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ABSTRACT

Introduction: With adolescent health a priority on the WHO agenda, research into the diet, weight status and metabolic profile of
adolescents is indicated. The present study aimed to assess the diet and metabolic parameters of a rural sample of adolescents.
Methods: One hundred adolescents (17 years of age) were recruited from schools in Nea Madytos, Thessaloniki, Greece. Two
previous-day food recalls were collected for each participant, and weight, height, waist circumference, serum lipids and fasting
glucose levels were measured. The prevalence of underweight/overweight, central obesity, dyslipidemia and impaired fasting
glucose (IFG) were calculated.

Results: Overweight was present in half the boys (51.2%) and one-fifth of the girls (21.3%). In the total sample 7.1% were
underweight and another 7.1% were diagnosed with central obesity. Boys had an increased risk of abdominal obesity (OR:1.405,
CI:0.7-2.8), IFG (OR:1.200, CI:0.3-4.9) and elevated triglycerides (OR:1.514, CI:1.0-2.4) and serum cholesterol levels (OR:1.806,
CI:1.1-3.1). Central obesity increased the chances of IFG (OR:8.000, CI:1.6-39.1) and doubled the prevalence of dyslipidemia
(OR:2.190, CI:0.5-9.1). Under-reporting of energy was found among overweight participants and was further verified by an inverse
relationship between BMI and the ratio of energy intake to energy expenditure. Adolescents identified a dietary pattern high in fats

in lieu of protein.
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Conclusions: Irrespectively of their weight status, teenagers consume a high fat diet; therefore, dietary counseling, as a means of

preventive medicine, should be applied to all weight categories. In addition, the prevalence of obesity in a rural sample of

adolescents appears to be higher compared with the whole of Greece.

Key words: diet, Europe, impaired fasting glucose, nutrition, obesity, overweight, prediabetes, teenagers, underweight.

Introduction

Although adolescents comprise 20% of the world’s population’,
data on their dietary intake are limited, with the majority of
research focused on children. Adolescence is a critical time for
physical and social development and this accelerated growth
inevitably increases energy and micronutrient needs’.
Internationally, insufficient attention has been paid to improving
nutrition during and after puberty’, although it has been
acknowledged that nutrition and weight status during adolescence
affects adult health. Approximately half the overweight (OW)
adolescents and more than one-third of OW children remain
obese (OB) as adults®. In Northern Greece, 31% of the adolescent
boys and 21% of adolescent girls are OW/OB and this has been
attributed to incorrect nutrition and the adoption of a westernized
diet’. A recent nationwide study in Greece identified a lower
prevalence of OW/OB, classifying 29.4% of adolescent boys and
16.7% of adolescent girls as OW/OB, with abdominal obesity

persisting in girls rather than the boys®.

Throughout Europe, energy intake appears to increase during
adolescence in boys, but no further increases are apparent after
the age 11 years in girls’. In the only multi-centered European
coordinated research, the HELENA study an inverse relationship
between fat intake and BMI was demonstrated in both sexes®.
Five studies have assessed the diet quality and weight status of
adolescents in Greece, but with the exception of Kafatos et al’
they included wide age ranges and did not adjust the data
according to age. In addition, none of the studies included blood
metabolites as indicators of the sample’s metabolic profile and no

study has focused on a rural population.

Therefore, the need for a survey of the dietary intake of

Greek adolescents was apparent. The purpose of the present

cross-sectional study was twofold, to: (i) assess weight
status, obesity and metabolic indices; and (ii) to record
dietary intake in relation to weight status, in a rural sample

of 17 year-olds.

Methods

Study population

The study took place during 2005 in the medical center of Nea
Madytos, in the rural Thessaloniki prefecture, in Northern Greece.
The sample was selected from the Greek mainland (ie Nea
Madytos), because research has proved that in borderline areas
the diet of young people is not representative'’. In Greece, the
term ‘rural’ characterizes areas with less than 10 000 inhabitants.
The subjects, (n=100) were 17 year-old students, selected
randomly on one wave of recruitment from the local public
schools. The inclusion criteria were willingness to participate and
oral consent from a parent/guardian. Two subjects were omitted
from the results due to providing insufficient data. The final
sample consisted of 98 adolescents, 41 boys and 57 girls. The
study was approved by the local Education Authority, the
schools’ headmasters and the Alexander Technological
Educational Institute.

Anthropometric and biochemical indices

The body weight (BW), stature and waist circumference of
participants were measured by an experienced medical
doctor. Body mass index (BMI) was calculated and the
international cut-off points were used in order to define
underweight, normal BW or OW/OB, in accordance with
Coleet al'"'>. Abdominal obesity was defined as waist

circumference above the 90th percentile for age and sex'’.
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Fasting blood samples were obtained from all subjects for
the measurement of glucose and selected lipids levels
including total cholesterol (TC), high density lipoprotein
(HDL) and triglycerides (TG) concentrations. Impaired
fasting glucose (pre-diabetes) was determined as glucose
6.1-6.9 mmol/L. Dyslipidemia was defined as TG above the
95th percentile and low HDL was defined as that below the

<5th percentile for age and sex'*.

Dietary intake and energy-expenditure-related
lifestyle characteristics

Two previous-day recalls were attained from each participant
through personal interview with a dietician. Mean nutrient intake
of the recorded 2 days was analyzed with Food Processor 7.4
(ESHA; Portland, Oregon, USA), with the addition of Greek
recipes. According to the Institute of Medicine guidelines',
participants were divided into low, adequate or high consumers
for each macronutrient. For 17 year-old adolescents, the
suggested range for adequate intake of macronutrients in relation
to the energy consumption is 25-34.9% for fat, 45-64.9% for
carbohydrates and 10-29.9% for proteins. With respect to these
recommendations, intakes below these ranges were considered
inadequate (low) and intakes greater than the proposed range

indicated over-consumption (high).

Any usual involvement in sporting activities was recorded as total
exercising hours per week. In accordance with these results,
participants were classified as being involved in light, moderate or
vigorous physical activity. These data were processed using the
Institute of Medicine energy expenditure formulas for
adolescents", and the energy expenditure of each participant was
calculated. The ratio of energy intake to energy expenditure
(EL:EE) was calculated to define under-reporting in the energy

intake according to the Livingstone and Black criteria'®.
Statistical analysis

Normality of distribution was evaluated using the
Kolmogorov-Smirnov test. Analysis of variance was with
Bonferroni corrections, McNemar and Kruskal-Wallis tests

were used to assess differences between underweight,

normal BW and OW participants. The statistical software
SPSS 15.0 (SPSS Inc; Chicago, IL, USA) was used for the

analysis.

Results

The distribution of metabolic parameters in the study’s sample is
provided (Table 1). The prevalence of underweight in the total
sample was 7.1%; however OW was demonstrated in 31.6% of
the adolescents. Between the sexes, 4.9% of the boys and 8.8% of
the girls were classified as underweight. Being a girl increased the
odds for underweight (OR:1.250, CI:0.8-2.1). Approximately half
the boys (51.2%) and 21.3% of the girls were OW/OB.
Abdominal obesity was identified in 7.1% of the total sample
(9.8% of the boys and 5.3% of the girls). Adolescent boys had
increased odds for developing central obesity by 1.405 (CL:0.7-
2.8), impaired fasting glucose (IFG; OR:1.200, CI:0.3-4.9),
elevated ftriglycerides (OR:1.514, CL:1.0-24) and serum
cholesterol concentration (OR:1.806, CI:1.1-3.1). Abdominal
obesity increased the chances for IFG 8-fold (OR:8.000, CI:1.6-
39.1), as well as for high triglycerides (OR:2.190, CI:0.5-9.1) and
serum cholesterol levels (OR:2.167, OR:0.3-15.6).

Anthropometric and biochemical indices of the sample are
presented (Table 2). Higher waist circumference and BMI
were recorded in the OW participants of both sexes
compared with those who were not OW (p<0.001). No
differences were observed in the median recorded metabolic

analyses among the weight categories.

The nutrient intake of the sample is provided (Table 3).
Phenotypically healthy boys consumed significantly more
energy (KJ/kg of BW) and were better energy reporters, as
indicated by the higher ratio of EI:EE compared with those
who were OW (p <0.001). In terms of macronutrient intake,
boys of normal BW demonstrated higher protein and fat
intake expressed in g/kg of BW (p <0.01 and p <0.001,
respectively) and increased saturated fat intake (p <0.05)
than those who were OW. In comparison with the
underweight boys, those who were OW/OB consumed less
fat (p <0.05).
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In girls, the trends in nutrient intake were different. Underweight
and normal BW girls reported consuming more energy compared
with those who were OW/OB (p <0.05). Protein intake (g/kg of
BW) was more adequate in the underweight group compared
with the other weight categories (p <0.01 for both) and
carbohydrate intake (g/kg of BW) was higher than was recorded
by the OW/OB group (p<0.05). Phenotypically healthy girls
consumed more fat (g/lkg of BW) and protein (%EI) compared
with those who were OW/OB (p <0.01).

The adequacy of intake for each macronutrient is described
according to the weight status of participants (Table4).
Irrespectively of their weight status, the majority of adolescents
consumed a high fat and carbohydrate diet (65.3% and 93.9%,
respectively), whereas protein was consumed within the proposed

range by 78.6% of the participants.

Cross-correlates of BMI and waist circumference for the
total sample are presented (Table 5). The BMI and waist
perimeter were highly correlated (r = 0.768, p <0.001), and
they also demonstrated similar patterns of correlation to the
triglycerides concentration, and inverse relationships with

the ratio EI:EE and the reported macronutrient intake.
Discussion

The study showed a high prevalence of OW in 17 year-old
boys in the rural Thessaloniki area (51.2%) and a lower
prevalence in the girls (21.3%). Underweight was found in
7.1% of the total sample; 7.1% of the participants, the
majority boys, were diagnosed with central obesity. Boys
had a greater chance of having abdominal obesity, IFG,
dyslipidemia and elevated serum cholesterol levels. Central
obesity increased the chances of IFG (eight-fold) and
doubled the prevalence of dyslipidemia and elevated serum
cholesterol. Under-reporting of energy was recorded in both
sexes among the OW participants and was further verified by
an inverse relationship between BMI and the ratio EI:EE.
Overall, the sample demonstrated a dietary pattern that was

high in fats in lieu of protein.

Prevalence of overweight/underweight and
central obesity

A decade ago, the prevalence of OW/OB of Northern
European adolescents was reported as between 15% and
25%'". Studies in Canada and the USA demonstrated a
higher prevalence of obesity among adolescents living in
rural settings'®'®, but research in Poland and New Zealand

provided contradictory results**!

. It is as yet unclear
whether rural-urban differences exist in adolescent obesity,
mainly due to differences in the physical and social
environment of each study’s location®!, as well differing
definitions of urban/rural in each country. The present study
classified 21.3% of the girls as OW/OB, a finding in
accordance to previous research on the prefecture of
Thessaloniki’, but relatively high, compared with the whole
of Greece (16.7%)°. Among the participating boys,
approximately half were OW/OB (51.2%), a proportion
exceeding the prevalence suggested by previous research in
the country’®. Similar findings have been made in South
Carolina, where almost 50% of the rural sample was
classified as obese, more than double the national average™.
Although Tzotzas et al included rural residents in their study,
as in the present research they failed to demonstrate
differences in the prevalence of adolescent OW among urban,
rural and semirural areas of Greece®. Similar research in the
Spanish county of Aragén also failed to demonstrate rural-urban
differences in overweightZS. However, both studies included
samples spanning in a wide age range; whereas, in the present
study, only 17 year-olds were recruited. Thus, the attenuated
prevalence of OW in the boys in the Tzotzas et al study may be
the result of a birth-cohort effect®. According to Olsen, the trends
in prevalence of obesity must be expressed by year of birth, rather
than as a wide-ranging age population”’. In this way certain
environmental factors to which the cohorts were exposed that
may have altered their weight status (advertising, economic crisis,
trends in body image, epidemic etc) are accounted for. Thus,
although the prevalence of OW in the present study’s boys is
higher than in previous research, it may actually imply a birth
cohort effect of an ‘obesogenic’ nature, to which the adolescents

of Nea Madytos were exposed.
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Table 1: Frequencies of metabolic parameters between sexes

Parameter Boys Girls Significance
(n=41) (n=57)
Underweight/ normal BW/ Overweight 2/18/21 5/42/10 0.001"
Obesity 2 0 0.001"
Abdominal obesity 4 3 0.001T
IFG 1 1 0.001"
Increased triglycerides level 14 11 0.0147
Increased serum cholesterol 5 2 0.0017

BW, Body weight; IFG, impaired fasting glucose.

Kruskal-Wallis test; {McNemar test.

Table 2: Anthropometric and biochemical indices of participants (n = 41)

Indices® Boys Girls
(n=41) (n=57)
Underweight Normal BW Overweight Underweight Normal BW Overweight
(n=2) (n=18) (n=21) (n=5) (n=42) (n=10)
Waist circumference (cm) 66.5+2.1%%% 77.947.6%* 93.0+10.3 66.6+6.8%#* T4.445. 7%k 90.7+13.5
BMI (Kg/m®) 17.2+0.8*#%% 21.7+1.6%%* 26.6+1.9 17.620.3%#%¢ 21.24].7H%% 26.1£0.8%**
Glucose (mg/dL) 89 (82-95) 87 (68-100) 90 (70-107) 85 (78-100) 83 (60-103) 83 (68-95)
Total Cholesterol (mg/dL) 158 (150-166) 161 (113-219) 167 (106-270) 175 (133-195) | 163 (120-237) | 176 (140-257)
Triglycerides" (mg/dL) 95 O 69 (46-138) 98 (50-270) 85 (55-127) 83 (48-193) 104 (60-224)
HDL-C (mg/dL) 57 (50-64) 50 (37-72) 49 (36-107) 66 (53-68) 57 (36-70) 55 (39-70)

BW, Body weight; HDL, high density lipoprotein.

*##% Statistically different from overweight participants (Bonferroni) (p<0.001); i Statistically different from participants of normal body weight
(Bonferroni) (p<0.01); § Statistically different from participants of normal body weight (Bonferroni) (p<0.001); §Blood parameters were tested with the
Kruskal-Wallis test and data and data presented as mean+SD or median and range; no range because both participants demonstrated the same triglyceride

level.

Overall, 4.9% of the boys and none of the girls were
classified as OB. A recent study examining the prevalence of
obesity in children aged 4-11 years, all inhabitants of Nea
Madytos™, demonstrated an increasing tendency for obesity
that peaks at the age of 9 years and declines afterwards. At
the age of 11 years (the oldest age group examined), 12.1%
of the boys and 13.6% of the girls were classified as OB
according to the International Obesity Task Force criteria.
Therefore, it is logical to expect even lower rates of obesity
in 17 year-old adolescents from Nea Madytos, which in
conjunction with the high OW rate indicates that the small
proportion of obesity is actually the result of accelerated

growth and not a better quality diet.

The present study was the first to examine the prevalence of
thinness in Greek adolescents. Even internationally, research
using international cut offs for underweight is scarce.
Among the few studies retrieved, a recent survey based in
Tuscany demonstrated a similar prevalence of thinness
among 15 year-old Italians (8.7%)*. In Germany, 12.6% of
teenage boys and 19.1% of teenage girls were underweight’;
however, because a wide age range was included in the
sample (11-17 years) it is possible that the high prevalence
of underweight may have resulted from the accelerated
growth that takes place during the first stages of puberty. In
Portugal, underweight was found to increase with age
throughout adolescence; among 18 year-olds 7.6% of girls

and 7.3% of boys were reported to be underweight™.
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Table 3: Reported energy and selected macronutrient intake of the sample (z = 93)

Intake Boys (n=41) Girls (n=57)
Mean+SD Mean+SD
Underweight Normal BW Overweight Underweight Normal BW Overweight
(n=2) (n=18) (n=21) (n=5) (n=42) (n=10)

MJ/day 8.8+1.7 9.9+3.1 7.7£2.6 7.8+¢1.9 7.4+2.6 5.9+1.9
KJ/Kg 134.6+46.5 143.74£52.5%** 92.3+30.0 147.0+47.8* 125.6+41.9% 88.2+25.3
EL.LEE 0.71+0.13 0.80+0.25%** 0.54+0.18 0.99+0.25 0.92+0.31 0.69+0.19
Proteins (g/Kg) 1.1+0.2 1.3+0.7%* 0.8+0.3 1.5+0.3%*% 1.0+04 0.9+0.2
Carbohydrates (g/Kg) 4.4+0.5 4.0£1.6* 2.6+1.4 4.9+2.6* 3.7+1.4 2.6+1.4
Total fat (g/Kg) 1.9+0.3* 1.520.7#%* 0.9+0.4 1.3+0.3 1.3+0.6%* 0.6+0.3
Proteins %EI- 11.4+1.5 15.0+3.8 16.5+10.1 17.3+7.6 13.5+3.6%* 19.3+6.2
Carbohydrates %EI 45.1+6.3 47.6+13.0 46.6£16.1 49.3£21.5 49.9£10.1 52.4+15.7
Fats %EI 43.5+4.8 37.5£11.5 36.9+11.3 33.4£14.0 36.6£10.3 28.3+11.7
Fiber (g) 14.0+4.2 16.8+8.4 15.9+10.5 12.4+4.2 13.5+7.0 12.1+9.3
Cholesterol (mg) 153.5+118.1 234.5£163.2 175.5+128.2 219.4+1604 156.1+114.9 138.0£75.5
SFA (g) 34.5+16.3 32.8+16.7* 21.7+10.8 17.8+3.9 28.9+49.3 13.5+6.5

BW, Body weight; EI, energy intake; EIL, energy intake variables logarithmically transformed; EL:EE, ratio of energy intake to energy expenditure; KJ,
kilojoules; MJ, megajoules; SFA, saturated fatty acids.
*#% Statistically different from overweight participants (Bonferroni) (p<0.001); ** Statistically different from overweight participants (Bonferroni)
(p<0.01); * Statistically different from overweight participants (Bonferroni) (p<0.05); & Statistically different from participants of normal body weight

(Bonferroni) (p<0.01).

Table 4: Adequacy in the consumption of macronutrients per weight category in the total sample

Macronutrient Consumer type Weight category’
n (%)
Underweight Normal BW Overweight Total
(n=7) (n=60) (n=31) (n=98)
Total fat Low fat 0 0 0
Adequate fat 3(42.9) 19 (31.7) 12 (38.7) 34 (34.7)
High fat 4(57.1) 41 (68.3) 19 (61.3) 64 (65.3)
Carbohydrate Low carbohydrate 0 0 1(3.2) 1(1.0)
Adequate carbohydrate 1(14.3) 1(1.7) 3(09.7) 5(5.1)
High carbohydrate 6 (85.7) 59 (98.3) 27 (87.1) 92 (93.9)
Protein Low protein 0 11 (18.3) 6(19.3) 17 (17.3)
Adequate protein 6 (85.7) 49 (81.7) 22 (70.9) 77 (78.6)
High protein 1(14.3) 0 3(9.8) 4 4.1

BW, Body weight.

FNo differences were found between weight categories, according to the Kruskal-Wallis test .
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Table 5: Cross-correlates of BMI and waist circumference (p <0.001)

Variable BMI wC
(kg/m’) (cm)
BMI (kg/m°) - r=0.768
TG (mg/dl) r=0.303 r=0.364
ELLEE r=-0.468 r=-0.378
Fat intake (g/kg BW) r=-0.398 r=-0.302
Protein Intake (g/kg BW) r=-0.366 r=-0.444
Carbohydrates Intake (g/lkg BW) r=-0.466 r=-0.315

BW, Body weight; EL.EE, ratio of energy intake to energy expenditure;
TG, triglycerides; WC, waist circumference.
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Abdominal obesity was diagnosed in 7.1% of the sample,
and coincided either with OW or obesity. In the 17-19 years
group of the Greek nationwide study the prevalence of
central obesity was 9.9% for boys and 15.6% for girls®. The
present study demonstrated a similar trend in boys, but
among girls only 5.3% were diagnosed with abdominal
obesity. The lower proportion of abdominal obesity in the
present study’s girls and the greater proportion of OW/OB
compared with the nationwide study implies that in
adolescent girls of Nea Madytos, excess in body weight is
not necessarily accumulated on the waist area, but possibly
on the hips as well, as is often seen in Mediterranean
countries”. According to the present data, an accumulation
of visceral fat increases the chances for IFG (eight-fold) and
doubles the prevalence of dyslipidemia. The International
Diabetes Foundation postulates abdominal obesity as the
sine qua non of the metabolic syndrome®, a clustering of
obesity, diabetes, hypertension, dyslipidemia and low-HDL,
which attenuates the risk for developing cardiovascular
disease. The good correlation between the triglycerides level
and both BMI and waist circumference demonstrated in the
present study verifies the relationship between dyslipidemia

and obesity.
Dietary intake

The majority of participants under-reported energy intake.
Under-reporting energy has also been demonstrated in
adolescents of normal body weight’'. Livingstone and Black
reviewed a series of studies based on adolescents and
concluded that reporting of energy intake is generally poor
among teenagers, with the ratio EI:EE being 0.81 +0.14, a
number akin to that proposed by the present findings
0.79 = 0.30)16. The low ratio of EI:EE during adolescence
has been attributed to increased energy requirements, a
pattern of unstructured eating, concerns with self-image and
rebellion against authority'®. Participants with normal BW
exhibited a mean fat intake (expressed as a percentage of the
energy intake) beyond the recommended 35% for
adolescents'. This dietary pattern that is characterized by

large amounts of total fat and saturated fatty acids has been

reported to prevail in Spanish and Greek adolescents™'’.
Lambert et al suggested the existence of a homogenous trend
in cholesterol consumption among adolescents in Europe’.
However, the fiber intake of the sample was inadequate
because it failed to exceed the proposed adequate intake of
38 g for boys and 26 g for girls". Overall, the present sample
demonstrated a dietary pattern high in fats and low in
protein, a finding in accordance to previous research in
Thessaloniki’. This pattern is indicative of the abandonment
of the traditional diet in favor of one more westernized and
has been demonstrated among the Greek young people
throughout the country™'®*?. It is, however, alarming that
this obesogenic dietary pattern was not only demonstrated by
the OW participants, but persisted in the total sample.
Research in Cyprus failed to show major differences
between the diets of urban and rural young people; however,
the latter tended to consume more traditional foods and were
less likely to eat ‘fast foods’™. This was further verified by
Lachat et al, who demonstrated that during adolescence,
living in an urban area is correlated with more frequent
eating outside the home®*. Research on a rural-urban Greek
sample showed that OW adolescents received significantly
more pocket money”’, and that the amount of pocket money
was correlated to the consumption of energy, dietary fat,
saturated fat, and sugars. According to these studies, it is
highly possible that the adoption of a low quality diet among
the present sample is the result of eating outside the home
and spending pocket money on unhealthy foods, factors not

included in the study design.
Serum lipids and impaired fasting glucose

The serum cholesterol levels of adolescents in Northern
Europe have increased in the last decades'’. Literature has
shown a relatively weak relationship between dietary intake
and blood analysis’ and in the present study no correlation
was established between the reported intake of cholesterol
and the serum cholesterol concentration. The present
teenagers demonstrated similar serum cholesterol levels with
OB adolescents of Northern Greece®®. In parallel,

dyslipidemia was diagnosed in 25.5% of the sample, and
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abdominal obesity doubled the odds for co-morbid

dyslipidemia.

An IFG was identified in 2.0% of the sample, a finding
similar to the results of the Third National Health and
Nutrition Examination Survey (NHANES III)*. According
to the present data, adolescents with central obesity have
attenuated odds (eight-fold) for developing IFG. A recent
study on a sample of Greek young people with ‘diabesity’
(ie obesity and type 2 diabetes/pre-diabetes) suggested that
‘diabese’ children and adolescents have a four-fold greater
chance of developing metabolic syndrome®®. The study also
linked the syndrome to inflammatory markers, representing
evidence of early adverse effects on the cardiovascular
system of the adolescents. As IFG detected in the present
study is a strong risk factor for diabetes mellitus and
metabolic syndrome, detection of IFG must be pursued by
any clinical approach directed at preventing diabetes mellitus

and cardiovascular disease.
Limitations

The present study, however, is not without caveats. The
sample, although homogenous, was relatively too small to
draw general conclusions. In parallel, the lack of a control
group from the metropolitan area of Thessaloniki limited the
strength of the results. However, arterial blood pressure, if
measured, would have provided the data needed to assess the
prevalence of metabolic syndrome. Future research with a
longitudinal design is needed in order to identify whether the
unhealthy dietary patterns observed in adolescents are
simply evidence of adolescent risk-taking behavior or a
continuation of unhealthy eating that started during
childhood, as has been exhibited in a great majority of

3103839 However, the limited

studies of Greek children
existing literature increases the need for research into
adolescent diet. Very few studies assessing diet during
adolescence have included blood analysis in their
methodology’, which is an advantage of the present study.
The fact that the sample consisted of a small cohort is

another advantage, because the majority of dietary surveys

on adolescents lack consistency of age or age cut-off points

among participants surveyed’.

Conclusions

With adolescent health one of the priorities of the WHO
agenda, these results indicate the need for educating
adolescents on health issues. Proper nutrition is basic to
disease prevention. Because adolescent health spans a
continuum from childhood to adult health, nutrition during
adolescence should be a research priority for preventive
medicine. The majority of teenagers engage in risk-taking
and unhealthy behaviors; however, research has shown that
education in an adolescent-friendly form may motivate the

teenagers and ameliorate their unhealthy eating practices®’.

The present study is the first to examine weight status and
diet in a rural sample of Greek adolescents. The findings
demonstrated a high prevalence of OW among 17 year-old
boys of rural residence. Among boys the prevalence of
OW/OB was approximately double that of the national
average, indicating that preventing adolescent OW should be
a priority for rural policy. As far as obesity is concerned, the
present data, in conjunction with recent data on children of
Nea Madytos, demonstrate that the low proportion of obesity
in 17 year-old adolescents of rural residence is more likely to
be the result of accelerated growth and not a healthy diet.
Underweight was demonstrated in 7.1% of the sample.
Central obesity was more frequent in boys compared with
girls and increased the odds for demonstrating IFG and
dyslipidemia. Fewer participating girls were diagnosed with
central obesity compared with the nationwide study,
indicating that weight deposition does not occur in the
abdominal area, as has been observed in other studies on
Mediterranean women. Overall, a more energy- and nutrient-
dense diet was observed in the participants who were
underweight and of normal body weight, compared with
those who were OW. Data on dietary intake showed that
irrespectively of their weight status, adolescents consume a

diet high in fats in lieu of protein. Thus, dietary counseling,
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as a means of preventive medicine, should be available for

all adolescents, irrespectively of their weight status.
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