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Summary

Aim: Our aim was to evaluate nutritional habits, knowledge of nutritional attitudes, nutritional consumption, and body composition of medical
career college students.

Material and Method: The study included 172 female medical career college students. Anthropometric measurements, body composition,
knowledge of nutrition, nutritional habits, frequency of food consumption and daily food consumption were evaluated.

Results: According to body mass index (BMI) percentiles, 13.9% were overweight-obese; 20.7% had waist circumference above the 90t percentile;
13.9% had systolic blood pressure (BP) above the 95th percentile, 5.8% had diastolic BP above the 95th percentile and 19.8% had systolic or diastolic
BP above the 95th percentile. It was observed that 63.9% of the students had meals 3 times a day and 41.1% did not have breakfast at all. Energy
consumption was inadequate in 28.9% and excessive in 5.3%. Carbohydrate consumption was inadequate in 5.3% and excessive in 6.6%. Protein
consumption was inadequate in 35.5% and excessive in 18.4%. Approximately ¥3 of the students had improper attitudes about food consumption and
they were unaware of food ingredients.

Conclusions: Achievement of proper feeding behavior begins from childhood. Even though they were receiving education in a health-related field, they
possessed poor knowledge regarding eating habits and their attitude towards healthy diet was not promising. Therefore, regular educational programs

about nutrition should be provided in schools. (Turk Arch Ped 2012; 47: 179-186)
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Introduction

Adolescence is defined as the period between 10 and 19
years of age. This period is a special period during which growth
and development reach the highest speed and transformation
from childhood to adulthood occurs (1). While rapid growth and
development increase the need for energy and nutritional
elements, various problems may arise in meeting increased
needs (2,3). Some of these problems may be related to the
lifestyle of the adolescent and some may be related to wrong
habits adopted beacuse of unconsciousness. Currently,
unhealthy and unbalanced eating habits and related diseases
are in the first order among biological and psychosocial health
problems in adolescents (4).

Lifestyle behaviour including healthy eating habits are
usually adopted or restructured during adolescence. Generally,

many factors including family, peers and media affect these
habits (2,3). Irregular meals, snacking between meals, habit of
eating outside home and eating fast-food are typical features of
eating habits during adolescence (1).

Adolescents are in a search of an identity, try to be
independent and to be accepted and are much interested in their
physical appearance (2,3). Wrong diets used to lose weight
during this period cause inadequate and unbalanced nutrition.
Another wrong habit is skipping a meal. The most commonly
skipped meal is breakfast which is the most important meal.
Inadequate and unbalanced nutrition has been reported to
shorten the attention time of students, decrease perception, lead
to difficulty in learning and behavior defects and absency in
school and decrease in academic performance (3).

In Turkey, problems related to nutrition among shool-aged
children and adolescents include slimness, obesity and related
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problems, metabolic syndrome, avitaminoses, anemia, simple
goiter and dental caries (4). This study was planned to evaluate
eating habits, level of knowledge related to nutritional behavior,
food consumption and body composition of the mothers of the
future who receive more intensive education in medical career
colleges in terms of health compared to other high schools.

Material and Method

In this study, female students between the ages of 14 and
17 in Pursaklar and Gubuk Medical Career Colleges during the
period of 2009 were evaluated. Antropometric measurements
were performed and body composition was measured in these
students and a questionnaire related to level of knowledge of
nutrition, eating habits, food consumption frequencies and food
consumption status in one day was applied.

Body weight, waist and hip circumferrences were measured
antropometrically and body composition analysis device was
used for the other measurements.

Body mass index (BMI) percentiles were found using
reference BMI percentile values of the Turkish children aged 6-
18 years specific for age and gender prepared by Oztiirk et
al.(5). Children were evaluated to be obese when the body
mass index was higher than the 95th percentile, overweight
when the body mass index was between the 85th and 95th
percentile, normal when the body mass index was between the
5th and 85th percentile and underweight when the body mass
index was below the 5th percentile (6).

Waist circumference percentiles were determined using
waist circumference percentile curves of the Turkish children
between the ages of 7 and 17 specific for age and gender
prepared by Hatipoglu et al. (7). The ratio of waist circumference
to height was also calculated for each student (8).

Fat percentage percentiles of the students were determined
using the fat percentage percentiles specified for the healthy
Turkish children (9). According to fat percentage percentile
curves, a value below the 10th percentile was evaluated to be
low weight and a value of 30th percentile or above was
evaluated to be obese in girls (10,11).

Systolic and diastolic blood pressure was evaluated in three
different times. Blood pressure percentiles of the students were
determined using the percentile curves prepared by Park et
al.(12). Systolic and diastolic blood pressure above the 95th
percentile by age and gender is defined as hypertension.

Bioeletrical impedance analysis (BIA) of the students was
performed using Tanita TBF 300M. In bioimpedance analysis,
body analysis is performed by sending 50 kHz electrical flow to
the body via foot electrodes. Bioelectrical impedance analysis
was performed considering factors including fasting state in the
morning, not having mensturation, not having performed severe
physical activity in the last 24-48 hours, not having drunk
excessive water and not having drunk caffeinated beverages in
the last 24 hours. While performing bioelectrical impedance
analysis, no metal was allowed to be carried on by the patient.

Bioelectrical impedence analysis device makes measurements
according to variables including height, gender and age.
Measurements were done when the individual was quiet and
immobile. Thus, BMI, basal metabolism rate (BMR), fat tissue,
non-adipose tissue, body water and their impedances were
found (13).

To determine body image adolescent girls were asked
about how they felt themselves (lean, normal, obese) with the
help of a questionnaire. The responses were compared with
the actual states which were evaluated with percentile curves.
Daily food consumption was determined with daily recall-
questioning technique. The adolescents were asked to record
all food and beverages consumed the day before the
interview together with their amounts.

Nutrients and their amounts included in the food and
beverages consumed by the adolescents during one day
were calculated using standard recipes (14). The results
obtained were evaluated considering recommended daily
allowment by age and gender. In the evaluation,
recommended daily consumption levels [(%5=%67~%70)
1+%33] were calculated as cut-off points. The students who
took energy and nutritional elements at the recommended
level (67-133%) were considered as adequate consumers.
The students who took energy and nutritional elements below
the recommended level (<67%) were considered as
inadequate consumers. The students who took energy and
nutritional elements above the recommended level were
considered as excessive consumers (13).

In our country, four food groups are used in planning of
basic food which should be consumed daily considering food
production and nutritional status. These include milk group,
meat-egg-legume group, vegetable and fruit group and bread
and cereal group (2,3). Food consumption frequencies
stated by the adolescents in the questionnaire were
evaluated considering food groups. Different questions were
asked to students using Likert type scale to determine
awareness and attitude related to food consumption in
purchasing and preperation of foods. The answers were
coded as | agree and | don't agree. Approval was obtained
for the questionnaire and for briefing meetings from the
County National Education Directorate for the two schools
where the study was conducted.

The study was descriptive and the data obtained were
evaluated by computer using SPSS 15.0 (Inc.Chicago,IL). The
compatibility of the variables to the normal distribution was
examined by Kolmogorov-Smirnov test. The variables showing
normal distribution were expressed as mean and standard
deviation. The variables not showing normal distribution were
expressed as median and the minimum-maximum value. The
relations between the variables were evaluated with Pearson
correlation test when the variables showed normal distribution
and with Spearman correlation test when the variables did not
show normal distribution. A p value of <0.05 was considered to
be statistically significant.
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Results

The mean age of the girls aged 14-17 years (n=172) included
in the study was 15.7+0.9 years. Mean values of body weight,
height and BMI are shown in Table 1. When the adolescents were
evaluated in terms of body weight and height, it was found that the
students had normal values according to their ages except for 8
students, three students were below the 5th percentile and 5
students were above the 95th percentile. When the BMI values of
172 adolescent girls were evaluated, 5 students were found to be
obese and the others were found to be within nornal limits. 13.9%
of the students were found to be obese or overweight.

When waist circumference measurements were evaluated
(n=139), 29 students (20.9%) were found have a waist
circumference above the 90th percentile and all 24 students
who were overweight or obese had a waist circumference
above the 90th percentile.

When systolic and diastolic blood pressures (n=138) were
evaluated, the systolic blood pressure was found to be above
the 95t percentile in 19 students (13.9%) and the diastolic
blood pressure was found to be above the 95th percentile in 8

11 students (14.5%) were found to be obese (fat percentage
>30) and 2 students (2.6%) were found to be underweight (fat
percentsge<10). When body fat percentages were evaluated,
10 students (13.1%) were found to have a body fat percentage
below the 3rd percentile, three students (3,9%) were found to
have a body fat percentage above the 97th percentile and 10
students (13.1%) were found to have a body fat percentage
above the 85th percentile.

Body images, some eating habits and familial characteristics
of the adolescents are shown in Table 2.

Daily energy and food elements taken by the adolescents
(n=149) are shown in Table 3. When the sources of energy

Table 2. Distribution of body images, some eating habits
and familial characteristics in adolescents

Variables n %

Body image Lean 10 13.2
Normal 58 69.7
Overweight 13 171

students (5.8%). A total of 27 students (19.6%) had systolic and Presence of overweight Yes | 42 55.3
diastolic blood pressures above the 95th percentile. individuals in the family No 34 447
Bioimpedence analysis results of a part of the adolescents o p— . - =
(n=92) are shown in Table 1. According to body fat percentage, ally number of meals <3 - 65'8
Table 1. Antropometric measurements and bioimpedance >3 13 171
analysis measurement results of the adolescents Breakfast habit Yes 46 60.5
No 30 39.5
Measurements Mean+SD
Presence of high blood pressure in the family ~ Yes 50 65.8
Age (years) 15.9+1.1 No 26 34.0
Body weight (kg) 555481 Presence of diabetes mellitus Yes | 40 | 526
Height (cm) 160.815.7 (Type ) in the family No 36 47.4
Body mass index (kg/m?2) 215435 Presence of atherosclerotic Yes 29 38.2
Waist circumference (cm) 70.5£6.4 s o Al i 4 Gl
Hip circumference (cm) 94.0+6.4 Ailede sismanlik varhigi Yes 41 53.9
No 35 46.1
Waist/hip 0.740.1
Waist/height 04401 Table 3. Energy and nutritional elements taken by the
Systolic blood pressure (mm Hg) 102.6+135 adolescents daily and the mean and SD values of the
contribution of nutritional elements to the total ener
Diastolic blood pressure (mm Hg) 62.0£8.9 b
Basal metabolism rate (kcal) 1419.8+78.2 Nutritional elements (n=76) X+SD
Impedance (ohm) 563.4+63.7 Energy 1927.5£640.1
Body fat tissue (kg) 13.3£5.8 Carbohydrates (gr) 296.9+112.3
Body fat tissue (%) 23.146.9 Carbohydrates (%) 61.1194
Non-adipose body tissue (kg) 42335 Protein (gr) 50.9£21.1
Non-adipose body tissue (%) 771171 Protein (%) 10.5+2.9
Total body water (It) 31.0£25 Fat (gr) 60.4+24.2
Total body water (%) 56.5+50.9 Fat (%) 28.418.8
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taken with the daily diet of the adolescents included in the study
were examined, the ratio coming from carbohydrates was found
to be below %55 in 18.4% of the adolescents, 55-60% in 18.4%
and above 60% in 63.3%. The ratio coming from protein was
found to be 15-20% in 5.3%, below 15% in 93.4% and above
20% in 1.3%. The raito coming from fat was found to be 20-30%
in 55.3%, above 30% in 32.9% and below 20% in 11.8%.

Percentages of consumption of energy and nutritional
elements of the adolescents according to RDA values are
shown in Table 4. Daily consumption of four food groups
(n=169) of the adolescents is shown in Table 5 and daily
consumption of take-home foods is shown in Table 6.

The adolescents were found to consume averagely 6,9
glasses of water daily. The attitudes of the adolescents related
to food consumption are shown in Table 7.

Table 4. Intake of energy and nutritional elements
according to RDA values

Nutritional elements Consumption by RDA values (%)
X+SS

Energy 85+2,8

Carbohydrates 106116

Protein 93+4,2

RDA: recommended daily allowment

Table 5. Daily consumption of four food groups in the adolescents

Food groups Daily %
consumption

Meat group (meat. egg. legume) Yes 71
No 29

Milk group (milk. yogurt. cheese) Yes 29.3
No 70.7

Bread and cereal group (bread. rice. pasta) Yes 95
No 5

Fresh vegetables and fruit group Yes 38.8
No 61.2

Table 6. Daily consumption of take-home foods in adolescents

Take-home foods %

Processed meat products (sausage, salami, hot dog) 53

Cola, soft drink, canned fruit juice 39.2
Instant sauces including catchup, mayonnaise, cream 38.7
Chips, French fries 32.1
Chocolate, cake, biscuits 36.6
Hamburger, pizza 42

No relation was found between eating breakfast and BMI in
the adolescents (p=0.163). No significant relation was found
between eating breakfast and total energy taken with the diet
(p<0,05). The mean energy taken in the diet by the adolescents
who never ate breakfast was found to be significantly
decreased compared to the adolescents who always ate
breakfast (rho=0.22, p<0.05). A positive relation was found
between the number of meals taken and daily energy
consumed (rho=0.29, p<0.001). No relation was found between
daily energy taken and BMI, waist to height ratio, waist to hip
ratio and waist circumference (p=0.524, p=0.531, p=0.832,
p=0.765). A significant relation was found between daily total
energy taken and the amount of protein (g) (r=0.786, p<0.001),
energy taken from protein (r=0.787, p<0.001) and energy taken
from fat (r=0.737, p<0.001).

In our study, the rate of the adolescents who felt themselves
lean while they were actually obese was found to be 10.31%
and the rate of the adolescents who felt themselves normal
while they were actually obese was found to be 15.87%
(n=126).

Discussion

Currently, the importance of healthy nutrition increases as
the diseases related to nutrition increase. The frequency of
obestiy is gradually increasing in children and adolescents as
well as in adults. The rate of obesity during childhood
considerably affects the rate of obesity in adulthood. It is known
that 10% of school-aged children are overweight worldwide (2).
In many countries childhood obesity has increased dramatically
after 1990s and 1% of the children are added to the overweight
group annually in developed countries (15).

Being overweight and obese during childhood and
adolescence is related to early aging and physical diseases
during adulthood (16). In our study, the rate of adolescents who
were overweight and obese was found to be 13.9%. This rate
is considerably high considering the facts that the study was
conducted in a medical career college, only female students
were included in the study and female students are more
sensitive about body weight compared to male students.

In the study performed by Pileggi et al.(17) in 603 students
aged 6-18 years, it was found that 11.1% of the students were
obese which was similar to our study. Ogden et al. (18) found
that BMI was above the 95th percentile in 16% of the
adolescents and above the 85th percentile in 34%.

In our study, BMI value was found to be below the 5th
percentile in 1.7% of the adolescents, above the 95th percentile
in 2.9% and betwen the 85th and 95th percentiles in 11%. The
low rate of students with a BMI value below the 5t percentile
and above the 95t percentile was thought to arise from the low
number of the subjects.

In the study perfromed by Kurtoglu et al. (9), the body fat
percentage was found to be above the 85th percentile in 17.5%
of the girls between the ages of 6 and 18. In our study, the rate
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of adolescent girls with a body fat percentage above the 85th
percentile evaluated according to body fat percentage
percentiles was found to be lower (13.1%).

Waist/hip ratio and waist circumference measurements are
the most common antropometric measurements used to
determine body fat distribution and has been used as a
predictor of the risk of metabolic syndrome which has defined
the risk of chronic diseases in recent years (19). In addition, risk
factors accompanying metabolic syndrome have been found to
be related to a waist circumference above the 70th and 75t
percentile in publications (8,20). In our study, 20.9% of the
adolescents were found to have a waist circumference above
the 90th percentile. This suggests that an important proportion
of the adolescent girls included in our study are under risk in
terms of metabolic syndrome. Cicek et al. (21) found the waist
circumference (66.916.5cm) to be lower in 2737 female
students aged 14-17.9 years compared to our study.

One of the criteria of metabolic syndrome is increased
systolic and diastolic blood pressure (22,23). In our study,
systolic or diastolic blood pressure was found to be high in
19.6% of adolescent girls. Pileggi et al. (17) found high blood
pressure in 3.5% of the students.

Waist to height ratio is a valuable indicator like waist
circumference in the diagnosis of central obesity. This ratio
determines the metabolic and cardiovascular risk in obese
individuals independent of the age and gender (8,24,25). In our
study, waist to height ratio was found to be similar to the result
(0.44+0.04) obtained in the study performed in girls aged
14-17.9 years by Cicek et al. (21).

When personal characteristics of the adolescents were
evaluated, the rate of the ones who felt themselves lean
while they were actually obese was found to be 10.31% and
the rate of the ones who felt themselves normal while they
were actually obese was found to be 15.87%. This shows
that a part of the adolescents included in our study had
defective body image. Turk et al. (26) found that 33.1% of the
students found themselves overweight in the study they
performed in students of high school grade 1 aged 14-18
years. Considering the fact that only girls were included in
our study and it is known that female students are more
sensitive in terms of body weight compared to male students
the result we obtained was surprising.

The rate of dieting to lose weight (6%) in our study was
similar to the result (6.6%) obtained in the study performed by
Ozmen et al. (27) in 2146 students who had a mean age of
16.620.7 and half of whom were female students. However, it
was observed that BMI percentiles were between the 25-75th
percentiles (normal body weight) in most of the students who
dieted to lose weight in our study.

It can be said that breakfast which is the most important
meal of the day becomes an omitted meal as the age and
education level increase due to intensity experienced. However,
breakfast has been proved to have an effect on academic
success as well as on physical growth and development (28). It

was found that adolescents included in our study did not eat
breakfast. Studies have shown that absence of eating breakfast
regularly lead to retardation in cognitive function and especially
in the ability to recall (28). In our study, it was found that
approximately 2/5 of the adolescents did not eat breakfast daily
and this was similar to other studies performed (21). Studies
show that the high rate of habit of eating breakfast regularly in
the primary school period decreases gradually as one
progresses towards university period (29,30). Habit of eating
breakfast irregularly in adolescent girls may be a behavior
developed to provide weight control or may arise from the fact
that they spend more time to get prepared in the morning and
do not have the possibility to eat breakfast.

In our study, a significant relation was not found between
eating breakfast and BMI and between energy taken and BMI,
waist to height ratio, waist to hip ratio and waist circumference,
but this may be thought to arise from the low number of
subjects. Fenandez Moralez et al. (31) found an inverse relation
between BMI and energy uptake in breakfast in the study they
performed in 467 adolescents aged 15-17 years.

In our study, it was found that the families of half of the
adolescents had high blood pressure, diabetes mellitus (Type
1), obesity and coronary artery disease. This rate was found to
be slightly higher in our study compared to similar studies (25).

Water is very important in healthy, balanced and adequate
nutrition. 2 liters of water in daily food and beverages is an
adequate amount. However, 3 and even 10 liters may be
required depending on the work style and in warm weather
(82). In our study, adolescent girls were found to consume lower
amounts of water than recommended and this was thought to
arise from the fact that the study was conducted in the winter.
In studies performed, increased consumption of fluid has been
shown to lead to an increase in energy consumption at rest and
thus an increase in weight loss (33).

It is known that 55-60% of diet energy should come from
carbohydrates, 15-20% should come from protein and 25-30%
should come from fats for a healthy and balanced nutrition (2).
In our study, it was found that the rate of energy coming from
carbohydrates was high and the rate of energy coming from
protein was low. An intake of energy and nutritional elements
below the 67% of the recommended value in adolescents is
considered as inadequate intake, an intake between 67-133%
is considered as adequate intake and an intake above the
133% is considered as excessive intake (13). Accordingly,
approximately 1/3 of the adolescent girls were found to have
inadequate energy consumption. It was found that most
adolescent girls consumed an adequate amount of
carbohydrate, but more than half of the students were found to
take inadequate amount of protein. Yagmur (34) and Sanlier et
al. (35) found that university students consumed energy and
carbohydrates inadequately. Celik and Tokgdz (36) found that
girls took 58.7+21.9 g protein and 63.3+22.9 g fat in the study
they performed in students aged 18-20 years. In our study,
protein consumption was found to be lower and fat
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consumption was found to be similar. However, Hanning et al.
(37) showed that the rate of total energy coming from protein
(15%) and fat (31%) was higher and the rate coming from
carbohydrates (54%) was lower compared to our study in the
study they performed in 315 male adolescents and 346 female
adolescents. Dapi et al. (38) found that more than 50% of
adolescents aged 12-16 years consumed protein and 26%
consumed fats with a lower rate than recommended and 26%
consumed fats with a higher rate than recommended. In our
study, low protein consumption may be thought to arise from the
socioeconomic status of the students.

In the frame of healthy nutrition, meat, milk, cereal, fresh
vegetables and fruit groups each should be consumed daily
(13). This becomes more important in the adolescence period
during which growth and development achieves the highest
velocity (2). When daily consumption of the four food groups
was evaluated in our study, it was found that 83% did not
consume meat group, 70.7% did not consume milk group,
80,5% did not consume cereal group and 61.2% did not
consume fresh vegetables and fruit group daily.

In our study, more than half of the adolescent girls were
found to consume unhealthy foods including chocolate, cake,
biscuits and 1/3 were found to consume chips, french fries,
cola, soft drinks and canned fruit juices. This result is important
in terms of showing that the education the students receive has
no effect on a change in attitudes and behavior of the students.
However, the rate of students who consumed unhealthy foods
was much higher (98.8%) in the study performed by Demirezen
et al. (4). In the study performed by Tirk et al. (26) in
adolescents aged 14-18 years, the most common unhealthy
foods were found to be hotcake/biscuits, cathcup/mayonnaise,
fried food, salami, hotdog and chips similar to our study.

In our study, most adolescents (84.2%) thought that the
prize was important in purchasing nutrients. This was thought to
arise from the fact that the students included in our study lived
in a region with low socioeconomic status. Studies have shown
that the socioeconomic level increases the importance given to
the price of foods (39,40).

In our study, it was observed that approximately 1/3 of the
adolescents showed inadequate attitudes related to food content
consciousness and appropriate preperation of foods (Table 7).
Topuzoglu et al. (41) found similar results in their study. Chang et
al. (42) found that 17.1% of the students had defective eating
attitude and behavior and emphasized that these attitudes and
behavior endangered nutritionals status of adolescents.

This study is important as it demonstrates the deficiencies
in food consumption, eating habits and attitudes related to food
consumption. Therefore, it is important to adjust nutritional
education programs in schools regularly and continiuously.

Another result of our study was that the rates of obesity and
high blood pressure were determined in the adolescent female
student group. Although the number of subjects in our study
was inadequate to make a general evaluation, general eating
habits including not eating breakfast, skipping meals and

unbalanced intake of nutritonal elements were noted. It was
observed that approximately 1/3 of the adolescents showed
inappropriate attitudes and behavior related to food
consumption and were unconscious about food content. In
international studies performed in sporter adolescents,
inadequate knowledge about nutrition was noted and it was
emphasized that there was no relation between the level of
knowledge about nutrition and eating habits (43,44).

Especially medical career students should adopt
appropriate attitudes and behavior related to food consumption
and general eating habits including eating breakfast, not
skipping meals and balanced intake of food groups. It is
important that deficiencies and inappropriateness in knowledge
and habits of students who will give health care service and
participate in correction and/or protection of the public’s health
and will be a model in this area have been demonstrated. We
believe that this group should be handled primarily in terms of
public health.

Conflict of interest: None declared.
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