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ABSTRACT

OBJECTIVE: To investigate sociodemographic, ethnic and dietary factors associated with the 
development of childhood obesity. DESIGN: 276 children, aged 8-12 years, randomly selected 
from seven schools in Thessaloniki, Northern Greece, participated in the study. 13% of the 
children were immigrants from neighboring Balkan countries and ex-Soviet Union countries. 
Data was collected using specific validated questionnaires. Anthropometric measurements, 
dietary intake and physical activity assessment were carried out for all children. RESULTS: 
26.1% of the boys and 22.4% of the girls were overweight and a further 11.6% of boys and 10.9% 
of girls were obese. The overweight and obesity rate was significantly lower in immigrants (10% 
and 3.3%) compared to Greeks (25.8% and 12.7%), p=0.024. Obese children compared to their 
non-obese counterparts a) had parents who were obese at a higher percentage (p=0.001), b) 
reported that food preparation was carried out by their grandmother (p=0.006) and c) had less 
pocket money (p=0.004). Daily energy and carbohydrate intakes were significantly higher in 
immigrants compared to Greeks (1611±599Kcal vs 1363±471Kcal, p=0.036 and 188.31±70.63g 
vs 149.87±56.41g, p=0.001) and the same was true for exercise (6.38±7.22 h/w vs 4.14±4.18 h/w, 
p=0.049). CONCLUSIONS: In planning interventions for childhood obesity, sociodemographic 
factors in addition to food intake and physical activity patterns have to be considered.
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INTRODUCTION

Obesity in childhood constitutes a rising epidemic 
in many parts of the world, including in particular 

the USA,1 Australia2 and Europe.3,4 An imbalance 
between energy intake and energy expenditure can 
lead to weight gain and in the long run to overweight 
and obesity. During the last few decades, there have 
been changes in food habits, such as an increase in 
the consumption of foods high in fat and protein, 
low intake of fiber and increased intake of sugar and 
sweetened drinks, all of which have obviously con-
tributed to the high obesity rates.5,6 However, other 
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measurements were taken from 266 children (130 
boys and 136 girls), of whom 236 were Greeks and 
30 were immigrants.

Anthropometric measurements [weight, height, 
waist and hip circumference and 5 skinfolds (sub-
scapular, triceps, thigh, abdomen, suprailiac)] were 
carried out by the same experienced dietician in order 
to avoid inter-examiner variability. Body weight was 
measured with a digital scale with an accuracy of 100g 
(Seca 707, Seca Corporation, Columbia, USA), while 
height was measured to the nearest 0.5cm with the 
use of stadiometer, with an accuracy of 0.5cm (SECA 
220). Skinfold thicknesses were measured using a 
Harpenden skinfold caliper (British Indicator, Ltd, 
London) in duplicate and the average measurement 
was used. In the event that there was a discrepancy 
of above 10% between duplicate measurements, the 
measurement was repeated.

Percentage (%) of body fat was estimated accord-
ing to Slaughter et al. equations.11 Body weight status 
was categorized according to BMI values, based on 
the IOTF recommended cut-off criteria.12

We also assessed parental obesity by asking parents 
of the children to report their body weight and height 
values on their children’s questionnaire.

Dietary intakes were assessed using 24-hour re-
calls and a weekly food frequency questionnaire. All 
socioeconomic and dietary data were collected with 
the help of the parents by using specific validated 
questionnaires. The following factors were examined 
and analysed: country of origin, total energy intake 
(Kcal/d) and macronutrient intake (g/d), exercise 
(hours/w), time spent on television viewing and compu-
ter occupation (hours/w), pocket money (euros/d), food 
preparer in the family, educational level and income 
of the parents.13,14 Ethical approval was given by the 
Greek Ministry of Education. Validated responses 
were collected for a total of 276 children (138 boys and 
138 girls). We used the Kolmogorov-Smirnov test to 
examine distribution goodness of all studied variables 
and, according to this test, all variables were found 
to fit normal distribution. Means and standard devia-
tion (m±SD) were calculated for all anthropometric 
parameters and associated factors. Comparison of 
independent samples was performed using Student’s 
t-test and a value of p<0.05 was considered statisti-

factors such as decrease in physical activity through 
an increasingly motorized lifestyle, fewer recreational 
areas and longer usage of media constitute other 
key factors contributing to the rising prevalence of 
overweight and obesity. Other influential factors are 
changes in the living conditions of children and their 
families, urbanization and migration.6

Dietary and sedentary behaviours leading to obes-
ity are established during childhood. Therefore, the 
overconsumption of candies, soft drinks, pre-prepared 
and fast foods, the increased time spent in television 
watching, the Internet and video games and the de-
creased time spent in strenuous activities are factors 
leading to obesity.7,8

Behavioral changes in culture and diet are prin-
cipally associated with migration to another country. 
For some immigrants, the abandonment of a balanced 
traditional diet and the westernization of dietary habits 
can lead to obesity and related diseases like diabetes, 
hypertension and cardiovascular diseases.9 In Greece, 
although migration from Eastern European countries 
has occured during the last decade, to the best of 
our knowledge, no study has been carried out up to 
now to investigate the dietary habits of immigrant 
children in Greece.

Effective intervention in childhood obesity neces-
sitates a better understanding of the factors related to 
its prevalence. For the prevention of pediatric obesity, 
it is essential to identify the modifiable risk factors, 
including diet and exercise.10 The aim of this study was 
to investigate the role of sociodemographic, ethnic 
and dietary factors in the development of childhood 
obesity in a sample of primary public schools in the 
city of Thessaloniki in Northern Greece.

Materials and Methods

Overall, 276 children, aged 8-12yr, equally distrib-
uted in both sexes (boys: 138 and girls: 138) partici-
pated in this study, which was conducted from March 
2006 to October 2006. The sample was chosen via 
the method of stratified sampling from seven schools, 
four representative of the city and three representa-
tive of the suburbs. Thirty-six children (13%) were 
immigrants from neighboring Balkan countries and 
ex-Soviet Union countries. Valid anthropometric 
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cally significant. With the use of the chi square test we 
evaluated differences in categorical variables. SPSS 
(v.15) was used for the statistical analysis.

Results

All the anthropometric characteristics of the 
sample in total and separately according to ethnicity 
are shown in Table 1. 26.1% of the boys and 22.4% 
of the girls were overweight and a further 11.6% of 
boys and 10.9% of girls were obese. Overweight and 
obesity rates were significantly lower in immigrant 
children (10% and 3.3%, respectively) compared to 
Greek children (25.8% and 12.7%, respectively), 
p=0.024 for both. No difference was found in the 
prevalence of obesity between children from urban 
and rural areas.

When associated factors were evaluated, we found 
that a) parental obesity was positively related to child-
hood obesity (p=0.001), b) obese children compared 
to their non-obese counterparts were receiving less 
pocket money (p=0.004) and c) a higher percentage 
of obese children reported that food preparation 

Table 1. Anthropometric characteristics according to ethnicity

 
TOTAL
(n=266)

ETHNICITY

Greeks
(n=236) 

Immigrants
(n=30)

Age (yrs) 9.98±0.95 9.92±0.92 10.40±1.07

Weight (Kg) 39.01±9.83 39.019.74 38.238.71

Height (cm) 1.42±0.08 1.410.08* 1.450.09

Body Mass Index 
(Kg/m2)

19.26±3.54 19.393.55* 17.972.38

Waist circumference 
(cm)

66.48±9.51 66.699.33 63.868.29

Hip circumference 
(cm)

80.04±8.85 80.128.74 78.758.09

Waist to Hip Ratio 0.83±0.52 0.830.05* 0.800.04

Body Fat (%) 21.88±8.46 22.338.57** 17.965.81

Overweight (%) 24.1 25.8* 10.0

Obese (%) 11.7 12.7* 3.3

* Significant difference between groups, p<0.05
** Significant difference between groups, p<0.001

Table 2. Prevalence of an obese parent, pocket money in euro/day and food preparer in the family, according to obesity status (in absolute 
numbers and percentages)

Students

Total P valueNon-obese Obese 

Obese parent

Yes 89 (80.2%) 22 (19.8%) 111 (100%)
0.001

No 151 (93.8%) 10 (6.2%) 161 (100%)

Total 240 (88.2%) 32 (11.8%) 272 (100)

Pocket money in euros/day

0 6 (60.0%) 4 (40.0%) 10 (100%) 

0.004
<1 65 (84.4%) 12 (15.6%) 77 (100%)

1-5 163 (91.6%) 15 (8.4%) 178 (100%)

>5 1 (50.0%) 1 (50.0%) 2 (100%)

Total 235 (88.0%) 32 (12.0%) 267 (100%)

Food preparer

Mother 229 (98.8%) 26 (10.2%) 255 (100%)

0.006
Grandmother 9 (60%) 6 (40%) 15 (100%)

Father 2 (100.0%) 0 (0%) 2 (100%)

Other 1 (100.0%) 0 (0.0%) 1 (100%)

Total 241 (88.3%) 32 (11.7%) 273 (100%)

was carried out by their grandmother compared with 
normal weight children (p=0.006) (Table 2). Table 
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the total energy expenditure was not measured, it 
can be seen via the results of the questionnaire that 
physical activity was higher among immigrants com-
pared to Greeks. The mean BMI value was lower 
in immigrant children. No difference between the 
two groups was found as far as television viewing is 
concerned (Table 4).

Discussion

According to the results of this study, a large pro-
portion of children living in Thessaloniki have a high 
prevalence of overweight (26.1% of boys and 22.4% of 
girls) and obesity (11.6% of boys and 10.9% of girls). In 
another study previously carried out in Thessaloniki 
in 6-10yr-old children, the prevalence of overweight 
and obesity was 25.3% and 5.6%, respectively,15 while 
a study in 11 - 14yr-old adolescents showed that 31% 
of boys and 21% of girls were overweight16.

From our study some interesting factors associ-
ated with obesity emerged. The majority (68.8%) of 
the obese children had an obese parent, while the 
respective percentage for non-obese children was 
37.1%, (p<0.05). Children that come from two obese 
parents have higher odds of becoming obese, lower 
when one parent is obese and minimal when no parent 
suffers from obesity.17 In the study by Unger et al.,18 
63% of obese children had obese mothers, 14% had 
obese fathers and half of the obese children had obese 
brothers and sisters. An obese parent bequeaths to 
the children the tendency towards obesity, particularly 
when the parent was already obese in childhood or 
adolescence.19 This tendency, however, is expressed 
in an environment that promotes its expression. 
Stunkard et al.20 showed that muscular mass and 
skeletal size are hereditary and, indeed, there was a 
high correlation of children’s BMI with that of their 
biological parents but obesity prevalence between the 
children and their biological or their adoptive parents 
did not differ significantly. In an earlier similar study 
in Thessaloniki, the fathers’ and mothers’ BMI was 
found to influence positively and independently the 
children’s BMI.21

In the present study, a fivefold percentage of obese 
children compared to non-obese stated that they were 
eating their grandmother’s cooking. Grandparents 
tend to overindulge their grandchildren, particularly 

2 also presents absolute and relative frequencies for 
better appreciation of the effect of each factor (row) 
on the result (column).

Total energy and carbohydrate daily intakes 
were significantly higher in immigrants compared 
to Greeks (1611599Kcal vs 1363471Kcal, p=0.036 
and 188.3170.63g vs 149.8756.41g, p=0.001, re-
spectively). Furthermore, consumption of bread and 
cereals was found significantly higher in immigrants 
compared to Greeks and this is in accordance with 
the higher carbohydrate intakes (Table 3). Although 

Table 3. Food group equivalents according to ethnicity

ETHNICITY

Greeks Immigrants

Milk Equivalents 2.341.01 2.511.10

Fruit Equivalents 2.212.20 2.352.32

Vegetable Equivalents 1.431.43 2.263.30

Bread & Cereal Equivalents 5.442.95* 7.383.90

Meat Equivalents 3.663.51 3.302.69

Fat Equivalents 11.606.23 8.993.75

* Significant difference between groups, p<0.05

Table 4. Energy, nutrient intake and physical activity, according 
to ethnicity

ETHNICITY

Greeks Immigrants

Energy Intake (Kcal) 1363471* 1611599

Carbohydrates (%) 43.8710.74* 46.538.75

Carbohydrates (g) 149.8756.41** 188.31±70.63

Carbohydrates (g/KgBW) 4.131.98* 5.122.15

Proteins (%) 18.185.68 16.973.67

Proteins (g) 62.41±28.68 69.94±30.65

Proteins (g/KgBW) 1.700.88 1.900.89

Fat (%) 37.988.67 36.477.91

Fat (g) 59.68±28.19 68.24±32.80

Fat (g/KgBW) 1.640.91 1.861.00

Exercise (h/w) 4.144.18* 6.387.22

TV, PC (h/d) 1.540.71 1.760.87

*Significant difference between groups, p<0.05
** Significant difference between groups, p<0.001
BW: body weight
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by preparing both delicious and fattening dishes. 
Young mothers in Greece usually complain that they 
cannot persuade their own mothers not to overfeed 
their children. It should be mentioned that it is still 
common—although this is slowly changing—that 
grandmothers take care of their grandchildren while 
their parents are working, resulting in grandmothers 
being responsible for preparing the family’s food. It 
should be highlighted that grandmothers in Greece 
still possess the so called “war syndrome”, in other 
words the notion that “food should be consumed in 
abundance whenever it is available”. Older age Greeks 
experienced extreme poverty and famine during the 
first half of the 20th century because of a long and 
distressful period of wars in Greece, while a significant 
percentage of them were also illiterate (21.5% and 
26.3% of men and women, respectively).22

Our obese children compared to their non-obese 
counterparts were receiving significantly less pocket 
money (p<0.05). The reason for this may be the fear 
of the parents of the obese children that the pocket 
money will be spent on unhealthy snacks in school 
and this will further contribute to obesity. Another 
possible explanation might be the relationship between 
low socioeconomic status and obesity. In addition, 
fast food is usually of low-cost, which makes it an 
appealing food option, especially for low socioecomic 
families.6

Αn interesting novel finding in the present study is 
the fact that the overweight and obesity rate was found 
to be three times higher in Greeks (25.8% and 12.7%) 
compared to immigrants (10% and 3.3%, respectively). 
Immigrant children probably follow a more proper 
nutrition and lifestyle behaviour that results in lower 
BMI and percentage of body fat values. This result is 
not in accordance with other developed countries.9,23 
In economically developed countries, children belong-
ing to specific racial or ethnic groups are at greater 
risk for overweight or obesity.24 The explanation for 
this is that immigration is a very new phenomenon 
in Greece and these immigrant children are often 
following a more traditional lifestyle and have not 
yet been affected by a westernized diet, compared to 
Greek children. Data from other countries showed 
that adolescent immigrants from Asia and Spain 
that were born in America had more than double 
the likelihood of being obese than first generation 

immigrants.25 Immigrant children from Turkey and 
former Yugoslavia had a higher possibility of being 
overweight than native Austrian children.23 Accord-
ing to a study by Roville-Sausse,9 Chinese children 
who lived in France had lower energy intake than 
French children.

In fact, Greek children are more obese than im-
migrant children despite a lower energy intake. A 
possible explanation for this can be that obese Greek 
children often underestimate food consumption. 
Dietary under-reporting in obese subjects has been 
shown by many studies.16,26-30

The significantly higher carbohydrate intake that 
was observed in immigrants can be attributed to the 
fact that immigrants consumed more bread and ce-
real products than Greeks. Furthermore, immigrants 
reported eating 4.61 servings of fruits and vegetables 
daily while Greeks only 3.64, the recommended 
amount being 5 servings per day.31 Similar results 
regarding inadequate consumption of fruits and 
vegetables have been reported by other investigators. 
According to a study by Janssen et al.,7 less than half 
of adolescents consumed fruits and vegetables more 
than once per day. It is worth noting that according 
to U.S. Senator Tom Harkin,32 only 2% of the food 
industry advertising is for fruits and vegetables, while 
the overwhelming majority is for “unhealthy” foods 
high in sugar, fat and salt content. Studies evaluating 
dietary habits in young Greeks16,33 and Spaniards29 
showed that consumption of carbohydrates and fib-
ers is relatively low, especially among overweight 
individuals.

Another explanation for a lower rate of obesity in 
the immigrant children could be the amount of exer-
cise. Thus, in the present study immigrants exercised 
significantly more than Greeks. This partly explains 
their lower BMI values. In other words, although 
immigrants had higher energy intake, they also had 
higher energy expenditure and the latter possibly 
leads to a leaner phenotype. This also indicates that 
they have not yet adopted a westernised sedentary 
lifestyle. In general, fewer adolescents and adults from 
southern European countries participate in some kind 
of physical activity with Greece being the country 
with the lowest number of participants (61%) after 
Portugal.34 It should be stressed that the number of 
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immigrant children that participated in the present 
study is relatively low, so that conclusions should be 
drawn with caution. This is, in fact, a limitation of 
the present study. Besides environmental factors, the 
genetic background of the various ethnic groups may 
also partially explain the differences in the rate of 
obesity between immigrants and native population.

The high rate of pediatric overweight and obesity, 
when combined with the aforementioned findings of 
improper nutrition and physical inactivity, points to 
the need for the design of improved health campaigns. 
More effective public heath interventions aiming at 
improving nutrition and decreasing sedentary activi-
ties while increasing physical activity participation 
are necessary for both prevention and treatment of 
childhood obesity.7 Health education in school should 
be accompanied by playground opportunities and 
healthier canteen food. This might include the use 
of school play areas after school hours as well as ac-
tive commuting to schools, like walking or bicycling 
to school.8,35

The main advantage of the present regional study 
lies in the fact that it investigated eating and physi-
cal activity behaviors both in Greek and immigrant 
children. Cultural differences seem important but 
are unfortunately frequently overlooked when people 
deal with obesity. A study by Christakis and Fowler36 
suggests that obesity may spread in social networks 
depending on the nature of social ties. According to 
this study,36 a person’s chances of becoming obese 
increased by 37% if one spouse became obese and 
by 57% if he or she had a friend who became obese 
in a given interval. Therefore, there is a need to ap-
proach obesity not only as a clinical problem but also 
as a public health problem.36 This approach is also 
highlighted by the findings of the present study.

In conclusion, before any intervention in childhood 
obesity is undertaken, specific sociodemographic fac-
tors in addition to food intake and physical activity 
need to be considered. Knowledge of the traditional 
food practices among the different immigrant com-
munities is a crucial health issue in order to take steps 
towards counseling immigrant families. Additionally, 
we could suggest that the lifestyle (dietary habits and 
physical activity) of immigrant children might provide 
a good model for healthy body weight in young Greeks. 

However, more studies on more representative samples 
are needed to clarify this important issue.
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