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Introduction

M

odern lifestyle has a
direct relationship
with
increasing
body
weight
which,
nowadays, is a global health
problem (Janssen, et al., 2005;
Sameera & Amar, 2012). In the
last years, Greece has been the
negative
lead
among
European countries since
29.5% of young people are
classified as overweight and
11.7% as obese (Avgerinos,
2008). Researchers agree that
changes in lifestyle and eating
habits, combined with the
decrease in PA are the main
Keywords: Obesity, primary, secondary education,
exercise, nutrition
causes (Farajian, et al., 2011;
Hill, Wyatt, Reed &, Peters
2003). Thus, international
health
organizations
recommend specific guidelines for the prevention and treatment of the
phenomenon (Khan, et al, 2009).
International guidelines encourage young people to participate in PA of
moderate or higher intensity for at least an hour on a daily basis, while at least
three times a week they should be involved in PA for about 20’ minutes and
with such intensity that maintains and promotes fitness (Cavil, Biddle & Sallis,
2001). In addition, nutrition guidelines recommend that young people should
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The purpose of this study was to evaluate the
body mass index (BMI), physical activity (PA)
and dietary habits of students living in a
province of North Greece, who exercised or
not exercised regularly and compare the
findings to the international guidelines for
health. A total of 575 male and female
students participated in the study and were
divided into sub-groups according to their age
(9-13 yrs, n=240 & 14-17 yrs, n=335) and their
athletic experience (athletes, n=243 & nonathletes, n=332). The data were collected by
the Physical Activity & Lifestyle Questionnaire
(PALQ) and the 24 hour Dietary Recall
Questionnaire (24hDRQ). Data analysis showed
that 85% of male and female athletes met
international guidelines of PA for health,
accumulating >60’ minutes/day of moderatevigorous PA (MVPA), as compared to 37% of
non-athletes.
Moreover,
the
athletes
accumulated significantly more MVPA as
compared to their peers who did not
participate in organized sports. Eating habits
did not differ between athletes and nonathletes, and a percentage of 83% did not meet
the international recommendations for a
healthy diet. However, no statistically
significant differences were found in BMI
between athletes and non-athletes. These
finding revealed that a significant proportion
of the participants did not meet the
recommended dietary and PA guidelines of
international health organizations, and it
seems that regular exercise did not protect
young people from the problem of
overweight. Thus, it is necessary to implement
prevention programs that aim to improve
food choices and increase PA.
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consume 5-7 portions of grain per day, 3-4 portions of fruit, 4-6 portions of
vegetables, 3 portions of milk and up to 2 portions of protein products to have
a good health (USDHHS & USDA, 2005; ACSM, 2009).
However, as they grow up, males and especially females become
progressively less active (Nader, Bradley, Houts, McRichie, & O'Brien, 2008;
Avgerinos, Stathi, Almond & Kioumourtzoglou, 2002), risking their future
health significantly (Anderson & Butcher, 2006). The risk becomes greater
because the young adopt dietary habits characterized by overeating food with
low nutritional value (Vlachou Kanioura, Klontza, Zachariadi, & Matsaniotis,
2004; Dowdell & Santucci, 2004; Hasspidou & Fotiadou, 2001). Research has
shown that as children are getting older, they reduce fruit, vegetable, dairy
product and breakfast consumption (Lytle, Seifert, Greenstein, & McGovern,
2000; Lien, Lytle & Klepp, 2001). This is more typical for boys, since girls seem
to follow a more balanced diet in all ages (Warwick, MclIveen & Strugnell,
1999). In the study of Royo-Bordonada, et al. (2003), a sample of 1.112 children
aged 6-7 years were evaluated for they dietary habits and diet quality through
the Healthy Eating Index (HEI). The results showed that 3.7% of students had a
deficient diet, 94.7% a diet needing improvement and only 1.6% had a good diet
according to the ranking score of HEI. The results of studies on nutritional
behavior are alarming for the Greek youth. The assessment of dietary habits of
1.122 young people aged 3-18 years showed that 30% had a deficient diet, 64% a
diet needing improvement, and only 6% had a good diet, according to the score of
HEI (Linardakis, 2005).
Promoting an active and healthy lifestyle should be a priority for the
Greek youth. The regular involvement with sports is one of the basic
guidelines recommended by various health organizations. One could assume
that young people, who deal with sports consistently, will be considerably
more active than their counterparts of the same age and gender who are not
engaged in sports, and they will also have more favorable eating habits. This
hypothesis is based on findings which support that young people who
participate in organized sports accumulate 4.2 hours more PA per week,
compared to non-athletes (12 versus 7.8 hours/week) (Croll et al., 2006) and
they consume more dairy products, fruit, vegetables, vitamins and minerals
compared to peers who do not engage in sports (Cavadini, Decarli, Grin,
Narring, & Michaud, 2000; Cupisti, D'Alessandro & Castrogiovanni, 2002).
This difference in lifestyle would also be expected to positively affect body
weight of young people who are more active, as well.
The purpose of this study was to evaluate the body mass index, physical
activity and dietary habits among young athletes and non-athletes and
compare the findings to the international guidelines for health. The research
hypotheses were that young people who exercised regularly as athletes: (1)
would have a more favorable BMI, (2) would be more active and would meet a
higher degree of the PA guidelines for health, and (3) would have healthier
eating habits, compared to their peers of the same age and gender who are
non-athletes.
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Method

Physical Activity Assessment
Physical activity was assessed by the Physical Activity and Lifestyle
Questionnaire (PALQ) (Avgerinos, 2002). The PALQ evaluates: a) the average
daily energy expenditure (expressed in kcals • kg-1 • day-1), and b) the
average time (in minutes) the participant spent on light, moderate and vigorous
intensity PA. On this basis, the participants were classified: (i) for values <33
(kcals • kg-1 • day-1) as sedentary, (ii) for values 33-36.99 as inactive, (iii) for
values 37-39.99 as moderate active, and (iv) for values ≥40 as active. The subjects
classified in the first two categories, accumulated <60 minutes of moderate
intensity PA and did not meet the guidelines of PA for health (Cavill, Biddle &
Sallis, 2001). The calculation of energy expenditure was based on the answers
of the subject concerning his/her PA: a) at school (physical education, school
breaks, participation in school sports) and b) outside the school
(transportation, participation in sports clubs, free play). The validity and
reliability of PALQ has already been measured in Greek population
(Argiropoulou, Michalopoulou, Aggeloussis, & Avgerinos, 2004; Avgerinos,
Argiropoulou, Almond & Michalopoulou, 2000).
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Measurements
Anthropometric measurements
Body height was measured using a Seca 208 to the nearest 1 cm. Weight
was measured to the nearest 0.1 Kg with a calibrated mechanical scale (Seca
761). Body mass index (BΜΙ) was calculated as body mass in kilograms
divided by height in meters squared (Kg/m2). Participants were classified as
overweight if their BMI was equal to or higher than the sex-and age-specific
85th percentile from the Centers for Disease Control and Prevention’s Growth
Charts.
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Participants
The participants were 575 clinically healthy students 9-17 years old, of
primary and secondary education, living in one suburban area of northern
Greece, who participated voluntary. The participants were: (a) Students who
were not involved in any organized form of exercise/sport. They were
randomly selected from the local public schools, and (b) Students who were
involved systematically in sports (such as basketball, soccer, martial arts,
skiing, track and field, tennis, climbing and weightlifting), they were enrolled
in local sport clubs and they were involved in the sport, for at least three years.
All participants were divided into sub-groups as following:
1. 75 male and 48 female athletes aged 9-13 years.
2. 98 male and 22 female athletes aged 14-17 years.
3. 44 male and 73 female non-athletes aged 9-13 years.
4. 63 male and 152 female non-athletes aged 14-17 years.

Table 1. Ten components of Healthy Eating Index (HEI).
Components

Score¹
0-10

Minimum scoring
criterion
0 portions

Maximum scoring
criterion
6-11 portions²

1. Group of grain (bread,
cereal, rice and pasta)
2. Group of vegetables
3. Fruit group
4. Group of dairy (milk,
yogurt and cheese)
5. Group of meat (meat,
poultry, fish, dry beans, eggs
and nuts)
6. Total fat intake
7. Intake of saturated fat
8. Cholesterol intake
9. Sodium intake
10. Variety of food

0-10
0-10
0-10

0 portions
0 portions
0 portions

3-5 portions²
2-4 portions²
2-3 portions²

0 μερίδες

2-3 μερίδες²

≥ 45% of energy
≥ 15% of energy
≥ 450mg
≥ 4800mg
≤ 3 different types of
food

≤ 30% of energy
< 10% of energy
≤ 300mg
≤ 2400mg
≥ 8 different types of
food

0-10
0-10
0-10
0-10
0-10

¹ The score between the minimum and maximum values (0 to 10) was calculated proportionately.
² The recommended number of portions depends on age, sex, the daily recommended energy and the level
of PA of the individual (sedentary, moderately active and active enough).
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Assessment of dietary behavior
The dietary behavior of the participants was assessed by the 24-hour
Dietary Recall Questionnaire (24hDRQ). The 24hDRQ has been used by other
researchers in Greece (Kartsonas, 2009), and its validity and reliability had
been proved (McPherson, Hoelscher, Alexander, Scanlon & Serdula, 2000).
Moreover, the Healthy Eating Index (HEI) was used, which is a reliable method
for assessing the type and quality of food for youth older than two years
(USDHHS & USDA, 2005).
The Healthy Eating Index examines the eating behavior in relation to the
portions of the five major groups of the food pyramid. The HEI consists of ten
(10) components that each represents different aspects of a healthy diet.
Specifically, the components 1-5 assess the extent to which a person's diet is
consistent with the proposed dietary recommendations for each of the five
major food groups shown in the food pyramid. The components 6-9 assess
nutrient intake and finally the 10th component evaluates the variety of food
consumption (Basiotis, Carlson, Gerrior, Juan, & Lino, 2002) (see Table 1). All
components of HEI have a minimum score of zero (0) and a maximum score of
ten (10), while the intermediate score was calculated proportionally. The total
sum of the scores of all components is rated on a scale graduation with
minimum value 0 and maximum 100, where values <51 evaluate nutrition as
inadequate, 51 to 80 as in need of improvement and 80 to 100 as good.
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Procedure
All measurements were completed within the schools’ environment.
The collection of data was performed in spring during March, April and May
2010. The two questionnaires were completed voluntarily and anonymously in
class under the guidance and supervision of the research team. The researchers
then evaluated the weight and height of participants. The subjects were
dressed in light clothing and were barefoot. Height and weight assessments
were conducted in a private setting.

The anthropometric characteristics of the participants according to age, gender
and athletic involvement are presented in Table 2.
Table 2. Anthropometric characteristics of the participants.

Weightlifting
Basket Ball
Swimming
Football
Martial Arts
Skiing
Track & Field
Tennis
TOTAL
NONATHLETES

Participants
(n)

Height
(cm)

Weight
(kg)

BMI

3
22
2
32
5
2
8
1
75
44

1560.49
1590.11
1450.00
1550.84
1560.10
1580.02
1580.09
154
1560.09
1550.10

56.6613.01
55.5911.78
46.507.77
47.617.94
5311.55
534.24
41.255.70
52
50.1710.08
48.0211.55

23.175.60
21.813.67
22.113.69
19.632.50
21.583.42
21.122.25
16.501.79
21.92
20.343.28
19.553.50

Variance of
BMI

12.5-29.2
13.8-29.5
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Results
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Statistical analysis
The data were analysed using descriptive statistics, analysis of variance
with three factors (three way ANOVA, 2x2x2) and the multiple comparison
test of LSD. The homogeneity of variance was controlled by the Levene’s test.
Independent variables were sex (male, female), age (9-13 yrs & 14-17 yrs) and
athletic experience (athletes, non-athletes). Dependent variables were BMI, PA,
and HEI. The original data from the two questionnaires were transformed
appropriately according to the manufacturers’ instructions. Statistical
significance was set at an alpha level of .05. For the statistical analysis the SPSS
program v.15 was used.
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Table 2. Anthropometric characteristics of the participants.

Basket Ball
Swimming
Football
Martial Arts
Track & Field
Tennis
TOTAL
NONATHLETES
Clibing
Weightlifting
Basket Ball
Martial Arts
Track & Field
TOTAL
NONATHLETES

Height
(cm)
1590.08
152
1500.14
1610.05
1560.06
1590.07
1560.08

Weight (kg)

BMI

Variance of
BMI

52.778.80
40
455.65
49.117.85
569.77
51.939.33
50.0811.93

20.762.54
17.31
19.972.13
18.802.50
22.793.57
20.423.11
20.093.76

14.4-28.1
13.8-30

22
3
62
2
7
2
98
63

1780.08
1720.13
1750.07
1860.02
1770.06
1580.11
1760.08
1730.06

71.3111.20
65.6616.19
68.789.35
8311.31
67.2510.85
482.24
68.9010.32
68.4012.23

22.222.33
21.792.42
22.332.54
24.044
21.272.90
19.251.05
22.182.43
22.563.75

17.7-27.4
16.4-35.5

3

1620.02

568.66

21.102.72

2
6
1
10
22

1650.04
1690.03
176
1640.03
1660.05

632.82
61.167.80
57
53.556.71
57.626.87

23.130.15
21.382.75
18.40
19.882.34
20.762.32

17.7-25

152

1650.05

57.658.77

20.912.94

12.1-31.2

Table 3. Classification (%) of the participants based on their BMI.
9-13 yrs-old
Athletes
Non-Athletes
Athletes
(Males)
(Males)
(Females)
Normal weight
64.3%
73.9%
70.8%

Non-Athletes
(Females)
67.9%

Overweight

30%

21.7%

18.8%

21.8%

Obese

5.7%

4.3%

10.4%

9%

14-17 yrs-old
Normal weight

71.9%

66.7%

92%

84.8%

Overweight

25.8%

25.8%

8%

14%

-

6.1%

-

0.6%

Obese

The three-way ANOVA showed that there were not statistically
significant differences in BMI between athletes and non-athletes for both
gender and age groups (9-13 years F1,591=1.391, p>.05, and 14 - 17 years
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Basket Ball
Swimming
Martial Arts
Track & Field
Tennis
TOTAL
NONATHLETES

Participants
(n)
18
1
3
17
9
48
73

SciPsyMot

Females 14-17 yrs-old

Males 14-17 yrs-old

Females 9-13 yrs-old

Sport
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F1,591=1.949, p>.05). These findings reject the first research hypothesis, that
young people dealing with sports consistently would have a more favorable
BMI compared to their peers who were not athletes.
Table 4 presents descriptive data on the PA level of the participants (in
kcals • kg-1 • day-1), and Table 5 shows the ranking of participants in activity
categories, according to their responses to the PALQ, by age and gender.
Table 4. Mean (M) and standard deviation (SD) of PA based on the PALQ (in kcals •
kg-1 • day-1).
Athletes
Non-Athletes
Non-Athletes
Non-Athletes
(Males)
(Males)
(Females)
(Females)
MSD
MSD
MSD
MSD
9-13 yrs-old
445
394
425
373
14-17 yrs404
363
404
352
old

7.1

45.7

8.3

56.4

iii) Moderately active

17.1

23.9

20.8

30.8

iv) Active

75.7

30.4

70.8

12.8

Athletes
(Males)
(n=98)
-

Non-Athletes
(Males)
(n=22)
3

Athletes
(Females)
(n=63)
-

Non-Athletes
(Females)
(n=152)
3.9

ii) Inactive

31.5

62.1

12

78.7

iii) Moderately active

22.5

24.2

36

13.5

iv) Active

46.1

10.6

52

3.9

14-17 yrs-old
Classification
i) Sedentary

Τhe three-way ANOVA and the LSD multiple comparison test showed
that the athletes were significantly more active than the non-athletes of the
same age, in both age groups (age 9-13 F1,595=131.803, p<.05, and at age 14-17
years, F1,595=120.373, p<.05). Table 5 shows that both genders participating in
organized sports regularly fulfil to a larger extent the PA guidelines for health,
with boys being significantly more active than girls of the same age. These
findings confirm the second research hypothesis which stated that young
people dealing with sports consistently would be more active compared to
their peers who were not athletes and they would fulfil the PA guidelines for
health to a larger extent (Cavil, Biddle & Sallis, 2001).
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ii) Inactive
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Table 5. Classification of participants (%) according to their score in PALQ.
9-13 yrs-old
Athletes
Non-Athletes
Athletes
Non-Athletes
(Males)
(Males)
(Females)
(Females)
Classification
(n=75)
(n=44)
(n=48)
(n=73)
i) Sedentary
1
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(i) <33 (kcals•kg–1•day–1) = sedentary, (ii) 33-36.99 = inactive, (iii) 37-39.99 = moderately active, (iv) ≥40 =
active.
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Table 6 presents descriptive data on the performance of the participants
in the healthy eating index (HEI), and Table 7 presents the daily intake of the
five food groups, based on their responses to the 24hDRQ.
Table 6. Mean (Μ) and standard deviation of the participants on HEI.
Athletes
Non-Athletes
Athletes
Non-Athletes
(Males)
(Males)
(Females)
(Females)
MSD
MSD
MSD
MSD
9-13 ετών
736
728
727
717
14-17 ετών
738
717
729
708
<51=Inadequate nutrition, 51-80=need improvement, and 80-100=good nutrition.

Table 7. Daily intake of the five food groups (expressed in portions).
VEGETABLES

FRUITS

MILK /
DAIRY

6≥portions
34.3%
30.4%

5≥portions
12.9%
8.7%

3≥portions
7.1%
10.9%

3≥portions
17.1%
8.7%

5≥portions
29.2%
33.3%

4≥portions
16.7%
11.5%

3≥portions
8.3%
10.3%

3≥portions
14.6%
6.4%

7≥
portions
24.7%
34.8%
6≥portions
20%
20.8%

6≥portions
3.4%
3%

4≥portions
2.2%
1.5%

3≥portions
15.7%
12.1%

5≥portions
4%
9%

3≥ μερίδες
12%
5.1%

3≥portions
8%
7.3%

5-7
portions
27%

4-6 portions
10%

3-4
portions
7%

3 portions
14%

30%

8%

7%

9%

Lean
MEAT /
BEANS
5
portions
4.3%
4.3%
5
portions
10.4%
3.8%
6
portions
11.2%
4.5%
5
portions
8%
6.7%
5-6
portions
8%
5%

M=males, F=females

The three-way ANOVA revealed no statistically significant differences in
energy intake expressed in portions, from the five food groups between
athletes and non-athletes, for both gender and age groups. Table 8 shows the
classification of the participants (%) according to their score on HEI.
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(M) 9-13
Athletes
NonAthletes
(F)
Athletes
NonAthletes
(M) 14Athletes
17
NonAthletes
(F)
Athletes
NonAthletes
TOTAL 9-17
of
Athletes
(M+F)
TOTAL
of
NonAthletes
(M+F)

CEREAL
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Table 8. Classification of the participants (%) according to their score on HEI.
9-13 yrs-old
(M) Athletes
(M) Non(F) Athletes
(F) NonAthletes
Athletes
Inadequate
Need
81.4%
80.4%
83.3%
85.9%
improvement
Good nutrition
17.1%
19.6%
16.7%
14.1%
14-17 ετών

(M) Athletes

(F) Athletes

-

(M) NonAthletes
1.5%

-

(F) NonAthletes
2.8%

80.9%

84.8%

88%

89.3%

16.9%

10.6%

12%

7.3%

Inadequate
Need
improvement
Good nutrition

Discussion
The purpose of this study was to evaluate the body mass index, physical
activity and dietary habits of young students, who exercised or not exercised
regularly and compare the findings to the international guidelines for health.
The results showed that there were no statistical differences in BMI among
young people who deal with sports consistently and their peers who are non
athletes. These findings are in agreement with the findings of Hassapidou and
Mastrantoni (2001) and disagree with other studies which support that athletes
have either lower (Croll, et al., 2006) or higher BMI (Boisseau, et al., 2002) than
non-athletes. This conflict may be due to the fact that the researchers did not
take into account the individual characteristics of the athletes or the nature of
the sport involved (aerobic, anaerobic, strength, etc), in opposition to the study
of Croll et al. (2006). This perhaps led to raise BMI of all athletes artificially and
may also explain partly why the athletes had BMI similar to their peer nonathletes. Also, the lack of difference is likely due to the fact that the researchers
used the BMI as an indicator of obesity, which is not always suitable for
athletes (Anderson & Butcher, 2006).
Analysis of the data confirmed the hypothesis that young people
dealing with sports consistently would be more active than their peers of the

European Psychomotricity Journal, 2012; 4; 1, 3-15
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Of the total number of the participants, the nutrition of 86% of the nonathletes and 83% of the athletes needed improvement, considering their ranking
in HEI. The three-way ANOVA revealed no statistically significant differences
in eating behaviour between male athletes and non-athletes (F1,586=.996, p>.05)
and between female athletes and non-athletes (F(1,586) =.662, p>.05) aged 9-13
years old. Also, there were no statistically significant differences between male
athletes and non-athletes (F1,586=1.263, p>.05) and between female athletes and
non-athletes (F1,586=1.465, p>.05) aged 14-17 years old. These findings reject the
third research hypothesis that young people dealing consistently with sports
would have healthier eating habits, compared to their peers who were not
athletes.
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Where: M=males, F=females
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same sex and would satisfy the international PA guidelines for health in a
greater proportion. However, the finding that children who did not engage in
sports are to a large extent sedentary or inactive is alarming and increases with
age especially for girls. The findings were similar to those of the study of Croll
et al. (2006), where athletes accumulated about 12 hours of moderate/vigorous
PA per week, while non-athletes accumulated 7.8 hours (respectively 10 hours
for the female athletes, compared to 6.1 hours for the non-athletes of the same
age), and other researchers (Walters, Barr-Anderson, Wall & NeumarkSztainer, 2009).
The assessment of dietary habits showed that the largest percentage of
the participants, regardless their consistent engagement with sports (86%) or
not (83%), needed to improve their diet. This finding was unorthodox for
children dealing systematically with sports, since nutrition should be
considered crucial for improving performance and also because coaches are
expected to have a positive influence on their athletes’ eating behavior. This
finding is in contrast to the findings of other researchers which showed that
athletes have a better nutritional profile than their peers who do not participate
in organized sports. Specifically, Cavadini et al. (2000) found that young
athletes consume more cereals, dairy products, fruit, vegetables, larger
quantities of carbohydrates, fiber, minerals and vitamins, and smaller amounts
of fat (Cupisti et al., 2002) compared to non-athletes.
The findings of the present study on the eating behavior of the
participants are remarkable, because they show that young people, especially
those who do not meet the PA guidelines for health, are in danger of further
weight gain, but also of confronting cardiovascular diseases, various types
cancer, diabetes and others diseases associated with sedentary lifestyle and
overeating, as they grow older (Khan et al, 2009). The discouraging results
concerning the poor diet of the participants are in accordance with recent
findings of other researchers in Greece. Specifically, the study of Tsamita,
Kontogiannis and Kartelioti (2007) found that only 4% of the students
consumed the recommended grain, 0.93% vegetables, fruit 38%, 58.5% milk
and 15 % protein.
The findings suggest that a significant proportion of the participants do
not meet the recommended dietary and PA guidelines, and it seems that
regular exercise does not protect young people from the problem of weight
gain. The findings of this study underline the implementation of intervention
programs that aim to promote a healthy lifestyle. Particular emphasis should
be given to improving dietary behaviour and increasing physical activity,
especially for children who do not engage in organized forms of exercise, such
as girls. Also, the findings indicate that it would be useful to implement
programs aiming at informing the coaches and parents of young athletes about
issues relating to the principles of balanced nutrition and the relationship
between diet and performance.
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