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Abstract
Objective: To assess the impact and suitability of a pilot dietary educational programme
for primary school pupils. The Nutrition Education at Primary School (NEAPS)
programme aimed to build awareness of the benefits of healthy eating, induce
positive behaviour change and increase the children’s knowledge.
Design: A comparative quasi-experimental study with follow-up after 3 months.
Setting: Eight primary schools in the Eastern and North Western Health Boards and
three control schools in the same board regions.
Subjects: Data were used from 821 Irish school children aged 8–10 years old.
Methods: The education programme comprised 20 sessions over 10 weeks including
circular worksheets, homework assignments and an aerobic exercise regime. At
baseline and after 3 months pupils completed food diaries and a validated food
pairing questionnaire on food behaviour, knowledge and preferences.
Results: Significant differences were found in the intervention children’s behaviour
and preference levels after the NEAPS programme (P , 0.01 in both sections).
Knowledge levels were very high at baseline and though some individual items
improved, average change overall was not significant. Rural children appeared to
benefit more in behaviour and preferences from the programme (P , 0.01). The
NEAPS programme appeared to be less effective in pupils in disadvantaged areas (P ,
0.01 for each of the sections: behaviour, preference and knowledge). One hundred
and eighty-seven children completed food diaries. The intervention children’s
consumption of fruit and vegetables increased, and they consumed less salty snacks
after the programme. Rural children were confirmed to have healthier diets at
baseline.
Conclusions: Following the NEAPS pilot programme positive changes were seen
in the school children’s eating behaviour and preferences for healthier foodstuffs.
This suggests successful development of a culturally sensitive nutrition education
programme for school children aged 8–10 years.
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Nutrition health education has become increasingly
prominent in schools’ programmes worldwide, either
as part of dedicated courses such as home economics
or wider skills-based programmes1–11. There is evidence
that young people develop risk factors12–14 and disease
evidence for coronary heart disease early15,16 and, in
Ireland as elsewhere17, obesity is becoming a major
public health problem for children. Patterns of eating
are changing with a strong reliance on frequent snacking
and consumption of so-called junk foods3,18–23.

A variety of programmes have improved knowl-
edge2,24 and in some cases reported behaviour1,8,11.
Evaluation of effectiveness can be problematic as
improved knowledge may not necessarily affect long-
term behaviour25. However, structured programmes
can contribute to a wider context-based approach11.
Bandura’s social learning theory26 has formed the

basis of several programmes3,7 in that it encourages
capabilities and self-control and employs re-enforce-
ment techniques. The Hearty Heart programme was
developed as part of the Minnesota Heart Study and has
been evaluated8. A 2-year pilot nutrition health educa-
tion programme in primary schools (NEAPS) was set up
based on this model under the auspices of the Depart-
ments of Education and Health in conjunction with the
North Western and Eastern Health Boards. Until this
study was undertaken there had been no Irish nutrition
intervention programmes targeted at primary school
children as part of the teaching curriculum, though it
was a component in various schools’ health education
programmes. The intention was to design suitable
educational materials for Irish school children aged
8–10 years old in order to build awareness of the
benefits of healthy eating and regular exercise, to

q 1999 Nutrition Society* Corresponding author: Email sharon.friel@nuigalway.ie



550 S Friel et al.

induce positive behaviour changes towards healthy
foods and to increase children’s knowledge about
healthy eating.

We undertook this evaluation of the pilot programme
to assess changes in the children’s knowledge, behav-
iour and preferences of healthy foodstuffs and to
determine if such changes were dependent on location
or school classification. The subjective success of the
programme as felt by the children, teachers and parents
was also determined but are not included in this
evaluation report.

Subjects and methods

A total of eight schools were chosen by the Department
of Education inspectors for participation in the 10-week
pilot intervention programme, primarily with demo-
graphic considerations in mind. Four schools were
located in the North Western Health Board and three of
these were in rural areas, whilst the four schools in the
Eastern Health Board were urban and sited mainly in
economically disadvantaged areas. The third and fourth
classes of each school were chosen to comply with the
target age group of 8–10 years. Three control schools
were randomly chosen by the project officer, two in the
North Western Health Board (one urban) and one
urban school in the Eastern Health Board.

Materials
Programme materials entitled ‘Hearty Heart and
Friends’ were developed around a group of extra-
terrestrial cartoon characters based on the American
Hearty Heart model. The resource materials consisted
of lesson plans, activity worksheets for pupils, a home
team pack to involve parents and the food diaries. A
10-week comparative quasi-experimental design was
used with intervention schools receiving 20 ×30-minute
sessions using a cross-curriculum approach. In-service
training was provided for participating teachers
which identified nutritional principles and methods
of teaching children the skills necessary to make
healthy decisions. A baseline questionnaire survey
was carried out in both intervention and control
schools prior to the project commencement and
simultaneously all children were asked to complete a
food diary relating to their morning breaks and lunches
over a 5-day school week. Both measures were
repeated post-intervention.

The Minnesota Heart Health programme used a food-
pairing questionnaire which comprised three sections:
knowledge, preference and behaviour. In each section
there were 18 pairs of pictures of foodstuffs, one
signifying the healthy choice and the other the
unhealthy one. Each section contained the same 18
food pairs and the respondents were asked to circle
which food they ate most often, which they liked best

and which food they thought was better for them. This
type of visual instrument was felt to be appropriate for
the age group. As it had been validated on a similar
group of children in the United States no changes were
made apart from altering the names of some foodstuffs
to colloquial English.

Data analysis
Schools were categorized as urban or rural and
according to location in socioeconomically disadvan-
taged areas. Student’s t-test, analysis of variance
(ANOVA) and chi-square statistical methods were
used to analyse for differences across groups as appro-
priate. Each food in the pair was given a score, 1 =
healthy choice and 2 =unhealthy choice. In each
section, a total score for the 18 food pairs was calcu-
lated for each child, with a minimum of 18 and
maximum of 36 being possible. At baseline, Student’s
t-test was utilized to assess whether differences existed
between the experimental and control children’s
behaviour, preference and knowledge scores. Changes
in average score over time in both intervention and
control children were analysed using ANOVA tests.
Comparisons were also made using chi-square statistics
between the percentages of children choosing the
healthier food choice in the different groupings.

The diary information was categorized according to
the four food groups: (i) meat, fish or alternatives,
(ii) dairy products, (iii) fruit and vegetables, and
(iv) cereals including bread and potatoes. If there was
missing information about portion size this was arbi-
trarily designated, e.g. sandwiches at lunch were
denoted as two servings (two slices) or potatoes at
dinner were denoted as two servings (two small
potatoes), milk as equivalent to half a glass, or a bowl
of cereal as one portion. While this might affect the
precision of the findings to some degree it was felt
unlikely to introduce significant bias into the group
comparisons. The information was categorized by fre-
quency of consumption and the percentage of indivi-
duals in each category reported for the purposes of
analysis. Other specific items, such as chips, orange
juice, salty or high sugar snacks and drinks were also
categorized according to frequency of consumption.
Analysis of this section was by means of chi-square
testing.

Results

A total of 821 children participated in the study, 453 in
the intervention schools and 368 in the control schools.
Seventy-eight per cent of the intervention children
(353) and 84% (308) of the controls responded to the
pre-test questionnaire, and post-test 336 intervention
children and 274 controls completed it. Sixty-four per
cent of these children completed pre- and post-test
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diaries as well and a random selection of these (n =187)
were analysed for the purposes of the evaluation.

Questionnaire findings
There were significant differences in mean scores
which favoured the intervention group in behaviour
and preference scores at baseline (Table 1). Baseline
knowledge levels were very high for most items in both
groups. There were no significant differences between
the urban and rural groupings overall although there
were differences in behaviour and preference cate-
gories in favour of the intervention schools in each
locality and in knowledge in favour of urban controls
(all P , 0.01). Following the programme the inter-
vention group demonstrated significant changes in
reported behaviour and food preferences overall;
although the trends in knowledge were similar these
did not reach significance. There was evidence of
interaction in the case of preferences, the changes
occurring mainly in the rural schools. There were no
significant changes in the control group (Table 1).

The percentage distribution of healthy and unhealthy
choices of individual items varied significantly for some
food pairs between the intervention and control
schools in each section of the questionnaire at baseline
(Table 2). Seven behaviour item choices favoured the
intervention group and 12 preference items. Con-
versely, the control children performed significantly
better on nine knowledge items. After intervention
nine items altered significantly in the behaviour
section, six in the preference section and five in the
knowledge section. Among control children two

reported behaviour items worsened, as did three
preference items, and one knowledge item improved.

Schools were also compared according to whether
they were disadvantaged or not. This was confined to
intervention schools (689 children) since the sampling
procedure resulted in control schools being designated
as advantaged only. Disadvantaged schools were
overwhelmingly in urban areas (74%) compared to
26% in rural areas. Forty-four per cent of advantaged
children were located in urban schools with the
remaining 56% in rural areas. A three-way ANOVA
between advantage/disadvantage, urban/rural and
pre/post groupings revealed that the benefits of the
intervention were seen mainly for children in schools in
advantaged areas ( f =5.606, P =0.018) and this effect
remained significant when urban or rural location was
taken into account.

Findings from food diaries
These results are summarized in Table 3a and b. At
baseline the intervention group demonstrated signifi-
cantly higher percentages than controls in those eating
the recommended amounts in two of the four food
groups, those eating three or more helpings of dairy
products per day, or six or more helpings of cereals per
day. Well over one-third of control children consumed
dairy products once or less daily. Overall there were
very low amounts of fruit and vegetables consumed at
baseline; nearly half of the intervention children and
two-thirds of the control children consumed these less
than once daily. There were also differences between
overall urban and rural groups at baseline so that the

Table 1 Averages of food-pairing questionnaire scores for intervention and control children in urban and rural school
locations, mean (standard deviation)

Intervention Control

All Urban Rural All Urban Rural
x̄ (j) x̄ (j) x̄ (j) x̄ (j) x̄ (j) x̄ (j)

Behaviour
Pre-test 25.4 (3.6) 25.2 (3.7) 25.3 (3.3) 26.5 (3.3) 26.5 (3.3) 27.1 (3.5)

No. respondents 353 220 133 307 275 32
Post-test 24.2 (3.7) 24.1 (3.8) 24.4 (3.5) 26.8 (3.5) 26.7 (3.5) 27.7 (3.1)

No. respondents 336 197 139 274 243 31
Significance , 0.01 NS

Preference
Pre-test 27.4 (4.2) 26.9 (4.4) 28.2 (3.8) 29.4 (3.8) 29.3 (3.7) 29.9 (4.2)

No. respondents 353 220 133 308 276 32
Post-test 26.2 (4.0) 26.2 (4.1) 26.3 (4.0) 30.0 (3.6) 30.0 (3.6) 29.9 (3.5)

No. respondents 335 195 140 274 243 31
Significance , 0.01 NS

Knowledge
Pre-test 20.5 (2.4) 20.4 (2.6) 20.6 (2.0) 19.7 (1.6) 19.6 (1.6) 19.9 (1.5)

No. respondents 353 220 133 308 276 32
Post-test 19.7 (2.1) 19.9 (2.4) 19.4 (1.6) 19.3 (1.7) 19.3 (1.7) 19.7 (1.7)

No. respondents 334 195 139 274 243 31
Significance NS NS

NS, not significant.
A low mean score, x̄, indicates more healthier foodstuffs chosen.
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rural groups tended to have a healthier eating pattern at
baseline than their urban counterparts. Although urban
children were significantly more likely to consume
three or more dairy products daily (P =0.001), rural
children ate more meat products daily (P =0.009), more
cereals (P =0.016), less salty snacks (P =0.018) and less
high sugar drinks (P =0.001).

Following intervention there were no significant
changes in the control group but the number of
intervention children consuming the recommended
amount of fruit and vegetables (four or more per day),
improved, albeit small in percentage terms, from a very
low base and the consumption of high sugar snacks
had fallen. Overall, post-intervention beneficial pat-
terns compared with controls were retained in reported
consumption of dairy products and cereals, and
improved for fruit and vegetables and salty snacks.
There were also some differences within urban and
rural groupings in terms of changes. For instance in the
case of chipped potatoes nearly half of the rural
intervention group had had no chips in the previous
week, which was significantly different from their
urban counterparts, as was consumption of salty
snacks. Numbers in the control rural group were very
small, however.

Discussion

The findings of this evaluation indicate that the NEAPS
programme is adaptable to different cultural environ-
ments. As in the case of previous studies there was

evidence that some knowledge items and overall
preferences had altered in the desired direction and,
although small, there were also some indications of an
impact on behaviours1,11. In theory, since this was an
open study, the children could have reported what they
anticipated they should, so explaining the apparent
improvements. However, in itself this would indicate
that the programme was successful in one educational
objective of teaching children appropriate eating habits.
There was also good consistency between the ques-
tionnaire and diary, particularly in the fact that both
identified differences in eating patterns at baseline
between intervention and control children and also in
patterns of change, particularly among rural children.
The changes seen could in some ways reflect a
regression towards the mean effect though there were
no significant changes among controls. Indeed the fact
that pre- and post-test results using both instruments
changed very little in controls suggests the instruments
were a good measure of knowledge and behaviour.
This was a quasi-experimental study design and the
schools were selected for pragmatic reasons which
meant that they were not directly comparable. The
differences at baseline seen in both questionnaire and
diary data can be explained by demographic factors.
The fact that these were influential both of baseline
dietary patterns and of programme impact is an
important finding in itself. Modern health education
initiatives stress lifeskills development27 and an inte-
grated approach as well as the context and setting of
such initiatives, and the WHO’s Health Promoting

Table 2 Food-pairing questionnaires, percentage of children choosing the healthier option in each pair, pre- and post-intervention in both
intervention and control schools

Intervention (pre, n =353; post, n =336) Control (pre, n =308; post, n =274)

Behaviour Preference Knowledge Behaviour Preference Knowledge
Food
pairs Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

1 75* 85† 41* 43 96 98 68 73 25 19 97 99
2 70* 65 38* 50† 98 98 51 48 27 19† 99 99
3 27 43† 31 51† 72 95† 25 21 29 33 85* 90
4 73 84† 62* 67 95 99† 73 74 51 46 99* 99
5 66* 76† 55* 64† 96 98 50 46 38 33 99 98
6 62 62 43 51† 81 87† 60 63 44 41 92* 92
7 72* 80† 59* 65 97 98 59 55 39 33 98 99
8 55 64† 38* 46† 98 99 51 45 21 18 99 98
9 36 44† 51 53 54 62† 35 37 55 58 54 67†

10 71* 77 48* 52 97 98 60 64 26 22 99 99
11 73* 71 48* 55 97 98 58 55 31 21† 98 97
12 68 73 49* 55 96 97 67 56† 35 33 99* 98
13 49 56 33 44† 85 89 51 47 33 28 94* 96
14 44 52† 49 56 79 84 46 46 50 45 89* 89
15 63* 71† 59* 64 90 92 52 54 50 51 91 93
16 41 46 46 46 62 70† 38 37 38 37 74* 80
17 71 72 54* 50 94 96 72 59† 36 26† 97* 97
18 29 35 36* 39 54 60 23 21 29 32 68* 70

Food pairs: 1, milk/pop; 2, apple/crisps; 3, brown/white bread; 4, yoghurt/iced bun; 5, weetabix/sugared cereal; 6, chicken/burger; 7, juice/pop; 8, apple/
chocolate; 9, pizza/sausage and chips; 10, water/pop; 11, digestive biscuits/chocolate; 12, orange/cake; 13, baked potato/chips; 14, low fat/full fat milk; 15,
cheese/jam; 16, broccoli/carrot; 17, yoghurt/ice-cream; 18, fish/meat.
* Significant at baseline in intervention compared with control children.
† Significant post-intervention compared with pre-intervention.
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Schools Network is a good example28. Efforts to improve
dietary behaviour in those who are financially dis-
advantaged must continue to address the root causes as
well as providing supportive education. Our surveys of
parents and teachers indicate their support but this
clearly needs to be sustained in those at greatest
disadvantage and a combined approach with other
settings, including primary care, may be appropriate29.

The food diaries were not felt by us to be accurate
enough to make a full nutritional assessment, but that
was not necessary in this context where the educational
programme was focused on a balance of food groups
using the pyramid concept. In a smaller-scale study a
debriefing element could be undertaken with a dietician
to clarify exact amounts consumed. This would improve
accuracy in this age range but is not feasible for large-
scale epidemiological assessment.

The NEAPS programme is being introduced more
widely into schools, and health promotion will feature
strongly in curriculum reform and improved school
environments. There are very few long-term outcome
measures of such programmes, which are in any case
difficult to evaluate, but it would be important to
attempt some longitudinal follow-up of this kind. The
authors of the CATCH study suggest that if these

behavioural changes were sustained into adulthood
they would have the potential to reduce cardiovascular
risk11, and they might also influence patterns of
obesity-related diseases including diabetes mellitus
and hypertension as well. We conclude that a
sustained, appropriate programme of this kind has a
place in nutrition health education and could transfer to
cultures other than the one in which it was originally
developed.
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