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Abstract
Objective: To review the psycho-social research with respect to relevance for the
development of nutritional education strategies.
Results: The eating behaviour of the newborn baby is controlled by innate
preferences and dislikes, and by biological self-regulation. These innate control-
systems are modified by learning processes, most importantly by the mere exposure
to unknown food, by social influences, and by associating the physiological
consequences of food intake with taste cues. The last decades have witnessed a
change of the social meaning of food and eating, and the social context of eating is
subject to dramatic changes. While on the one hand, prevalence of overweight and
obesity is increasing, even young children deliberately practise weight control
measures ranging from selective food choice to self-induced vomiting thus including
behaviours which are clearly symptomatic of eating disorders. Such behaviour is
motivated by unrealistic conceptions of a healthy body weight and shape. Children
are interested in a range of nutrition topics. However, these topics have to be related
to direct perceivable benefits from nutrition.
Conclusions: Educational strategies should: firstly, focus on providing a variety of
foods, including a range of nutrient-dense `healthy' food and encouraging children
to taste it; secondly, provide a stable and predictive pattern of social eating occasions
to promote the social meaning and importance of eating and to enable social
learning of food preferences; and finally, encourage a positive body image by
providing advice and reassurance regarding the range of healthy and acceptable
body weights and shapes.
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The newborn baby shows innate preferences for sweet

tastes and innate dislikes for sour or bitter tastes1,2. From

an evolutionary perspective these innate acceptance

patterns serve as important biological functions, since in

nature sweetness is associated with readily available

calories from carbohydrates, and bitterness is correlated

with toxicity3. Also, more directly, the innate preference

for the sweet taste may reinforce breast milk consumption

in the newborn baby. Additionally, the classic work of

Clara Davis4,5, in which children self-selected a healthy

diet without being influenced by adults, points to the

possibility that human infants possess a biological control

system which enables nutritionally adequate food choice,

at least when a variety of wholesome and natural foods is

available. However, it is not known whether this is also

the case when more energy dense and processed foods

become available. Nevertheless, these findings show that

human food intake at the beginning of life is at least

partially controlled by both biological systems and

internal cues.

From the very beginning these innate preferences are

modified by learning processes. Subsequently learning

plays a major role in the development of food preferences

and food rejections3,6. Three major processes have been

described that modify food acceptance patterns of the

child:

(1) The mere exposure to unknown food, i.e. the

repeated experience of tasting and eating it, reduces

the tendency to reject the unknown food, a phenom-

enon which has been termed neophobia6. Conse-

quently, the preference for initially novel food

increases with exposure, in children7 as well as in

college students8.
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(2) Food acceptance is modified by social influences:

children learn to prefer food eaten by adults, by their

peers or by fictional heroes in a story9. Peer influence

may be even more influential than parental influence

and has been shown to be effective in preschoo-

lers9,10.

(3) Children learn to associate the physiological con-

sequences of food intake with taste cues from the

food11,12. These learning processes eventually result

in cognitive structures and processes such as attitudes

and beliefs about food and eating, which play an

important role in the control of food intake in

adults13. A model of the relative importance of these

factors over the life span is illustrated in Fig. 1.

Global trends in the affective response to food

Food acceptance and eating habits are of course

influenced by global societal trends. These societal

changes are relayed to children through social influences

by parents, peers and the media. The last decades have

witnessed a change of the social meaning of food and

eating, which has brought about some affective alienation

to food and eating14:

X Value of food: the overabundance of food has

changed its value. Younger generations lacking the

direct experience of food scarcity will not value food

in the same extraordinary way as previous genera-

tions.
X Identity of food: The development of modern

distribution and marketing systems presents food in

a way very similar to non-food products. This may

contribute to the perception of food as any consumer

good without distinguishing emotional attributes.
X Consciousness about its origin: Previous genera-

tions had more direct or indirect experience of food

production. For example, in the late 19th century more

than 80% of the food consumed was produced within

the household15. In contrast, today one would not

necessarily associate a hamburger with a cow on the

pasture-ground.
X Seasonal and regional characteristics: Modern

transportation and distribution systems have made

nearly any food from all over the world available at

any time. This contributed to better nutrition by

abandoning seasonal and regional limitations in food

supply; however, the emotional attributes of the own

regional cuisine or the special experiences, e.g.

tasting the first fresh strawberries of the season,

have diminished.
X Social context: Perhaps most importantly, the social

context of eating is subject to dramatic changes. While

in the past eating has always been within a social

context, today eating alone has become a prevalent

event. The consequences of this development are

highlighted by the findings of a recent survey on

eating habits and attitudes of 551 school children

between 7 and 16 years in Hamburg (Germany)16.

This survey identified that the importance of the

family being present at meals has continuously

decreased with age. In parallel the importance of

watching television while eating increased with age.

Thus, it appears that the family is replaced by the TV

as `social company' during meal times (see Fig. 2).

Weight control

The last decades have witnessed an alarming increase in

the prevalence of both overweight and obesity in

children17. However, even children as young as 9 years

are dissatisfied with their body shapes even though they

are at normal weight. Thus, they have higher levels of

Fig. 1 Three component model of the development of human intake control (modified from Pudel,
198613)
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dietary restraint, i.e. they are deliberately trying to restrict

food intake in order to either lose or maintain weight18. In

a survey of over 500 school children in Hamburg16 it was

found that only 48% of the boys and 36% of the girls

thought that their weight was `all right'. 30% of the boys

and 50% of the girls evaluated themselves as `too fat' or

`much too fat'. And even in normal weight boys and girls,

21% and 47% respectively thought they were `too fat' or

`much too fat'. These self-evaluations of body weight may

be motivated by unrealistic conceptions of healthy body

weight and shape. As a result more than three-quarters

are using one or more measures to influence their body

weight (Table 1).

As may be seen in Table 1, girls are preferentially

influencing body weight by changing eating habits while

boys tend to use more exercise. As an important side

result we found 3.8% of the girls and 0.8% of the boys

admitted to using vomiting as a measure of weight

control. It must be expected that these girls already have

an eating disorder or are about to develop one. Since

dieting and dietary restraint are considered important risk

factors for the development of eating disorders (e.g.

bulimia nervosa), there is a remarkable increase in the

prevalence of dieting experience with age in girls (Fig. 3).

Fig. 3 Diet experience in 7 to 16 year old school children in Hamburg (Germany) (one diet: open bar
segments; two-three diets: light shaded bar segment; four-five diets: dark shaded bar segment;
more than 5 diets: black bar segment)16

Fig. 2 Percentage of German school-children rating the family being present
at meals (open bars) or watching TV at meals (filled bars) as important16

Table 1 Percentage of 7±16 year old school children using
different measures to influence body weight (`What are you doing
to influence your body weight?' ± Multiple answers allowed)16

Responses (%)

Boys Girls
I eat a lot of fruits and vegetables 47.7 61.7
I exercise 55.1 45.4
I eat light products 11.3 8.9
I deliberately eat less than I want 18.0 27.5
I skip meals 11.3 27.5
I avoid products with sugar 15.2 22.7
I go on diets 9.0 20.8
I eat low fat 14.1 17.8
I vomit after eating 0.8 3.7
I deliberately eat protein rich 11.7 5.9
I deliberately eat more than I want 10.2 4.8
I do nothing 23.4 22.7
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Limits of nutrition education

Nutritional education strategies, especially in younger

children, are clearly limited by children's cognitive

developmental stages. In particular younger children

will not be able to learn the meaning of abstract terms

such as energy or nutrients, and their anticipation of

future effects is limited to within a few days. In a survey of

eating habits and eating attitudes in 10±17-year-old school

children in Lower Saxony (Germany) �N � 987�19, it was

found that the majority of children in this age-group

expected adverse health effects of poor nutrition within

half a year (Fig. 4). In addition, it has been shown that the

knowledge about health or the fattening effects of food

does not influence preference in 6- to 10-year-old

children20. While comprehensive nutrition-education

projects over several years have been successful in

changing the dietary intake habits of school-children21,

isolated short-term projects are not likely to change eating

behaviour22.

Opportunities for nutrition education

In modifying the diet of children, the involvement of the

parents is crucial since they greatly influence the choice

and availability of food in the home. Nevertheless, it may

not be necessary to change attitudes of parents in the first

place, since modifying the knowledge, attitudes and

behaviour of children regarding their diet and activity

patterns is liable to encourage changes in the whole

family including the parents and siblings23.

An important aspect in nutrition education may be to

focus on those aspects of nutrition, which are considered

important by the children themselves. In the aforemen-

tioned survey of school children in Hamburg16, we asked

in which aspects of nutrition the participants are

interested (Table 2). Fortunately, only less then 10%

confess to having no interest in any nutrition topic. In

addition, abstract aspects of nutrition (for example

disease, environment or pollution) attract little attention.

There is great interest in nutrition topics which have a

direct and immediate perceivable benefit for the children:

nutrition and better exercise performance, nutrition and

improved learning (this is even more pronounced in

younger children), and nutrition as it is related to the

different aspects of beauty (this is more pronounced in

girls than boys).

Conclusions

In the light of the reviewed findings, a number of

conclusions regarding future efforts in nutritional educa-

tion may be drawn. Successful educational strategies

should focus on providing a variety of foods, including

the range of nutrient-dense `healthy' food and encoura-

ging children to taste it. In addition, educational strategies

should provide a stable and predictive pattern of social

Fig. 4 `How long does it take until poor nutrition has adverse effects for your health?'
Cumulative distribution of the answers of 531 girls (open bars) and 456 boys (filled bars)
aged 10 to 1719

Table 2 Percentage of 7±16 year-old German school-children
interested in different nutrition aspects (multiple answers
possible)16

Total Boys Girls

Exercise performance 61.0% 73.8% 50.0%
Better learning 30.5% 31.4% 30.4%
Weight loss 27.8% 19.6% 36.3%
Healthy skin 26.1% 19.0% 34.8%
Beauty 18.5% 11.1% 25.9%
Illness 17.4% 16.0% 19.3%
Environment 15.6% 16.6% 15.2%
Allergies 11.1% 10.0% 12.6%
Pollution 10.7% 9.2% 12.6%
Other topic 3.3% 3.0% 3.7%
No interest 7.3% 9.2% 5.2%
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eating occasions to promote the social meaning and

importance of eating and to enable social learning of food

preferences. It also seems to be more promising to

establish rituals of meal preparation and eating than to

provide cognitive knowledge in nutrition. Educational

strategies should communicate the direct perceivable

benefits of healthy eating and lifestyle patterns to

children, and encourage a positive body image by

providing advice and reassurance regarding the range of

healthy and acceptable body weights and shapes.

Clearly, nutrition education needs continuous efforts

and year-long programmes, not isolated actions. In this

context, the influence of children can be utilised to

encourage positive changes in dietary habits within the

whole family. Lastly, nutrition education requires well-

defined and achievable goals with documented evalua-

tions, in order to convince the authorities and sponsors to

invest in improved nutrition education programmes.
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