How easy Is it for you to use a computer/llnd something on the internet?),
to be answered on six- and five-point scales respectively.

The tailored intervention \

Generating a computer-tailored nutrition message requires three Inter-related
components: a theory-driven diagnostic tool to assess feedback goals for each par
tlcipant. a message library containing feedback messages for all possible diagnoses
and a computer programme that selects the feedback messages that correspond
with each specific diagnosis (Brug et aL. 1999). These same elements are neces-
sary for a web-based tailored intervention, but a web-based Intervention offers
more flexibility as well as more opportunities for Interaction. For example. It Is not
necessary to complete the whole diagnosis before feedback Is given: not only the
feedback, but also the diagnostic tool can be tailored by skipping questions that
are not relevant to a respondent: the amount and specificity of the feedback can be
tailored to the respondent's need for Information at a specific time, by giving the
respondent a choice to answer more questions and receive more specific Informa-
tion on a particular topic.

The diagnostic tool used for the present intervention was the baseline question-
naire described in the previous subsection. The questionnaire was divided into
three separate parts, one for fat. one for fruit and one for vegetables, thus creating
three short questionnaires.
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The programme started with a home page describing what a tailored nutrition
education programme Is, for whom this particular programme was made, who
produced It and how it should be used. After reading this home page, a respond-
ent could start the programme by clicking on a button in the menu bar on the left
side of the screen (see Figure 3.1). For the purpose of the present study, we asked
respondents to follow the sequence in the menu bar. which starts with fat, followed
by vegetables, fruit and recipe suggestions, although a random sequence is pos-
sible.

Each topic started with a short Introduction on the subject, for example why low
fat diets are Important and that It is Important for everybody to have diets low in
fat. This Introduction was followed by the diagnosis section. Questions appeared
on the screen one by one, with the next question appearing as soon as the previous
one had been answered. Questions that were irrelevant to a particular person were
skipped. For example, vegetarians were not asked questions on meat consump-
tion. Thus the questionnaire could differ In length, depending on the individual
(lift. Alter all relevant questions had been answered, the feedback appeared on the
screen. In an attractive layout, with a coloured background and illustrations ac-
companying the texts. Respondents could proceed to the next topic by clicking the
next button In the menu bar.

IUW PERSOOMJJKE VETSCORE
| U gt«n Mn <JW u dankt v««t vat t« *t«n Indsrdaad blljkt Ut de antwoorden op de vragen
Idol u KoarKMJnhjk me«r vet ««t dan door datfondtgan wordt awtovoian U eat <x* maar
I v»t dan dt maa»te andtr* vrouwan van uw toeftrjd. U haaft 42 vatpunten E«n vatjxx* Is
1 ongaveer 4 oram vet par dag. U rc«j met mor, an llefM minder dan 1 <a v.-tr*n«an moetcn
Intbban In de graftakNarorxtef staa« dat

IBELANGRUKE veTLEVERANUHtS EN SUGGEST IES OM NONOER VET TE 6AAN ETB<

I HKrondcr noaman wi) Mn of ma« ba4angrf)fc« v«tl«v«ranct«rs in uw voatfng an oaven daema
I i f t ymt l * o « h « u d»* kvnt v«wangar> door mlryjar vette productan.

Figure 3.1. Part of the fwdback section on fat.
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Each feedback section started with a short introduction and an overview of
topics to be discussed. Feedback messages were given on the respondent's own
estimation of fat intake and the fat score computed from the baseline question-
naire. The respondent's personal fat score was compared with recommended in-
take levels, and respondents who underestimated their fat Intake were confronted
with their misconception. If the fat score exceeded the average fat score of others
of the same age and sex. the personal fat score was also compared with that of
others. This Information was visualised in a graph (see Figure 3.1). Subsequently,
messages were provided on the most important sources of fat In the diet and low
fat alternatives. Messages were available on the major sources of fat In the Dutch
diet (milk products, bread spreads, cheese, meat, gravy and sauce, savoury snacks
and sweet snacks), but respondents only received information on fat sources that
featured prominently in their own diet.

The information on fat ended with a message tailored to stages of change, mo-
tivating people in precontemplation to reconsider their fat intake, encouruging re-
spondents in contemplation and preparation to proceed to action, and reinforcing
respondents in action and maintenance to continue with their changes. Messages
differed for positive, negative or neutral attitudes and positive, negative or neutral
self-efficacy expectations. Respondents who thought It would be difficult for them
to eat low fat food In live particular situations (when In a restaurant, when Invited
by family or friends, when at a party, when hungry between meals), were given
messages on how to face these difficult situations.

Feedback on vegetable intake was given by comparing the computed vegetable
intake with the recommended quantity of 200 grams of vegetables each day. Re-
spondents who did not meet the recommended levels were given suggestions on
how to Increase consumption by either eating vegetables more frequently or In
larger portions. Suggestions were made to eat vegetables with other meals, as well
as tips for easy ways to increase vegetable consumption. For those who did not
meet the recommendation for vegetables, portion sizes for three different! kinds of
vegetables were given, both In words and photographs. The Information on vegeta-
ble consumption also ended with a message tailored to stage of change.

Computed fruit consumption levels were compared with recommended levels
and self-rated intake levels. The messages emphasised the Importance of eating at
least two pieces of fruit each day. Respondents who did not meet the recommenda-
tions were given suggestions on how to increase fruit Intake, tailored to the time of
day fruit was usually eaten. Again, the Information ended with a message tailored
to stages of change.

Finally, the recipe part offered 56 recipes for low fat and high vegetable main
courses, desserts and snacks, which respondents could browse through. This part
could be entered either by clicking the button In the menu bar or via links In the
information sections on fat. fruit and vegetables. The message library has been
tested in earlier studies (Brug et ai. 1998a: Brug & Van Assema. 2000) and was
revised and extended for the present study.

A computer programme, written in Visual Basic, enabled the creation and stor-



age of all essential parts of a tailored Intervention (screening instrument, message
library, tailoring algorithms, and layout of the final feedback). Java script routines
generated the tailored messages and created a website consisting of HTML pages.
The programme was created for use on the Internet, but for the purpose of the
present study we had the programme installed locally on hard disk, to make sure
people would use the programme and not surf to other sites. Internet explorer
5.0 was the browser used to run the programme. The web-based programme was
pre-tested In two sessions and changes were made according to the findings of the
pre-tests.

Control condition

Respondents In the control condition received a non-tailored nutrition information
letter, with information derived from brochures of the Netherlands Nutrition Cen-
tre. The letter provided Information on the importance of a healthy diet and on the
fact that Dutch people rat too much fat and not enough fruit and vegetables, but
I hat many people do not know they have unfavourable diets themselves. The sec-
tion on fat listed the risks of high fat diets and emphasised that everybody who eats
loo much fat Is :il risk. Ixiw f;it alternatives were given for some high fat products
I hat iire- very common in the Dutch diet. The fruit and vegetable part emphasised
the positive consequences of eating more fruit and vegetables, followed by sugges-
tions for Increasing fruit and vegetable Intake. The letter ended with two low fat
recipes. Thr four page letter was Illustrated with cartoons.

Statistical analysis

Equality of study groups at baseline was tested by means of logistic regression
analyses with the study group as the dependent variable and age. gender, con-
sumption of fat, fruit and vegetables, self-rated intake and self-rated intake com-
pared to others as the independent variables.

Analyses of variance were used to test for differences in intention to change to
low fa I and high fruit and vegetable diets between study groups at post-test. To test
for differences between study groups In post-test self-rated Intake levels analyses
of co-variance were conducted, adjusting for the baseline self-rated intake levels.
Since people with unfavourable diets should profit in particular from nutrition in-
terventions, the same analyses were conducted separately for subgroups that did
not meet recommended intake levels at baseline. Chi-square tests were used to
test for differences in proportions of respondents who did not meet recommended
Intake levels in both study groups.

Differences in use, subjective estimation of impact and appreciation of the tai-
lored nutrition Information programme and the general nutrition information letter
were tested using (-tests.

To detect differences in the appreciation of the tailored nutrition information
programme between computer-literate and computer-illiterate respondents. Pear-
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son correlations were computed between computer literacy (calculated as the sum
of frequency and ease of computer use. Pearson r = .80) and the attractiveness as
well as ease of use of the programme. ^ ,-

Differences with p < .05 were considered to be significant. Analyses for interven-
tion effects were one-tailed, since the superiority of the tailored intervention was
hypothesized. The analyses were only conducted when no substantial violations of
normal distribution were found.

Results

Participants

A total of 204 respondents participated in the study. Due to technical
the data of four subjects in the tailored intervention group were lost. Information
on the fat consumption of two other respondents in the tailored intervention group
was not recorded, although the subjects completed the whole programme. Two
respondents only completed the section on fat. Of these four respondents the data
on the completed and recorded topics were included in the analyses. Thus, most
analyses were conducted on 96 subjects in the tailored intervention group and 102
subjects in the control group. ,

Baseline measurements

Approximately two-thirds of the respondents were female (62%). Mean age was 44
years (SD = 9.7). Almost half of the respondents had a college or university degree
(47%), while 26% had completed medium level or lower professional education.
22% had graduated from high school and 5% had no education beyond primary
school.

The average fat score was 18.5 (SD = 6.3). while the average vegetable intake
and fruit consumption was 198.5 grams (2.5 servings. SD = 103.2 grams) and
2.2 pieces (2.2 servings. SD = 1.7 pieces) per day respectively. Logistic regression
analyses found no differences between the study groups In these average Intake
levels or In other key variables at baseline.

Fifty-two (54%) respondents in the tailored intervention group and 44 (43%) In
the control group exceeded the recommended levels for fat Intake, while 47 (49%)
and 45 (47%) respondents in the tailored Intervention group and 53 (52%) and
53 (52%) respondents in the control group did not meet the recommended Intake
levels for vegetables and fruit respectively. The percentage of respondents In each
subgroup did not differ significantly between the study groups.

Impact on self-rated intake and motivation to change

Analyses of (co)variance showed significant differences in the Intention to eat less



fat and in self-rated fat intake compared to others (Table 3.2). Respondents in the
tailored intervention group had a significantly greater intention to eat less fat |F( 1.
196) = 5.85. p = 008| and were significantly less likely to think that they ate less fat
than others |F11. 195) = 5.52. p= .010|. Self-rated fruit intake |FT 1. 194) = 7.63. p =
.0031 and self-rated fruit Intake compared to others |FU. 193) = 2.97. p = .044] were
significantly higher in the tailored intervention group, indicating that respondents
In the tailored Intervention group were significantly less negative about their fruit
consumption.

Use, subjective impact and appreciation

Respondents In both groups read most of the nutrition information and both
groups rated the information equally attractive to read (Table 3.3). The tailored nu-
trition Information programme, however, was more likely to be used again U(192)
- 2 . 4 7 . p= .008|.

Respondents In the tailored Intervention group were more likely to have
changed their opinion about their diet |((193) » 3.82. p = .000| and more likely to
express the- Intention to change their diet |t(195) = 3.35. p= .001) as a result of the
nutrition information.

Although both groups were equally positive In their answers to the questions
whether the nutrition Information was clear, credible and interesting, respondents
In the tailored Intervention groups rated the Information about all three topics as
more personally relevant |((180) = 3.52. p = .001 for fat; ((184) = 3.27. p = .001 for
vegetables; ((187) = 1.91. p = .029 for fruit], more specifically intended for them
|((190) = 6.92. p = .000 for fat; ((191) = 6.76. p = .000 for vegetables: t(189) = 4.91.
p = .000 for frtiitl. and newer to them |f(172) = 4.61. p = .000 for fat: «171) = 4.05.
p = .000 lor vegetables; ((172) = 3.81, p = .000 for fruitl than did respondents in
the control group.

Computer literacy did not correlate significantly with the attractiveness of the
web-based tailored intervention (Pearson r = .02). indicating that the programme
was rated equally attractive by both computer-literate and computer-illiterate re-
spondents, but a significant negative correlation was found between computer lit-
eracy and ease of use of the programme (Pearson r = -.27. p < .01). indicating that
the programme was more difficult to use for computer-illiterate respondents.

Discussion :

The web-based tailored nutrition information programme we tested in this study
resulted in some significant differences between the tailored intervention group
and the control group as regards the self-rated intake levels of fat. fruit and veg-
etables, and in the intention to change to healthier diets. Effects occurred both in
the total study population and in the sub-groups of respondents with unfavour-
able diets. Furthermore, the tailored intervention was evaluated more positively
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Table 3.2. Mean values (and SD) for key variables at baseline and post-test for the total study population and for respondents with intake levels of fat, fruit

and vegetables not in accordance with recommendations

Total study population
Respondents with intake levels not in accordance with

recommendal ions'

Baseline Post-test Baseline Post-test

Variable.
Tailored
(n - 96)

Control
(n - 102)

Tailored
(n - 96)

Control
(n - 102)

Tailored' Control' Tailored* Control'

Self-rated fat intake'

Self-rated fat intake compared to
others'

Intention to eat less faf*

Self-rated vegetable intake'

Self-rated vegetable intake com-
pared to others'

Intention to eat more vegetables**

Self-rated fruit intake'

Self-rated fruit intake compared to
others'

Intention to eat more fruit*

0.03(0.73) -0.23(0.77) 0.17(0.68) 0.01(0.81) 0.02(0.73) 0.07(0.62) 0.38(0.66) 0.32(0.67)

-0.31(0.70) -0.44(0.77) -0.05(0.80) -0.33(0.74)*' -0.35(0.65) -0.16(0.68) 0.19(0.82) -0.09(0.65)''

0.72(1.21) 0.29(1.26)"

0.20(0.71) 0.37(0.73) 0.08(0.74) 0.30(0.76) -0.06(0.70) 0.11(0.64)

0.18(0.74) 0.30(0.78) 0.08(0.82) 0.27(0.72) 0.00(0.81) 0.04(0.76)

0.22(1.33) 0.10(1.21)

-0.49(0.91) -0.51(0.98) -0.27(0.93) -0.49 <0.97)" -0.91(0.85) -1.00(0.73)

-0.31(0.93) -0.34(1.01) -0.16(0.89) -0.34 (0.96C -0.67(0.88) -0.87(0.84)

0.58(1.32) 0.51(1.34)

0.96(1.15)

-0.19(0.77)

•0.21 (0.86)

0.61 (1.20)

0.04 (0.73)

0.06 (0.63P

0.64(1.15) 0.15O.23C

-0.78(0.90) -1.00(0.73)

-0.64 (0.77) -0.81 (0.84)

1.27(1.01) 0.75

Note - Significant difference between tailored intervention and control group at post-test p < .05. * Significant difference between Uikxed intervention and control
group at post-test p < . 01 . ' Measured on a scale ranging from -2 to * 2 (very low/much lower - very high/much higher), * Measured on a scale ranging from -3 to
+ 1 (definitely not - definitelv), ' Numbers of respondents in each sub-group are mentioned in the baseline measurement section,' Respondents who do not meet
the relevant recommendation.



, subjective impact and appreciation of the tailored and general nulhtian information (means and standard deviation)

Tailored
(n - 96>

Control
(n - 101)

I read all of the nutrition information

I would consult the programme/letter again if I had the
opportunity

The nutrition information was attractive to read

I changed my opinion about my diet as a result of the nutrition
information

I intend to change my diet as a result of the nutrition
information

7.0(11.6)

29.7 (32.5)

15.0(16.7)

40.2 (28.5)

5.1 (11.9)

41.9<36.4)*>

19.5(22.1)

56.9 (32.9)*

35.2(28.6) 49.6 (31.8)*

Forfat For vegetables For fruit

Tailored
(n - 95)

Control
(n - 101)

Tailored
(n - 95)

Control
(n - 101)

Tailored
(n - 94)

Control
(n - 101)

The information was clear

The information was of personal relevance to me

The information was specifically intended for me

The information was credible

The information was new to me

The information was interesting

10.8(16.4)

24.9 (23.7)

25.9 (26.2)

14.9(21.4)

61.9(34.3)

21.8(22.2)

7.7(12.0)

39.4 (33.7)*

54.8 (32.3)*

12.0 08.8)

81.8(25.2)'

25.5(25.3)

9.3 (11.9)

29.5 (26.6)

30.5 (27.9)

12.4(14.6)

66.8 (32.0)

26.7(26.5)

8.7(13.3)

44.1 (35.7)*

60.2 (33.4)*

9.7(15.6)

83.1 (23.2)'

24.7(25.5)

8.3(11.0)

28.2 (26.5)

29.6(27.5)

12.2(16.4)

68.5 (30.5)

24.5(25.1)

8.1 (13.2)

36.6 (34.4)'

51.3(34.1)*

10.9(16.2)

83.3 (22.9)*

23.0(24.1)

Note. Scores on visual analogue scales ranging from 0 (completely agree) to 100 (completely disagree). ' Significant difference p < .05. •> Significant difference p <
. 0 1 , ' Significant difference p < .001.



on important criteria for effective dietary interventions (Contento et aL. 1995):
personal relevance, matched to the individual, and novelty of information. The tai-
lored intervention was attractive to computer-literate as well as computer• illiterate
respondents. '">.,?f»"^fl-»?*iw;'t>>LA-. . .•...,.;.,

• < The present study is the first to assess the Impact of web-based computer-tai-
lored feedback and one of very few studies to assess the immediate impact of the
intervention. Since almost all studies on computer-tailored nutrition education
have assessed short-term (1 month) or longer term (> 4 months) changes as well as
primarily behavioural changes (Brug ef aJ.. 1999), the present study is not readily
comparable to these earlier studies. Nevertheless, similar to other studies on the
impact of computer tailoring, tailoring effects on intentions to change lo healthier
diets were found. The focus of the present study was specifically on Increasing
awareness of personal dietary intake, and tailoring effects were found on sell-rated
intake levels, which are a reflection of awareness. Since awareness of personal in-
take has been identified as a prerequisite for proceeding to dietary change, these
results are certainly relevant and are in line with findings from a recent study by
De BourdeaudhuiJ & Brug (2000).

From earlier studies we have learned that tailored nutrition interventions ure
generally more effective in inducing dietary change than non-tailored interventions.
The present study provides some evidence that a second-generation, interactive,
computer-tailored intervention also Influences factors that arc important deter-
minants of dietary change. The web-based tailored intervention that was tested
had. at least, a greater immediate impact and was better appreciated on Important
features than general nutrition information. Although this information on the Im-
mediate impact Is promising, results are limited to effects on pre-behavloural de-
terminants and we lack information on longer-term and behavioural effects. Our
future research will aim at studying the longer-term effects of the Intervention on
awareness, intention and behaviour.

There are some further limitations to this study that should be taken Into con-
sideration in Interpreting the results. The impact of the intervention was studied
in a controlled situation. The programme was locally run and there were no pos-
sibilities of linking to other pages or sites outside the programme. Furthermore, we
instructed the respondents to follow the programme in a predetermined sequence
and to complete the whole programme. This gave us the opportunity to study the
results of the programme, but In real life settings the programme may be used
differently, there may be distraction from the programme to other sites and there
may be other confounding factors which all could lead to different results. Gen-
eralisabillty of the results of this study to other populations Is limited, because
our sample was not representative of the entire Dutch population. Although we
approached potential respondents by direct mall or through face-to-face contact,
asking them to participate in our study, the sample was nevertheless self-selected.
Even though we emphasised that anybody could participate in the study Including
people with no particular interest in food and nutrition, we may have selected a
sample of respondents who were more than usually interested in nutrition and diet.
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Indeed the proportion of respondents with unfavourable diets in the present study
was somewhat lower than that in the general Dutch population (Voedingscentrum.
1998). although we still attracted many people who did not meet the dietary recom-
mendations. Further, we used an electronic questionnaire as part of the tailored in-
tervention, and a written questionnaire in the control group. Studies investigating
the comparability of web-based questionnaires to paper and pencil questionnaires,
however, have found no differences between the two (Davis. 1999). but we cannot
be certain whether this was also true in our study.

To our knowledge, no other studies on the impact of web-based computer tai-
lored Interventions have been published to date. The level of Impact in the present
study Is therefore hard to Judge. Some studies have reported on the impact and
appreciation of non-tailored Internet-based programmes. These studies showed
promising results and the authors were positive about the Internet as a channel to
deliver health education messages (e.g.. Cello. Winzelberg. Wilfley. Eppstein-Her-
ald. Springer, ft a/.. 2000: Wlnzelberg. Eppstein. Eldredge. Wilfley. Dasmahapatra.
eta/.. 2000).

The advantages of a web-based, interactive, computer-tailored intervention
over a more traditional print version are multiple. First of all. immediate feedback
con be given, which makes It more likely that the information is indeed matched
to the respondent's level of awareness, dietary pattern, beliefs and motivations
at that particular time. In the more traditional settings, where printed materials
were used, an Interval of two weeks or more between assessment and feedback is
not unusual. As beliefs and motivations may very well change in such a period of
time, the information may no longer be tailored at the time respondents read their
feedback. Furthermore, because of its more interactive properties, second-genera-
tion tailored feedback is even more similar to interpersonal counselling, which may
enhance the effect of the intervention. Another advantage is that, once on the web.
the tailoring programme can reach a large group of people with a minimum invest-
ment In human effort and may therefore be cost-effective. A web-based computer-
tailored Intervention is ilexible and can be updated continuously, thus making it
possible to tailor to the most recent knowledge of. for example, determinants of di-
etary change or new products on the food market. As regards research applications,
web-based tailored Interventions can be very useful in experimental studies of the
working mechanism of the tailoring process. Because of its flexibility it is relatively
easy, for example, to change the assessment or change the messages, thus creating
different conditions.

A disadvantage is that an intervention provided via the World Wide Web reaches
only people who have access to the Internet. Furthermore information read from a
screen may not be as thoroughly processed as information read as printed mate-
rial.

The present study aimed to investigate the potential immediate impact of a
web-based tailored nutrition intervention, as it is important to assess its effective-
ness before further dissemination. We did not study how the programme could
be used on the web. how to reach the target population via the web and how to
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ensure perceived credibility of the information when provided via the web. It is
important, however, to investigate these issues in future research, since merely
making a promising programme available via the Internet will probably not result
in the use of the programme by the target audience. For example, it may not be
easy to attract people to the web-site. This applies especially to people who are not
aware of their unfavourable diets. They may initially not be interested in web-sites
promoting dietary change, although studies on first generation computer-tailored
feedback do indicate that even people who think their diets are in accordance with
recommendations are interested in personal feedback and do volunteer to receive
tailored messages {Brug & Van Assema. 2000). Furthermore, when people do visit
the website they should be encouraged to stay there long enough to complete the
screening questions and to read the feedback and people should be convinced that
the web-site is produced by a reliable source.

In spite of the limitations of the present study and the Issues discussed. It can
be concluded that a web-based tailored intervention can have an Impact on deter-
minants of dietary change and that the present findings warrant further studies
on the impact and advantages of web-based tailored interventions In promoting
healthy nutrition.
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Feedback strategies to raise -
awareness of personal dietary
intake: Results of a randomised
controlled trial '''"'.,IT-"̂ ,..V '
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Abstract '"" ^ -« ^ - ?-• •

Background — Feedback is a strategy that can be used to Influence awareness of
dietary habits. Feedback was applied in an interactive computer-tailored Interven-
tion and in printed self-test forms. Methods — A randomised controlled trial with
a 3 (study groups) by 2 (higher vs. medium or lower educational level) design was
conducted. Adult subjects (JV = 304) were randomly assigned to a feedback group
or the control group. Immediate impact on realism of self-rated Intake levels of fat.
fruit and vegetables were tested, as were intentions to change. Results — Sell-rated
fat intake compared to others was more realistic among respondents with a medium
or lower educational level in the tailored intervention group. Self-rated fruit Intake
compared to others was more realistic in the tailored Intervention group. Self-rated
fat intake was more realistic in the tailored intervention than the self-test group.
Intention to reduce fat consumption was greater in the tailored intervention group.
Intention to eat more vegetables was greater in the tailored than in the self-test
group. Subjects rated the tailored intervention as more effective, more personally
relevant, more individualised and providing more new Information. Conclusions —
Only the tailored intervention had an Immediate impact on awareness and dietary
change intention and was appreciated better than both other Interventions.

Published as: Oenema A., & Brug, |. (2003). Feedback strategies to raise awareness of personal di-
etary intake: results of a randomized controlled trial. Preventive Med/c/ne, 36, 429-439.
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Introduction m

Intake levels of (saturated) fat are above, while Intake levels of fruit and vegetables
are below recommendations in the Netherlands, as well as in most other Western
countries (Beer-Borst ef a!.. 2000; Ganjl & Belts. 1995). Lack of awareness of per-
sonal dietary habits has been Identified as a major barrier in motivating people to
change to healthier diets (Brug ef a/.. 1994: Lechner et a/.. 1997). To overcome this
barrier, it is essential to find and test strategies that increase awareness. Weln-
steln's Precaution Adoption Process Model (Welnstein. 1988) emphasises the Im-
portance of awareness In behavioural change, and proposes personalised and nor-
mative feedback to Influence awareness. The present study applied personalised
and normative feedback In two Interventions: 1) an interactive computer-tailored
programme providing extensive feedback based on a thorough diagnosis and 2)
printed self test forms, providing brief feedback based on a short and easy to ad-
minister self-diagnosis. The effects of both interventions were compared with those
In a control group that received general nutrition Information, in a randomised
controlled trial. Before presenting and discussing the results, we introduce the
rationale and theoretical foundation of the study.

Diets low In (saturated) fat and high In fruit and vegetables are associated with
a decreased risk of cardiovascular disease and cancer (Wtllet. 1994). The Health
Council of the Netherlands recommends diets with no more than 10 percent of en-
ergy Intake from saturated fat and no more than 35 percent of energy intake from
total fat. The latter oflicially only applies to people with or at risk for becoming
overweight. This is. however, the majority of the population. Recommendations for
vegetables and fruit are at least 200 grams (2.5 servings) and two pieces (2 serv-
ings) each day (Health Council of the Netherlands. 2001). According to the most re-
cent national food consumption survey, intake levels of fat are substantially higher,
while Intake levels of fruit and vegetables are substantially lower than these recom-
mendations. Average intake of saturated fat constituted 14 percent of the energy
intake, and thai of total fat 37 percent. Average intake levels of vegetables and fruit
were 123 (1.5 servings) and 105 grams (1 serving) respectively (Voedingscentrum.
1998). Contrary to these "objective" findings, many people are convinced that their
diets are healthy and therefore do not experience a need to change (Brug et al..
1997: Glanz t»f nl., 1997). The discrepancy between more objectively measured in-
take levels and self-rated intake levels can be defined as lack of awareness, which
Is a barrier for motivation to change.

The role of awareness is emphasised in Weinstein's Precaution Adoption Proc-
ess Model as a prerequisite of contemplating behavioural change (Weinstein. 1988).
The model describes three phases through which awareness of personal risk be-
haviour emerges. For a person to become fully aware (phase three) of a personal
risk behaviour (e.g.. my persona/ intake of saturated fat is too high), it is important
that they have first heard of the health risk associated with that behaviour (phase
one: e.g.. high saturated fat intake can increase the risk of cardiovascular diseas-
es), and that they know that the risk behaviour is prevalent (phase two: e.g.. know-
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ing that many other people eat too much saturated fat). In the Netherlands, phase
two now seems to have been reached. People know that consuming too much tat
and too little fruit and vegetables is detrimental to health and they are convinced
that many (other) people eat too much fat and too little fruit and vegetables (Rled-
stra. Hardeman. Pruyn. Aarnink. Van der Feen de Lille. & Jonkers. 1992). Risk
perception research, however, has shown that although people might be convinced
of the risk for others, they tend to think of themselves as being less at risk. This
Is referred to as unrealistic optimism and is often seen in judgments of personal
risks (Klein & Weinstein. 1997: Weinstein. 1988). Such an optimistic bias seems
to be prevalent in estimating dietary behaviour as well: many people estimate that
they eat less fat and more fruit and vegetables than their peers do. The estimation
of "personal intake compared to others" correlated strongly with self-assessments
of "personal intake", which in turn was found to be the best predictor of Intention
to change in studies by Brug (Brug & Lechner. 1995: Brug ef a/.. 1998b). As long
as an optimistic bias about personal intake compared to others persists, transition
from phase two to phase three will not occur. .. ^

In the Precaution Adoption Process Model, personalised feedback on individual
risk behaviour (personal feedback) and information about the risk behaviour of
others (normative feedback) are considered to be major determinants of the tran-
sition from phase two to phase three (Weinstein. 1988). Although the model was
originally proposed in the context of precautions against health risks, or external
hazards, we think that the model may also apply to the risk /x'/uii'/ours (hat may
cause the actual health risk. Therefore, providing feedback would be an appropri-
ate strategy to enhance awareness of personal risk behaviour and motivate people
to change to healthier diets.

Providing personal and normative feedback on dietary habits requires a method
that allows one to first assess the personal risk behaviour. Furthermore, since lack
of awareness of dietary habits seems to be prevalent among all age groups and
all educational levels in the Netherlands (Brug & Van Assema. 2000) the method
should be able to reach large groups of people. In individual counselling, feedback
can be personalised to a very high extent, but It cannot reach large groups of peo-
ple. At the other end of the 'personalisation continuum", mass media Interventions
can reach large groups of people, but with a minimum of personalised feedback. In
the present study we tested two methods of providing feedback, which are some-
where In between these two extremes: computer tailoring and printed self-test
forms. The principle of each method is described briefly below, followed by the
specific hypotheses of the study.

Computer tailoring is a relatively new technique that has been applied and
tested during the last decade for the purpose of influencing various health-related
behaviours (Brug et al.. 1999: Skinner ef ai.. 1999: Strecher. 1999). Computer-tai-
lored interventions were generally found to be more effective In Influencing smok-
ing behaviour (Dijkstra et aL. 1998: Strecher. 1999). in encouraging participation
In breast cancer screening (Rakowski ef ai.. 1998: Skinner ef ai.. 1994) and in pro-
moting healthy dietary habits (Brug et ai.. 1999). Computer-tailored information Is



generated by means of three interrelated components: a theory-driven diagnostic
tool to diagnose risk behaviour and related determinants, a message library con-
taining feedback messages for all possible diagnoses, and a computer programme
that selects, through a set of algorithms, the messages that match the diagnosis
(Urug et a i . 1999. Kreuter et a i . 2000). The set of selected diagnosis-matched
messages forms the personalised feedback. The contents of the tailored informa-
tion depend on the theoretical perspective from which the tailoring programme is
developed. For the purpose of Influencing awareness of dietary habits, personal
and normative feedback on intake levels can be provided. In addition to this, infor-
mation addressing attitudes, social influence or self-efficacy expectations could be
provided to guide people through further stages of change.

The computer tailored Interventions that have been tested to date have mainly
consisted of printed materials, like letters, newsletters or magazines. The compu-
ter-based character of the tailoring technique, however, makes it suitable for use
In more advanced applications, like interactive programmes on CD-ROM or the
Internet. Technically. It Is now possible to develop and implement these more ad-
vanced computer-tailored Interventions, but before disseminating tailored (nutri-
tion) Interventions via the World Wide Web. It Is Important to evaluate the effects of
this new application. An Interactive web-based computer-tailored nutrition educa-
tion programme is one of the methods we used to provide feedback in the present
study.

Printed self-test forms are the second method we used for providing feedback.
This intervention, however much shorter and less Individualised than the com-
puter tailored intervention, nevertheless offers the opportunity to provide people
with dietary feedback and change Information. An important advantage of self-test
forms is that they are a relatively easy to develop and distribute tool for health edu-
cators In an effort to Increase awareness of dietary intake of large groups op people.
They have therefore the potential of being used widely in health education practice.
This makes It worth-wile to examine the effects of this easy to use and implement
feedback intervention next to a more extensive tailored intervention. Printed self-
test forms are well-known and popular for their use in lifestyle magazines. These
tests allow readers to learn about the "type" they belong to, as regards, for example,
emotional Intelligence or sociability, and what would be the best way for them to
act if they belong to a particular type. Self-test forms like these are partly intended
for entertainment, and are therefore relatively easy to use. but they may still be to
some extent suitable to classify people into appropriate categories. Self-test forms
can be developed for health education topics as well. As such, self-test forms can
be found in many sell-help manuals, but can also be printed in popular magazines,
or used as single forms. Self-test forms consist of a limited number of questions
with a multiple-choice answering format. Each answer corresponds with a letter
or a number. Summing up the numbers or letters received for each question gives
a total score that classifies the respondent into a category. Brief information is
then usually provided for each category. The contents of the questions and the
information depend on the topic to be addressed in the self-test form. For the
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purpose of influencing awareness of personal intake of fat. fruit and vegetables the
information could provide feedback on the assessed intake levels compared to the
recommendations. The feedback should be different for each category. The self-test
forms tested in this study were developed by the Netherlands Nutrition Centre
(Voedingscentrum. 1999). and aimed to increase awareness of dietary habits in
large groups of people, by providing dietary feedback and change information. The
self-test forms were developed based on the results of studies in the Netherlands
showing that lack of awareness was a major barrier towards dietary change (e.g..
Brug ef aJ.. 1994). The self-test forms had not been evaluated on their effects before
the present study.

The purposes of the present study were 1) to explore the Immediate effects on
awareness of and intention to change personal Intake of fat. fruit and vegetables of
two methods of providing dietary feedback and 2) to study differential effects of the
Interventions In groups with different levels of education. Differential effects were
studied because highly educated people might be more attracted to comprehensive
written materials, whereas lower educated people might be more attracted to short
and entertaining materials. We conducted a randomised controlled trial, in which
the effects of the interventions were compared with those In a control group that
received general nutrition information.

We hypothesized that:
• both feedback interventions would have a greater Impact on awareness and

intention to change than the general nutrition information:
• among the respondents with a higher educational level, the Interactive com-

puter-tailored intervention would have a greater impact on awareness and
intention to change and would be more appreciated than the self-test forms
and the general nutrition information:

• among the respondents with a medium or lower educational level, the self-
test forms would have a greater impact on awareness and intention to change
and would be more appreciated than the computer-tailored Intervention and
the general nutrition information.

The present study provides information on the process of awareness raising as a
prerequisite for dietary change and on the possible value of two feedback Inter-
ventions in influencing awareness and intention to change Intake of fat. fruit and
vegetables.

Methods

Participants

Participants were 304 students and employees of adult education centres. In line
with the demands of the Medical Ethics Committee, general letters explaining the
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purpose and procedure of the study were distributed among a large group of poten-
tial participants. Employees could enrol by replying to an e-mail message that was
sent out after the letters had been distributed. Students were Invited to participate
In the study during one of their classes. We emphasised that anybody could enrol,
regardless of their Interest In nutrition. Recruitment activities were stopped when
over 300 respondents had registered for participation. Respondents had to be be-
tween 30 and 65 years of age and sufficient understanding of Dutch was required.
A € 9 gift voucher was offered to each participant and a trip to Paris for two was
raffled among the participants of the study. • *• --.•i *••. ^;h¥}

Study design and procedure

A pre-test-post-test randomised controlled trial with a 3 (two intervention groups
and one control group) x 2 (higher versus medium or lower educational level) de-
sign was conducted. Respondents from various educational levels were separately
assigned to one of the conditions, to ensure an even distribution of educational
levels over all three conditions. Two educational levels were distinguished by as-
signing respondents to either the higher educational level group (university degree
or higher professional Iralnlng) or the medium or lower educational level group (all
education below higher professional training).

The experiment was carried out on the site where participants were working or
attending their classes. I.e.. In offices or classrooms. A maximum of 10 respond-
ents participated in the study simultaneously, but care was taken that they could
not see or communicate with each other.

Appointments as to where and when to participate In the study were made with
the people who enrolled. When arriving at the agreed location, respondents, who
had already been informed about the experiment by means of the letter, were asked
to give their informed consent, after which the study procedure was explained in
further detail. l̂ ots were drawn to assign each participant to one of the three con-
ditions. Respondents who were assigned to the tailored intervention group started
by going through the interactive computer-tailored programme, i.e., filling out the
assessment, which was at the same time the baseline questionnaire, and reading
the feedback. Respondents with poorly developed computer skills received brief in-
structions on how to proceed through the programme. Respondents in the self-test
form and control groups were first asked to fill out a printed baseline question-
naire. After completion of this questionnaire, self-test forms and printed general
nutrition Information letters were handed out to respondents in the self-test form
and the control group, respectively. Respondents in all three study groups were
asked to fill out a printed post-test questionnaire after they had completed and
read the intervention materials. Participation in the study ended with filling out
this last questionnaire. The whole procedure took 30 to 45 minutes.



Measurement

Demographic variables, intake levels of fat. fruit and vegetables and psyrhosocial
variables were assessed using an 84-item self-administered questionnaire. The
questionnaire started with assessing age. sex. weight, height, educational level,
living situation (alone/together), use of special diets, and whether or not the re-
spondent regularly did the cooking or the shopping for the household. A validated
food frequency questionnaire was used to assess intake levels of fat. fruit and veg-
etables (Van Assema et a/.. 2001: Van Assema. Brug. Konda. Steenhuts. & Oenema.
2002). The first part of the food frequency questionnaire assessed the frequency of
use of 19 product categories that contribute most to saturated fat intake, as well as
the quantities and types of product (high-fat, medium-fat, or low-fat). The answers
to the food frequency questionnaire were used to calculate a fat score, ranging from
0 to 80. which reflects total saturated fat intake. This short and easy to adminis-
ter screening instrument allowed us to rank respondents according to individual
fat intake, and to detect changes in individual fat consumption (Van Assema e(
a/.. 2001). In the second part of the food frequency questionnaire, frequency (how
many days a week) and quantities (amount per day) of fruit, fruit Juice and vegeta-
ble consumption were assessed. This information was used to calculate the aver-
age number of servings of fruit and vegetables per day (Van Assema ef a/.. 2002).

Awareness of dietary intake was assessed by measuring realism in sell-rated in-
take compared to others, and in self-rated intake. Respondents were asked to rate
their intake compared to others (much lower - much higher) and their personal
intake (very low - very high) on five point scales. Measures for 'realism in com-
parison to others' and "realism in self-rated intake' were constructed by comparing
the self-ratings with objectively assessed intake levels, in terms of below, above or
equal to average peer intake levels (peer intake levels were based on data from prior
food consumption surveys) and in terms of below, above or equal to recommended
Intake levels. Respondents whose self-rated intake level corresponded with the ob
jectively assessed intake level were classified as 'realistic', others as 'unrealistic'.

Transtheoretical stages of change were assessed, following the staging algo-
rithm as described by Brug ef ai. (1997). Attitudes (do you think It Is bad or good to
eat less fat/more fruit/more vegetables) and self-efficacy (do you think It Is difficult
or easy to eat less fat/more fruit/more vegetables) were measured on five point
scales (very bad - very good: very difficult - very easy) see also Brug ef a/. (1998a).
These variables were only used to tailor the feedback in the computer-tailored In-
tervention.

The post-test questionnaire differed somewhat in length between the three con-
ditions, because specific questions on attractiveness, usability and experience with
self-tests were added in the tailored and self-test groups. Thus, the post-test in the
tailored intervention condition had 49 items, that in the self-test condition had 55
and that in the control condition 46. The first part of the questionnaire assessed
awareness in the same way as described for the baseline questionnaire. Further-
more, transtheoretical stages of change and general Intention to change fat. fruit
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and vegetable consumption (seven-point scales) were assessed. The second part
of the questionnaire measured appreciation, relevance, credibility and use of the
Intervention (see Tables 4.3 and 4.4). These questions were measured on visual
analogue scales (100 mm), anchored by 'completely disagree' and 'completely
agree*. The questionnaire ended with Items about experience and skills In using
the computer and the Internet (How often do you use a computer/the Internet?
How easy Is It for you to use a computer/find something on the Internet?), on six-
and Hve-polnt scales, respectively. ? • »• • ^ .*-*••

T h e tai lored intervention ••••..•- =--*

The components of a computer-tailored education programme are a theory-driven
diagnostic tool to assess feedback goals for each participant, a message library
containing feedback messages for all possible diagnoses, and a computer pro-
gramme (hat selects the feedback messages that correspond with each specific di-
agnosis (Brug <'( at . 1999). The whole programme can be provided in printed form
or. more advanced. Interactively on the computer. In the present study an Interac-
tive wcb-bascd Intervention was used. The Intervention was applicable for use on
the Internet, but In order to create a controlled situation, we had the programme
Installed locally on hard disc. The diagnostic tool was the baseline questionnaire
described In the previous subsection.

The programme started with a homepage describing what a tailored nutrition
education programme Is. for whom this particular programme was intended, who
had produced It and how it should be used. After reading this homepage, a re-
spondent could start going through the programme by clicking the button for fat.
fruit or vegetables in the menu bar on the left side of the screen. Although a ran-
dom sequence was possible, we asked our respondents to follow the sequence in
the menu bar, starting with fat and ending with fruit. A fourth button gave access
to a section with low-fat, high-vegetable recipe suggestions.

Each topic started with a brief general Introduction on the subject, after which
respondents could click through to the diagnosis section. The questions appeared
on the screen one at a time, with the next question appearing as soon as the
previous one had been answered. Irrelevant questions, for example questions on
meat consumption for respondents who had already indicated that they never ate
meat, were skipped. After all relevant questions had been answered, the feedback
appeared on the screen, in an attractive layout, with a coloured background and
illustrations accompanying the texts. Each feedback section started with a brief
introduction and an overview of the topics to be discussed. In the section on fat.
feedback was given on how the respondent's computed fat score compared to the
recommended intake levels. Respondents who had underestimated their fat intake
were confronted with their misconception, and those whose computed fat score
exceeded the average fat score of others of the same age and sex were also given
feedback on their personal fat score compared to that of others. This information
was both written and visualized in a graph. Additional information was given on



the most important sources of fat in the diet and on ways to replace these products
by low-fat alternatives. The information ended with a message that encouraged
people in precontemplation to reconsider their fat intake and those in contempla-
tion and preparation to proceed to action, while respondents in action and mainte-
nance were reinforced to continue with their changes. These messages differed for
positive, negative or neutral attitudes and positive, negative or neutral self-eflicacy
expectations. Finally, there were messages on how to succeed in eating low-fat food
In possibly difficult situations (when in a restaurant, when eating with one's family
or friends, when at a party, when hungry between meals), for those respondents
who perceived these situations as difficult.

In the fruit and vegetable sections, feedback was given on the computed intake
compared with both the recommendations and the self-rated Intake. Respondents
who did not meet the recommended levels were given suggestions on how to In-
crease consumption by eating fruit or vegetables either more frequently or In larger
portions. Suggestions were also made on how to make II easier to eat fruit and
vegetables In the recommended amounts every day. Photographs of recommended
portion sizes of three kinds of commonly eaten vegetables were shown In the feed-
back for respondents who did not meet the recommended Intake levels. The infor-
mation on fruit and vegetable consumption also ended with a message tailored to
the respondents'stage of change. -•" :'^'' =

The recipe part included 56 recipes for low-fat, high-vegetable main courses,
desserts and snacks, which respondents could browse through. The message li-
brary had been tested in earlier studies (Brug et aL, 1998a: Brug & Van Assema.
2000) and was revised and extended for the present study.

A computer programme, written in Visual Basic, enabled the creation and stor-
age of all essential parts of the tailored intervention (screening Instrument, mes-
sage library, tailoring algorithms, and layout of the final feedback). Java script
routines generated the tailored messages and created a website consisting of HTML
pages. The programme was created for use on the Internet, but could also be used
on CD-ROM or hard disk. Internet Explorer 5.0 was the browser used to run the
programme. The web-based programme was pre-tested In two sessions and chang-
es were made according to the findings of these pre-tests.

The self-test forms

The self-test condition Involved two printed self-test forms, one for fat and one for
fruit and vegetables. The tests used In the present study were developed by the
Netherlands Nutrition Centre In collaboration with other Dutch organisations ac-
tive in the field of health education and promotion, but had never been tested for
their effects.

The self-test forms contained a brief introduction on the health benefits of eat-
ing either moderate amounts of fat or sufficient amounts of fruit and vegetables.
The fat-test form consisted of 14 questions on the frequency with which low- or
high-fat foods were consumed. For example, when I eat cheese. I eat low-fat cheese'.
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with the answering options 'yes', no', sometimes". The low-fat answer would yield
the lowest and the high-fat answer the highest score for the question. The self-test
forms had a 'scratch card' format. The score on the question could be obtained by
scratching open a box that covered a number. After the respondent had scratched
open a box for each of the questions, the points that had been received could be
added up to a total score with a minimum of 13 and a maximum of 60 points. A
total score of less than 22 categorized the respondent in a group with a saturated
fat Intake In agreement with recommendations. A total score between 22 and 30
categorized the respondent In a group with room for improvement in saturated fat
intake. Scores over 30 categorized the respondent in a group of high saturated fat
consumers who were strongly recommended to reduce their fat consumption. For
each category, feedback was given on how the total fat score (based on the brief
assessment) compared with recommendations. In categories two and three, the
feedback also referred to general suggestions for reducing fat consumption by ei-
ther eating fewer products containing fat or replacing high-fat products by low-fat
alternatives.

The fruit and vegetables self-test form used six questions to assess the usual
frequency and amounts of the respondents' fruit and vegetables consumption. The
points that had been received for each question, led to a total score that corre-
sponded with a particular category: 1) sufficient amounts of fruit and vegetables. 2)
a certain amount of fruit and vegetables but leaving room for improvements, or 3)
Insufficient amounts of fruit and vegetables. Each category was given feedback on
how the assessed Intake compared with recommendations, and referred to general
suggestions on how to improve fruit and vegetable consumption, by eating fruit
and vegetables with more than one meal and between meals.

The layout of both tests was In bright colours with photographs of low-fat prod-
ucts and fruit and vegetables. The tests had been validated and tested for their ap-
preciation before the start of the present study (Voedingscentrum. 1999).

Con t ro l c o n d i t i o n *'*•"' ' '

Respondents In the control condition received a non-tailored nutrition information
letter, with Information from brochures by the Netherlands Nutrition Centre. The
letter provided Information on the importance of a healthy diet and on the fact that
Dutch people eat too much fat and too little fruit and vegetables, but that a lot of
people do not know they are eating unhealthy diets themselves. The section on fat
listed the risks of high-fat diets and emphasised that anybody who eats too much
fat is at risk. Low-fat alternatives were given for some high-fat products that are
very common in the Dutch diet. The fruit and vegetable part emphasised the posi-
tive consequences of eating more fruit and vegetables, followed by suggestions on
how to increase fruit and vegetable intake. The letter ended with two low fat recipes.
The four-page letter was illustrated with cartoons.



Statistical analyses

Binary logistic regression analyses were conducted to test the equality of study
groups at baseline. Age, gender, consumption levels of fat, fruit and vegetables,
self-rated intake and self-rated intake compared to others were the independent
variables in the equations.

The impact of the interventions on awareness (i.e.. being realistic) was tested
by means of logistic regression analyses, with 'realism in comparison with others"
and "realism in self-rated intake" at post-test as the dependent variables, and study
group and the baseline measure of realism as the Independent variables. To study
group-by-education interaction effects, this Interaction term was Included in the
logistic regression analyses. Differences in -2 log likelihood (comparing the fit of a
more complex to a more basic model) between the model with the interaction term
and the more basic model without this term were computed. In the analyses where
the model with interaction was significantly more predictive (i.e.. the decrease In
-2 log likelihood was significant), separate analyses were conducted for groups with
medium or lower and higher educational levels. Otherwise, the basic model was
used.

In logistic regression analysis with three groups, two dummy variables and one
reference category are created, thus comparing two groups separately with one
reference group. In our study, the control condition was the reference group. How-
ever, in order to detect possible differences between the two feedback Interventions,
additional analyses were conducted, with the self-test condition as the reference
group. v'-;...'.'.-r;; y

Differences between the study groups in the intention to eat less fat and more
fruit and vegetables were studied using two-way analyses of variance, with study
group and educational level as factors, thus studying Intervention and lnterven-
tlon-by-educatlon Interaction effects. Tukey was used as the post hoc comparison
test.

People with unfavourable diets should profit most from nutrition Interventions.
In order to study the intervention effects in this specific subgroup the same analy-
ses were repeated for the group of respondents that did not meet the recommended
Intake levels at baseline.

Differences In subjective Impact, use and appreciation of the Interventions were
studied with two-way analyses of variance and Tukey post hoc comparison tests.
The factors in these analyses were study group and educational level.

Differences with p < .05 were considered to be significant and differences with
p < . 10 as borderline significant. Analyses were two-tailed.
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Participants

A total of 304 respondents participated in the study. The data of 300 respond-
ents were valid for analysis. The information of four respondents in the tailored
Intervention group was lost due to terhnical problems. Another four respondents
In the tailored Intervention group had incomplete data sets: two respondents had
completed the whole programme, but the information on fat consumption had not
been recorded; two other respondents had only completed the part on fat. because
It took them too long to complete the entire programme. For these respondents, the
data ol I he completed and recorded topics were Included in the analyses. Analyses
were conducted on 96 subjects In the tailored intervention group, 100 subjects in
the self-test group and 102 subjects in the control group. —. .

Baseline measurements '

Meun age of the respondents was 44 years (SD = 9.7). Sixty percent of the respond-
ents were female. Almost half of the respondents (47%) had a higher educational
level (university degree or higher professional training): the other half (53%) had a
medium educational level (medium-level professional training or high school) or a
lower educational level (lower-level professional training or primary school).

The average fat score was 18.5 (SD = 6.4) points, the average vegetable intake
was 195 grams (2.4 servings. SD = 100 grams) and the average fruit intake was 1.4
pieces (1.4 servings, SD = 1.2 pieces) per day.

Fifty-four percent of the respondents in the tailored intervention group. 46% in
the sell-test group and 43% in the control group had diets that were not in agree-
ment with the recommended fat intake levels. Forty-nine percent. 50% and 52%
of the respondents in the tailored, self-test and control groups, respectively, did
not eat 200 grains ol vegetables each day. while 47%. 51% and 52% in the tailored,
self-test and control groups, did not meet the recommendation of two pieces of fruit
each day.

None of these demographic variables, average intake levels, or key outcome
variables differed significantly between the study groups.

Impact on awareness

Table 4.1 lists the percentages of realistic respondents at baseline and at post-test.
In the analyses with 'realism in comparison with others" as the dependent vari-
able, the model with interaction was only found to be significantly more predictive
as regards fat Intake. Separate analyses of the groups with medium or lower and
higher educational levels revealed that only respondents with a medium or lower
educational level in the tailored intervention group were significantly more likely
to be realistic about their fat intake compared to others (odds ratio |OR] = 11.36.
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Table 4.1. Percentages of realistic respondents at baseline and post-test

Fat intake

Compared to others

Self-rated intake

Vegetable intake

Compared to others

Self-rated intake

Fruit intake

Compared to others

Self-rated intake

•••? T a i l o r i n g

(n -

Baseline

30%

28%

43%

42%

54%

46%

• 96)

Post-test

49%

42%

44%

43%

60%

54%

Self-tests
(n -

Baseline

45%

33%

52%

38%

53%

53%

100)

Post-test

44%

35%

53%

4 1 %

48%

56%

Control • *
(n -

Baseline

45%

33%

49%

33%

53%

55%

102)

Post-test

39%

43%

49%

40%

50%

57%

95% conficence interval |C/] = 3 .12-41.31) . The basic models revealed a borderline
significant effect for realism in fruit intake compared to others", with respondents
in the tailored intervention group more likely to be realistic (OR » 2.02, C/ • 0.96
- 4.23).

In the analyses with the self-test group as the reference, respondents In the
tailored intervention group were significantly more likely to be realistic about their
fat intake compared to others (OR = 2.58. C/ = 1.14 - 5.85) and about their fruit
intake compared to others (OR = 2.19. C/ = 1.04 - 4.60).

With realism in self-rated intake" as the dependent variable, none of the models
with interaction were significantly more predictive than the basic model. Respond
ents in both feedback interventions were no more likely than respondents in the
control group to be realistic about their self-rated fat. fruit and vegetable Intake. In
the analyses with the self-test group as the reference, respondents In the tailored
intervention group were significantly more likely to be realistic about their self-
rated fat intake (OR = 2.25. C/ = 1.01 - 5.09).

The subgroup of respondents that did not meet the recommendations showed
similar effects for the same groups on the same variables.

Intention to change

Main effects on intention to change (Table 4.2) in the total study population were
found for the intention to eat less fat and more vegetables. Intention to eat less fat
was significantly greater in the tailored intervention group than In the two other
groups and was greater in the control group than in the self-test group. Intention
to eat more vegetables was significantly greater In the tailored intervention group
than in the self-test group.

For the subgroup of respondents whose diets were not In agreement with rec-
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TaUc # £ . Mean*arid SO for inlention to change, F-values for main and group-by-educational level interaction effects and post hoc comparison

Total study population

Intention to eat less fat

Intention to eat more vegetables

Intention to eat more fruit

Croup of respondents with diets not in agreement wif i
recommendations'*

Intention to eat less fat i'.

Intention to eat more vegetables

Intention (o eat more fruit

Tailoring

n - 96

0.72(1.21)

0.22(1.33)

0.58(1.32)

0.96(1.15)

0.64(1.15)

1.27(1.01)

Self-tests

n - 100

-0.14(1.30)

-0.26(1.21)

0.18(1.20)

0.22(1.15)

-0.10(1.25)

0.53(1.19)

Control

n - 102

0.29(1.26)

0.10(1.21)

0.51 (1.34)

0.61 (1.20)

0.15(1.23)

0.75(1.27)

F-value

. . „ , Interaction
Main effect „

effect

11.08"

3.93'

2.76

4.05*

5.08''

5.31*>

0.60

1.51 <:

2.47 '

0.54

2.09

2.10

Post hoc
comparison

T>OST
T>ST

T>ST r
T>ST 4
T>ST.C< -

section.



ommendations. main effects were found for the intention to eat less fat. more
vegetables and more fruit. Respondents in the tailored intervention group had a
greater intention to change than respondents in the self-test group. For fruit, there
was an additional borderline significant (p = .08) difference tn intention to change
between the tailored intervention and control groups. There were no intervention-
by-education interaction effects for any of the intention items.

Subjective impact, use and appreciation

The subjective impact and usability measures (Table 4.3) only revealed main ef-
fects. Respondents in the tailored Intervention group stated significantly more often
than respondents in the two other groups that they, as a result of the intervention,
had changed their opinion about their dietary habits |FT2. 290) = 9.7. p • .000| and
intended to change their diet |F(2. 291) = 13.4, p = .000|. Respondents in all three
groups rated the information equally attractive to read, but the Information In Ihe
self-test forms was read significantly less extensively than the Information In the
control group |P(2. 290) = 4.3. p = .015|. The tailored Intervention programme was
significantly more likely to be used again than the self-test forms and the nutrition
Information letter |F(2. 288) = 4.3. p = .014].

Of all items assessing appreciation of the intervention materials (see Table 4.4).
a significant interaction effect was only found for newness of the Information on
fat and vegetables. Separate analyses for the groups with higher and medium or
lower educational levels revealed that only the respondents with a medium or lower
educational level in the tailored intervention group rated the information on fat
and vegetables as more new to them than respondents in the two other conditions
(for fat: FT2. 151) = 12.8. p = .000: for vegetables: FT2. 150) = 10.5. p = 000|. As
regards the newness of the information on fruit, only a main effect was found, with
the information provided in the tailored intervention rated as more new than the

Table 4.3. Subjective impact and use of the nutrition information in the three conditions (means,
standard deviation and post hoc comparison)

Tailored Self-test Control Post hoc
(n - 96) (n - 100) (n - 101)

Changed opinion about diet as a 59.8(28.5) 42.5 01.5) 43.1 (32.9) T > ST, C
result of the information

Intend to change diet as a result of the 64.8(28.6) 42.4(31.6) 50.4(31.8) T > S T , C
information

How much of the information read 93.0(11.6) 89.1(184) 94.9(11.9) C > ST

Use the programme/read the informa- 70.3 (32.5) 57.3 (33.0) 58.2 <36.4) T > ST, C
tion again when possible

Attractiveness of information 85.0(16.7) 81.3(22.3) 80.5(22.1)
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Table 4.4. Appreciation of the nutrition information in the three conditions (mean^ jjandard deviation and post hoc comparison)

For fat

Tailored Self-test Control
(n - 95) (n - 99) (n - 101)

Post hoc
tailored
(n-95)

The information was
understandable

The information was
interesting

The information given
was credible

The information was
new to me

The information was
of personal relevance
to me

The information was
individualised

89.2
(16.4)

78.2
(22.2)

85.1
(21.4)

38.1
(34.3)

75.1
(23.7)

74.2
(26.2)

89.7
(13.0)

73.0
(24.7)

85.1
(16.9)

21.2
(25.6)

65.1
(29.2)

51.6
(31.7)

92.3
(12.0)

74.5
(25.3)

88.0
(18.8)

18.2
(25.2)

60.6
(33.7)

45.2
(32.3)

T > ST. C*

T > ST, C

T > ST, C

90.7
(11.9)

73.3
(26.5)

87.6
(14.6)

33.2
(32.0)

70.5
(26.6)

69.5
(28.0)

For vegetables For fruit

91.4

68.8
'28.2)

85.0
'i7.D

21.3
'26.0)

59.3

51.9

Control Tailored Selfcest Control

,„ .
91.3
(13.3)

75.3
(25.5)

90.3
(15.6)

17.0
(23.2)

55.9
(35.7)

39.8
(33.4)

T > ST, C*

T > ST, C

T > ST>C

91.7
(11.0)

75.5
(25.1)

87.8
(16.4)

31.5
(30.5)

71.8
(26.5)

70.4
(27.5)

90.4
(12.0)

69.3
(27.5)

85.6
(16.1)

21.9
(25.4)

61.2
(32.5)

49.6
(32.3)

91.9
(13.2)

77.0
(24.1)

89.1
(16.2)

16.7
(22.9)

63.5
(34.4)

48.7
(34.1)

T >

T >

ST.C

ST

T > ST, C

Note.' These post hoc differences only apply to the groups with medium or lowe^ , ^ , ^ education. All scales range from 0 (completely disagree) -
(completely agree).
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information in the other two groups |F(2. 288) = 7.6. p = ,001|. - *'* >H v-
All study groups and educational levels rated the information on all three top-

ics as equally credible, interesting and comprehensible. Main effects were found
for the personal relevance of the information |for fat: FT2. 288) = 6.1. p = .CX)2: for
vegetables: f\2. 288) = 5.7. p = .004: for fruit: F12. 287) = 2.9. p = 054| and for
the extent to which the information was individualised |for fat: F(2. 289) = 23.7.
p = .000: for vegetables: F[2. 289) = 21.9. p = .000: for fruit: H2. 287) = 14.2. p =
.000]. The information provided to the tailored intervention group was perceived as
being of greater personal relevance and more individualised than the information
provided to the two other groups. The information on vegetables was rated as more
personally relevant in the self-test condition than in the control condition.

Discussion ^

The results of the present study, in which we investigated the immediate Impact
of two different methods of providing people with feedback about their fat. fruit
and vegetable consumption, indicate that only the Interactive computer-tailored
nutrition education programme had a greater immediate impact on awareness and
intention to change than the general nutrition information. Further, the tailored
intervention was rated as more effective by respondents and was appreciated better
than the control intervention. The hypothesised effects on awareness and intention
to change for the self-test form intervention were not found. The additional analy-
ses in which the two feedback Interventions were compared did not show results
in favour of the self-test forms either. The tailored intervention resulted In signifi-
cantly more realism about the respondents' own dietary intake, a greater Intention
to change, more subjective impact and greater appreciation than the self-test form
intervention.

The hypotheses that the tailored Intervention would outperform the self-test
form intervention only in the group with a higher educational level, whereas the
reverse was expected for the group with a medium or lower educational level, were
not supported by the data either. The few differences In Intervention effects for dif-
ferent levels of education indicated that the respondents with a medium or lower
educational level may have benefited more from the tailored intervention. 'ITils Is In
line with recent findings by Brug & Van Assema (2000). It appears that extensive
written materials, even in a digital form, appeal to people with a medium or lower
educational level as well. It must be noted, however, that all participants In our
study had a certain level of education. The results are not applicable to groups with
no formal education at all.

Although we found some effects of the tailored intervention on awareness vari-
ables, the impact was limited to an increase in realism in comparison with others'.
Based on the theoretical framework, we expected that the personal and normative
feedback would have resulted in more realism In both awareness variables. The
fact that the intervention caused more realism in comparison with others may In-
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dlcate a first step toward a more realistic self-rated intake, but the next step, actu-
ally becoming more realistic In self-rated Intake, may take more time. Whether or
not this argument holds will have to be investigated In studies of the longer-term
effects of feedback on awareness of personal intake levels.

The tailored Intervention seemed to be most effective in influencing awareness
variables and Intention to change for fat intake, whereas effects on awareness and
Intention to change for fruit and vegetables were hardly found. These findings are
In line with earlier studies that found tailored interventions to be more effective
In changing (cognitions related to) dietary fat consumption than In changing fruit
and vegetable Intake (Brug et cd.. 1999). Possible explanations for the absence of an
Impact on awareness and Intention to change for fruit and vegetables in this study
are that at baseline respondents seemed already more realistic about their fruit
and vegetable than about their fat Intake. This higher level of baseline awareness
may make It more difficult to accomplish changes by raising awareness. This high-
er baseline awareness level may also Indicate that lack of awareness as a barrier
toward motivation to change is less prominent for fruit and vegetable consumption
than It Is for fat consumption, which may explain the absence of an Impact on in-
tention to chnnge. Other explanations may be found in the Intervention itself, or in
the sequence In which wr asked the respondents to use the tailored Information.
The Information about Irult and vegetables was not as extensive as the informa-
!Jo/) «H fof r,on.wufl)pJto;}, Furthermore, w? asked respondents to start the tailored
intervention programme with the information on fat consumption. This sequence
may have resulted in a more intensive processing of the information on fat than
that on vegetables and fruit. In future studies the information provided on fruit
and vegetable consumption may have to be extended and the effect of sequence in
which the Information Is used should be explored.

The subjectively perceived and reported effects of the tailored intervention
were slgnillcantly better than those of the Interventions in the two other groups.
Furthermore, the tailored Intervention was appreciated better on the important
features of effective nutrition interventions (Contento e< a/.. 1995). viz.. personal
relevance. Indlvlduallsation and novelty of information. This finding is consistent
with those of previous studies on computer-tailored nutrition education (e.g.. Brug
et al.. 1996: Campbell et aL. 1994). It is promising that these positive subjective
and appreciation effects have now also been found for an interactive web-based
computer-tailored Intervention.

Even though there seem to be some similarities, the comparability of the results
of the present study with those of previous studies is limited, because most studies
have measured short-term (1 month) or longer-term (> 4 months) effects, and have
mainly focused on behavioural change (Brug ft a/.. 1999: Campbell et a/.. 1994)
rather than on Immediate effects on pre-behavtoural determinants. Furthermore,
only one earlier study assessed effects of tailored information on awareness as an
Important determinant of motivation to change behaviour (De BourdeaudhuiJ &
Brug. 2000). Finally, the results of the present study are not readily comparable
with those of other studies because the tailored interventions that have been re-
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ported to date have mainly been printed versions. The number of published studies
into the effects of more advanced interactive and multimedia tailored interventions
is now growing (e.g.. Campbell t»t a/.. 1999: Oenema t-r a/.. 2001). but is still too
small to make valid comparisons.

The tailored intervention is developed both for people who do and for those who
do not have diets in agreement with recommendations, but the latter group should
benefit most from the intervention. In our study, however, there was no greater Im-
pact in the group of people with unfavourable diets. A possible explanation for this
comes from the body of literature on feedback (e.g., DiClemente. Martnllli. Singh.
& Bellino. 2001: Kluger & DeNisi. 1996: Weinstein & Klein. 1995) from which it
becomes clear that the working mechanism of feedback on behavioural change is
not always straightforward, especially not among people who receive unexpected
feedback information. Studies on dietary feedback by Bowen (Bowen. Pries. tfi
Hopp. 1994). Brug et a/. (1998a) and Van Assema (Van Assema. Brug. Holders.
Kok. & Steenhuis, 1996) for example found that respondents in high-risk groups
downgraded the accuracy, seriousness or importance of the feedback Information.
Processes like these, or other, unknown processes, may account for the limited
results of the tailored intervention, especially In the subgroup of respondents with
diets that are not in agreement with recommendations. Improved understanding of
the responses to feedback and the underlying processes of feedback may make II
possible to more specifically address groups at high risk and increase the impact
of feedback information.

The lack of an effect of the self-test form intervention may be attributable to the
fact that the feedback provided was too brief, too general and not seen as person-
ally relevant or individualised. Thus, the self-test forms seem to lack the Important
features of successful nutrition education Interventions. Additional research Is
needed to gain more insight into why this self-test form Intervention failed to have
an impact.

There were some limitations to the present study. Even though we tried to avoid
selecting a sample of respondents who were already greatly interested In food and
nutrition by emphasising that anybody could enrol In the study, we still had a
self-selected sample of respondents who may have been interested In nutrition
more than average. The fact that our sample included a higher proportion of re-
spondents with diets in agreement with recommendations than the general Dutch
population (Voedingscentrum, 1998) may reflect this. However, respondents with
fat. fruit and vegetable Intakes not in line with recommended intake levels were
well represented in the study sample and all analyses were conducted separately
for these respondents. These separate analyses showed similar results. Therefore,
although the study sample may not have been representative for the entire Dutch
adult population, the results of the present study also hold for people with less
favourable diets. The interventions were tested in a highly controlled situation,
which enhanced internal validity but probably lowered external validity. In a real-
life setting, respondents could easily be distracted from properly using the tailoring
programme or filling out the self-test forms, which might lead to different effects.
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Furthermore, an electronic questionnaire was used as the baseline questionnaire
In the tailored intervention group, whereas printed questionnaires were used in the
two other groups. Studies comparing web-based questionnaires with paper-and-
pcncil questionnaires did not find differences between the two (e.g.. Davis. 1999).
Although we cannot rule out that the different methods of data collection had some
effect in our study, we did not find any differences in intake levels, or other key
variables between the study groups at baseline. Since equal groups could be ex-
pected because of the randomisation procedure it seems that the different baseline
data collection methods did not have a relevant effect on the results. Finally, al-
though Ihf way we conducted this randomised controlled trial allowed us to study
liimicdlalc effects In a controlled situation, which was what we aimed for. we do
lack Information on long-term effects and effects on behaviour. The results should
therefore be interpreted with caution. - -«v •.*;;• • > .?^=:;<;i^;c-,:hi«fe»»i

The present study Is one of very few that provide Information on the Immediate
Impact ol two different feedback Interventions on pre-behavloural determinants, as
well as (he first to specifically assess Immediate impact on awareness of personal
behaviour. It demonstrates that an Intervention can exert an effect immediately
ufter exposure. In this study we only found an Immediate impact for the interac-
tive computer tailored Intervention and not for the self-test form intervention. This
leads us to conclude that the Interactive computer-tailored intervention Is a more
promising tool for Inducing Important steps toward behaviour change. Future
studies should aim al testing the longer-term effects of the interactive computer-
tailored intervention on awareness, intention and behaviour, and the possibilities
of Implementing and disseminating this Intervention via the World Wide Web.
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Short-term ef/icacu o/a tueb-
based computer-tailored nutrition
intervention; main effects and
mediators

A b s t r a c t • • • • • - . « ;

This study evaluates the short-term efficacy and respondents" evaluations of a
web-based computer-tailored nutrition intervention, aiming to decrease saturated
fat Intake and increase fruit and vegetable Intake. Perceived personal relevance,
individuaJisation and interestingness of the information were tested as mediators
of the effects of the tailored intervention. Respondents (N = 782) were randomly
assigned to a tailored intervention group, a generic nutrition Information control
group or a no information control group. Fat. fruit and vegetable Intakes and be-
havioural determinants were measured at baseline and at three weeks post-Inter-
vention. Post-test group differences were determined by multiple linear regression
analyses. The computer-tailored intervention produced significant effects for Ihe
determinants of fat. fruit and vegetable intake and for vegetable and fruit Intake.
The tailored information was rated as more personally relevant, individualised,
interesting and new than the generic nutrition information. Perceived personal rel-
evance, individualisation and interestingness were identified as mediators of some
of the tailoring effects. The findings of the present study indicate that web-based,
computer-tailored nutrition information can have a short-term effect on the de-
terminants of fat. fruit and vegetable Intake. The effect of the tailored Information
may be partly explained by the perceived personal relevance and Indlvldualisallon
of the information.

Accepted for publication as: Oenema, A., Tan, F., & Brug, J. Short-term effiracy of a web-based com-
puter-tailored nutrition intervention; main effects and mediators. Anna/s o/ Behav/oray Med/c/ne.
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Introduction

DfeU low In saturated Tat and high in fruit and vegetables have been associated
With a decreased risk of cardiovascular diseases, some types of cancer, obesity and
diabetes (Rolls & Shlde. 1992: Willet. 1994). The majority of the populations of the
Netherlands and most other Western countries have diets that are not consistent
with recommendations for the consumption of saturated fat. fruit and vegetables
(Mccr-Moral <-f «/.. 2000: GanJI & Hetts. 1995: Voedtngscentrum, 1998). Therefore,
there Is a need for diet promotion Interventions that are effective for and appli-
cable to large population groups. Printed computer-tailored health education Is
a promising strategy for Inducing changes In a range of preventive health behav-
iours, including nutrition, among larger groups of people (Bock <?f aJ.. 2001: Brug
et al.. 1999: Dc Nooljer. Lechner, & De Vries. 2002: DIJkstra ef al.. 1998; Kreuter &
Strecher. 1996; Nitkowski r( rif.. 1998: Skinner pt a/.. 1999: Strecher. 1999). More
advanced Interactive, multl media and Internet applications of computer-tailored
Interventions are now feasible, and may have great potential for tailored nutri-
tion education. An Internet-based Intervention may potentially reach even larger
groups of people, may provide more accurately tailored Information because the
time span between the assessment and the provision of tailored information is re-
duced to a minimum, and requires less human effort for distribution than the more
traditional printed Interventions (Brug ef aJ., 2003: Oenema et a/.. 2001: Strecher
<•/ «/., 1999). Although tailored nutrition Interventions that use interactive multi-
media or Internet-based systems to deliver the information are increasingly becom-
ing available, few of these Interventions have been formally evaluated (Anderson et
nJ.. 2001: Brug i>* nl., 2003; Campbell pf al.. 1999).

The mechanisms through which tailored Interventions exert their effects re-
quire further Investigation (Abrams et al.. 1999: De Vrles & Brug, 1999: Kreuter
ec al.. 1999: Skinner et al.. 1999: Strecher. 1999). It has been suggested that tai-
lored interventions may contain less redundant information, focus people better
on the health message, and lead to more personal involvement In the health mes-
sage (De Vrles & Brug. 1999). In research to date, tailored nutrition interventions
have been found to be perceived as more personally relevant, more individualised,
more Interesting and more likely to be read completely than non-tailored materials
(Brug <•( nl.. 1999: De BourdeaudhuiJ & Brug. 2000). Greater perceived personal
relevance, lndividuallsation and interestingness of the information may therefore
be of Influence to the effects of tailored information. According to the Elaboration
Likelihood Model (Petty & Cacioppo. 1986) information can be processed through
a central and a periferal route. Information processing through the central route Is
more thoughtful and effortful, and therefore more likely to result in stronger and
more enduring changes in attitude, intention and behaviour. Motivation to proc-
ess information is an important condition for central route information processing.
Motivation is Induced by personal relevance of the information and may also be
induced by individualisation and interestingness (Petty et aL. 2002: Petty & Ca-
otoppo. 1986). It has. however, not been tested whether these factors actually do
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mediate the effects of tailored interventions. ,-.-;.t*-.-... ;-w
The purposes of the present study were (1) to test the short-term impact of a

web-based computer-tailored nutrition education programme that aims to encour-
age people to modify their saturated fat. fruit and vegetable intakes and (2) to study
whether perceived personal relevance, perceived individualisation and perceived
intereslingness of the information mediate the effects of the tailored Intervention.
Awareness of personal fat. fniit and vegetable intakes and Intention to change were
important intermediate outcomes on which the effects of the tailored intervention
were studied. The emphasis on awareness of personal dietary Intake was derived
from the Precaution Adoption Process Model (Welnstein. 1988) In which awareness
of personal risk behaviour is identllied as an Important step toward behaviour
change. We used direct measures of awareness of personal dietary intake and
intention to change to assess the effects of the intervention. The study was con-
ducted as a randomised trial with three study groups, comparing the tailored In-
tervention with a generic nutrition information control group and a no information
control group. The tailored intervention was expected to produce greater changes
in the outcome measures than the generic information control group and the no
information control group. Furthermore, the tailored information was expected to
be perceived as more personally relevant, more Individualised and more interest-
ing than the generic nutrition information, and these attributes were expected to
mediate the effects on awareness, intentions and behaviours.

Methods

Participants

Of the 2133 people that were Invited to participate In the study. 904 (42%) re-
sponded by returning the baseline questionnaire. Eight hundred and fifteen (90%)
or these responders indicated that they were willing to participate in the study.
Thirty-three (4%) responders who were willing to participate In the study did not
meet the Inclusion criterion of having access to a suitable computer. The remaining
782 respondents were randomly assigned to one of the conditions (tailored inter-
vention group n = 261: generic information control group n = 260: no Information
control group n = 261). Of the initial sample. 616 (79%) respondents returned the
post-test questionnaire: 188 (72%) In the tailored Intervention. 196 (75%) In the
generic information and 232 (89%) in the no information group.

Procedure

Participants were recruited via seven employers In the southern part of the Neth-
erlands. The settings included factories, institutes for health and social care and
a local government institute. Announcements of the study were published In In-
house newsletters approximately two weeks prior to Its commencement. In line
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with the requirements of the Medical Ethics Committee, the goal and procedure of
the study were explained in a personal invitation letter that was sent to employees
at the start of the study, accompanied by a baseline questionnaire. Respondents
could enrol in the study by expressing their consent for participation on the first
page of the baseline questionnaire and by completing this questionnaire. Some
of the employers allowed thetr employees to participate in the study during work-
ing hours. Respondents had to be between 18 to 65 years of age. have a sufficient
command of Dutch and have access to a personal computer with a CD-ROM drive,
either id work or at home.

Eligible respondents were randomly assigned to one of the three conditions.
Four weeks after the baseline questionnaire had been returned, respondents in
the tailored and generic Information groups received a CD-ROM with the assigned
programme, or a letter explaining how to get access to the assigned programme on
the work-site Intranet. Respondents in the no information control group received
n lellcr thai confirmed their participation to the study and explained that they
would receive the next questionnaire In three weeks. Three weeks after the inter-
vention materials had been sent, the post-test questionnaires were mailed to the
participants. Respondents who did not return the post-test questionnaire within
the requested time were sent a reminder letter. As an Incentive for participation,
respondents could win one of twenty € 20 gift vouchers that were raffled among
participants who completed all parts of the study. - i v*

Tailored intervention . . , , . .

Generating and delivering a computer-tailored health intervention requires a
theory-driven diagnostic tool, a database that stores the data obtained with this
diagnostic tool, a database that stores messages corresponding with all possible
diagnoses, a computer programme that links up each possible diagnosis with the
appropriate message and a channel through which the selected set of messages is
presented (Hrug <>f nl.. 1999: Brug ef a/.. 2003: Kreuter et al.. 2000).

The diagnostic tool used to generate the computer-tailored programme in this
study was similar to the baseline questionnaire as described in the measurement
section, with additional assessments of attitudes and self-efficacy expectations.
Since the programme aimed to raise awareness of personal dietary intake, the
message database included messages providing feedback about personal intake
levels of fat, fruit and vegetables and how these intake levels compared with recom-
mendations and the average intake levels of peers (Oenema & Brug. 2003: Wein-
stein. 1988). Subsequent messages encouraged participants to consider making
changes to their diet, to actually start making changes, or to maintain current eat-
ing patterns, tailored to their diagnosed intake levels and motivation to change. In
order to Increase participants' self-efficacy, information was provided about what
changes to make and on how to make these changes. This information was tailored
to the dietary choices people had reported in the diagnostic tool. Respondents who
indicated that they were willing to change their fruit and vegetable intake were en-
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couraged to form implementation intentions. I.e.. make specific action plans about
where and when to eat fruit and vegetables (Orbell A Sheeran. 2002). Information
was given on how to make implementation intentions and sex- and age-tailored
role model stories were provided to illustrate how implementation intentions
could work. Respondents were also able to browse through an extensive list of low
saturated fat. high vegetable recipe suggestions. The tailored intervention was an
adapted version of the intervention that has been described in more detail else-
where (Oenema ef al.. 2001). * s*» ^ w 1 > ^« ; ̂

The diagnostic tool had to be completed as an electronic questionnaire OB ft per-
sonal computer. Immediately after respondents had answered the questions about
each topic (fat. fruit or vegetables) the tailored information relating to that topic
emerged on the screen. The respondents could choose in which order to go through
the topics. The information could be read directly from the screen or a print-out
could be made. The intervention consisted of HTML pages, linked together to form
a web-site. The web-site was developed for use on the Internet, but In order to cre-
ate a controlled situation in which the sole Impact of the programme could be stud-
ied, it was administered locally. Some of the respondents received the programme
on a CD-ROM to be used on their PC at home or at work, while others had access
to the programme through the work-site Intranet. The programme was run using
the Internet Explorer 5.0 browser. Respondents could use the programme as often
as they liked.

Generic nutrition information

The generic nutrition Information was also delivered in a web-based form, and
comprised information from standard brochures published by the Netherlands
Nutrition Centre. The information stressed the health benefits of a low fat and high
fruit and vegetable intake, and the fact that many people consume diets high In
fat or low in fruit and vegetables without being aware of this. The information em-
phasised that anybody, including the reader, could have a diet high In fat or low in
fruit and vegetables and that they might consider making changes to their Intakes.
General suggestions were given on how to lower saturated fat Intake or Increase
fruit and vegetable intake, based on common Dutch consumption patterns. The
same list of recipe suggestions as in the tailored intervention was provided. The
generic nutrition information was provided as a web-site consisting of HTML pages,
with the same layout as the tailored Intervention, to make the tailored and generic
nutrition information programme appear as similar as possible. The programme
was provided either on CD-ROM or through the work-site Intranet.

M e a s u r e m e n t s ' ^ ' • ' • • • ' - • • • • • ' " - • » ' • - ' * " ' • * • •'••• ^ • • • • > - - -

A measurement instrument was developed, through which It was possible to meas-
ure awareness of personal intake levels. Intention to change and actual Intake of
saturated fat. fruit and vegetables. Fat. fruit and vegetable intakes were measured
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at baseline and follow-up by means of validated food frequency questionnaires
(Borers. Van Assema, Kester. Westerterp. & Dagnelie. accepted; Van Assema et aL,
2001; Van Assema et a/.. 2002). The 35-item questionnaire for fat assessed the
Intake of food products that contribute most to saturated fat intake in the Nether-
lands (I.e., dairy products, bread spreads, cheese, meat, gravy, sweet snacks and
savoury snacks). Answers to the items were converted into a fat score ranging from
0 to 80. reflecting total saturated fat intake. The 14-item fruit and vegetable ques-
tionnaire assessed the Intake of raw and cooked vegetables, fruit and fruit juice.
Average dally Intake of servings of vegetables and fruit were computed. Self-rated
Intake and Intention to change were assessed at baseline and follow up. using sin-
gle Items for each behaviour |how much fat/fruit/vegetables do you think you eat
(very little - very much); do you Intend to eat less fat/more fruit/more vegetables
(certainly do not - certainly do)|. Answering formats were five-point scales. These
measures have been used in previous studies examining the relation between ob-
jectively and subjectively assessed intakes of fat. fruit and vegetables (Brug et aL.
1994; Glanz ef al.. 1997; Lechner et ai.. 1997). Self-rated intake can be used as
an Indicator for awareness of personal dietary intake, by combining this measure
with objectively assessed Intake (Brug «»f a/.. 1998b). In the present study self-rated
Intake wns combined with objectively assessed Intake by statistically adjusting for
objectively assessed Intake In the analyses on self-rated intake. Demographic and
general Information such as height, weight, gender, age, educational level, ethnic
background and household composition were obtained from the participants at
baseline.

The post-test questionnaire for the respondents in both of the nutrition infor-
mation groups contained an additional 21 items evaluating the nutrition informa-
tion programme (Table 5.1). Questions about the programme included whether the
Information was attractive (very unattractive - very attractive), whether the pro-
gramme was user-friendly (very difficult - very easy to use), whether receiving the
Information via the programmes delivery mode was enjoyable (very unenjoyable
- very enjoyable), whether the information was easy or difficult to understand (very
dlllicult - very easy), whether the information was interesting (very uninteresting
- very interesting) and how much of the information was read (none of it - all of
It). Answering formats were seven-point scales. Specific questions about the fat.
fruit and vegetable Information assessed how individualised, personally relevant,
new, credible and usable the information on each of these topics was perceived to
be, through statements on seven-point scales (completely disagree - completely
agree). Furthermore, it was assessed how often people had used the information
programme and how much time on average they spent using the programme. The
questions in this part of the questionnaire were adapted from the process question-
naire as proposed by Brug and colleagues (Brug et a/.. 1996).

Statistical analyses

Logistic regression analyses with drop out (yes/no) between baseline and post-test
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as the dependent variable, and study group, gender, age. educational level, body
mass index (BM1). and baseline measures of self-rated intake, intention to change
and intake levels of fat. fruit or vegetables as the independent variables, were con-
ducted to identify predictors of drop out. Further logistic regression analyses were
conducted with the study group as the dependent variable and age. gender, educa-
tional level, BMI. and baseline measures of self-rated intake, intention to change
and intake levels of fat. fruit or vegetables as the independent variables, to examine
the similarity of the final study groups at baseline.

The hypotheses of the present study were tested using analyses of variance
and multiple linear regression analyses. The analyses were conducted for the total
study population and then repeated for subgroups of respondents with baseline
dietary intake levels not in agreement with recommendations (at risk) and respond-
ents who at baseline were unaware of their high fat. or low fruit and vegetable in-
take (unaware). The subgroup analyses were performed since these groups should
proiit most from the intervention. Analyses of variance were used to study (infer-
ences in evaluations and use of the tailored and the generic nutrition information.
The variables included in these analyses are listed in Table 5.1. Multiple linear
regression analyses were conducted to test for post-test group differences in out-
come measures. For these multiple regression analyses, group was dummy coded
with the tailored intervention group as the reference, since the purpose of the study
was to compare the tailored intervention group with both other groups. Analyses
were conducted with the post-test score of each single outcome indicator (I.e.. self-
rated intake, intention and objectively assessed Intake) as the dependent variable
and the dummies for group and the baseline score for that outcome indicator as
the independent variables. The analyses on self-rated intake included the post-test
intake measure as an additional independent variable, to create the indicator for
awareness. These analyses were conducted among the responders to the post-test,
and repeated for all participants at baseline in an intention-to-treat procedure.

Sets of three regression equations were used to test perceived personal rel-
evance, individualisation and interestingness of the information as mediators, fol-
lowing the strategy of mediation analysis suggested by Baron & Kenny (1986). For
these analyses group was dummy coded into a treatment group variable, as one for
the tailored information group and zero for the generic Information group. In the
first equation, each hypothesised mediator was regressed on the treatment group
variable and the independent variables that were included In the multiple regres-
sion analyses on the outcome measures. In the second equation, the outcome
measure was regressed on the treatment group variable and the above-mentioned
independent variables. In the third equation, the dependent variable was regressed
on the treatment group variable, the above-mentioned Independent variables and
the mediator. A variable can be identified as a mediator if the treatment group
variable affects the mediator in the first equation, the treatment group variable af-
fects the dependent variable in the second equation and the mediator affects the
dependent variable in the third equation, while the effect of the treatment group
variable on the dependent variable has become significantly smaller than in the
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second equation. If the effect of the treatment group variable on the dependent
variable Is no longer significant when the mediator Is controlled, mediation is com-
plete (Baron & Kenny. 1986). Significance of mediation was tested by calculating
a z-score and p-value. Mediation analyses were conducted only for the outcome
measures that were significantly affected by group in the regression analyses on
lh«* outcome measures.

The significance level was determined at a < .05. and tests were two tailed. The
unalyses were conducted using SPSS 10.

T * 1 , •* - '
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Table 5.1. Evaluation of the tailored and the generic information programmes on general aspects,
and on the specific information on fat, fruit and vegetables (mean, standard deviation and F-value)

General programme aspects

Attractiveness •• . -

Ease of use
bnjoyability
Comprehensibility
Interestingness
How much information read

Information on fat . ., .
Individualisation
Person.il relevance
Novelty
Credibility
Usefulness

Information on vegetables
Individualisation
Personal relevance
Novelty
Credibility

•'• Usefulness

Information on fruit '
Individualisation '
Personal relevance

:• N o v e l t y . . . . . : . • '••' :/: >.. •-•••••-•''..

Credibility - -
Usefulness

Tl
(n - 168)

Mean (SO)
1.08(1.22)
1.36(1.41)
1.51 (1.15)
2.05(1.04)
1.34(1.31)
2.01 (1.51)

0.82(1.66)
0.85(1.65)

-0.43(1.90)
1.45(1.37)
1.31 (1.41)

0.79(1.66)
0.88(1.65)

-0.55(1.82)
1.38(1.32)
1.22(1.38)

0.85 (1.68)
0.81 (1.63)

-0.78(1.70)
1.57(1.25)
t.29(1.37)

Gl
(n - 176)

Mean (SO)
0.89(1.36)
1.50(1.35)
1.26(1.38)
2.06(1.03)
0.93(1.44)
2.13(1.31)

-0.64(1.78)
-0.15(1.82)
-1.79(1.48)
1.70(1.47)
1.23(1.55)

-0.48(1.79)
0.07(1.80)

-1.81 (1.35)
1.81 (1.19)
1.24(1.44)

-0.40(1.94)
0.15(1.91)

-1.68(1.41)
1.85(1.13)
1.40(1.39)

F-value
(d/" - 1,341)

1.89
0.88
3.49 .,. ,,
0.01
7.78"
0.55

61 .53* "
28 .38* "
55 .22* "
2.70
0.26

4 6 . 4 2 " * * ; '
18 .49*"
53.41 *•••

9 . 8 5 " -
0 . 0 3 i • • • - '

40.29* **
1 1 . 6 4 " -•»-•••

28.34*»* '
4.65*
0.55

* ftete. Tl <- Tailonpd infbmiation, Gl - Generic information. All items measured on scales ranging from
?-3to +3; * p < .05, * * p < .01, *» *p < .001. _ . „ . . , „ . . - ,., . . . . . . .



Results

Participants

The sample of 616 respondents that was valid for analysis had a mean age of 42
years {SD = 9): 43% were female and 94% had been born in the Netherlands. Eleven
percent had a university degree. 30% had completed higher professional training,
23% had completed high school. 35% had completed intermediate or lower level
professional training and 1% had completed primary school only.

Participants who dropped out did not differ significantly from those who partici-
pated in the study, on any of the characteristics tested or on the outcome meas-
ures. Respondents who dropped out were, however, more likely to be in the tailored
intervention {odds ratio JOR| = 3.5. 95% confidence Interval {Cfl = 2.1 - 5.7) and the
generic information (OR = 2.9, Cf = 1.7 - 4.8) groups, than in the no information
control group. There was no significant difference in drop out rate lietween the tai-
lored and generic information groups. Comparison of the group compositions after
drop out revealed that the groups did not differ significantly on the characteristics
tested or on the outcome measures.

Evaluation and use of the interventions

The tailored Intervention was rated as more enjoyable. Interesting, personally rel
evant, individualised and new than the generic nutrition Information (Table 5.1).
The generic information on fruit and vegetables was rated as being more credible
than the tailored information. The results on evaluation measures were found to be
the same for the 'at risk' and 'unaware' subgroups. The tailored Intervention pro-
gramme was used less frequently (M = 1.8 times. SD = 1.6) than the generic Infor-
mation programme (M = 2.6 times. SD = 3.0) (F(l. 346) = 10.96. p» .001]. Respond
ents in the tailored intervention group spent more time on using the programme (M
= 22 minutes in each session. SD= 15) than respondents in the generic Information
group (M = 18 minutes in each session. SD = 19) |F(1. 326) = 4.49. p = .035],

Awareness, intention to change and intake

Baseline and post-test mean scores on the outcome measures, as well as standard-
ized regression coefficients (p-values) for the group effects at post-test, are shown
in Table 5.2. As regards fat and vegetable consumption, group effects were found
for self-rated Intake and intention to change, indicating a lower level of awareness
and a lower intention to change in the control groups than in the tailored Interven-
tion group. A group effect for vegetable intake Indicated a (modestly) lower post-test
intake level in the control groups compared to the tailored intervention group. No
significant group effects were found for fruit intake.

The p-values from the regression analyses for the 'at risk' and 'unaware' sub-
groups are shown in Table 5.3. These subgroups showed similar, but stronger.
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Table 5.2. Baseline and post-test mean scores on the outcome measures for each study group. Stvdvdtzed regression coefficients (K-values) from the
multiple regression analyses on the outcome measures, with the tailored information group as the reference group

Baseline
Mean tf D)

PosMest
Mean(SD)

6-values

Fat

Self-rated intake*

Intention to change*

Fat intake

Vegetables

Self-rated intake*

Intention to change*

Vegetable intake

Fruit

Self-rated intake*

Intention to change*

Fruit intake

Tl

n - 182

-0.25 (0.68)

-0.23 (0.92)

19.8(6.1)

n - 133

0.35 (0.67)

-0.38 (0.78)

1.8(0.8)

n - 135

-0.19(1.09)

-0.10(0.88)

2.2(1.6)

Gl

n - 184

-0.16(0.70)

-0.13(0.95)

20.0 (5.9)

n - 142

0.44 (0.68)

-0.32 (0.83)

1.8 (0.8)

n - 140

-0.26 (0.95)

0.02 (0.90)

2.1 (1.4)

Nl

n - 222

-0.11 (0.81)

-0.21 (1.01)

20.3 (6.2)

n - 166

0.42(0.71)

-0.31 (0.85)

1.9(1.0)

n - 167

-0.22 (0.99)

-0.08 (0.93)

2.1 (1.4)

n

n - 182

-0.12(0.76)

0.01 (0.97)

19.2 (6.2)

n - 133

0.16(0.69)

-0.04 (0.93)

1.9(0.9)

n - 135

-0.19(1.05)

-0.01 (1.01)

2.3(1.6)

Gl

n - 184

-0.22(0.71)

-0.13(0.99)

19.2 (6.0)

n - 142

0.37(0.71)

-0.25(0.81)

1.7(0.8)

n - 140

-0.16(0.89)

-0.04 (0.92)

2.0(1.2)

Nl

n - 222

-0.18(0.73)

•0.24(1.00)

19.9(6.2)

n - 166

0.37(0.70)

-0.26 (0.89)

1.8(0.9)

n - 167

-0.26(0.91)

-0.13(0.85)

2.0(1.6)

Gl

-.10*

-.09*

.02

.14**

-.13*

-.08*

;

06 ;

-.05

-.06;;

Nl

-.10**

••12** >
.02

. 1 3 "

-,14**

^07*

-.02
-.07

-.04

Note. Tl - Tailored information, Gl - General information, Nl - No information. * Measured on scales ranging from -2 to + 2. Fat intake it expressed in fat points,
vegetable and fruit intake in servings per day. *p < .10, * p < .05, ** p < .01. : -•

• " : • • . * : ' . . - . • « ; ; -

*

* • « ,



Table 5.3. Standardised regression coefficients (R-values) for group effects in the multiple regression
analyses on the outcome measures in the 'at risk' and 'unaware' subgroups. The tailored informa-
tion group is the reference group

Fat
Self-rated intake

Intention to change •

Fat intake

Vegetables

Self-rated intake

Intention to change

Vegetables intake

Fruit

Self-rated intake

Intention to change

Fruit intake

At risk*

n - 316
- .16 "
-.14*
.02

n - 361
. 1 4 "

- .16 "
-.11*

n - 226
.07

-.06
-.01

Cl

Unaware''

n - 271

• • xi4*-->
.-..•.. .^ot-*>.<-. -

n - 348

n - 102
.03

-.20

At risk

n - 316
-.18"
-.22* ••
.02

n - 361
. 1 5 "

- . 20* "
-.07

n - 226
-.01
-.16*
-.15*

Nl

Unaware

n - 271
-.14*
-.24* • •

.01

n - 348
.17*

- .20 "
-.06

n - 102
-.09
- . 3 2 "

-.27*

Nofe. Gl - general nutrition information control group, Nl - no information control group. 'Subgroup of
respondents with intake levels not in agreement with recommendations, ''Subgroup ol respondents who
underestimate their fat intake and overestimate their fruit and vegetable intake, 'Numbers of respondent*
(nj refer to all respondents in the analyses. * p < .05, * * p < .01, • • • p < ,00t.

group effects for the determinants of fat and vegetable intakes compared to the
total study population. As regards fruit consumption, group effects were found
for Intention to change and fruit intake: respondents in both control groups had a
lower intention to change and respondents tn the no Information control group had
a lower fruit intake than those in the tailored Intervention group.

Repeating the analyses in an intention-to-treat procedure, resulted in smaller
P-values and slightly higher but still significant p-values. An exception arc I hi* ef-
fects on vegetable and fruit intake in that the few group differences that were found
remained only borderline significant.

Mediator analyses

Correlations of the variables included In the mediator analyses are displayed In
Table 5.4. Significant mediation was found for perceived personal relevance and
indtvidualisation on self-rated fat intake and for perceived personal relevance, In-
dividualisation and interestingness on intention to change fat intake. Perceived
personal relevance and indivtduallsation significantly mediated the effects for
intention to change vegetable intake (Table 5.5). In the mediator analysis the
group effect for vegetable intake was not significant (p" = .08. p = .09) and therefore
mediator analysis could not be conducted for vegetable intake. Group did not sig-
nificantly affect interestingness in the analysis on self-rated vegetable intake and
therefore mediator analysis could not be conducted.
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Table 5.4. Pearson correlation coefficients of the variables in the mediator analyses ."-.- i

1 2 3 4 5

1. Fat intake

2. Intention to reduce fat intake

3. Sdtatod fat intake

4. Perceived interpttingness

5. Perceived personal relevance

6. Perceived individualitalion

.oar
n - 588
.29* •• .27***
n - 588 n - 588

-.07 .23* •• -.05

n - 328 n - 328 n - 328

.04 .46*** .24*" 38***

n - 328 n - 328 n - 328 n - 328

-.02 .30*** .22*** .33*** .69***

n - 329 n - 329 n - 329 n - 329 n - 329

1

1. Vegetable Intake

2. Intention to incrawe vegetable intake - . i t *
n - 440

3. SaN-ftftd vnfftabJe intake .44*** - . 2 8 " *
n - 441 n - 440

4. Perceived interestingness .02 .24* • • -.03
n - 250 n - 250 n - 250

-.15* .34*** -.23* ** .42**»
n - 251 n - 251 n - 251 n - 250

-.06 .30*** -.19** .35*** .68***
n - 251 n - 251 n - 251 n - 250 n - 251

5. Perceived personal relevance

6. Perceived individualisation

Note. * p < .05, ** p < .01, • • * p < .001.

Table 5.5. Standardised regression coefficient (B) and p-value for the treatment group variable
(tailored vs. generic), uncontrolled and controlled for potential mediator variables

Uncontrolled Controlled for ,, , . ,, ,
, Controlled for Controlled for

treatment group personal . ,. . , ,. .
effect relevance '"d'vidualisation .nterest.ngness

Fit
Self-rated intake

Intention to change

Vegetables

Self-rated intake

Intention to change

Vegetable intake

S

.09

.10

-.15

.14

.08

p-value

.04

.04

.00

.02

.09

6

.06*

.00*

-.14

.07"

-

p-value

.17

.95

.01

.22

B

.OS*

.00*

-.14

.04''

-

p-value

.49

.94

.01

.49

B

.09

.08'

-
.11

-

p-value

.05

.13

.05

Note. *Signiftcant mediation p-values for /-scores < .05 in the analyses testing significance of the media-
tion effects, ^Significant mediation p-values for z-scores < .01.



Discussion - \ ~ t w j . - r , ^ . < i - r -

The web-based tailored nutrition information resulted in a significant effect on the
determinants of fat. fruit and vegetable intake, whereas effects on intakes were
modest or absent. Participants evaluated the tailored information more favour-
ably than the generic information. The results partly support our hypothesis that
perceived personal relevance, individualisalion and interestingness mediated the
effects of the tailored intervention. > u; ^;Kd>d u-S •;.•;{•' T: » :: .-.•:

The results of the present study are largely consistent with the findings ol other
studies examining the effects of interactive and multi-media applications of com-
puter-tailored nutrition interventions. Previous studies found tailoring effects on
determinants of fat. fruit, vegetables and fibre consumption (Anderson et a!.. 2001:
Campbell et aL. 1999: Oenema ef a/.. 2001), and on intakes of these nutrients and
foods (Anderson et aL. 2001). The effects on awareness and intention to change In
the present study are promising, since these factors are prerequisites for moving
to further stages of behaviour change (Weinstein. 1988). However, a tailoring effect
on actual behaviour was also expected. In the present study, tailoring effects on
behaviour were restricted to vegetables intake, and fruit intake only In the 'nt risk"
and unaware' subgroups. No effects on fat Intake were found, whereas in prior
studies evaluating the effects of printed tailored nutrition Interventions the effects
on fat Intake have been found most consistently (Brug ef a/.. 1999: I)e Hourdeau-
dhuij & Brug. 2000).

The tailored information provided in the present study was derived from previ-
ously tested printed tailored information that had produced effects on fat Intake.
Therefore, it is unlikely that the lack of effect on fat Intake was caused by Insuf-
ficient behavioural change information. The difference In Impact on fat Intake
between the web-based and printed tailored Information may. however, be an Indi-
cation that tailored information provided through an interactive channel is not as
effective in influencing behaviour as printed tailored Information.

Several advantages have been ascribed to the Internet as a channel for pro-
viding health information, including its greater flexibility, its interactive nature
which requires active involvement of the recipient, the possibility of Incorporating
aspects of interpersonal communication in the information provided, thr potential
to reach large audiences, the Immediate presentation of tailored Information which
may enhance the accuracy of the tailored Information, and a greater openness In
communication (Fotheringham. Owies. Leslie. & Owen. 2000: Oenema ef ai.. 2001;
Stout. Villegas. & Kim. 2001: Strecher et a i . 1999). Printed media may. however,
have advantages over the Internet as a medium for providing health information
aimed at achieving behavioural changes. It may. for example, be easier to read
printed Information more thoroughly than information on the screen, and it may
be easier to reread printed Information that is sent by mall than having to make
the effort of starting up a programme on the computer or the Internet first. Fur-
thermore, printed Information is delivered in a predetermined form, whereas the
appearance and delivery of web-based information may vary, depending on the
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settings and capacity of the computer used by the recipient. To our knowledge, no
previous studies have tested the difference In effects on behaviour of tailored infor-
mation provided through the Internet or through print media, but there Is a need
for research to examine this.

Another Issue that may have caused the lack of an effect on fat intake is the
time span between using the programme and filling out the post-test questionnaire.
Only If respondents used the programme right after they had received It. would
there have been sufficient time for behaviour change. Some respondents may. how-
ever, not have followed the Instructions and used the programme later.

Finally, the one study to date that did find an effect of Interactive tailored in-
formation on fat Intake used multiple, weekly segments (Anderson ef aJ.. 2001). In
the present study it WJIS possible for respondents to use the programme as often
as they liked. The frequency of use of the tailored Intervention programme was on
average 1.8 times, which may not have been frequent enough to result In Improve-
ment In behaviour thai significantly differed from behaviour In the control groups.
The finding Ihal the generic information programme was used more frequent than
the tailored Intervention may indicate that it was easier and less time consuming
to use this shorter programme.

Perceived personal relevance, perceived Indlvldualisation. novelty of information
and interactivity have been identified as important features of effective nutrition
education (Contento et a(., 1995). Like previously tested tailored Information (Brug
ef «!.. 1900. He Bourdeaudhul| A Brug. 2000; Oenema e( a/.. 2001), the present
intervention does seem to incorporate these features. The Elaboration Likelihood
Model (Petty & Cacioppo, 1986) posits that Indivldualisation and personal rel-
evance of the information may motivate to process information via the so-called
central route. I.e.. effortful and thoughtfully, resulting in relatively strong and sus-
tainable attitudes that are more predictive for intention and behaviour. The present
study found some evidence that these features do indeed mediate the effects of the
tailored information. Tailoring effects on determinants of fat and vegetable intake
were mediated by perceived personal relevance and perceived individualisation.
The lindlng that not all tailoring effects were mediated by the features studied sug-
gests that computer tailoring involves more than just Increasing perceived personal
relevance and perceived individualisation. The fact that tailored information can
be tailored to an individuals" motivational stage of change, which may cause less
resistance to the message and make stage transitions more likely, has been sug-
gested as another mechanism through which tailored information may exert its
effects (Di|kstia & De Vries. 1999: Strecher. Kreuter. Den Boer. Kobrin. Hospers. &
Skinner. 1994: Weinstein & Sandman. 1992).

The finding that the tailored information was rated as less credible than the
generic information has been reported before. Recipients of negative or unexpected
feedback have been found to respond by doubting the accuracy and credibility
ol the feedback information (Bowen t»f al.. 1994; Van Assema et a/.. 1996). In the
present study, however, credibility ratings for tailored and generic Information
were both positive, though not to the same degree. Additional analyses revealed



that, in line with the prior findings, respondents with a lower than recommended
fruit intake were responsible for the lower credibility ratings of the tailored infor-
mation. As regards the tailored information about vegetable consumption, all re-
spondents, but particularly those with diets consistent with recommendations and
aware of their intake, contributed to the lower credibility ratings. The programme's
assessment of vegetable intake is brief, and feedback is based on this brief assess-
ment. Respondents who consume sufficient amounts of vegetables may have felt
that this was not accurate enough.

There are a number of limitations to the study that need to be mentioned. Since
the present study comprised a self-selected study population. It may have Included
a relatively large proportion of people who were specifically interested in nutrition.
Furthermore, respondents who were not interested in using a computer to obtain
information about nutrition may have refused to participate, and potential partici-
pants who did not have access to a computer with a CD-ROM drive could not be
included in the study. The drop out rates in the tailored information group and
the generic information control group were larger than that In the no information
control group. This may have been due to the effort required to use the information
programme. Respondents who did not use the programme because of lack of time
or technical problems may not have returned the questionnaire. Since the subjects
who did not drop out did not differ on the outcome measures or other important
characteristics at baseline, there is no proof that the drop out biased the results.
Even though self-reported information on use of the tailored and generic Informa-
tion programmes was obtained, the study lacks objectively monitored Information
on how often respondents visited the programme, how long they stayed on pages
and how many pages they went through. Finally, since this study only examined
the short-term efficacy of the tailored information in a controlled situation. It cannot
provide information about effectiveness In real life situations or In the long term.

The present study provides some evidence that a web-based computer-tailored
nutrition intervention can have a short-term effect on awareness and Intention
to change fat. fruit and vegetable intake. The effects of the tailored Information
may be partly explained by the greater perceived personal relevance and Individu-
allsatlon of the information. Future studies should examine longer-term effects
and compare web-based tailored information with tailored Information provided
through printed media.
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Long-term efficacy of a tueb-
based computer-tailored nutrition
intervention ^, ^ .,

A b s t r a c t " "' *"'•" ^ •' - ^ ^ • ^ - - •

A web-based computer-tailored nutrition Intervention was evaluated for the longer-
term (6 months) effects on fat, fruit and vegetable Intake and Its determinants.
In a randomised trial, the computer-tailored Intervention was compared with
web-based generic nutrition information and no information. Respondents with
baseline Intake levels not In agreement with recommendations were Included In
the analyses applying an intention-to-treat procedure. At post-test respondents
In the tailored intervention group were more aware of their vegetable Intake and
had a greater intention to change their vegetable and fat Intake than respondents
In the control groups. Respondents In the tailored Intervention group consumed
significantly more vegetables than those in the no Information control group. The
tailored information Induced cognitive processing, but impact on consumption lev-
els was very limited.

Submitted as short report as: Oen«na, A., & Brug, J. Long-term efficacy of a web-based computer-
tailored nutrition intervention.
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Introduction

Diets low In saturated fat and high In fruit and vegetables contribute to the preven-
tion of chronic diseases (Rolls & Shlde. 1992; Willet. 1994). The majority of popula-
tions In Western countries have a higher saturated fat intake and a lower fruit and
vegetable Intake than recommended (Beer-Borst ef a/.. 2000; Ganji & Betts. 1995).
There Is thus a need for effective healthy diet promotion Interventions that can
reach many people.

Computer-tailored printed information has repeatedly been found effective
In Inducing dietary changes, especially in reducing fat intake (Brug ef aL, 1999).
Interactive and multi-media applications of computer-tailored nutrition informa-
tion are now feasible. Providing tailored nutrition information Interactively via the
Internet would yield many advantages for health education practice, and the chan-
nel Is regarded as a promising one by researchers. Since the Internet has become
a widely used source of health Information. It has the potential to reach many
people Disseminating tailored Interventions through the Internet would require a
minimum of human effort and resources, making it possible to reach large groups
of people at low costs. Furthermore, the process of providing tailored information
could be made truly Interactive, and tailored Information would become readily
available, as long as there Is a computer online. Before providing an Interactive
computer tailored Intervention through the Internet, however, it Is Important to
explore Its efllcacy.

Computer-based, multimedia and web-based applications of computer-tailored
nutrition interventions have been found to be efficacious in modifying determi-
nants of saturated fat. fruit, vegetable and fibre consumption in the short term
(Anderson <•/ a!.. 2001: Campbell <•* al.. 1999: Oenema & Brug. 2003) and in modi-
fying intakes of saturated fat, fruit and vegetables in the short- and longer-term
(Anderson et aL 2001).

The present paper reports on the longer-term effects of a web-based computer-
tailored nutrition information programme on awareness, intention to change and
intake of saturated fat. fruit and vegetables.

Methods

Participants

A total of 815 respondents (2133 invited) volunteered to participate in the study of
which 782 were eligible to be included in the study. The eligible respondents were
evenly distributed over the study groups. The response rate at post-test was 73%
in the tailored Intervention group. 76% in the generic information group and 83%
in the no information control group.

94



Study design and procedure ' * ^ n*

The computer-tailored intervention was compared with web-based generic nutri-
tion information and no information in a randomised trial with a pre-test and u six
month post-test. \«-»m

Participants were recruited by sending a letter to employees at seven companies
and government and health organisations, explaining the purpose and procedure
of the study. The employees were invited to enroll in the study by completing the
Informed consent form and the baseline questionnaire that were sent along with
the invitation letter. Respondents who did not have access to a computer were
excluded from the study. Four weeks after the baseline questionnaire had been
completed, respondents received the assigned intervention programme, either on
a CD-ROM or through the worksite intranet. Respondents in the no information
group received a letter explaining that they would be sent an information pro-
gramme after returning the post-test questionnaire. Six months post intervention,
questionnaires were mailed to the participants and initial non-respondent were
sent a reminder letter once. Participants could win one of twenty € 20 gift vouchers,
as an incentive to participate.

I n te rven t ions * * '=••'*•

The Information programmes consisted of HTML pages Interlinked to form a web
site. The tailored information programme provided personal and normative feed-
back on intake levels of fat. fruit and vegetables, and individualised suggestions on
how to decrease saturated fat. or increase fruit and vegetable intake. The tailored
information programme has been described In more detail elsewhere (Oenema &
Brug. 2003: Oenema. Tan. & Brug. accepted). The generic information programme
discussed the health benefits of diets low in fat and high In fruit and vegetables,
and stressed that many people are not aware of their dietary intake levels. Gen-
eral suggestions were given for decreasing saturated fat and increasing fruit and
vegetable intake. The generic information was also provided In a web-based form,
to make the programmes appear as similar as possible. Both information pro-
grammes included an extensive list of low saturated fat and high vegetable recipe
suggestions that could be browsed.

Measures

Fat. fruit and vegetable intakes were measured by means of validated food frequen-
cy questionnaires (Bogers et ai.. accepted: Van Assema ef ai.. 2001: Van Assema et
al.. 2002). The questionnaire for fat assessed the Intake of foods and food products
that contribute most to saturated fat Intake in the Dutch diet. This questionnaire
was used to calculate a fat score, ranging from 0 to 80. reflecting total saturated fat
intake per day. The fruit and vegetable questionnaire included questions on Intake
of raw and cooked vegetables and fruit and fruit Juice, allowing the average intake
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in servings of fruit and vegetables per day to be computed. Self-rated Intake and
Intention to change were measured for all three dietary behaviours using single
Items on five-point bipolar scales I'how much fat/fruit/vegetables do you think
you eat?' (very little - very much) and 'Do you intend to start eating less fat/more
fruit/vegetables than you do now?" (certainly do not - certainly do)|. Self-rated in-
take adjusted for objectively assessed Intake was used as an indicator of awareness
(Hrug ff a/.. 1998b). Intakes and determinants were assessed at baseline and post-
test. Gender, age. education, ethnic background, height, weight, and household
composition were queried at baseline.

Statistical analyses - „

Binary logistic regression analyses were conducted to examine predictors of drop
out, using drop out as the dependent variable and study group, gender, age. edu-
cation, body mass index, and baseline measures of self-rated intake. Intention to
change, and assessed intake as the Independent variables. These analyses were
also conducted with the study group as the dependent variable, to examine the
success of the randomisation.

Multiple linear regression analyses were conducted to test for group differences
at post-lest. Group was dummy coded with the tailored Intervention group as the
reference group. The post-test score of the outcome indicators (self-rated Intake.
Intention to change mid assessed intake) were the dependent variables, and the
dummies /or group and the baseline measure of the outcome indicator were (he
independent variables. The analyses on self-rated intake included food-frequency
scores at post-test as an additional independent variable, to create the indicator
of awareness. An Intentlon-to-trcat procedure was applied, and only respondents
with a "need to change", i.e., those with baseline intake levels inconsistent with
recommendations (the at risk group), were included In the analyses. The analyses
were two-tailed and an a-level of p < .05 was regarded as significant and of p < .10
as borderline significant. All analyses were conducted using SPSS 10.

Results

Participants

The mean age of the respondents was 42 (SD = 9). 41% were female and 95% had
boon born in the Netherlands. Forty-one percent had a university degree or had
completed higher professional training. 23% had completed high school. 34% had
completed a lower or intermediate professional training and 1% had completed pri-
mary school only. Fifty-two percent of the respondents were In the "at risk" group
for fat consumption, 85% for vegetable consumption and 52% for fruit consump-
tion.

Participants who dropped out were more likely to be In the tailored (odds ratio
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TaMe 6.1. Baseline and post-test mean scores (SD) for the outcome measures. Standardised regression coefficients (B) from the multiple linear regression J
analyses with the tailored intervention group as the reference group

Fat consumption

Self-rated intake

Intention to change

Intake

Vegetable consumption

Self-rated intake

Intention to change

Intake

Fruit consumption

Self-rated intake

Intention to change

Intake

Tl

n - 133

-0.07(0.61)

•0.20 (0.88)

24.0(4.1)

n - 167

0.25 (0.62)

-0.25 (0.79)

1.5(0.4)

n - 103

-0 80 (0.83)

0.14(0.91)

1.1 (0.5)

Baseline

Gl

n - 128

-0.06 (0.65)

-0.13(1.01)

24.3 (4.2)

n - 183

0.36 (0.66)

-0.37 (0.83)

1.5(0.5)

n - 115

-0.70 (0.88)

0.13(0.89)

1.1 (0.6)

Nl

n - 135

-0.05 (0.67)

•0.21 (0.93)

24.8 (4.7)

n - 163

0.33 (0.65)
-0.32 (0.84)

1.5(0.5)

n - 101

•0.64 (0.92)

0.17(0.91)

1.0 (0.5)

Tl

n - 133

-0.09 (0.66)

-0.08(1.00)

22.1 (4.9)

n - 167

0.17(0.61)

-0.05 (0.86)

1.6(0.6)

n - 103

-0.69 (0.90)

0.03(1.00)

1.3(0.8)

Post-test

Gl

n - 128

-0.11 (0.61)

-0.25(1.06)

23.0 (4.8)

n - 183

0.32 (0.65)

-0.33 (0.82)

1.6(0.7)

n - 115

-0.63 (0.83)

0.11 (0.85)

1.3(0.7)

Nl

n - 135

-0.02(0.61)

-0 30(0.93)

22.8(4.9)

n - 163 j

0.33 (0.67) ;
-0.35(0.84)

1.4 (0.6)

n - 101

-0.54 (0.82)

0.16(0.91)

1.3 (0.9)

Gl

-.03

-.10*

.06

.06'

- . 1 2 "

.01

..•• -oo

.05
-.05

R

Nl

-.01

-.11*

.01

.10» .,
-.14»»

-.10*

.03

.06 ,.

-.02

Note. Tl - tailored information group. Cl - general information group, Nl - no information group. Scales for serf-rdted intake and intention to change ranged from
-2 to +2. Fat intake is expressed in fat points, vegetable and fruit intake in servings per day. ' p < .10, * p < .05, " p < 01.



|OR| = 1.91. 95% conHdence interval |Cfl = 1.23 - 2.97) or generic (OR = 1.66. C/ >
1.07 - 2.60) Information groups than in the no information group, and were more
likely to be younger (OR = 0.97. C/ = 0.95 - 0.99). There were no significant baseline
differences between the groups.

Awareness, intention to change and intake '

At six months post-intervention, respondents in the generic information and no
information groups had significantly lower mean scores for intention to change fat
Intake, compared to those in the tailored Intervention group (Table 6.1). Respond-
ents In the generic Information and no Information groups rated their vegetable
Intake higher. Indicating a lower level of awareness, and had a significantly lower
mean score for the intention to change compared to those in the tailored interven-
tion group. Respondents In the no Information control group had a significantly
lower vegetable Intake than those In the tailored intervention group. No significant
group differences were found for fruit consumption.

Discussion

This study revealed effects of a web-based computer-tailored nutrition education
programme on the Intention to change fat intake, on awareness of and intention
to change vegetable Intake, and on the actual Intake of vegetables among respond-
ents with risk behaviour at baseline, six months after the Intervention had been
distributed.

The results of the present study are in line with the findings of a previous short-
term evaluation of the web-based tailored intervention, in that the effects were
found primarily on the pre-behavloural determinants (Oenema et a!., accepted).
This indicates that the tailored Information induced cognitive processing, but did
generally not induce changes in behaviour that were greater than those in the
control groups.

The results are modest compared to those of studies on the effects of printed
tailored nutrition Interventions. Printed tailored interventions have been found to
Induce changes in determinants and intake of fruit, vegetables and especially of fat.
thut lasted over time (Brug et a!.. 1999). The present intervention was an adapta-
tion of an effective print-delivered tailored nutrition information system. Since the
content of the present intervention was very similar to that of the print version, the
modest effects on behaviour of this intervention may be associated with the chan-
nel through which the information was delivered. Even though providing tailored
Information interactively through the Internet may have advantages, it may also
present barriers to behaviour change. Whereas providing tailored information via
tin- Internet reduces the effort on the providers side, it may require an increased
effort from the recipient. A recipient has to start a computer, go online and find the
site or use a CD-ROM, find out how to use the programme, make choices about
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the sequence used to go through the programme, read the information from the
screen, decide whether or not to print it. resist the temptation of surfing to other
sites and deal with possible technical problems. This requires a certain amount of
motivation and effort that may prevent adequate processing of the tailored Infor-
mation. Furthermore, reading information from a computer screen may not be as
easy and possibly not as thoroughly as reading print information. A tailored letter
sent by postal mail may be read more thoroughly and repeatedly, since it may be
easier and more convenient to read and re-read printed Information.

The frequency with which the programme was used may have influenced Its
effects, since a study testing a computer-based tailored intervention that used
multiple weekly information segments (Anderson et ai.. 2001) produced stronger
effects than the intervention tested In the present study. In our sludy. the median
use of the programme was once and this may not have been frequent enough to
result in behaviour changes.

The findings of the present study Indicate that tailored Information provided in-
teractively does not necessarily produce the same effects on behaviour as Informa-
tion provided through more traditional print media. More research is needed into
the effects of computer-tailored nutrition interventions provided through the Inter-
net or other Interactive channels, preferably compared with printed information.

The study population was self-selected and we used self-administered question
naires to obtain the information. Even though such an approach is. at present,
usual practice for nutrition intervention evaluation studies aimed at a healthy
population, it may limit the validity and generalisability of the findings. We applied
an intention-to-treat procedure In order to reduce the bias that could have been
Introduced by the selective drop out. but bias may have remained.
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Exploring the occurrence and
nature of comparison of one's own

perceiued dietary/at intafce to that of
self-selected others

Abstract

Lack of awareness of personal dietary fat intake is associated with a low motivation
to change to a diet lower in fat. An optimistic bias In the comparison of one's own
fat intake to that of others is associated with this lack of aw.in ntss. Insight Inlo
the way people make interpersonal comparisons related to lai intake may rout rib
ute to a better understanding of dietary Intake and its determinants. Such Insight
may provide suggestions for nutrition education Interventions aimed at Increas-
ing awareness and intention to change. The present study explores Interpersonal
comparisons involved in evaluating personal dietary fat Intake. One hundred and
eighty-nine respondents participated in structured telephone interviews. The re-
spondents reported that they use interpersonal comparison information related
to fat intake to some extent and that they mostly compare themselves with close
relatives and friends. Respondents who Intended to change to a lower fat diet and
younger respondents were more likely to compare themselves with others. Com-
parison targets were perceived to eat small, as well as large or average amounts of
fat. which may indicate that people use positive as well as negative role models lor
making interpersonal comparisons In terms of dietary fat intake.

Published as: Oenema, A., & Brug, |. (2003). Exploring the occurrence and nature of comparison of
one's own perceived dietary fat intake to that of self-selected others. Appet/fe, 41 , 259-264.
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Introduction

Motivating people to change to diets low in saturated fat has been an important
issue in health education research and practice in recent decades. Diets low in
saturated fat have been associated with a reduced risk of cardiovascular diseases,
obesity and diabetes (Rolls & Shide. 1992: Wlllet. 1994). Despite efforts to persuade
the population to adopt low-saturated-fat diets, the average intake is not in agree-
ment with recommendations In the Netherlands (Voedlngscentrum. 1998) just as
in most other Western countries (Beer-Borst et ai.. 2000: Ganjl & Betts. 1995).

Although the vast majority of the Dutch population have unhealthful fat-con-
sumption patterns, only a minority are motivated to change to healthful diets
(Van Werhem ft ai.. 1998). Research Into the reasons for this lack of motivation to
change has revealed that many Dutch adults are convinced that their diets are not
too high In fut and therefore they do not see any need to change (Brug et ai.. 1998b;
lirug c( ai.. 1994).

In line with the Precaution Adoption Process Model (Weinstein. 1988: Weinstein
A Sandman. 1992). that emphasises awareness of personal risk (behaviour) as
a prerequisite for moving to further stages of change, this lack of awareness has
been Identified as a major barrier to the motivation to change complex dietary be-
haviours, such as saturated fat Intake (Brug et ai.. 1994: Glanz et aL. 1997). An
optimistic bias In the comparison of ones own risk behaviour to that of others, i.e..
believing that one engages in less risky behaviour than others do (cf. Weinstein &
Klein. 1995), .seems to be a determinant for lack of awareness of personal risk be-
huvlour. Including a high dietary fat intake (Brug et ai.. 1998b: Weinstein. 1988).

Little Is known, however, about (he occurrence and nature of the interpersonal
comparisons that are made regarding dietary fat intake. Insight into these com-
parisons may (1) contribute to a better understanding of dietary behaviour and
Its determinants and (2) provide suggestions for designing nutrition education
interventions aimed at improving awareness, motivation to change and actual
behaviour change. The aim of the present exploratory study Is to obtain a basic
understanding of Interpersonal comparisons In relation to dietary fat intake.

The speeitle research questions were:
• Do people use Interpersonal comparison Information to evaluate their fat in-

take?
• To whom do people compare their fat Intake?
• What diet-related comparison information do people use?
• What factors are associated with a tendency to engage In Interpersonal com-

parison of dietary fat Intake?
• Do people compare themselves mostly to others whom they perceive to con-

sume small, large or average amounts of fat?
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Participants - . «; , ;

Three-hundred and sixty-two people were reached at the 390 addresses that were
selected for participation in the study and 189 (64 men. 125 women) were eligible
and willing to participate (response rate 52%). The main reasons of those who were
not willing to participate were lack of interest and lack of time. The mean age of the
respondents was 43 years (SD = 12). Thirty-six percent had a university degree or
higher professional training. 42% had Intermediate or lower professional training.
20% had finished high school and 2% had primary school only. Sixty percent of the
participants had a paid job outside the home. 19% reported housekeeping as their
main occupation. 10% were unemployed. 7% were retired and 4% were students.
Most of the respondents lived with one or more others (84%). The mean body mass
index (BM1) of the respondents was 24.3 (SD = 3.6) kg/m*.

Procedure • •;

The study was conducted in the spring of 2000. Data were collected by means of
structured telephone interviews, which were conducted by trained telephone Inter-
viewers. Participants were recruited from a random sample of 390 addresses from
the databank of home telephone numbers of the Dutch Telecom Company. In a
letter that was sent to the residents at these addresses, it was explained that they
had been selected for a study about food habits and that they would be phoned
and asked to participate. The letter also explained that participation would mean
answering questions, which would take about 15 minutes, and that people be-
tween the ages of 18 and 65 could participate. The interviewers called the selected
addresses and asked whether there was someone in this age bracket who was at
home and was willing to participate In the study. Those who volunteered to part Id
pate were either interviewed right away or were called again at a more convenient
time. Addresses where the phone was not answered were called again, up to three
times. Participation was on a voluntary basis and the respondents did not receive
any Incentive.

The interview scheme

An interview scheme with questions about fat intake, psychosoclal determinants.
Interpersonal comparison aspects and demographics was constructed.

Fat Intake was measured by means of a validated food frequency questionnaire
that assesses frequency, quantity and type (high fat. medium fat. or low fat) of 12
products or product categories that contribute the most to saturated fat intake In
the Netherlands (I.e.. dairy products, bread spreads, cheese, meat, gravy, savoury
snacks and sweet snacks). The answers were used to calculate fat points for each
product or product category. These fat points added up to a fat score (ranging from
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12 to 60) that reflected total saturated fat intake (Van Assema e( aL. 1992: Van As-
sema e( ai.. 2001).

The psychosoclal questions assessed 'perceived fat Intake' and 'perceived fat
intake compared to that of others'. The questions consisted of two items on a five-
point scale: "Do you think you eat much or a little fat?' (very much - very little) and
'Do you think you eat more or less fat than others of your age and sex?' (much more
- much less). Two new variables, 'awareness of personal fat intake' and "awareness
of personal fat Intake compared to that of others', were constructed by relating the
'perceived fat intake' and the "perceived fat intake compared to that of others' to the
calculated fat intake from the food-frequency questionnaire and the average Intake
levels of peers (the average Intake level of peers was drawn from prior surveys).
Respondents who thought to eat a little or very little fat. while the calculated fat
points exceeded the cut-off point for the recommended Intake level, were classified
as undercutImators. others as non-underestimators. Respondents who perceived
their fat Intake as less or much less than that of others of the same age and sex.
while the calculated fat points exceeded the cut-off point for the average intake lev-
el of peers, were classified as biased comparers, others as non-biased comparers.

Willingness to cat less fat was measured with two Items, with yes/no answering
options: "Do you intend to start rating less fat than you do now, within the next
6 months?" and 'Are you currently trying to eat less fat than you did before?" Re-
spondents who answered yes to one or both of these questions were classified as
Intending to rat less fat, others as not intending to eat less fat.

The questions about Interpersonal comparison, which were based on the re-
sults of focun group Interviews, are listed In Table 7.1. First, four statements about
possible Information sources for estimating personal fat intake, including informa-
tion from comparison with others, were given (Table 7.1, part A). The respondents
could indicate whether they did or did not use each type of information for estimat-
ing their personal fat Intake. The questions regarding comparison targets, i.e., the
persons wllh whom comparisons were made (Table 7.1. part B). were all preceded
by brief Introductions like: 'Research has shown that people sometimes compare
themselves with others to get an idea of how much fat they eat". The interviewers
were instructed to give some explanation to the questions when necessary. The
respondents were first asked. In an open-ended question, with whom they com-
pared themselves in terms of fat intake. Subsequently, they were asked to indicate
whether they compared themselves with persons specifically mentioned by the in-
terviewer. The respondents who had mentioned to compare themselves with one or
more of these comparison targets were asked to indicate on five-point scales how
much fat (very much - very little) they thought their comparison targets ate. This
information was used to assess whether the respondents compared themselves
to people whom they perceived to consume small, average or large amounts of fat.
To explore what kind of information people tend to use for making interpersonal
comparisons, the respondents were asked to indicate on five-point scales to what
extent they agreed (completely agree - completely disagree) with statements about
(1) obtaining information from particular situations in which interpersonal com-

104



Table 7.1. Questions about interpersonal comparison aspects

A To estimate whether I eat much or a little fat. I compare my food habits with
.... My own ideas about how much fat is healthy (comp/ete/y agree - comp/efe/y disagree)
.... Nutritional guidelines about healthy amounts of fat (comp/ete/y agree - cwnp/ete/y

d/sagreej .... , , , . , , , „ . , . , „«
.... How much fat others eat (comp/efe/y agree - comp/ete/y disagree)
.... Nutrition information on packages (comp/efe/v agree - comp/efe/y disagree)

B Can you mention a person to whom you compare yourself in terms of fat intake sometimes?
fOper>-ended question)

- In terms of fat intake, do you compare yourself with: partner, relatives/a spet itii relative,
colleagues/fellow students, friends, people in the street, people you see in shops or eating
in the street, celebrities (yes, no)

*< - Do you think your partner, relatives, colleagues/fellow students, friends (decoding on
£•. those mentioned in the first question) eat much or a little fat? (very much - very /itf/e)
C I get an idea of how much fat others eat by: ;

- Observing how they cook (conip/ete/y agree - comp/ete/y disagree)
- Observing what they buy (comp/ete/y agree - comp/ete/y disagree}
- Comparing the contents of other people's supermarket trolleys with those of my own (com-

p/efe/y agree - comp/ete/y disagree)
- Observing what they have in stock (comp/efe/y agree - comp/efe/y disagree) ,
- Observing what they eat (comp/efe/y agat» - comp/efe/y disagree)
- Listening to what they say about their food habits (comp/ete/y agree - comp/efe/y disagree)
- Observing what they look like (comp/efe/y agree - comp/efe/y disagree)

Note. All scales are five point scales.

parison may occur and (2) obtaining information by observing specific aspects of
the comparison target (Table 7.1. part C).

General and demographic information was obtained about household composi-
tion (single or two or more persons), regular cooking or shopping for the household,
level of education, employment, weight, height and gender.

The whole interview scheme had been pre-tested for comprehensibility and fea-
sibility, and It had been adapted on the basis of the results of the pre-test. Comple-
tion of the interview took approximately 15 minutes.

Statistical analyses

Frequencies were computed to describe the study population In terms of the pro-
portions of respondents who had a diet not In agreement with recommendations,
who underestimated their personal fat Intake compared to recommended Intake
levels, who underestimated their personal fat intake compared to that of peers
and who intended to change. Univariate binary logistic regression analyses were
conducted with intention to change (coded 0 for no intention. 1 for Intention) as
the dependent and the objectively measured intake level, the subjectively rated
intake level and the subjectively rated intake level compared to that of peers as the
Independent variables. The odds ratios (ORs) and 95% confidence Intervals (C/s)
were computed.
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Frequencies were computed to describe (1) the extent to which people reported
using any of the possible information sources for estimating personal dietary fat
Intake. (2) the people who were mentioned as comparison targets and (3) the kind
of comparison information that was used and the situations in which comparison
Information was obtained. Binary logistic regression analyses were used to identify
factors that are associated with a tendency to engage in interpersonal comparison
with respect to dietary fat Intake. Five dependent variables, representing interper-
sonal comparison In general and comparison with partner, relatives, friends and
colleagues specifically (coded 0 for no comparison. 1 for comparison), were sepa-
rately regressed on a set of Independent variables. These variables were gender (0
for male, 1 for female), age. body mass Index (BMI). educational level (0 for low. 1 for
high), household composition (0 for a single person. 1 for more people), awareness
of personal fat Intake (0 for underestlmators. 1 for non-underestimators). aware-
ness of personal fat Intake compared to that of others (0 for biased comparers. 1
for non-biased comparers), and Intention to change. All the independent variables
were entered In one step. Odds ratios and 95% confidence Intervals were computed.
Frequencies were computed to describe whether the specific comparison targets
were perceived to rat small, average or large amounts of fat.

An alpha < .05 wus determined as the significance level.

Results

Ob/ecfivelu and subjectively measured intake lends, intention to change and associa-
tions — The average Intake level of fat was 28 points (SD = 6) for the male partici-
pants and 24 points (SD = 6) for the female participants. Fifty-four percent of the
respondents exceeded the fat intake levels of 26 points for men and 23 points for
women, which are approximations of recommended intake levels. Forty-two per-
cent of the respondents consumed more fat than the sex-specific mean intake level
of 28 points for men and 25 points for women. Forty-two percent underestimated
their fat Intake and 32% underestimated their fat Intake compared to that of others.
Forty-six percent of the respondents intended to reduce their fat intake. There was
no significant association between the objectively assessed fat intake and intention
to change (OR = 1.02. C/ = 0.98 - 1.07). However, we found a significant association
between self-rated fat intake and intention to change (OR = 1.4. C/ = 1.03 - 1.99)
and a borderline significant association between self-rated fat intake compared to
that of others and intention to change (OR = 1.6. C/ = 0.99 - 2.43).

Do people use interpersonal comparison in/ormation to evaluate their/at intake?
— Only fifteen percent of the respondents indicated that they used information
about the fat Intake of others as a means of evaluating their own fat intake. The
respondents more often Indicated using their own ideas about healthy amounts of
fat (76%). nutrition information on packages (51%), and recommendations about
fat consumption (46%) as information sources in estimating how much fat they



consumed (Table 7.1. part A).

To u>hom do people compare their own/at intake? — Seventy-one percent of the re-
spondents, however, reported to compare themselves in terms of fat intake to one
or more specific comparison targets. The partner was the most frequently men-
tioned comparison target (43%). followed by relatives or a specific relative (36%).
people in the street/in shops (34%). friends or acquaintances 134%). colleagues or
fellow students (25%). neighbours (11%) and celebrities (7%) (Table 7.1. part B).

What diet-related comparison in/ormation do people use? — Eighty-one percent of
the respondents indicated that they obtained comparison information by observing
what others eat; 71% by observing what others buy; 67% by observing what oth-
ers look like: 64% by observing how others cook: 54% by listening to what others
say about their food habits: 44% by observing what products others have in slock;
and 37% by comparing the contents of their own supermarket trolley with (hose of
others (Table 7.1. part C). ,; ^

Table 7.2. Odds ratios and 95% confidence intervals from logistic regression analyses identifying
factors that are associated with a tendency to engage in different possible interpersonal
comparisons

Dependent

Independent

Comparison Comparison Comparison Comparison Comparison
in general with partner with relatives with friends with colleagues
(n - 183) (n - 161) (n - 181) (n - 180) (n - 156)

Gender

Age

BMI

Education

Family composition

Awareness of per-
sonal fat intake

Awareness of
personal fat intake
compared to that of
others

Intention to eat
less fat

0.98
(0.46-2.10)

0.97
(0.94-0.99)

1.00
(0.90-1.10)

0.93
(0.45-1.95)

1.13
(0.45-2.81)

0.74
(0.34-1.65)

0.70
(0.28-1.78)

2.27
(1.06-4.82)

0.91
(0.44-1.90)

0.99
(0.96-1.02)

1.00
(0.92-1.10)

1.08
(0.55-2.12)

1.90
(0.61-5.98)

0.98
(0.48-1.98)

1.73
(0.78-3.82)

1.20
(0.61-2.37)

1.84
(0.84-4.04)

0.97
(0.94-1.00)

0.96
(0.87-1.05)

1.03
(0.51-2.09)

0.84
(0.31-2.27)

1.29
(0.61-2.74)

0.82
(0.36-1.85)

4.38
(2.13-8.99)

1.09
(0.50-2.37)

0.97
(0.94-1.00)

0.99
(0.89-1.09)

2.06
(1.01-4.19)

1.12
(0.40-3.13)

1.20
(0.56-2.59)

0.63
(0.28-1.43)

1.22
(1.57-6.61)

0.45
(0.19-1.07)

0.96
(0.92-0.99)

0.96
(0.84-1.08)

1.86
(0.84-4.09)

0.97
(0.32-2.95)

0.85
(0.36-2.02)

1.23
(0.48-3.13)

2.71
(1.19-6.28)

Note. The table should be read in columns. Each column includes me deix-ndent variable with the «et
of independent variables in the equation. For dummy coding, see 'Statistical analyses' in the 'Methods'
section. Bold values indicate statistical significance of the value.
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Table 7.3. Participants perceptions of the fat intakes of four specific comparison targets, in terms of
small, large or average amounts of fat

Intake perceived as

Small*

LdrRe*

Average'

,i- Partner
(n - 70)

43%

30%

27%

Comparison

Relatives
(n - 67)

30%

33%

37%

with

Friends
(n - 56)

13%

4 1 %

46%

Colleagues
(n - 37)

24%

43%

32%

Note. The respondent indicated that the comparison tarRet consumed d little, or very little, fat; "The
respondent indicated that the comparison target consumed much, or very much, fat; 'The respondent
indicated that the comparison target consumed an average amount of fat.

Factors associated u><th a tendency to engage in interpersonal comparison — Re-
spondent» who Intended to eat less fat and younger respondents were significantly
more likely to compare themselves with others in general and with colleagues or
fellow HtudeiilN (Table 7.2). Respondents with a higher educational level and those
who intended to eat less fat were more likely to compare themselves with friends.
Respondents who Intended to eat less fat were also more likely to compare them-
selves with relatives.

Do people compare themselves with others whom they perceive to eat small, average
or large amounts o//at? — Partners were dominantly perceived as consuming small
amounts of fat. whereas the perceived amount for relatives was equally distributed
among small, large or average amounts (Table 7.3). Friends' consumption levels
were predominantly perceived as average or high, and those of colleagues as high.

Discussion

The present study was a preliminary exploration of the occurrence and nature of
interpersonal comparison regarding dietary fat intake. The results indicate that
comparison with others is indeed used to evaluate personal dietary fat intake, al-
though this is only revealed by focussing on specific comparison targets or com-
parison situations and not from general self-reports about the use of interpersonal
comparison information. It seems possible to identify people who are more likely
than others to be chosen as comparison targets and to recognize sources for ob-
taining comparison information that are more frequently used than others. It also
seems possible to distinguish people who are more likely than others to make in-
terpersonal comparisons of dietary fat intake.

The Social Comparison Theory (SCT) (e.g.. Buunk & Gibbons. 1997; Festinger.
1954; Suls & Wheeler. 2000; Wood. 1989) posits that people have a natural urge
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to evaluate their opinions, abilities and performances, preferably in relation to an
objective standard. If no objective standard is available, people will use less objec-
tive information such as social comparison information to evaluate their opinions,
abilities and performances. Social comparisons will most likely be made with simi-
lar others, i.e.. people who are similar in terms of age, gender, lifestyle, and so on.
Social comparison can serve several goals, such as Improving a particular ability
or performance (self-improvement), feeling good about oneself (self-enhancement)
and getting accurate information about a particular personal ability or perform
ance (self-evaluation). The finding that the occurrence of interpersonal comparison
became more obvious from the answers to specific questions than from general
self-reports may reflect that respondents were hesitant to admit that they compare
themselves to others, or that they were not readily aware of the interpersonal coin
parisons they make. The hesitation to admit comparing oneself to others has been
found in earlier studies as well, and it appears to be a common feature In studies
of social comparison based on self-reports (cf. Wood. 1996). Wood and colleagues
(Wood. Taylor. & Lichtmann. 1985), for example, found that most people's lirst re-
action when they were interviewed was to say that they do not compare themselves
to others. Later in the interview, however, respondents spontaneously described
situations that clearly indicated social comparisons.

In line with predictions of the SCT (e.g.. Wood. 1989). the respondents in our
study compared themselves mostly to their partners, their relatives and their
friends, i.e., people who are quite close to them and who may be quite similar lo
them. Celebrities, although often used in advertising, were not very likely to be
mentioned as comparison targets by our respondents. Most celebrities may be per-
ceived as dissimilar to the self, and according to the SCT. comparison with such
dissimilar others is unlikely to occur.

The results of the present study Indicate that Interpersonal comparison occurs
with targets who are perceived to eat small amounts of fat. which may make them
positive role models, as well as with targets who are perceived to eat large amounts
of fat. i.e.. negative role models. The closest people (partners) seem to be more of-
ten perceived as consuming small amounts of fat. whereas more distant persons
(colleagues) are more likely to be perceived as consuming large amounts of fat. On
the basis of the present study, however, we cannot determine what the effects of
comparison with positive or negative models on fat intake or determinants of fat
intake will be. Future studies should examine this.

The present study was initiated based on the assumption that comparison to
others would lead to biased estimates of personal intake, causing a low motivation
to change. However, respondents who expressed an intention to eat less fat were
found to be more likely to report that they compared themselves to others than
respondents with no intention to change. Earlier studies have found that people
are more likely to engage in social comparison activities In periods of change or
uncertainty (cf. Gibbons & Buunk. 1999). Furthermore, for people who intend to
change, eating less fat is more likely to be a topic of personal interest, which may
lead them to more deliberately seek and process Information regarding dietary fat
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Intake. This may include social comparison information (Petty & Cacioppo. 1986).
The SCT distinguishes three motives for social comparison: self-improvement,

•elf-evaluation and self-enhancement (Wood. 1989). Our data suggest that it is es-
pecially people who Intend to change who compare themselves with others. Self-im-
provement may therefore be the primary motive for comparison in the population
we studied. This finding may be Interesting for nutrition education Interventions.
People who intend to change may be the ones most receptive to interventions that
use social comparison Information. The best-known Intervention strategy based on
comparisons with others Is modelling or observational learning (Bandura. 1986).
Rolf models are traditionally presented as targets who perform better than the
Intended observers. In that they are well-skilled, possess the desired attitudes and
engage In the desired behaviour. These better-performing models may be appro-
priate for people who Intend to change. In other phases of the behavioural change
process, however. |>eople may be more interested In comparison with others who
|M*rform equally well or slightly worse (e.g.. Tigges. 2001). Thus. Insight into In-
terpersonal comparison regarding dietary fat intake may make It possible to find
appropriate comparison targets for people In different phases of the behavioural
change process.

There ure some limitations to the present study. The study was cross-sectional,
so no causal Inferences can be made. Data were collected retrospectively, which
means that recalling Interpersonal comparison situations may not have been ac-
curate and that respondents who were not aware of having made interpersonal
comparisons In the past may not have been able to recall them at all. The present
study was based on a random sample of the Dutch population, but non-response
may have led to a selection bias. Nevertheless, the proportion of respondents who
exceeded the recommended Intake levels were similar to the Dutch adult popula-
tion at large (Voedlngscentrum. 1998). Despite its limitations, the present study
contributes to a basic understanding of the occurrence and nature of interpersonal
comparisons that are made regarding dietary fat intake.
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An exploration of the effects of
positive and negative role model
stories on atuareness, intention
and/ruit intake 1

• • - « •

. . , ; . , , - , • • • • - . • • ? *

Abstract "

There is a need for health education interventions to motivate people to adopt more
healthful diets. Lack of awareness of personal dietary intake is a barrier lor the
intention to change, and interventions should be developed aimed at increasing
awareness. Social comparison information was explored for Us usefulness and ef-
ficacy in increasing awareness, motivation and behaviour change related to fruit
intake. Social comparison information was provided through positive and nega-
tive role model stories. The study was conducted as a randomised controlled trial,
with a three-conditions-between-subjects design. Post-test measurements were
immediately and two weeks after the intervention. Respondents were undergradu-
ate university students (/V = 132). who had lower than recommended fruit intake
levels. No significant group effects were found on any of the outcome measures
at both post-tests. There was more identification with the model and greater per-
ceived credibility of the information in the negative role model group. Despite the
lack of effects on the outcome measures, there are some Implications thai may be
of relevance for health education practice. More research in use and application of
the principle of social comparison information in health education interventions is
needed.
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; Introduction

There Is compiling evidence that diets low In saturated fat and high In fruit and
vegetables may contribute to the prevention of cardiovascular diseases, obesity.
non-Insulin dependent diabetes and certain types of cancer (Joshipura et a/.. 2001:
Key et at. 2002: Rolls & Shlde. 1992: Wlllet. 1994). Nevertheless. In most Western
countries many people eat more saturated fat and less fruit and vegetables than
recommendations and many of them do not Intend to change (Beer-Borst et aL.
2000: Ganjl & Betts. 1995: Kearney. Glbney. Martinez, De Almeida. Friebe. Zunft.
Wldhalm. & Kearney. 1997: Van Wechem et at. 1998: Voedlngscentrum. 1998).
Therefore, there Is a need for health education interventions that are able to mo-
tivate people to change to more healthful diets and to achieve actual changes In
dietary practices. The present study alms to explore the usefulness and efficacy of
social comparison Information as a strategy In promoting healthy dietary behav-
iour. Based on insights from modelling (Bandura. 1986) and Social Comparison
Theory (Festlnger. 1954; Wood, 1989). social comparison information was provided
In positive and negative role model stories. This study explored the effects of both
types of role model stories on fruit Intake. Fruit Intake was selected as a target
behaviour, since fruit Is generally considered to be an important ingredient for a
healthy diet and because the recommended Intake of fruit Is clearly delined as two
pieces per day. This facilitated the development of role model stories from which
the target behaviour could be Interpreted clearly and unambiguously.

Role model stories as a possible strategy to improve fruit intake

Lack of awareness of personal dietary intake has been associated with a low mo-
tivation to change to a more healthful diet (Brug ef a/.. 1994: Glanz ef a(.. 1997).
People who are not aware of their own dietary intake will not perceive a possible
need to change, will be less likely to intend to change and may not be likely to be
attentive to healthy diet promotion information. In terms of the Precaution Adop-
tion Process Model (Weinstein & Sandman. 1992: Weinstein & Sandman, 2002).
people who are not aware of their personal dietary intake are In the so-called un-
engaged stage. People in that stage know that unhealthful diets may pose a risk to
health. They may also know that many other people have unhealthful diets. How-
ever, they do not acknowledge to consume unhealthful diets themselves (Weinstein.
1988). In order to become motivated to change and proceed to action, these people
first need to become aware of their own unhealthful diet. Thus, it is important to
develop interventions aimed at increasing awareness. An optimistic bias in the
perception of one's own risk behaviour compared to that of others, has found to
be associated with lack of awareness of dietary Intake (Brug et aL. 1998b). That Is,
the more fruit people think to eat. compared to others, the more they overestimate
their fruit intake. Providing social comparison information, i.e.. information about
the behaviour of a particular peer, could be a way to modify perceptions of one's
own fruit intake and induce an Intention to change. Role model stories are a well-
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accepted way to provide this kind of social comparison information. i?r*«s 3

Role model stories most often present positive role models (models who per-

form better than the intended observers) to induce change. According to model-

ling theory a role model should be attractive for the intended observers and the

modelled behaviour should be perceived as relevant and as rewarding (Bandura.

1986). However, social comparison theory posits that negative role models (models

who perform worse than the intended observer) may also induce motivation and

behaviour change. Providing social comparison Information may be regarded as a

form of performance feedback (Klein. 2003). A person who is exposed to role model

Information may infer that he or she is doing better, equally well, or worse than the

role model. Providing a positive role model may be perceived as negative feedback

by the observer, whereas providing a negative role model may be perceived as posi-

tive feedback. This positive feedback (induced by a negative model) may lead to mo

tivation and action, whereas negative feedback (induced by a positive model) could

also lead to motivation and behaviour change. Negative feedback may. however,

also put self-evaluation maintenance strategies in effect, such as downgrading the

accuracy of the information or downgrading the personal Importance of perform

Ing a particular behaviour (Klein. & Welnstein. 1997: Klein. 2003). In conclusion,

positive role models may not necessarily or not always induce motivation and be-

haviour change, and negative models may well be able to induce motivation and

behaviour change. Therefore, it is worth to explore both positive and negative role

model stories for their potential to be included In interventions aimed at Inducing

healthy diets.

The aim of the present study is to explore the effects of positive and negative

role model stories on awareness, intentions to change and intakes of fruit, among

students with a fruit intake lower than the recommended minimum of two pieces of

fruit a day. The effects of the role model stories were compared to a control group

that received a role model story irrelevant to fruit consumption.

Methods

Design and participants

The study was conducted as a randomised controlled trial, with a three-condltlons-
between-subjects design (positive role model story vs. negative role model story
vs. control). Measurements were at baseline and immediately and two weeks after
exposure to the role model Information. Participants were first-year undergradu-
ate students in health sciences at Maastricht University, in their first semester.
Of the 350 students who were invited for the study. 313 participated. Of these
students 132 (34%) were identified as having fruit Intakes below the recommended
Intake level and those students were included In the study. Nine respondents were
excluded from the analyses because of incomplete data sets. Forty respondents re-
mained in the positive model group. 39 in the negative model group and 44 In the
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control group. Response-rate at post-test 2 was 55% in the positive model group,
69% in the negative model group and 48% in the control group.

Procedure

Students were informed about the study and Invited to participate during a lecture,
which was attended by approximately 350 students. The study was conducted
during regular study group meetings, consisting of 10 to 12 students and a tutor.
The study materials were distributed through the tutors, who were instructed on
when and how to distribute the materials. Participants randomly received either
positive or negative gender specific role model stories (see materials). Each student
received a package containing the baseline questionnaire, an envelope with the
comparison Information (marked as 1). and an envelope with the first post-test
questionnaire (marked as 2). Students were instructed to start with completing
the baseline questionnaire that ended with the Instruction to open envelope 1 and
read the Information thoroughly. Subsequently, respondents were instructed to
open envelope 2 and complete the post-test questionnaire. The tutors took care for
an orderly and quiet atmosphere and for the completion of the study elements in
the right order. All materials were handed In to the tutor and were subsequently
collected by the researchers. Completing the questionnaires and reading the infor-
mation took about 20 minutes. Two weeks later, the students were sent an e-mail
with a link to the second post-test questionnaire that could be completed online.
Respondents who did not return this questionnaire within the requested time were
sent a reminder e-mail. After the study was completed, respondents were debriefed
through a letter sent by e-mail.

Materials

The Interventions consisted of role model stories in printed form. The stories were
compiled from real life Interviews with first-year students conducted by the re-
searcher. There were female and male versions of each model story, which were
provided to female and male students correspondingly. Taken the female version
as an example, the role model stories were as follows. The student first introduced
herself and told about how It was to start studying in Maastricht. Then she told
about how much fruit she consumed and the reasons to do that. The positive role
model told that she consumed at least two or three pieces of fruit each day, because
It was tasty, healthy, provided energy, prevented weight gain, that it was easy to eat
fruit and how she managed to eat sufficient amounts of fruit every day. She met the
Dutch guideline of eating two pieces of fruit each day. The negative role model told
that she did not eat fruit very often, consuming a maximum of two pieces of fruit a
week, and sometimes less. She rather ate something else than fruit, easily forgot to
eat fruit and thought it was inconvenient to eat. She thought that it was healthy to
eat fruit, however acknowledged that she did not meet the guideline of two pieces
of fruit a day. The model in the control condition told about what social and sports

114



activities she planned to do in Maastricht. All stories were similar in length.

Measurement

Fruit consumption was measured using a validated short fruit consumption ques-
tionnaire that assessed the frequency and amount of intake of fruit juice and six
main categories of fruit {Bogers et al.. accepted; Van Assema ff al.. 2002). The av-
erage intake of pieces of fruit per day was computed from this questionnaire. Self-
rated intake and self-rated intake compared to others was measured using single
items I'how much fruit do you think you eat" and "how much fruit do you think
you eat compared to others of your age and sex"! on live point scales Ivory little
- very much' and "much less - much more'l. These ratings, which were statistically
adjusted for objectively assessed intake, were used as an Indicator for awareness
(Brug et al.. 1998b). Intention to eat more fruit and Intention to eat at least two
pieces of fruit per day were measured with single Items on live point scales |do you
intend to eat more fruit than you do now' and 'do you intend to eat at least two
pieces of fruit per day', with answering options surely do not - surely do']. Fruit In-
take was measured at baseline and at the second post-test, while self-rated Intake
and Intentions were measured in all three measurements. Gender, age. height and
weight were assessed at baseline.

The first post-test included additional questions to check the successful ness of
the manipulation, comparison and identification with the role model and evalua-
tion of the intervention. The manipulation was checked In the experimental groups
by means of the question. "Do you think the model performed better or worse than
you do with respect to fruit intake?'. Two questions assessed the extent to which
the respondent compared him/her self to the model. |To what extent did you com
pare yourself with the model" and. To what extent did you compare yourself with
the model concerning fruit intake" (the latter was only asked in the experimental
groups)|. Three questions assessed Identification with the model. I'DId you recog-
nise something of yourself In the model". 'Do you think you are comparable with the
model" and Did you see similarities between yourself and the model'|. Finally, use
and appreciation of the information was assessed with several Items, I'How thor-
oughly did you read the information" and "How enjoyable/InterestIng/credlble did
you think the information was'). All items had five point bipolar answering scales
with end labels that corresponded with the specific question (e.g.. very uninterest-
ing - very interesting).

Statistical analyses

Binary logistic regression analyses were conducted to Identify possible predictors
for drop out at post-test 2. Drop out was regressed on group, gender, body-mass
index and baseline measures of fruit intake, self-rated fruit Intake, self-rated fruit
intake compared to others, intention to eat more fruit and intention to eat two
pieces of fruit per day. Logistic regression analyses with group as the dependent
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variable and the before-mentioned independent variables minus group, were con-
ducted to examine the successfulness of the randomisation.

Linear regression analyses were conducted to examine associations between
Intentions, fruit intake and self-rated fruit intake. Intentions were regressed on
fruit intake and self-rated fruit Intake in unlvariate regression analyses, and on
fruit Intake and self-rated fruit intake combined in multiple regression analyses.
A binary logistic regression analysis was conducted to examine the association
between over-estimation of fruit intake and comparison with others. A measure
for over-estimation of fruit intake was computed, by classifying respondents who
rated their fruit Intake as neither a lot or a little, or a lot as optimists (coded 1).
others as non-optlmlsts (coded 0). This variable for over-estimation was regressed
on self-rated fruit Intake compared to others.

Analyses of variance were conducted to check the successfulness of the ma-
nipulation and to detect group differences in comparison and identification with
the role model, the extent to which the Information was read and evaluative ratings.
Multiple linear regression analyses were conducted to test group differences in out-
come measures at post-test 1 and at post-test 2 separately. Two dummy variables
for group wrrr computed, with the control group as the reference. The analyses
included (lie post test score of the outcome measures (self-rated fruit intake, self-
rated fruit Intake compared to others, Intention to eat more fruit, intention to eat
two pieces of fruit per day and fruit Intake) as the dependent variable and the dum-
mies for group iincl the baseline measure of the outcome indicator as the independ-
ent variables. In the unalyses on self-rated intake and self-rated intake compared
to others at post-test 1. baseline fruit intake was added as an independent variable
to create the Indicator for awareness (i.e., self-rated Intake adjusted for real' in-
take (Brug cf a/.. 1998b)). To create an indicator for awareness at post-test 2. fruit
Intake at post-test 2 was included as an independent variable in the analyses on
self-rated Intake and self-rated Intake compared to others. An intention-to-treat
procedure was employed, to account for drop out at post-test 2.

Results ;

Participants •'"

Mean age of the respondents was 19 years (SD = 2) and 72% were female. The
average intake of fruit was 1.2 pieces per day (SD = 0.45). Forty-six percent of the
respondents over-estimated their fruit intake. Sixty-four percent had a positive
intention toward Increasing fruit intake and 39% had a positive intention toward
eating two pieces of fruit per day. Respondents who dropped out were significantly
less likely to be in the downward comparison group than in the upward compari-
son group (Odds Ratio |OR| = 0.27. 95% confidence interval |Cfl = 0.10 - 0.77) or
the control group (OR = 0.20. C/ • 0.07 - 0.56). Furthermore, drop out was associ-
ated with fruit Intake. The group that dropped out had a higher average fruit intake
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Table 8.1. Standardised regression coefficients (8 values) for assessed fruit intake and self-rated fruit
intake in univariate and multiple linear regression analysis

Intention to eat more fruit

Intention to eat two pieces of fruit per day

• p<0.5, •* p< .01 , * • * p<.001

Fruit intake

Self-rated intake

Fruit intake

Self-rated intake

Univariate

-.11

-.24* •

. 2 4 "

.44* • '

Multiple

.01

-.24*

.00

.44* • •

than the group that did not drop out (OR =4.14 . C/ » 1.42 - 12.10). The test for
successfulness of the randomisation revealed that baseline fruit intake was higher
in the negative model group (OR = 4.49. C/ = 1.25 - 16.18) than in the positive
model group.

Associations between intentions, fruit intake and self-rated fruit intake

Fruit intake was not significantly associated with the intention to eat more fruit
fTable 8.1). however self-rated fruit Intake was. both in the univiirlatr and the
multiple regression analyses. The negative association indicates that a higher sell
rated fruit intake was associated with a lower intention to change.

Fruit intake was significantly associated with the Intention to eat at least two
pieces of fruit each day. but only In the univariate analysis. Self-rated fruit Intake
was significantly positively associated with the intention to eat at least two pieces
of fruit per day in the univariate and multiple regression analyses, indicating that
a higher self-rated intake was associated with a greater intention to eat two pieces
of fruit each day. There was a significant association between optimism and self
rated intake compared to others (OR = 6.0. C/ = 2.9 - 12.1). The greater the amount
of fruit respondents thought to eat compared to others, the more likely they were
to over-estimate their intake.

Manipulation check, comparison with the model and identification with the
model

The positive role model was perceived as performing better than the receiver with
respect to fruit intake, whereas the negative role model was perceived as perform-
ing worse (Table 8.2). The performance ratings differed significantly between the
groups. Although there was a certain level of comparison with the role model, es-
pecially with respect to fruit Intake, there was no difference between the groups In
the extent to which the respondents compared themselves with the role model. The
negative model was perceived as significantly more comparable, more similar and
providing more recognition of the self than the positive model.
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Table 8.2. Means (5DJ for manipulation check and extent of comparison and identification with the
role model, f-value and Tukey post hoc comparison test

PM NM C
(n - 40) (n - 39) In - 44)

f fdr) Post Hoc

65.82' ••
(2,76)

0.13
(2,76)

PM>NM

ns

Perceived performance of 1.40 (0.71) -0.69 (0.89)
the role model concerning
fruit intake

Extentof comparison with 0.48(1.26) 0.62(1.16)
model < one erning fruit
intake

Extent of comparison with 0.05(1.13) 0.28(1.23) -0.09(1.07) 1.11 ns
model in general (2,120)

Perceived comparably to -0.53(1.06) 0.10(1.19) 0.05(0.99) 4.17* PM<NM,C
role model (2,120)

Perceived similarity with -0.40(1.23) 0.26(1.23) 0.00(0.94) 3.85* PM<NM
role model (2,120)

Rec ognition of self in role -0.20(1.07) 0.59(1.27) 0.30(1.05) 4 . 9 5 " PM<NM
rmxiel (2,120)

Note. PM - positive model group, NM - negative model group, C - control group. All scales ranged
from-2 to +2. »p < .05, " p < .01, • • • p < .001.

Evaluation

In all three study groups the Information provided In the model stories was rated
as equally neutral for Importance and en|oyabillty and equally negative for inter-
estlngness (Table H.3). The credibility of the role model story presented in the posi-
tive model group was rated significantly lower than In the other groups. There were
no significant differences in thoroughness of reading the information.

Awareness, intention to change and intake

There were no significant group effects on any of the outcome measures at both
post-tests, except for a borderline significant group effect for the positive model
group on self-rated fruit intake at post-test 2 (Table 8.4). Respondents in the posi-
tive model group had a higher level of awareness than those in the control group.

Discussion

The present study did not Illustrate significant effects of positive or negative role
model stories on awareness of personal fruit intake, intention to change and fruit
consumption. Stronger identification with the model and greater perceived cred-
ibility of the Information was found for the negative role model story.
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Table 8.3. Mean fSD) for evaluation of the intervention materials, F-value and Tukey post hoc
comparison test

PM NM C
(n - 40> (n - 39) (n - 44)

Ffdf) Post Hoc

Perceived credibility of story 0.33(1.27) 1.37(0.67) 1.02(0.82) 12.18*** PM<NM,C
(2,119)

Perceived importance of 0.08(0.90) 0.03(0.87) -0.02(0.85) 0.14 ns
subject ••=• v Hi : t *v{ ^ -> . • . (2,119)

Perceived attractiveness of -0.20(0.85) -0.37(0.91) -0.02(0.66) 1.86 ns '
information (2,119)

Enjoyability ' 0.00(0.91) 0.05(0.86) 0.18(0.69) 0.S6 ns
(2,120)

Thoroughness of reading the 0.64(0.84) 0.74(0.72) 0.50(0.76) 1.04 ns
information (2,119)

Note. PM - positive model group, NM - negative model group, C - control group. All scales ranged
from-2 to +2. • • • p < 001. .

Table 8.4, Means (5D) of the outcome measures for each group at baseline, post-test one and post-
test two. Standardised regression coefficient (8) for group from the regression analyses, with the
control group as the reference

Self-rated intake compared to others'
Baseline
Post-test 1
Post-test 2

Self-rated intake*
Baseline
Post-test 1
Post-test 2

Intention to eat more fruit"
Baseline
Post-test 1
Post-test 2

Intention to eat two pieces of fruit*
Baseline
Post-test 1
Post-test 2

Fruit intake''
Baseline
Post-test 1
Post-test 2

Positive

model group
(n - 40)

-0.23 (0.73)
•0.30(0.76)
•0.33 (0.84)

-0.58 (0.98)
-0.48 (0.85)
-0.67(1.00)

0.73(0.91)
0.77 (0.92)
0.47(1.01)

0.13(1.14)
0.47 (0.99)
-0.05(0.18)

1.09(0.45)
-

1.28(0.64)

Negative

model group
(n - 39)

-0.08 (0.94)
-0.15 (0.84)
-0.11 (0.86)

-0.55(1.08)
-0.49(1.02)
•0.45 (0.98)

0.64 (1.11)

0.62 (1.21)
0.49(1.17)

0.15(1.23)
0.26(1.12)
0.10(1.23)

1.33(0.43)
-

1.37(0.57)

Control

group
(n - 44)

•0.32(0.98)
•0.48 (0.95)
•0.34 (0.96)

-0.77 (0.99)
-0.68 (0.98)
-0.64 (0.97)

0.70(1.00)
0.61 (0.89)
0.48(1.02)

•0.05(1.22)
0.34(0.91)
•0.05(1.10)

1.18(0.51)
-

1.28(0.52)

6

PM

0.06
-0.03

0.05
-0.10*

0.07
-0.01

0.01
•0.06

007

NM

0.07
0.02

-0.01
0.00

0.02
0.03

•0.10

-0.01

•0.04

Note. PM - standardised regression coefficient for the positive model group NM - standardised regres-
sion coefficient for the negative model group. •'Scales ranging from -2 to + 2, '•piexes of fruit. • Borderline
significant effect p - .075.
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Providing social comparison Information through positive role models (i.e.. mod-
elling) is quite common in health education, including nutrition education. The
popularity of modelling Is understandable, since in theory, the method of modelling
seems to be able to Influence many determinants, such as risk perception, skills,
knowledge and social influence (Bartholomew et aL. 2001). Furthermore, there are
many and appealing ways to provide role models and role model Information, such
as printed role model stories or real-life, video or cyber role models and role model
Information. Despite the extensive use of modelling in nutrition education inter-
ventions, there Is hardly any literature on the effects of providing role model stories
as such. This may be due to the fact that the effects of role model stories on de-
terminants and behaviour have seldom been studied In Isolation, but have mainly
been used as a component In multi-method interventions. The present study aimed
to explore the mere effect of modelling. However, modelling did not have an effect
among this study population on changing fruil intake and Its determinants. Due
to the luck of published studies. It Is difficult to relate the present results to other
studies. Published studies using role model stories as an Intervention strategy
are mainly In the area of HFV/A1DS prevention and used combinations with other
strategies, which limits the comparability to our study. A study that tested the ef-
fects of a role model story In the domain of genetic counselling for cystic librosis
found modest effects. This study consisted of a quasl-experiment comparing a bro-
chure with traditional Information and a role model story to a brochure with tra-
ditional Information only. Effects were found for the brochure with the role model
story on perceived risk and severity of the disease and on perceived barriers, but
not In uptake of carrier testing for cystic flbrosis (Leonard. Bartholomew, Swank,
& Parcel. 1995).

Providing social comparison Information through a negative role model is new
In the iield of nutrition education, but some evidence suggests that negative role
models may also motivate to take action (Klein. 2003: Lockwood. Jordan. & Kunda.
2002). The present study did not find such an effect.

The absence of an effect may be a preliminary indication that providing social
comparison Information in the form of positive or negative role model stories is not
an effective strategy to induce changes in fruit intake and its determinants, among
students with lower than recommended fruit intake levels. However, there are also
some methodological issues in this study that may have contributed to the lack of
effects.

The final study sample was quite small. A large effect size would have been
needed to detect any effects with this small sample size. Such a large effect may
not to be expected from role model stories alone. Self-rated intake in the positive
model group shows a trend toward significance and in a larger sample this may
have reached significance. The less than optimal success of the randomisation may
have been of Influence to the effects found for fruit intake, even though we adjusted
the analysis on fruit intake lor the baseline fruit intake level.

An Intention-to-treat procedure was employed to compensate the bias that may
have been introduced by the high and selective drop out at the second post-test.
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However, by doing so. possible effects may have been diluted. Reasons for drop out
were not systematically studied. A possible reason may be lack of interest in the
topic of fruit intake, as indicated by the neutral perceived importance of the topic.
However, perceived importance could not be identified as a predictor for drop out.

A low rating of importance of the topic as well as the neutral to negative ratings
for attractiveness and enjoyability of the role model stories may. however, pose a
problem in another respect. First of all. a low level of importance, attractiveness
and enjoyablity of the information may have failed to attract sufficient attention to
the message. Secondly, positive and negative role model stories may be most likely
to produce an effect when the topic is of interest and of relevance for a person
(Bandura. 1986: Lockwood el aJ.. 2002). Important prerequisites for the role model
stories to be effective may not have been met sufficiently. Making the topic more
personally relevant and important and making the role model information more
attractive may improve the quality of the role model stories, which may make them
more successful in producing an effect.

An interesting finding is that there was more Identification with the negative
role model than with the positive role model. This is, however, commonly found In
research on upward and downward comparison information for persons who do
not perform well on a certain aspect (e.g.. iJuunk. Ybeina. Gibbons. & Ipenburg.
2001). This may teach us that people who engage in health risk behaviour (the
people who should profit most of it) are not necessarily attracted to positive role
model stories.

The aim of the present study was to examine the effects of positive and nega-
tive role model stories on awareness of personal fruit intake. Intention to change
and fruit intake. Despite the lack of an effect on the outcome measures mid the
methodological limitations, we think that the study Incorporates some Interesting
aspects. When a topic is not of personal Interest or relevance for an Individual, ef-
fects of a modelling intervention may be limited. Persons who engage In health-risk
behaviour are not necessarily motivated or attracted to a model that Is performing
the desired behaviour. More research is needed into how to make derivations and
useful applications of insights from social comparison/social cognition research
for nutrition education interventions. This may increase the opportunities for de-
veloping more powerful interventions based on the principle of social comparison.
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General discussion

In this thesis Intervention strategies to decrease saturated fat Intake and Increase
fruit and vegetable Intake were evaluated. The Interventions focussed on Increasing
awareness of personal Intake of fat. fruit and vegetables since this was found to be
an important barrier for the intention to change (Chapter 1). Increasing awareness
would, therefore, be an important step toward behaviour change. Feedback was
identified as a method for increasing awareness and was provided through printed
self-test forms and through web-based computer-tailored nutrition Information.
The role of social comparison in dietary Intake was explored, and social compari-
son information in the form of role model stories was Investigated for Ils polctilial
to induce changes in awareness, intentions and behaviour. The Interventions were
first evaluated In a small-scale controlled setting. The Intervention thai produced
effects in this preliminary evaluation was subjected to a next phase of evaluation
In which short and longer-term effects were examined. In this chapter, the results
of the studies presented In this thesis will be summarised and Integrated, meth-
odological and intervention related issues will be discussed as well as Implications
for practice and future research.
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Summary and integration of the results of the studies

Efficacy of self-test forms j | ff

Self-test forms are a brief and easy to administer self-diagnostic tool, through
which feedback can be provided. Self-test forms were chosen as a strategy to
provide feedback, since, because of its briefness, they may appeal to population
groups that are not Interested In extensive reading. Furthermore, self-test forms
are relatively easy to distribute among large groups of people. A possible disadvan-
tage of self-test forms Is that only brief feedback can be provided, based on a rough
assessment.

The test of the Immediate effects of existing and already widely distributed self-
test forms revealed no effect on awareness or Intention to change, compared to
generic nutrition Information (Chapter 4). Respondents" evaluations of the self-test
forms were generally similar to that of the generic nutrition Information. Since the
self-test forms had no additional effect and were not more positively evaluated than
generic Information, they were not subjected to the next phase of efficacy evalua-
tion.

Efficacy of web-based computer-tailored nutrition information

Computer tailoring was chosen as • strategy to Induce changes In awareness.
Intentions mid behaviour, because it is an excellent technique for providing per
sonal feedback to larger groups of people. Furthermore, the effectiveness of printed
tailored feedback had been established In earlier studies (e.g.. Brug e( a/., 1999;
Chapter 2). Technology has now made more advanced interactive, computer-based
and Internet-based applications of computer tailoring possible. These new modes
may make It possible to deliver computer-tailored feedback to large groups of
people for lower costs than print versions. However, the efficacy of these more ad-
vanced applications needs to be established first.

The test of the Immediate effects of the computer-tailored intervention (Chap-
ters 3 and 4) revealed some effects on awareness and intention to change, com-
pared to generic nutrition Information and to self-test forms. These effects were
found for the total study population and for the risk groups, that are. respondents
with unfavourable diets at baseline. Further analyses revealed that respondents of
all educational levels (related to awareness especially respondents with a medium
or lower level of education) profited from the tailored intervention and that the tai-
lored Information was rated as more personally relevant, individualised and new
than the generic Information. Furthermore, respondents in the tailored interven-
tion group were more likely to state that they would use the programme again. The
web-based intervention was also appreciated by respondents with a lower level of
computer literacy (Chapter 3). Based on these immediate effects, it was concluded
that the tailored intervention had immediate effects on awareness and intention to
change, and was thus subjected to the next phase of evaluation.
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The next phase of evaluation comprised testing the short- (three week) and long-
er-term (six month) effects of the computer-tailored intervention on awareness, in-
tention to change and actual behaviour change (Chapters 5 and 6). The evaluation
of the short-term effects revealed a higher level of awareness of fat and vegetable
intake, a greater intention to change fat, fruit and vegetable intakes and a margin
ally higher vegetable intake, compared to generic web-based nutrition information
and no information. Mean fruit intake was higher in the tailored intervention group
among the 'at risk" subgroup and among respondents who were not aware of their
low fruit intake at baseline ("unaware"). The tailored intervention was perceived
as more individualised, personally relevant, interesting and new than the generic
information. The evaluation of the longer-term effects also demonstrated group dif-
ferences in favour of the tailored intervention for awareness, intention and intake
of vegetables, and for intention to change fat intake. However, level of awareness
had declined and intentions to change were no longer positive. Ilierefore. the Hnd-
ings of this phase of efficacy evaluation revealed that the computer-tailored in-
tervention was effective in increasing awareness and intentions in the short-term.
Effects on behaviour were limited to small effects for vegetable Intake, and for fruit
intake among the at risk' and unaware' subgroups. Perceived personal relevance,
individualisation and interestingness of the information were identlticd as media-
tors for some of the effects of the computer-tailored intervention.

SoclaJ comparison information .

In previous research, an optimistic bias in the comparison of one's own Intake of
fat. fruit and vegetables to that of others, was found to be associated with lack
of awareness (see Chapter 1). However, little is known about the occurrence and
nature of such interpersonal or social comparisons regarding dietary Intake. An
exploratory study was conducted to gain more insight Into these Issues, related to
dietary fat intake. The study showed that many respondents could give examples
of situations in which they compared themselves with others, whom they compare
themselves with, and what aspects they observe in others. Comparisons were
mainly with close others such as partners, relatives and friends. Respondents who
intended to change, and younger respondents, were more likely to compare them-
selves with others. The results of this study gave preliminary insight In Interper-
sonal comparisons related to dietary fat intake. ..-,- •.•?«/: y ^

Efficacy of positive and negative role model information *

Role model stories are a means of providing social comparison information In
interventions. According to theory, positive and negative role model Information
could both have an effect on motivation and behaviour. Positive role model stories
provide information about a person who performs better than the observer on
a certain aspect, whereas negative role model stories provide information about
someone who performs worse than the observer. To explore the potential effects
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of positive and negative role model information on awareness, intention to change
and behaviour, a study was conducted in which the effects of such role model sto-
ries were examined in relation to fruit Intake (Chapter 8). The test for immediate
and short-term effects showed no effects for the positive or the negative role model
stories on any outcome measures. ; , . ;-a ^ » ,. :, ,« ^ ̂ . ** - ••«#»
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Conclusion , , . , ,<-(> , v

Of the interventions studied, the computer-tailored intervention was efficacious in
Increasing awareness and Intention to change. Thus, this intervention was capable
of Inducing Important progress toward behaviour change. Behaviour change was
only Induced marginally by the tailored Intervention. Perceived personal relevance
and Indlvldu.illHatlon of (he Information were found to be factors of importance to
the effects of (he tailored information.

The two studies related (o social comparison information were a first attempt to
study social comparison processes related to dietary intake. Their findings are lim-
ited and more research Is needed. More Insight In the social comparison processes
related to (awareness of) dietary Intake, would contribute to a better understanding
of dietary behaviour and Its determinants, and may provide suggestions for inter-
ventions (hat aim to modify these determinants.

Methodological issues

The conclusions should be evaluated in light of the methodological choices made
and possible methodological limitations. The major methodological issues related
to the studies presented in this thesis are the study design, measurement, sam-
pling and drop out and Implementation and exposure to the intervention.

Design

All evaluation studies presented in this thesis were conducted as randomised tri-
als in more or less controlled settings. Using experimental study designs allows
ascribing observed effects to the intervention with the greatest level of certainty
(Windsor. Baranowski. Clark. & Cutter, 1994). Experimental designs are recom-
mended for the evaluation of interventions, especially in the early phases of de-
velopment (M. Campbell ct al., 2000; Rossi et ai., 1999). Through randomisation,
equal study groups should be created, which rules out several threats to internal
validity. Although strong evaluation designs were used In the studies presented,
drop out and unsuccessful randomisation may have threatened internal validity
in some of the studies. Furthermore, exposure to the assigned interventions could
not be controlled in the studies evaluating the short- and long-term efficacy of the
tailored Intervention.
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The first measurement issue relates to self-reported data. Self-reported data are
sometimes referred to as "soft" data, since they may be subject to socially desirable
and inaccurate responses, which may lead to systematic bias in the information
obtained. Most people are aware of the necessity of consuming a diet low in fat
and containing plenty of fruit and vegetables, which may contribute to answering
dietary questions in a "correct" manner. On the other hand, participants may not
know or remember exactly the frequency and amount of food items they consumed
in the past month. Hence, there may be an under-reporttng of fat intake and an
over-reporting of fruit and vegetable intake. Using biomarkers as an indicator of
dietary intake, like serum cholesterol levels for saturated fat intake, or vitamin
C or carotenoids for fruit and vegetable intake, could help to overcome bias due
to inaccurate self-reports and socially desirable responses. The logistic complex-
ity, higher costs, and higher burden on participants that may lead to lower par-
ticipation rates may. however, not outweigh the possible gains of obtaining more
accurate information through biomarker evaluation, especially not In the earlier
phases of intervention evaluation. For the psychosocial measures and subjective
evaluation of interventions, it is not possible to use any means of data collection
than self-reported data.

The choice of an appropriate measure and Instrument for measuring a dietary
outcome is an issue in all nutrition intervention studies (Contenlo. Knudril. &
Basch, 2002). There is no gold standard for measuring dietary intake in large
population groups. For each study, a trade-off between accuracy, validity and fea-
sibility of a measurement tool has to be made. Physiological measures (I.e.. biomar-
kers) may be the most objective or 'hard' measures for assessing dietary Intakes,
but the least feasible to use in research among larger groups. Multiple twenty-four
hour recalls, or multi-day food diaries, may also have good validity, but are time
consuming for respondents and therefore likely to result In low response rates.
Moreover, such elaborate food consumption measurements may be an interven-
tion in itself and may obscure the possible effects of the intervention tested. Food
Frequency Questionnaires (FFQs) are generally short instruments that still provider
acceptable validity for assessing dietary intake. The feasibility of these KKys. and
their ability to detect changes over time makes them frequently used measurement
tools in nutrition Intervention evaluation studies. In the present study, FFQs that
were validated among the Dutch adult population were used. The FFQ assessing
fat intake was validated relative to 7 day diet records, which are accepted as a reli-
able and relatively valid instrument. Pearson correlation between the FFQ and the
7 day diet records were 0.71 and 0.69 for total fat and saturated fat respectively
(Van Assema ej ai.. 2001). This FFQ may be considered as sufficiently valid, since
a correlation of 0.5 between the reference instrument and the FFQ Is regarded as
valid (Plesko, Cotugna. & Aljadir, 2000). The Pearson correlation for test-retest
reliability of a previous shorter version of this FFQ was .71 (Van Assema ef «!..
1992). and for the present version a Pearson correlation of .72 has been reported
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(Ronda. 2003). Spearman correlation between the fruit and vegetable question-
naire and 7 day diet records was .51 for fruit and .35 for vegetables (Van Assema
et a i . 2002). More recently, the fruit and vegetable questionnaire was validated
relative to plasma concentrations of vitamin C and carotenoids. Spearman cor-
relations were significant at .26 and .24 for vegetable intake and .37 and .39 for
fruit Intake related to vitamin C and carotenoids. respectively. Correlations of this
magnitude are similar to those found In other biomarker studies. Spearman cor-
relation for test retest reliability ranged from .73 to .81 for vegetables and from .80
to .62 for fruits at one month and one year intervals (Bogers et al., accepted). The
validity and reliability of both instruments may be considered acceptable, however
not optimal, liolh Instruments are able to rank people according to fat fruit and
vegetable Intake The instruments may, therefore, be limited in their sensitivity to
detect small Intervention effects, .^ fh- i ;•?.?:;»«,i-̂  • . , • jr.: ... • :•«)«£;K;.£RI •«-»

In the studies presented in this thesis, self-rated Intake and Intention to change
were the important Intermediate outcome variables. Self-rated Intake adjusted for
actual Intake- was used as an Indicator for awareness (Brug et ai.. 1998b). The
intermediate variables were measured with single items. Single item assessments
•re associated with lower reliability and lower sensitivity, therefore changes may
br harder to detect.

Recall bias refers to the fact that people with particular characteristics may be
more able to recall certain events than others. Recall bias may particularly occur
In retrospective assessments of events. The assessment of intake levels may be vul-
nerable to some recall bias, since dietary Intake was assessed over the past month.
Respondents who are more interested In diet and nutrition may. for example, have
a better recall of their food consumption pattern. It Is, however, expected that
respondents with characteristics that could induce recall bias were equally dis-
tributed umong the study groups. Recall bias may have affected the results found
In the study on the occurrence and nature of social comparison related to dietary
Intake (Chapter 7). In this study respondents had to recall comparisons they made
In the past. Respondents who intended to change may be more involved in the is-
sue of dietary fat intake, and may therefore have been more able to recall events
in which they had made comparisons regarding fat intake. If recall bias occurred,
the greater comparison with others of respondents who intended to change may be
overestimated, due to a better recall. In order to get a more accurate impression
of the interpersonal comparisons related to dietary intake, instruments that over-
come the shortcomings of retrospective methods in measuring social comparison
should be used. Wheeler & Miyake (1992). for example, suggested and tested such
a method, a so-called event-contingent self-recording method. In this method so-
cial comparisons are recorded the moment they occur. Respondents are instructed
to write down as exactly as possible whom they compared with, in what situation,
related to what subject and so on. immediately after the comparison occurred.
In this approach, respondents can also be asked to report how they felt before
and after the comparison, and how they responded to the comparison in terms of
thoughts or behaviour.
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The target group for the studies conducted in this thesis was thftgHKrai Dutch
population between 18 and 65 years of age. Many general approach** to recruit
members of this target group, such as advertisements in newspapers, would prob-
ably attract people with specific interest in diet and nutrition, resulting in a select-
ed population. With an approach in which people are invited personally, regardless
of their interest in diet and nutrition, we attempted to decrease such selection. We
therefore chose to recruit respondents through companies and education settings
that would locate eligible respondents in the required age range, of various educa-
tional levels and occupation. This approach also provided the opportunity to create
a controlled research setting on work-sites, which facilitated the conduct of the
more controlled studies. Furthermore, by recruiting respondents through compa-
nies or education settings, the likelihood of people having access to a computer was
high and it was anticipated that participation rates would increase if participants
were allowed to participate during working hours. Work sites are potential places
for implementing the interventions. Conducting the studies in these environments
could provide some indication of feasibility for implementation. In spite of the per-
sonal approach to recruitment, participation rate was relatively low. The fact that
in most of the studies presented respondents had more favourable dietary intakes
than the general Dutch population Indicates that our recruitment procedures also
resulted in a selective study population.

In the studies examining the short- and longer-term efficacy of the computer-
tailored Intervention, there was a higher than expected drop out rate and we found
evidence for a selective drop out according to study group. Respondents in the
groups receiving nutrition education in some interactive form were more likely to
drop out than those receiving no information. The effort required of participants
to use the interactive programmes may have been a reason for the drop out. Inter-
views that were conducted among the drop outs in the tailored Intervention group
revealed that the most common reasons for drop out were lack of time, not having
used the programme or forgetting to send in the questionnaire. Selection and drop
out both limit the external validity. Drop out may also threaten Internal validity.
We attempted to overcome the selective drop out problem by conducting intention-
to-treat analyses.

Implementation success; exposure to the intervention

Effective implementation and sufficient exposure to an Intervention Is of vital Im-
portance for an intervention to be effective. Only when an Intervention was Imple-
mented as intended and respondents were exposed to it. can effects be ascribed to
the intervention (Glasgow. 2002; Windsor et ai.. 1994). On the other hand, lack of
effects of an intervention can sometimes be ascribed to Insufficient implementation
or exposure to the intervention. Concluding that an Intervention was Ineffective,
when the case may have been that It was not Implemented as intended or exposure
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was too low. would be a major error and is referred to as a type III error (Basch.
Sllepcevich. Gold. Duncan. & Kolbe. 1985). Therefore, monitoring of intervention
implementation and exposure Is of much importance. In the more controlled stud-
ies Implementation of the intervention was according to plan and exposure to the
Intervention was under control. For the intervention to be effective, respondents
had to read most of the information that was provided. The amount of the infor-
mation read was measured using self-reports. Even though these self-reports give
some Indication of the use of the Intervention, more advanced ways of measuring
exposure and attention to specific parts of the Information is feasible in laboratory
settings. Technology makes It possible to more objectively assess the extent to
which Information Is read, which parts are read In particular and how the brain is
activated when reading the Information, by means of tracking eyeball movements,
electro encefalograms (EEC) or even functional magnetic resonance imaging (fMRI)
(Kenscls. Hultor. A Brug. submitted: Smldts. 2002). These techniques may provide
more Information on exposure related to effects, cognitive and affective processing
of Information and possible dose-response relationships.

In the field experiment described in the studies in Chapters Five and Six. the
distribution of the Intervention and instructions how to use it was according to
plan, bul actual use and exposure to the intervention was beyond control. Use
of the Intervention was assessed by means of a self-reported process evaluation
questionnaire. Of the respondents who completed this questionnaire 84% reported
having used lh<- programme at least once. Due to drop out. not all respondents that
were supposed to use the programme actually used it. Thus, actual rate of expo-
sure to the Intervention was 60%. This indicates that exposure to the intervention
may have been less than optimal. Furthermore, exposure to the different elements
of the tailored Intervention may have been insufficient. The tailored feedback infor-
mation started with personal feedback on intake, which was specifically meant to
raise awareness. The fact that effects on awareness and intention to change were
found, may Indicate that most respondents were at least exposed to these first
parts of the feedback. On the other hand, the lack of an effect on behaviour may be
caused by lack of exposure to the further Information that was aimed at inducing
behaviour change, by increasing self-efficacy and suggesting how to change.

Taking the approach of delivering the computer-tailored intervention either on
a CD-ROM or through the worksite Intranet had the advantage that people who
did not have access to the Internet could also participate in the study. However,
it limited the opportunities of monitoring the proceeding through the programme,
exposure to the different parts of the programme, and length of time spent on each
page. Providing the intervention via a web-server on the Internet, would have of-
fered the opportunity to trace how respondents proceeded through the programme,
which parts of the intervention were completed, the amount of time spent on each
page, and the frequency of visits to the site.
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Time frame of post4est measurements * - • • - ' ^ * ^ ' ' *

To detect changes in determinants or behaviour. It is important to conduct post-
test measurements at intervals allowing enough time for changes in (intermediate)
outcomes to occur and to persist. The studies presented in this thesis comprised
three time intervals for post-test measurement: immediately after exposure, three
weeks post-intervention and six-months post intervention. Testing Immediate ef-
fects of an intervention may be seen as a form of pilot testing, which provides
more information about potential efficacy than qualitative pilot-testing. The im-
mediate effects of the tailored intervention gave reason for a more extensive rfleet
evaluation. A three-week follow-up was expected to be long enough to detect early
changes in behaviour. Although at three weeks the effects of the tailored interven-
tion on determinants were also found, only limited effects on behaviour were de-
tected. This indicates that the intervention may not have been capable of produc-
ing behaviour change. It may, however, also be the case that the interval between
exposure and follow-up was still too short. Especially when people did not use the
programme soon after they had received it, there was not much time to induce
behaviour change. The lack of an effect on dietary intake six months post-interven-
tion does, however, indicate that the intervention did fail to produce substantial
behaviour change. , , - . , • • ' • • • * • > . - . • . - • : * < « i • • • • • ; « • -

The interventions

The quality and contents of interventions and the mode of delivery may be of Influ-
ence to the effects of an intervention. In this section potential intervention related
barriers to efficacy of the feedback interventions will be discussed, and suggestions
to improve the interventions are given. This section starts with comparing the two
feedback interventions and than proceeds to a discussion of the delivery mode of
the tailored intervention, responses to feedback and the step from Intention to
behaviour. .•-.. • • ? . . , .-.•,..-••

Feedback interventions

The feedback provided in the tailored intervention was much more refined than
that in the self-test forms and the tailored information was written in such a way
that the recipient was personally addressed. The level of specificity of the feedback
information provided through the computer-tailored Information seemed to be suf-
ficient to increase awareness and Intention to change. The results made it appar-
ent that the feedback provided in the self-test forms was not sufficient to Increase
awareness and intention to change. This may be due to the feedback being too brief
and general, or because the self-test forms were not perceived as Individualised,
which was found to be of importance for the effects of the tailored intervention.
Increasing the level of specificity and personalisation of the self-test forms may
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increase the efficacy of such Interventions. -. - .
The web-based computer-tailored Intervention produced effects on awareness

and intention to change, but effects on behaviour were limited and not evident for
fat intake. This Is In contrast with the results of studies evaluating the efficacy of
print delivered computer-tailored Interventions (e.g.. Brug et ai.. 1999). The con-
tent of the web-based tailored Intervention was an adaptation and extension of an
effective print-delivered tailored information system. Since the content of the web-
based Intervention was similar to that of the print version, the absence of effects
on behaviour may be due to the interactive channel through which the information
was provided. ^ ^ > ..-••-.•...• - • ^- -

Another Issue concerning computer tailoring relates to the provision of feedback.
Providing personal and individualised feedback is the core element of computer
tailoring. l"here are. however, many ways In which people can respond to feedback
(Kluger & DeNlsl. 1996). More Insight In these responses to feedback in terms of
subsequent behaviour may provide the opportunity to improve computer-tailored
Interventions. Finally, since (he tailored Intervention did not result In effects on
behaviour, stronger strategics to Induce the step from intention to behaviour may
be required, than those used In the web-based computer-tailored Intervention.

The channel of delivery of the tailored information

The Internet and especially the WWW Is highly appreciated as a way to provide
health (•duration Inlorimillnn. The potential high reach. Instant availability, cost-
effectiveness, and the possibility to include Interactive, interpersonal and video
and audio elements to make the information presentation more attractive, are seen
as potential advantages of the medium. Because of these advantages, the WWW
Is considered to be a suitable channel to provide computer-tailored information
(Brug et ai.. 2003). Although the Internet seems to hold great promise for (compu-
ter-tailored) health education, little is known about the potential efficacy of web-
delivered behaviour-change interventions. Therefore, it is not surprising that the
importance of evidence based Internet interventions has been advocated repeatedly
(Eng. Gustafson, Henderson. Jlmison. & Patrick. 1999; Robinson. Patrick. Eng. &
Gustalson. 1998).

The studies described in this thesis are among the lirst to formally evaluate
a web-based computer-tailored nutrition intervention. The results of the studies
presented may be a reason for a slightly more reserved view about the health edu-
cation potential of the WWW, since it may also incorporate some important barriers
to effectively communicate behaviour change information.

First, the Internet may improve possibilities to distribute health information.
but It may reduce exposure to the content of the message. The Internet may be a
•fleeting" medium, used to quickly lind and scan information and then move on to
other pages. Therefore, people may read and process information provided through
the WWW more shallowly. Further, reading Information from a computer screen
Is still not as convenient as reading print information for many people, a factor
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which may hinder careful reading and processing of the information (Murphy el
aL. 2003). t • t««

Second, the WWW and other interactive media enable provision of feedback Im-
mediately after completion of an assessment. This immediate feedback is likely to
increase the accuracy of the tailored information, since it is more likely that the
feedback indeed matches the recipient's behaviour and cognitions at that moment.
However, providing feedback immediately may reduce the credibility and the au-
thority of the feedback as well. Recipients may not trust' personal feedback that is
provided instantly after completion of an assessment. ^r^v! ••• ;?«

Third, the Internet enables provision of repeated, ipsative feedback for rela-
tively low costs. Some evidence points in the direction that the eflert of Interac-
tive interventions using the Internet or other computer based Information delivery
systems may be dependent on repeated feedback sessions (Anderson et al.. 2001:
Baranowski. Baranowski. Cullen. Marsh. Islam. (»f n/. 2003). However, attracting
people repeatedly to the same web-site and keeping them long enough to obtain
and read all relevant feedback information is an additional challenge.

Fourth, although the Internet is appreciated as a channel for tailored health
information, this does not necessarily mean that people will use computer-tai-
lored web-based health education. Actual use means starting the computer, log-
ging in on the Internet, searching for the right web-site, opening the appropriate
programme, finding out how to use the programme, etc. As was mentioned before,
the relatively high drop out rate in the groups that received the Intervention In
the studies presented in this thesis may indicate that using the Intervention was
indeed too much of an effort. Other evaluation studies of Interventions provided
through the Internet also showed low actual usage, and diminished usage over
time (Napolltano. Fotheringham. Tate, Sciamanna, Leslie, ft ai. 2003; Kitterband.
Gonder-Frederick. Cox. Clifton. West. & Borowitz. 2003).

Fifth, the way in which information through Interactive media Is Ideally provid-
ed, is through brief and to-the-point information segments, backed up with Inter-
active video and audio elements. It is. however, not known if such brief Information
segments provide enough information to be persuasive. In the present study, we
'translated' an existing feedback library file from a print delivered tailored informa-
tion system to an interactive web-based intervention. This procedure may have
resulted in insufficient utilisation of potential effect inducing features of Interactive
programmes. I.e.. the text segments may. for example, have been too long, with too
little Interactivity. More insight into the optimal length of Information segments,
amount of Interactivity, use of colours, audio and video elements may help to fur-
ther improve web-based interactive computer tailoring.

Feedback as a method for increasing awareness

Personal and normative feedback was provided as a method for Increasing aware-
ness of personal risk behaviour and personal intake levels were compared with the
recommended intake level. The expected working mechanism of feedback would



be that through the comparison of personal intake with a standard, people would
become more aware of the possible Inadequacy of their intake levels, which would
result In a higher motivation to Improve intake. The feedback provided through the
tailored Intervention Indeed seems to have resulted In a higher level of awareness
and greater intention to change. These findings are encouraging. However, little
is known about how exactly the feedback resulted in these effects. Feedback is a
complex strategy to change and widely used In health education Interventions. The
working mechanism of feedback In the process of behaviour change is not very well
understood (DIClemente ef a!.. 2001). Effects of feedback Interventions on perform-
ance have found to be quite variable (Kluger & DeNlsl. 1996) and to be dependent
on factors such as the nature of the behaviour that needs to be improved, whether
or not performance goals were set. the perceived Importance and commitment to
thin goal, the appraisal of the feedback, self-efficacy, capabilities to improve the
behaviour. the number of feedback sessions, whether or not the "self Is threatened
by the feedback, whether the feedback relates to objective standards or to social
Information, and so on (Carver & Scheier. 1998: Klein. & Welnstein. 1997: Klein.
2003; I,ocke & Latham. 1990). More insight into how personalised feedback affects
cognition, motivation and Ix-havlour may provide the opportunity to improve ef-
llcaty ol computer tailored feedback Interventions.

The g<ip between intention and behaviour

The computer-tailored Intervention evaluated In the studies presented was largely
unsuccessful in helping people to bring their intention into action. As mentioned
earlier, this may have resulted from insufficient exposure to or insufficient process-
ing of the Information provided by the intervention. It may. however, also be the
case that the Intervention did not Include a strong enough strategy to overcome the
"intention - behaviour gap", since the Intervention primarily aimed at overcoming
the lack of awareness barrier. Most behavioural determinant models are motiva-
tional models and do predict the intention to perform a particular behaviour rather
well. Even though intention is considered to be the most proximal determinant to
behaviour, an Intention to engage in a behaviour does not always result in perform-
ance of that behaviour (e.g.. Norman & Conner. 1995: Sheeran. 2002). Gollwitzer.
among others, argued that effective goal pursuit consists of two phases, a motiva-
tional phase and a volitional phase (Gollwitzer. 1999). Whereas the motivational
phase is concerned with thinking about and deciding to achieve a particular goal,
the volitional phase consists of planning actions in order to achieve that goal. Goll-
witzer's central concept in this volitional phase is that of implementation inten-
tions, i.e., specific plans about how. when and where to act in order to achieve the
behavioural goal or enact the behavioural intention (Gollwitzer. 1999: Gollwitzer &
Brandstatter. 1997). Suggestions to make implementation intentions were includ-
ed In the tailored Interventions about fruit and vegetables, but our study design did
not allow us to evaluate the effects of the implementation intentions specifically.
More research is needed to understand how this strategy can be incorporated ef-
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fectively in computer-tailored interventions in order to enhance efficacy. •;•-•, ***ui
There may also be other strategies to Induce the step from intention to behav-

iour that can be incorporated in computer-tailored interventions. Dietary behav-
iour is a complex behaviour, consisting of several sub-behaviours, that can be
performed and modified in hundreds of different ways and that have to be repeated
day after day. It is, therefore, not possible to prescribe exactly how an individual
has to change. It requires self-management skills to consume a healthy diet day
after day. Including instructions for self-management strategies in the tailored in-
formation could be another possibility to improve the effects on behaviour change
of the computer-tailored intervention tested.

Implications

implications for nutrition education practice

The web-based tailored intervention was efficacious In Increasing nwnnilHil Hill
intention to change fat, fruit and vegetable intakes. This Intervention was also eval-
uated most positively by the respondents, Including users of lower education levels
and with low computer literacy. This intervention is now ready to be used on a
larger scale for the purpose of increasing awareness and Intention to change, pref-
erably combined with methods that induce the step from intention to behaviour.

The Internet is a challenging and attractive medium for delivering nutrition
information, but it is not a panacea and has Its limitations. Use of this medium
should be carefully considered and effects of Interventions provided through it
should be evaluated for their effects, even when it was an effective intervention In
print form. As the studies presented in this thesis highlight, the effect of the In-
formation provided through an interactive channel may not be the same as that of
equivalent information provided through traditional print media.

Efficacy evaluation of interventions in early phases of development Is Important.
Even though a pilot-study into Immediate effects may seem costly and time con-
suming, it provides an indication for potential effects. It provides richer Informa-
tion than mere qualitative pilot testing. Small-scale efficacy evaluation is expected
to be cost-effective in the long run, since only interventions that have the potential
to be effective will be implemented on a large scale. For that purpose it is necessary
that efficacy evaluation occurs before large-scale Implementation Is Initiated rather
than afterwards, as was the case with the self-test forms.

Suggestions for further research

The studies presented in this thesis were among the first to explore the effects of
a more advanced application of a computer-tailored nutrition Intervention. More
research into the effects of tailored Interventions provided through Interactive
media is necessary, to compile evidence for the efficacy of computer-tailored bc-
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havlour change Interventions provided through the Internet or other interactive
media. In addition to this, research is needed into how people use and process
information provided through the Internet or other modern' interactive media and
how information through this media can best be presented in order to be persua-
sive. Furthermore, the apparent discrepancy in effects between studies using print
computer-tailored feedback and computer-tailored feedback provided through in-
teractive media warrants a systematic comparison between both delivery modes in
a randomised controlled trial.

Feedback Is the core element of the computer-tailoring technique. More insight
into how feedback facilitates (or hinders) motivation and subsequent behaviour
would assist in Improving the efficacy of computer-tailored behaviour change in-
terventions. Computer-tailored interventions can further be improved by including
strategies that more strongly Induce the step from motivation to behaviour. Re-
search Is needed on how such strategies can optimally and effectively be included
In Interventions.

The study presented In Chapter 5 contributes to the still small body of evidence
on how computer-tailored Interventions exert their effects. More insight in these
working mechanisms Is needed to facilitate Improvement of computer-tailored in-
terventions.

The research Into social comparison processes presented in this thesis is
preliminary. To more fully appreciate the potential value of social comparison
processes In understanding or (-hanging dietary behaviour, further research is
warranted. Research aimed at understanding the processes of social comparison
related to dietary intake, should use methods that are less dependent on retrospec-
tive Interviewing. Such an approach could also provide more insight into how social
comparison affects subsequent behaviour.
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This thesis presents studies on the eflicacy of various intervention strategies aimed
at decreasing saturated fat intake and increasing fruit and vegetable intakes. The
Interventions specifically focus on increasing awareness of personnl intake levels
of saturated fat. fruit and vegetables.

In Chapter 1. following the steps of planned health education, cardiovascular
diseases and cancer were identified as highly prevalent diseases and major causes
of mortality in the Netherlands. High saturated fat intake and low fruit and vegeta-
ble intakes are associated with an increased risk for these diseases and diets high
in saturated fat and low In fruit and vegetables are very common in the Nether-
lands. An analysis of behavioural determinants revealed that lack of awareness of
personal intake of saturated fat. fruit and vegetables is a barrier for (he intention to
change these Intakes. Therefore, it is important to develop Interventions that aim
to increase awareness. Feedback and social comparison Information were identi-
fied as potential methods for increasing awareness. Self-test forms and web-based
computer tailored nutrition information were chosen as interventions to provide
feedback. Positive and negative role model stories were chosen as a practical strat-
egy to provide social comparison Information.

Chapter 2 provides an overview of the history, the rationale and the technique of
computer tailoring and the effects of computer-tailored nutrition education. Most
studies of computer-tailored nutrition education tested tailored print materials. In
general, such print-delivered computer-tailored nutrition information was found to
be more effective in inducing dietary change than generic nutrition education, es-
pecially for reducing fat Intake. More advanced applications of computer tailoring
such as interactive, computer-based and Internet-based Interventions may provide
new opportunities and new challenges to computer-tailored nutrition education.
Based on this overview it is concluded that more research Is needed on how. when,
why, where, for whom and through which channel of delivery, computer-tailored
nutrition information is effective. : , ,
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Chapter 3 reports on a study In which the web-based computer tailored nutri-
tion intervention is evaluated for its Immediate effects on self-rated intake and in-
tention to change fat. fruit and vegetable intakes. In a two-group, pre-test-post-test
randomised controlled trial the tailored intervention was compared with generic
nutrition Information. The tailored Intervention had significant effects on self-rated
Intakes and on the Intention to eat less fat and more fruit and vegetables. The tai-
lored Intervention was rated as more personally relevant, more Individualised and
newer than the generic Information. The web-based tailored Intervention was rated
equally attractive by computer-literate and computer-illiterate respondents.

Chapter 4 describes a study In which the web-based tailored intervention and
the self-test form Intervention were evaluated for their immediate effects. In a ran-
domised controlled trial the tailored Intervention and the self-test forms were com-
pared to generic nutrition Information. Differential effects of the Interventions for
higher and medium or lower educated respondents were studied. Respondents who
received tailored Information were more likely to be aware of their fruit intake. Me-
dium and lower educated respondents in the tailored intervention group were more
aware of their fat Intake levels. Respondents In the tailored intervention group had
a Hlgnlllcantly greater Intention to change fat and fruit intake. No significant effects
for the Hell lest form Intervention were found. The tailored intervention was more
likely lo lie usrd again and was rated as more personally relevant, more individu-
alized and more new than both other interventions.

Short-term efllcacy of the web-based computer-tailored Intervention was evalu-
ated In a three group randomised controlled trial (Chapter 5). The web-based tai-
lored Intervention was compared with web-based generic Information and no in-
formation. Three weeks post-Intervention, respondents in the tailored intervention
group were more aware of their fat and vegetable intake, and had a greater inten-
tion to change fat and vegetable intakes compared to those in the other two groups.
These findings applied to the total studied population, as well as to the at risk*
and 'unaware' subgroups. In the 'at risk' and "unaware" subgroups, respondents in
the tailored intervention group had a greater intention to change fruit intake and
a higher fruit intake. Participants evaluated the tailored information more favour-
ably than the generic Information. Perceived personal relevance, indivldualisation
and lnterestingness of the information mediated part of the effects of the tailored
intervention.

Chapter 6 describes the study of the longer-term effects of the tailored interven-
tion. The tailored Intervention was compared to web-based generic nutrition infor-
mation and to no Information six months post-intervention. In this trial the focus
was particularly on respondents with baseline intake levels not in agreement with
recommendations (at risk group). Respondents in the tailored intervention group
had a higher level of awareness of their vegetable intake and had a higher score
for Intention to change fat and vegetable intake than those in the other groups.
Respondents in the tailored intervention group had a higher vegetable intake than
respondents in the no information group.

Two studies explored social comparison information and modelling as meth-
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ods for increasing awareness and intention to change and for inducing behaviour
change. A first exploratory cross-sectional study (Chapter 7). was conducted to
gain more insight into social comparisons related to dietary fat intake. Many re-
spondents could give examples of situations in which they compared themselves
with others, whom they compare themselves with, and what aspects they observe
in others. Comparisons were mainly made with dose others such as partners, rela-
tives and friends. Respondents who intended to change and younger respondents
were more likely to compare themselves with others in relation to fat intake.

Chapter 8 describes a study into the effects of positive and negative role model
stories on awareness, intention and fruit intake, in a group of respondents with low
fruit intakes. The study was conducted as a randomised controlled trial, compar-
ing the positive and the negative role model story with a control group. No effects
were found for the positive or negative role model stories on awareness. Intention to
change or fruit intake. Stronger identification with the model and greater perceived
credibility of the information was found for the negative role model story.

In the general discussion (Chapter 9) it is concluded that the web-based com-
puter-tailored nutrition intervention was effective in increasing awareness and
intention to change. Actual behaviour change was only marginally induced by the
tailored intervention. More research is needed before interventions based on social
comparison information can be used effectively In nutrition education.
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In dlt proefschrlft worden studies geprrsenteerd waarin verschlllende lntervtn-
tiestrategleen om de consumptie van verzadigd vet te verlagen en <lle van grocnte
en fruit te verhogen. worden ontwikkeld en geevalueerd. De Interventics ztjn er
speciHek op gericht om mensen bewuster te maken van hun eigen consumptie van
verzadigd vet. groente en fruit, als eerste essentlele stap naar gedragsverandorlng.

In hoofdstuk 1 worden aan de hand van de stappen van hct proces van plunma-
tige gezondheidsvoorlichting hart- en vaatziektes en kanker geldentlflceerd als be-
langrijke oorzaken van ziektelast en sterfte in Nederland. Een hoge consumplle van
verzadigd vet en een lage consumptie van groente en fruit hangen samen met een
groter risico op het ontstaan van deze ziektes. In Nederland wordt meer verzadigd
vet en minder groente en fruit gegeten dan wordt aanbevolen. Ult een analyse van
gedragsdeterminanten bleek dat gebrek aan bewustzl)n van de elgen consumptie
van verzadigd vet, groente en fruit een belangiijke barriere Is voor de motivalie om
minder verzadigd vet en meer groente en fruit te gaan eten. Daarom is het bclang-
rijk om interventies te ontwikkelen die er in eerste instantle op zijn gericht om
mensen beter bewust te maken van wat ze eten. Feedback en sociale vergelljklngs-
informatie zijn methodes die kunnen worden gebrulkt om mensen beter bewust te
maken van wat ze eten. Zelftesten en web-based advies-op-maat zijn gekozen als
interventies om feedback te geven en positieve en negatleve rolmodelverhalen om
sociale vergelijkingsinformatie te geven. Deze interventies werden in verschlllende
studies geevalueerd.

Hoofdstuk 2 geeft een literatuuroverzicht van de techniek en de effecten van voe-
dingsadvies-op-maat. In de meeste eerdere onderzoeken naar die effecten werden
schriftelijke versies van voedingadvies-op-maat getest. Schriftelljk voedingsadvles-
op-maat is in het algemeen effectiever in het veranderen van voedlngsgedrag. met
name in het verminderen van de vetconsumptie. dan algemene voedingsinformatie.
Meer geavanceerde en interactieve toepassingen van advles-op-maat. waarbij een
advies-op-maat programma kan worden gebrulkt op de computer of via Internet,
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bleden nlcuwe mogelijkheden en nieuwe uitdagingen voor voedingsadvies-op-maat.
In dlt proefschrlft wordt voor het eerst systematise}) onderzoek beschreven naar de
effecten van zo"n nieuwe toepassing. namelijk een web-based voedingsadvies-op-
maat. dat kan worden verspreid via het internet.

Hoofdstuk 3 laat de resultaten zlen van een gerandomiseerde gecontroleerde
studle naar de dlrecte effecten van het web-based voedingsadvies-op-maat op de
eigen Inschattlng van de vet-, groente- en frultconsumptie en op de intentie om
minder vet. meer groente en meer fruit te gaan eten. HlerbiJ werd het voedings-
advles op-maat vergeleken met algemene voedingsinformatie. Het advies-op-maat
had een significant effect op de inschattlng van de elgen vet-, groente- en fruit-
consumptie en op de Intentie om minder vet en meer groente en fruit te gaan eten.
Het advies-op-maat werd als meer persoonlijk relevant, meer geindividualiseerd
en nleuwer beoordeeld dan de algemene informatle. Zowel mensen met als zonder
computervaardlgheden vonden het web-based advies op maat aantrekkelijk om te
gebrulkrn.

In Hooldstuk 4 wordt gekeken naar de dlrecte effecten van het advies-op-maat
en de zelftesten. In een gerandomlseerd gecontroleerd experiment worden het
advies op maat en de zelftesten vergeleken met schriftelljke algemene voedingsin-
formatie. Mensen die advies op maat kregen. waren meer bewust van hun fruit-
consumptle dan de mensen die algemene voedingsinformatie kregen. ZIJ waren ook
significant vaker van plan om minder vet en meer fruit te gaan eten. Verder waren
mlddrl en luug opgrleldr mrnsrn die advies-op-maat kregen meer bewust van hun
vetroitMiimptle. I)r /.elftestrn l)leken nlet effectiever dan de algemene voedingslnfor-
matlc. Met advfes-op-maat werd als meer persoonlijk relevant, geindividualiseerd
en nleuw beoordeeld dan de zelftesten en de algemene voedingsinformatie. Mensen
die advies op maat kregen gaven vaker aan dat zij het advies opnieuw zouden ge-
bruiken dan mensen die de zelftesten of algemene informatle kregen.

De kortetermljneffecten van het web-based advies op maat werden geevalueerd
in een gerandomlseerd gecontroleerd experiment met drie groepen (hoofdstuk 5).
Het web-based advies op maat werd vergeleken met web-based algemene voedings-
informatie en met geen Inlormatie. Mensen die advies-op-maat kregen waren drie
weken na de interventie meer bewust van hun vet- en groenteconsumptie en meer
van plan om minder vet en meer groente te gaan eten. dan mensen die geen of al-
gemene voedingsinformatie kregen. Deze resultaten werden gevonden in de totale
onderzoeksgrocp. maar ook in de subgroep van mensen die op de voormeting meer
vet of minder groente en fruit aten dan wordt aanbevolen en in de subgroep van
mensen die him vetconsumptie onderschatten of hun groente en fruit consumptie
overschatten. In deze subgroepen waren mensen die advies op maat kregen ook
meer van plan om meer fruit te gaan eten en was de fruitconsumptie hoger. Res-
pondenten waardeerden het advies op maat beter dan de algemene voedingsinfor-
matie. Of de inlormatie als persoonlijk relevant, geindividualiseerd of interessant
werd ervaren. bleek een rol te spelen bij het ontstaan van de effecten van het advies
op maat.

In hoofdstuk 6 wordt een studie beschreven naar de langeretermijneffecten van

154



het advies op maat. In dit experiment werd specifiek gekeken naar mensen van wie
de consumptie van vet. groente en fruit op de voormeting niet in overeenstemming
was met de aanbeveling. Het ad\ies op maat werd vergeleken met web-based alge-
mene voedingsinformatie en met geen informatie. Zes maanden na de interventie
waren mensen die advies-op-maat kregen meer bewust van hun groenteconsump-
tie en meer van plan om minder vet en meer groente te gaan eten. dan mensen
die algemene voedingsinformatie of geen informatie kregen. Mensen die advtes-op-
maat kregen aten iets meer groente dan mensen die geen informatie kregen.

De hoofdstukken 7 en 8 besteden aandacht aan soeiale vergelijkingsinformatie
en modelling als methodes om verandering in bewustzijn. in intentie om te ver-
anderen en in gedrag te bewerkstelligen. In een explorerende studie (hooldstuk 7)
is onderzocht of en hoe mensen hun eigen vetronsumptie vergelijken met die van
anderen. Veel respondenten konden voortoeelden geven van situaties waarin /,e zich
vergelijken met anderen. met wie ze zirh vergelijken en op welke aspectrn /.«• let ten
om zich te vergelijken. Mensen vergeleken zirh hoofdzakelijk met naasten, zouls
partners, familieleden en vrienden. Respondenten die van plan waren om minder
vet te gaan eten en jongere respondenten vergeleken zich meer met anderen dan
respondenten die niet van plan waren te veranderen en oudere respondenten.

Hoofdstuk 8 beschrijft de resultaten van een studie naar de eflecten van posl-
tieve en negatieve rolmodelverhalen op bewustzijn. tntentte om te veranderen en
fruitconsumptie. bij mensen die weinig fruit eten. In dit gerandomiseerde. gecon-
troleerde experiment werden de effecten van blootstetling aan positieve of nega-
tieve rolmodelverhalen over fruitconsumptie vergeleken met bloot.stelling aan een
rolmodelverhaal dat niet over fruitconsumptie ging. De positieve of negatieve rol-
modelverhalen hadden geen effect op bewustzijn. de intentie om meer fruit le gaan
eten of op de consumptie. Wei bleken respondenten zich sterker met het negatieve
rolmodel te identificeren en het negatieve rolmodel geloofwaardiger te vlnden.

Het proefschrift sluit af met een algemene discussle (hoofdstuk 9). De conciliate
is dat feedback met behulp van het web-based voedlngsadvies-op-maat geschlkl Is
als interventie om bewustzijn van de vet-, groente- en fruitconsumplle le verhogen
en mensen te motiveren om minder vet en meer groente en fruit te gaan eten. Er Is
meer onderzoek nodig voordat interventies die gebruik maken van soclalc vergelij-
kingsinformatie effectief kunnen worden toegepast in voedingsvoorllchtlng.
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