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Abstract

Objective: To assess the short-term (15-d) and long-term (12-month) effects of a
school-based health and nutrition education intervention on diet, nutrition intake
and BMI.
Design: The 12-week teacher-implemented intervention in combination with semi-
nars organized for parents was aimed at improving children’s diet and nutrition
knowledge. The intervention took place between September 2007 and January 2008.
The participants were randomized to two study groups, the intervention group (IG)
and control group (CG), and were examined prior to the intervention on a variety of
health knowledge, dietary, behavioural and anthropometric indices. The same
measurements were collected 15d and 1 year after the intervention.
Setting: All high schools in Vyronas, a densely populated district of Athens, Greece.
Subjects: The sample consisted of 191 students aged 12–13 years.
Results: Twelve months after the intervention, the programme was effective in
reducing various indices in the IG compared with baseline findings (BMI: 23?3 (SD

2?8) v. 24?0 (SD 3?1) kg/m2, P , 0?001; daily energy intake: 8112?4 (SD 1412?4) v.
8503?3 (SD 1419?3) kJ/d, P , 0?001; total fat intake: 31?3 (SD 4?4) v. 35?4 (SD 4?7) %
of daily energy, P , 0?001). Except for BMI, decreases in the aforementioned
indices were also observed 15 d after the intervention. In addition, students of the
IG reduced their weekly consumption of red meat and non-home-made meals
and increased their frequency of fruit and breakfast cereal consumption.
Conclusions: The beneficial effects of this nutrition education intervention among
adolescents may highlight the potential of such programmes in the prevention
of obesity.

Keywords
Adolescents

Children
Nutrition

Primary health care
Intervention

Obesity is the most prevalent nutrition-related problem

during childhood and adolescence. More than 35% of

school-age children in the USA were overweight (including

obesity) in 2003–4(1). In Spain, a Mediterranean country, the

relative frequency of obese children 6–17 years of age was

6?3% in a 2004–6 cohort, following an increasing trend(2);

while the prevalence of overweight or obese boys and girls

reached 12?5 and 2?1% and 14?8 and 2?9%, respectively, in

a sample of 4115 Norwegian children aged 4–15 years

between 2003 and 2006(3). Greece is no exception, having

the second highest prevalence of adolescent (14–17 years of

age) obesity (22%), based on the International Obesity

Taskforce classification(4).

The most significant long-term consequence of child-

hood obesity is its persistence into adulthood, leading to

an increased CVD risk(5). Recent data have reaffirmed the

link between risk factor exposure in childhood and

adolescence and preclinical atherosclerosis in adult-

hood(6,7). Greece has one of the most rapidly rising death

rates due to CVD, which now constitutes the main cause

of morbidity and mortality(8). This trend may be attributed

to the abandonment of the traditional Mediterranean diet

in favour of a more ‘Westernized’ one combined with

limited awareness of health dietary issues and a sedentary

lifestyle(9,10). In addition, childhood obesity has been

associated with insulin resistance, type 2 diabetes melli-

tus, the metabolic syndrome, orthopaedic problems(11)

and even some forms of cancer(12).

The beneficial effect of a healthy diet on cardiovascular

health is well recognized. The adoption of a diet low in
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saturated fat and rich in olive oil, fruits and vegetables

favourably affects certain health indices and reduces the

odds of CVD risk(13,14). These data suggest that a change

towards a healthier dietary pattern could act protectively

for preventing adverse health effects in the future.

The beneficial potential of school-based nutrition edu-

cation interventions in achieving both short-term and

long-term dietary changes is well established, both inter-

nationally(15,16) and in Greece(17). However, the absence of

data from school-based programmes in an urban setting,

and especially in adolescents, led us to implement a concise

(12-week) nutrition education programme in children aged

12–13 years studying in high schools in Athens, Greece. The

aim of the study was to evaluate the short-term (15-d) and

long-term (12-month) effects of a 12-week school-based

health and nutrition interventional programme regarding

energy and nutrient intake, dietary changes and BMI.

Experimental methods

Subjects

The data were collected during the VYRONAS (Vyronas

Youth Regarding Obesity, Nutrition and Attitudinal Styles)

study(18–22), which was carried out by the Health Centre

of Vyronas in collaboration with the Department of

Nutrition Science and Dietetics of Harokopio University

of Athens and the Department of Hygiene and Epide-

miology of the University of Athens Medical School.

In the study, 342 adolescents aged 12–13 years who

were students (7th grade) of all (n 5) high schools located

in Vyronas district, Athens, Greece, were initially eligible.

The Vyronas area was selected because it represents the

socio-economic status of the citizens of Athens(23). The

municipality of Vyronas is medium-sized, thus represents

an average region of the Athens metropolitan area. In

addition, Vyronas includes the majority of the socio-

economic classes(23) and therefore is a close representa-

tion of the capital’s population in terms of social status. Of

the initially eligible students, 309 voluntarily were inter-

ested in participating in the study.

Prior to their enrolment in the study, both the adoles-

cents and their parents or guardians were fully informed

about the objectives and methods of the study and signed

a consent form. After recruitment, all participants were

examined by general practitioners at the Health Centre of

Vyronas. Subjects who had an organic cause for high or

low weight, received any medication that might interfere

with growth or weight control, or were on specific diets

were excluded from the study. Twenty-three children were

excluded for the aforementioned reasons. The sample

size calculation for the study was based on previously

reported(24) intervention changes in energy intake among

children. In order to detect standardized differences larger

than 5% in dietary intake (main dependent variable)

between the study groups – intervention group (IG) and

control group (CG) – before and after the intervention,

achieving 90% statistical power at a probability level

,0?05, eighty-seven subjects should be recruited in each

study group. In order to counter potential low response

and drop-outs, the authors increased this number by 25%

to a total of 109 for each study group. From the 286 finally

eligible students, 218 were assigned randomly using a

computerized random number generator in order to par-

ticipate in the study in two groups of 109 students (IG and

CG). Because of the nature of the intervention, blinding

was not feasible. During the intervention period, five

subjects (4?6%) withdrew. Participation rates for the 15-d

and 12-month evaluation were 98?2% (n 107) and 89?9%

(n 98) for the IG and 92?7% (n 101) and 85?3% (n 93) for

the CG, respectively (Fig. 1). Reasons for withdrawals

Eligible adolescents
n 286

Not randomized
n 68

Randomization
n 218

Intervention
n 108

Controls
n 105

Follow-up 15 d
n 107

Follow-up 12 months
n 98

Follow-up 12 months
n 93

Follow-up 15 d
n 101

Fig. 1 Flow chart of the study
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included health problems, lack of interest and move to

other schools.

The study protocol, including data collection, was

approved by the Ethics Committee of the Vyronas Health

Centre and was in accordance with the Helsinki Declara-

tion of 1975, as revised in 2000 with notes of clarification of

2002 and 2004, and the Guidelines for the Ethical Conduct

of Medical Research Involving Children as revised in 2000

by the Royal College of Paediatrics and Child Health.

School-based health education implementation

The health profile components of the ‘Know Your Body’

school health promotion programme of the American

Health Foundation(25), a school-based intervention study

of Manios et al.(26) and the newly developed material for

health promotion activities for children 9–12 years old

covering the thematic areas of ‘Nutrition–dietary habits’

and ‘Physical activity and health’ (funded by the Ministry

of Education and the National Foundation for the Youth)

were adapted, modified and supplemented to suit our

sample. All of the aforementioned programmes and the

current work have been based on the Social Learning

Theory model(27). This model proposes that human

behaviour is the result of the interaction and cumulative

impact of personal, environmental and behavioural

characteristics. Multi-component workbooks covering

mainly dietary issues, but also dental health hygiene and

consumption attitudes, were produced with each student

being supplied a workbook. The health and nutrition

components of the programme were conducted by the

class home economics teacher supervised by a health

visitor or a family doctor and incorporated 12 h of class-

room material during 12 weeks (28 September 2007 to 30

January 2008). However, since knowledge alone cannot

bring behavioural changes, the intervention programme

considered the interactions among environmental, cog-

nitive and behavioural factors, for which Social Learning

Theory provides the theoretical framework(28). Classroom

modules were designed to develop behavioural capability,

expectations and self-efficacy for healthful eating and

healthy foods selection. Learning activities were designed

to influence expectancies that placed an important value

on achieving these behaviours. Several motivational

methods and strategies were used for increasing skills and

self-efficacy (i.e. modelling, guided practice, enactment),

achieving better self-monitoring (i.e. problem solving,

goal setting), changing attitudes and beliefs (i.e. self re-

evaluation, environmental re-evaluation, arguments,

modelling, direct experience) and changing social influ-

ence (i.e. modelling, mobilizing social support). Cues and

reinforcing messages in the form of posters and displays

were provided in the classroom.

This educational intervention was teacher-delivered.

After teachers were provided with preparatory teaching

and classroom materials, they undertook special seminars

that were designed and conducted to the intervention

classes. In cooperation with the school directors, two 3 h

seminars were performed by the authors. The aims of

the seminars were: (i) to familiarize teachers with the

objectives of the programme and their role therein; and

(ii) to increase teachers’ awareness of the significance of

incorporating health and nutrition in their curriculum.

It is generally recognized that the family plays an

important role in shaping children’s eating and exercising

habits(29). Parental involvement was thus considered to

be a critical component of the intervention programme.

For this purpose, after the end of the baseline examina-

tions, two meetings were organized whereby parents in

the IG were given a file containing their child’s screening

results. During these meetings, presentations on the

importance of topics relevant to the dietary habits of

children were issued to improve the health profile of the

children and prevent the development of chronic diseases

in the future. In addition, a special comment was made

for each obese child, although his/her identity was not

revealed for privacy reasons. Parents were also encour-

aged to modify their dietary habits as well as those of

their children. These meetings were held at each school

where an intervention was conducted and played an

extra role: to facilitate parents’ participation and provide

them with the opportunity to resolve any queries about

their children’s health. Regarding the CG, an envelope

with all medical screening results plus some brief com-

ments were mailed to the parents. The CG did not

undertake any health education intervention and no

parental educational sessions took place.

Data collection

Data collection took place in morning school visits during

September 2007, February 2008 and February 2009 (base-

line, 15d and 12 months after the end of the intervention,

respectively). A maximum of thirty students were screened

each day by the same examiner. Behavioural data were

obtained at baseline, whereas students’ anthropometric and

dietary data were collected in all three examinations fol-

lowing the same procedures(17). Hours of watching televi-

sion, using a personal computer and playing video games

per day were merged to one variable (screen time).

BMI was calculated by dividing weight (kg) by height

squared (m2). The definitions of overweight and obesity

were based on the international BMI cut-off points

established for children and youth(30).

The data presented in the current study are based on

those students having full data in both evaluation periods

(ninety-eight students from the IG and ninety-three from

the CG).

Dietary assessment

The FFQ used for the purposes of the present study had

been employed in previous studies of ours(19). It gathered

information regarding the participants’ dietary habits on a

daily or weekly basis. The test–retest reliability of the FFQ
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was estimated by administering it to a sample of twenty

( , 10 % of the total sample) of the eligible students who

were not allocated in any study group with a 2-week

interval. No significant difference was found between the

first and the second assessment.

The students were asked to recall the dietary habits which

they had followed for the past week. Before completing the

FFQ, an explanatory session on how the FFQ had to be

filled out was given by family doctors trained on this subject.

Thereafter, the interviewer went through the food list again

to clarify entries. To improve the accuracy of food descrip-

tions, standard household measures (cups, tablespoons,

portions, cans, etc.) and picture models were used during

interviews to define amounts when appropriate. Various

foods and beverages usually consumed in Greece and habits

pertaining to mealtime behaviours were recorded in sixty-

three detailed descriptive questions. The foods were coded

and analysed using the US Department of Agriculture

Nutrient Database for Standard Reference(31) and the Greek

foods using the nutrient tables of the Preventive Medicine

and Nutrition Clinic of the University of Crete(32).

Statistical analysis

The normality of continuous variables was tested with the

Shapiro–Wilk statistic. No variable deviated from normal-

ity. All categorical data are presented as absolute (n) and

relative (%) frequencies, while continuous variables are

presented as mean and standard deviation. Comparison of

baseline data was made between study groups using Stu-

dent’s t test for continuous data and Pearson’s x2 test for

categorical data. The effects of the intervention were ana-

lysed by general linear mixed model analyses estimating

the differences between the two study groups regarding

the changes observed in nutrient and energy intake and

the frequency of various food categories at the 15-d and

12-month follow-up and after adjusting for gender, age and

baseline BMI (having tested for any interactions). Inter-

school variation was also considered by including the

random school effect in the model. All statistical tests were

considered significant if P , 0?05. Data were analysed

using the STATATM statistical software package version 9?0

(Stata Corporation, College Station, TX, USA).

Results

Subject characteristics

Baseline subject characteristics are summarized in Table 1.

No significant differences in age, gender, BMI, overweight/

obesity, smoking, screen time, weekly hours of sport

activities, weekly hours of playing or walking and weekly

hours of other than sport activities (hobbies) were found

between the study groups before the nutrition intervention.

Short-term (15-d) effects

Changes in daily energy intake and relative intake from

total fat, saturated fat, polyunsaturated fat, mono-

unsaturated fat, protein and carbohydrates among the

intervention participants and control subjects are sum-

marized in Table 2. The IG reported a significant decrease

in daily energy intake and in some nutrient components

(total fat, saturated fat). In addition, a significant increase

in daily relative consumption of protein was recorded in

the same group. No significant difference in both energy

intake and nutrient components was found in the CG.

Regarding the weekly consumption frequencies of

foods, a significant increase in poultry, ready-to-eat

breakfast cereals and fruit consumption and a significant

decrease of red meat consumption were found in the IG

(Table 3). There was no significant difference in the

consumption frequency of any food category in the CG.

Mean BMI did not change significantly 15d after the

intervention, compared with baseline values, in both study

groups (IG: 23?9 (SD 3?2) v. 24?0 (SD 3?1) kg/m2, P 5 0?495;

CG: 24?5 (SD 3?6) v. 24?3 (SD 3?3) kg/m2, P 5 0?231; Fig. 2).

Long-term (12-month) effects

Mean daily energy and nutrient intake as they were

recorded 12 months after the intervention are shown in

Table 2. A significant decrease in daily energy intake

Table 1 Comparison of baseline demographic, anthropometric and lifestyle characteristics between the intervention group (IG) and control
group (GC): VYRONAS study, September 2007

IG (n 98) CG (n 93)

Variable Mean SD Mean SD P

Age (years) 13?1 0?8 13?3 0?9 0?106
BMI (kg/m2) 24?0 3?1 24?3 3?3 0?518
Watching television/using personal computer/playing video games (h/d) 2?5 1?7 2?4 1?4 0?659
Sport activities (h/week) 3?3 3?6 3?0 3?1 0?539
Activities excluding sports (hobbies) (h/week) 5?2 3?7 4?9 3?4 0?561
Playing or walking (h/week) 2?5 1?6 2?7 2?0 0?445

n % n %

Boys (%) 48 49?0 50 49?5 0?947
Overweight (%) 12 12?2 11 11?8 0?946
Obese (%) 4 4?1 3 3?2
Regular smokers (%) 3 3?1 4 4?3 0?649
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(compared with baseline) was found in the IG. Students

of the same group also reported lower total and saturated

fat and higher protein daily intake than at the beginning

of the study. Except for a significant increase in daily

monounsaturated fat intake, no other significant differ-

ence in energy intake or all other nutrient components

was found in the CG.

The students who underwent the intervention reported

that they consumed poultry, ready-to-eat breakfast cer-

eals and fruits more frequently on a weekly basis than

they did at baseline. In addition, there was a significant

reduction of the weekly frequency of red meat and non-

home-made meals consumption in the same group. No

significant difference was found in the frequency of the

consumption of any food category in the CG.

Mean BMI decreased significantly (adjusting for age

and gender) 12 months after the intervention compared

with baseline values in the IG (23?3 (SD 2?8) v. 24?0 (SD

3?1) kg/m2, P , 0?001), but was not altered in the CG

(24?8 (SD 3?8) v. 24?3 (SD 3?3) kg/m2, P 5 0?355; Fig. 2).

Table 2 Daily energy and nutrient intake for the intervention group (IG) and control group (CG) at baseline (September 2007) and re-
examination 15 d (February 2008) and 1 year (February 2009) after the intervention: VYRONAS study

Baseline 15 d after intervention 12 months after intervention

Variable Mean SD Mean SD P Mean SD P

Energy intake (kJ/d)
IG 8503?3 1419?3 7702?4 1393?4 ,0?001 8112?4 1412?4 0?048
CG 8583?7 1522?4 8702?8 1545?3 0?632 8757?9 1608?3 0?485

Total fat intake (% of energy intake)
IG 35?4 4?7 30?4 4?2 ,0?001 31?3 4?4 ,0?001
CG 36?2 5?2 36?3 4?4 0?889 36?9 4?8 0?343

Saturated fat intake (% of energy intake)
IG 12?4 2?0 8?2 1?7 ,0?001 10?3 1?9 ,0?001
CG 12?8 2?3 12?4 2?4 0?267 13?4 2?8 0?095

Polyunsaturated fat intake (% of energy intake)
IG 6?2 1?4 6?7 1?5 0?071 6?3 1?9 0?134
CG 6?3 1?7 6?8 1?8 0?193 6?9 2?2 0?256

Monounsaturated fat intake (% of energy intake)
IG 17?3 1?9 16?5 2?1 0?056 16?9 2?5 0?195
CG 17?6 1?7 17?8 1?9 0?443 18?7 2?6 0?002

Protein intake (% of energy intake)
IG 15?3 1?4 18?3 1?4 ,0?001 16?7 1?8 ,0?001
CG 14?9 1?8 15?1 1?6 0?392 15?4 1?7 0?093

Carbohydrate intake (% of energy intake)
IG 49?7 6?2 50?8 7?2 0?343 51?3 6?7 0?078
CG 48?4 6?8 49?5 6?3 0?231 48?3 6?3 0?944

Table 3 Consumption frequencies of various food categories for the intervention group (IG) and control group (CG) at baseline (September
2007) and re-examination 15 d (February 2008) and 1 year (February 2009) after the intervention: VYRONAS study

Baseline 15 d after intervention 12 months after intervention

Food category Mean SD Mean SD P Mean SD P

Red meat (meals/week)
IG 3?1 2?5 2?4 2?1 0?028 2?3 2?1 0?021
CG 3?2 2?6 2?8 1?7 0?298 2?8 1?7 0?204

Poultry (meals/week)
IG 1?6 1?8 2?1 1?7 0?041 2?3 1?8 0?034
CG 1?5 1?6 1?3 1?3 0?363 1?7 1?5 0?393

Fish (meals/week)
IG 1?3 1?1 1?2 1?1 0?139 1?2 1?3 0?589
CG 1?5 1?7 1?0 1?5 0?174 1?6 1?9 0?735

Non-home-made meals (meals/week)
IG 1?2 0?6 1?1 0?7 0?259 1?0 0?6 0?018
CG 1?3 0?7 1?2 0?8 0?389 1?4 0?9 0?402

Ready-to-eat breakfast cereals (meals/week)
IG 0?5 0?5 0?7 0?5 0?005 0?8 0?6 0?001
CG 0?5 0?6 0?4 0?6 0?218 0?7 0?7 0?059

Vegetables (portions/week; ,1/2–1 cup)
IG 2?1 3?1 1?9 2?9 0?149 2?2 3?1 0?413
CG 2?0 3?2 1?8 2?6 0?688 2?2 2?5 0?701

Fruit (portions/week; ,1/2–1 cup)
IG 4?7 3?5 5?9 4?3 0?036 5?8 4?1 0?048
CG 4?8 3?7 5?1 3?8 0?832 4?9 3?8 0?919
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Discussion

The present paper describes both the short-term (15-d)

and long-term (12-month) effects of a nutrition–beha-

vioural intervention programme for healthy nutrition

during adolescence. The findings of the study on stu-

dents’ dietary pattern and BMI continued, to an extent, 12

months after the cessation of the educational programme.

The children who underwent the intervention reduced

their BMI (long-term effect), reduced their energy, total

and saturated fat intakes, while they reported increased

protein intake (short- and long-term effects). In addition,

the programme was effective in increasing poultry, ready-

to-eat breakfast cereals and vegetable consumption and

decreasing the consumption of red meat and non-home-

made meals, both 15 d (except for the non-home-made

meals) and 12 months after the intervention. On the

contrary, the children who did not belong to the IG did

not change their dietary pattern, while their BMI

remained constant. Considering that BMI increases natu-

rally as a child grows up(19), the reduction of BMI that was

reported in our study could be an encouraging finding.

The results of the study are in line with the results of other

health and nutritional education studies(16,33).

The increased consumption of poultry for the IG sub-

jects may explain the increase in the daily proportion of

protein intake, since a decrease in red meat intake was

reported and no increase in other foods with high protein

content was reported in the same group. The increase in

protein intake for the IG was not followed by a similar

trend in the mean energy intake, which decreased sig-

nificantly. The decline in mean energy intake for the IG

participants seems to be mainly attributed to the decrease

in energy derived from total fat, primarily due to the

restricted consumption of butter, margarine (not descri-

bed) and non-home-made meals, rich in saturated fat

(snacks, takeaway food, desserts)(34). This hypothesis is

further supported by the fact that the consumption of olive

oil was not reduced during the study. The aforementioned

finding may also explain the fact that the observed pro-

portions of monounsaturated fat intake remained rather

constant in both study groups, since olive oil constitutes a

large proportion of fat intake in Mediterranean populations

and is rich in monounsaturated fat(35). Fruit consumption

(including both juice and fruits) rather than vegetable

consumption increased significantly over the two phases

of the study. This finding is in line with those of other

school-based intervention programmes(36) and may be

attributed to both children’s preference for fruits instead of

vegetables(37) and the generally high fruit availability in

Greece in all seasons. Another favourable finding for the

IG was the increased frequency of ready-to-eat breakfast

cereals after the intervention, a result that remained sig-

nificant until the end of the study. Breakfast cereal con-

sumption has been associated with lower BMI levels and

a lower likelihood of overweight/obesity in a sample of

Greek adolescents(20) and may also partially explain

the significant BMI decrease that was observed in our IG.

Fish consumption remained stable in the IG, a rather

disappointing finding, considering the nutritional value

of this food(38).

The rather positive findings of the study in terms of the

effects of the intervention programme on students’ health

knowledge and dietary attitude improvement may be

attributed to both the school-based education curricu-

lum(17,25) and the parental involvement to the interven-

tion(25). The teacher-oriented seminars were designed to

provide standardized preparatory and teaching materials

in order to minimize any bias introduced by potential

variability in teachers’ delivery(39). The constant super-

vision of the intervention procedure by family doctors

and health visitors assured the compliance with the pro-

gramme in terms of achieving every session’s goals, hours

taught, teachers’ cooperation and the materials utilized. It

should be noticed that teachers’ attitude to the project

was enthusiastic, they viewed it as a challenge and

according to the majority of them ‘it was something

creative, beyond the usual educational curriculum’. The

importance of teachers’ input into the programme was

clearly explained in the teachers’ instruction manual and

could be an additional motive for them.

Parental involvement was, similarly to other school-

based education programmes(40,41), a crucial integral

design feature of the study. In addition to the worksheets

that the children completed at home with parental col-

laboration and the material handed to parents, seminars

for parents were conducted. The fact that the anthropo-

metric and behavioural findings pertinent to the children

were handed to the parents and further discussed during

the aforementioned seminars, may have contributed to

the high parental participation (81?4 %) at those meetings.

Taking into consideration that school meals are not pro-

vided in Greek schools, the role of parents in the diet of

IG

CG

15 20 25
BMI (kg/m2)

30 35

Fig. 2 Box-and-whisker plot of BMI in the intervention group
(IG) and the control group (CG) at baseline ( ), 15 d ( ) and
12 months ( ) after the intervention
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their offspring is rather important and may explain the

positive findings of the IG.

The findings of the study should be evaluated con-

sidering the high prevalence rates of overweight/obesity

among adolescents in Greece as already observed in this

urban population(19), where the prevalence rates were

found to exceed 18% for boys and 13% for girls of similar

age. The already described high overweight/obesity rates

among Greek adolescents(4) justify the role of such inter-

vention programmes and may partially explain the sig-

nificant decrease of BMI values in the intervention group,

since the current situation leaves room for improvement(42).

Behavioural change is an objective that is both hard to

achieve and very satisfying when it is observed(43). The

finding that the changes in both children’s nutrient intake

and type of foods consumed are higher than those descri-

bed in other studies categorized under the term ‘general

nutrition education programmes’(44) may be attributed to

the design of the aforementioned programmes, since they

were totally based on a cognitive approach, rather on the

social learning theory used in our study and elsewhere(25).

One strength of the present study was the inclusion of a

control group, which was important to draw safe con-

clusions. An additional strength was the relatively high

participation rate in both study groups, even 12 months

after the intervention. The implementation of the inter-

vention by the school staff itself as a design feature of the

study was another advantage.

The study had some limitations: the small sample size,

the short duration of follow-up, incomplete blinding of

participants and use of a self-administered questionnaire.

Because of to the nature of the intervention (school-based)

complete blinding was impossible to achieve. Over- or

under-reporting of foods or food groups consumed by the

adolescents may bias the reported results due to the nature

of data collection (observational study, the participants had

to remember what they ate and drank during the last

week). In addition, the Vyronas area may represent Greek

urban areas, but cannot represent the entire country.

Considering that adolescent obesity persists into adult-

hood, with all of the associated psychosocial and medical

complications(5–7), intervention measures towards healthier

dietary habits should be initiated at that stage. Small-scale

school-based intervention programmes that do not require

significant resources and could be implemented by the

school staff in collaboration with family doctors and health

visitors could help improve eating behaviour and reduce

BMI. It would be interesting if this study could be used a

model for future larger-scale interventional attempts.
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