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Obijective: to evaluate the nutritional behavior of medical students regarding junk
food intake in relation with the metabolic syndrome (MS). Material and Method:
235 medical students completed a food frequency questionnaire; MS risk factors
were recorded. Junk food was grouped in 5 categories, according to the predominant
nutrient in its composition. Statistical data were processed by SPSS program.
Results: 97% of subjects did not fully comply with the WHO recommendations of
healthy nutrition. No statistically significant correlations were found between the
nutritional intake of nutrients or junk food categories and waist circumference or
HDLc, except the glycemic index in women (r=-0.230, p=0.003). A correlation
between the intakes of different categories of junk food was found. Conclusions:
Most subjects consume in excess nutrients considered risk factors and very few have
an optimum intake of nutritional protection factors against MS. The “western diet”
pattern prevalent in this population is an argument for educational interventions.
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Introduction

Previous studies have shown that
physicians who adjust their nutritional habits
according to healthy nutrition

recommendations will be its most active
promoters, both for general population, but
mainly for persons at risk [1,2]. Necessity of
intervention for promoting a healthy nutrition
in Romania is very high, taking into account

the increased prevalence of some risk factors,
components of the metabolic syndrome (MS),
namely obesity (19.1%), hypertension (49.1%)
and hypercholesterolemia (47.1%), as well as
a very high mortality by cardiovascular
diseases (54% of the total deceases) [3]. To
our best knowledge, no national studies
concerning junk food intake were made
previously in Romania.
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Objective: To evaluate the nutritional
behavior of a group of medical students,
focusing on junk food intake in relation with
the constitutional parameters associated with
the diagnosis of MS.

Material ad Method

The first stage of this study was developed
during 2010-2011, on a conjunctural sample
of 235 students of the Faculty of Medicine in
Bucharest. The exclusion criteria were
represented by the prior diagnosis of diabetes
mellitus, hypertension or dyslipidemia before
the inclusion in the study.

All subjects have signed an informed
consent form concerning their participation in
the study. The study was approved by the
Bioethics Committee of the National Institute
of Infectious Diseases “Prof Dr Matei Bals”.

Data concerning constitutional
parameters, nutritional habits and physical
activity were simultaneously collected.

The following were analyzed: frequency
of subjects with constitutional parameters
situated at risk values, the nutritional
contribution of main nutrient groups,
frequency and intake score for certain food
considered to be junk food and the association
of intake scores of junk food with two
constitutional parameters of the metabolic
syndrome: waist circumference (WC) and the
high density lipoprotein cholesterol (HDLc)
level. We selected these parameters since they
were the most frequent abnormal parameters
in our study group.

Evaluation of constitutional parameters

Among constitutional parameters the
following were registred: systolic (SBP) and
diastolic (DBP) blood pressure, weight,
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height, WC. Blood samples were collected for
biochemical determinations, namely glycemia,
HDLc and triglycerides (TG). Blood pressure
was measured three times, final data
representing the average of the 3
determinations.  Anthropometric  measure-
ments and biochemical measurements were
performed in the National Institute of
Infectious Diseases “Prof Dr Matei Bals”,
according to standardized methods. Risk
thresholds were defined according to the
criteria  of the International Diabetes
Federation for the metabolic syndrome
diagnosis [4] Results concerning constitutional
parameters prevalence were described in a
previous article [5].

Assessment of nutritional contribution

of main nutrient groups

Among the retrospective methods to
evaluate the diet at the individual level [6-8],
respectively the 24 hours dietary recall, the
frequency of food intake and the diet history,
we have selected a food frequency
questionnaire validated at international level
as the screening method of fat/sugar/fruit and
vegetables intake, namely the “Block”
Fat/Sugar/Fruit/Vegetable ~ Screener.  This
questionnaire correlates well with the average
intake during the last year, estimated by the
three 4-days diet records. [6]. The “Block”
Fat/Sugar/Fruit/Vegetable ~ Screener  was
translated into Romanian. Translation was
verified as retroversion by an independent
translator. Before filling in, subjects received
guidelines concerning the modality to
appreciate the size of portions. The
questionnaire was self-administrated on-line,
and its registration was made only after filling
in all blanks. The processing of answers was
automatically = made, based on the
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NutritionQuest methodology. This provides an
estimation of the intake of saturated fats, trans
fats, added sugar (intake expressed in grams)
and of the intake of fruit and vegetables,
expressed in number of portions. The total
contribution of calories, proteins, total fats,
carbohydrates and fibers (expressed in grams)
is estimated by the same methodology.

The nutritional contribution for the above
mentioned nutrients was analyzed from the
quantitative point of view as well as frequency
of subjects which exceed the values of intake
threshold for different nutrient groups.
Choosing the threshold values was made
according to the WHO recommendations [9].
Thresholds  provided in  the WHO
recommendations and used in the study are the
following: saturated fats below 7% of the total
caloric contribution, trans fats below 1% of
the total caloric contribution, added sugar
below 10% of the total caloric contribution, at
least 5 portions of fruit and vegetables daily
and alimentary fibers between 20-35g/day.
According to these thresholds, the subjects
were divided into 2 subgroups: those who
comply with actual recommendations and
those who have an unhealthy diet.

Estimation of intake frequency for

foods considered as junk food

In order to analyze the frequency and
intake score of junk food, questions
concerning food with a high content of
saturated fats, trans fats, sugar and salt and a
relatively low content of healthy nutrients
were selected [10]. Based on this definition,
we have grouped junk food into 5 categories,
according to the predominant nutrient in its
composition (Table 1).

Regarding junk food intake, the following
parameters were calculated:
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— Intake frequency: low intake frequency
(subjects who consume junk food more
rarely than once a week) and high intake
frequency subjects who consume junk
food more frequent than 5 times a week)
were calculated.

— Intake frequency for each category of junk
food: for each category, the low intake
frequency was calculated as subjects who
consume each of the selected junk food
item in the category less than once a week
as compared to the total number of
subjects.

— Intake score: was calculated for each junk
food group by multiplying the intake
frequency to the consumed quantity.

— The global index of junk food contribution
was obtained by summing up scores
corresponding to the 5 food groups.

Table 1. Junk Food Groups.

No. Group Food included
1. Sweetened | — soda with sugar (tea and
drinks lemonades)
—  sweet alcoholic drinks
— soft drinks
2. Sweets —  biscuits, muffins, bread
sticks, donuts
— ice-cream
—  cookies, cakes, chocolate,
chocolate sweets or candies
—  other sweets
3. Fast-food — meat, sausages , cold meats,
hot dog, Vienna sausages,
— hamburger, cheeseburger,
rolls, fried chicken
(including schnitzel)
—  pizza, French fries
—  pies (including pastry)
4, Salted —  chips, popcorn, salted
snacks biscuits/pretzels
5. Alimentary | — butter, margarine
fats — fats added when cooking

Statistical Analysis

All quantitative variables were tested for
normality (the Kolmogorov Smirnov test).
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Indicators of central tendency and dispersion
were calculated for all variables (average,

differences according to gender, WC or HDLc
was made using the Student-t test or non-

median, SD). For those variables that parametric tests (Mann Whitney U Test), as
preserved their abnormal distribution, medians  appropriate and p<0.05 was considered
were calculated after logarithming. The statistically significant.
analysis of the statistic significance of
Table 2. Nutrient contents of the diet in men.
Men
Mean 95% CI for mean Median SD Min Max
Parameter
lower upper
bound bound
Saturated fat*(g) 24.27 21.53 27.01 21.68 1148 |5 57
Trans fat*(g) 6.4 5.41 7.4 5.83 4158 |1 23
Sugar*(g) 112.2 98.8 125.58 | 113.89 56.16 | 27 254
Free sugar (g) 78.46 65.4 91.51 66.37 5477 |5 235
Fruits (cup equivalents) 1.44 1.17 1.7 1 1.131 5
Veggies(cup equivalents) 1.33 1.12 1.54 1.24 0.876 4
Fruits and  veggies (cup
equivalents) 2.77 2.35 3.19 2.43 1.762 |0 8
Glycemic load (@) 1125 101.54 | 123.35 | 110.67 4573 | 34 254
Glycemic index* (%) 53.24 52.32 54.16 53.423 3.87 | 44 65
kcalories* 1828 1653.3 | 2002.2 | 1749.7 7317 | 621 | 3938
Proteins*(g) 72.82 64.67 80.97 67.35 3418 | 22 181
Total fat*(g) 71.07 63.5 78.63 66.01 3171 |21 168
Carbohydrates* (g) 223.2 202.05 | 24432 | 2143 88.64 | 68 472
Fibers (g) 11.28 10.16 12.4 10.87 4701 |4 24

*Significant differences between genders (t-student Test or Mann Whitney U Test as appropriate)
ClI = confidence interval; SD = standard deviation; Min= minimum value; Max = maximal value

The Spearman correlation was used for
the analysis of associations between the WC
and HDLc value with the scores obtained for
the main food groups.

The definition criteria of the metabolic
syndrome being different for men as compared
to women, the correlation analysis between
constitutional parameters and diet was
differentially made, according to sex; global
results were presented when this piece of
information was considered relevant.
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For the statistical data processing, the
program of statistic analysis SPSS version 17
was used.

Results

A total of 165 women and 70 men were
enrolled in the study. The feminine
preponderance  reflects the  population
structure of medical students. Age varied
between 19-35 years, with an average of 21.82
years (standard deviation = 2.32, variation
coefficient 10.6%). The prevalence of MS in
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this population was of 1.28%; from the 5
criteria of MS, the WC and HDLc were most
frequently abnormal (WC was over the
threshold values in 49.4% of subjects and
HDLc in 13.2%). Detailed results concerning
the structure of the study group according to
age, gender and the prevalence of metabolic
syndrome and of its different components
were described in detail in another article [5].

We underline that the results presented in this
article refer to the analysis of the diet behavior
at the initial moment, when subjects were
enrolled in the study.

Nutritional analysis
of main nutrient groups

The nutrient content of the medical
students’ diet are shown in Table 2 and Table 3.

Table 3. Nutrient contents of the diet in women.

Women
Mean 95% CI for mean | Median | SD Min Max
Parameter
lower upper
bound | bound
Saturated fat* (g) 18.89 17.43 20.35 16.7 9.519 3 50
Trans fat*(g) 5.42 4.74 6.11 4.27 4.437 0 23
Sugar*(g) 93.55 84.69 | 102.4 77.98 57.61 15 362
Free sugar(g) 66.21 56.84 73.59 49.56 54.48 355
Fruits(cup equivalents) 1.36 1.21 1.51 1 0.972 0 4
Veggies(cup equivalents) 1.35 1.2 1.5 1.09 0.969 0 5
Fruits and  veggies  (cup
equivalents) 2.71 2.46 2.96 2.48 1.649 0 9
Glycemic load (g) 92.94 86.24 99.65 82.85 43.61 19 243
Glycemic index™* (%) 53.08 52.32 |53.84 53.14 4,943 37 66
kcalories* 1442 1345 1540.2 | 1336.9 636.4 284 3504
Proteins*(g) 54.82 50.93 |58.71 50.23 25.3 11 158
Total fat*(g) 55.77 51.62 | 59.93 49.27 27.03 9 149
Carbohydrates*(g) 186 172.8 | 199.15 | 162.71 85.74 42 459
Fibers(g) 10.42 9.64 11.2 9.21 5.057 1 34
*Significant differences between genders (t-student Test or Mann Whitney U Test as appropriate)
ClI = confidence interval; SD = standard deviation; Min= minimum value; Max = maximal value
From the data presented in Table2 and contribution, proteins, total fats and

Table3, we can notice a high non-
homogeneity for the intake of all measured
variables; at the same time, there are
significant differences between men and
women regarding the intake of total fats,
saturated fats, trans fats, sugar, glycemic
index, glycemic load, total caloric
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carbohydrates.

Regarding the frequency of subjects with
a nutrient intake beyond the threshold values
recommended by the WHO, it was noticed
that most subjects consume in excess nutrients
considered to be risk factors and very few
have an optimum contribution of alimentary
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fibers, considered to be protection factors

against metabolic syndrome (Table 4).

Table 4. Distribution of subjects according to the intake threshold recommended by WHO.

Nutrient Gender Intake within the recommended | Intake beyond the recommended
limit limit
No. of subjects % No. of subjects %
0, 0,

Saturated fats Men 3 4% 67 96%

Women 5 3% 159 97%

0, 0,
Trans fats Men 4 6% 66 94%
Women 16 10% 148 90%

0, 0,
Added sugar Men 21 30% 49 70%
Women 49 30% 115 70%

0, 0,
Fruit and vegetables Men 9 13% 61 87%
Women 19 12% 146 88%
. Men 7% 65 93%

Fibers
Women 5% 155 95%
Table 5. Intake scores for each group of junk food.

Food group Average | Median | SD Max | Min p-value % of persons
men vs. | who  consume
women* | very rarely or

not at all

Sweetened drinks 16.29 15 9.18 60 4 0.150 7%

Fastfood* 23.62 21 11.93 65 10 0.0001 0%

Sweets 23.66 22 10.79 65 8 0.164 0%

Salted snacks 5.73 3,07 24 0.659 0%

Alimentary fats 8.24 4 3.12 25 0.198 11%

Total Junk Food* 73.82 68 26.25 155 29 0.003 NA

* Mann Whitney U Test; All items values are expressed as

The percentage of subjects with an intake
within the recommended limit range is
extremely low for saturated fats (both women
and men), followed by fibers and trans fat
(less than 10% of all subjects). The added
sugar and the fruit and vegetables intake is
somehow  better  correlated to  the
recommendations (Table 4).

From total caloric intake, the average
contribution of the of saturated fats represent
12%, the average contribution of trans fats is
3% of the caloric contribution for both
genders, 3 times higher the recommended
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“numerical score”

value; the average intake of added sugar
represented 17.22% (in women) and 16.43%
(in men) of the total caloric contribution.

The average number of portions of
vegetables and fruit consumed daily was of
2.71 for women (Table 3) and 2.77 for men
(Table 2), without significant differences
between genders. The average intake of fibers
was of 11.28 g/day for men and 10.42 g/day
for women; both the number of portions of
fruits and vegetables and the intake of fibers
represent 50% of the optimum recommended
intake.

Romanian Journal of Diabetes Nutrition & Metabolic Diseases / Vol. 19 / no. 3/ 2012




Intake frequency

and score of junk foods

The average intake scores of junk food
categories, as well as the percentage of those
consuming them more rarely than once a week
are shown in Table 5.

Given the high heterogeneity of the series,
the comparison of average scores on genders
is not relevant. The comparison of medians
has pointed out however significantly higher
values in males for fastfood (p=0.0001) and
total junk food (p=0.003) scores respectively.

We should underline that 50% of subjects
have a moderate intake of food considered
junk food, namely more rarely than twice a
week. From the declared data, it came out that
88% of students consume very rarely
hamburgers; they consume more rarely than
once a week or not at all Vienna sausages
(95% of students), pizza (95% of students),
chips (90% of students), crackers (93% of
students), donuts (95% of students), pie (93%
of students), margarine (91% of students).
However, they consume other food of the
same category, so that the number of students
who consume rarely or not at all fastfood,
sweets and salted snacks is 0.

Only 7% of subjects do not consume or
consume more rarely than once a week sodas

with sugar added and 11% of subjects
consume unhealthy alimentary fats (Table 4).

The first 3 junk food consumed very
frequently  (>5 times/week)  were  (in
decreasing order): sodas (16.2%), biscuits
(13.2%) and chocolate (12.3%).

Although this is a young population
group, we wanted to evaluate the association
between the diet and the metabolic syndrome
components, for the two factors which
appeared more frequently as modified, namely
WC and HDLc.

As a whole, no statistically significant
correlations were highlighted between the
alimentary contribution of main nutrients and
WC and HDLc respectively, neither in men,
nor in women, except the glycemic index in
women (r=—0.230, p=0.003). At the same
time, no statistically significant correlations
were highlighted between the intake scores of
junk food and WC and HDLc respectively.
We tried to identify a predictive model of
intake scores of junk food groups according to
WC and HDLc level by using logistic
regression, but the analyzed models explained
in a very low percentage the variation of these
two MS parameters (2% for the WC and 3%
for HDLc).

Table 6. Correlations between junk food scores in men.

Sweet Fast food | Sweets Salted Fats
drinks score score snacks score
score score
Sweet drinks score Pearson Correlation 1 0.359 0.276 0.243 -0.191
Sig. (2- tailed) 0.002* 0.021* 0.043 0.114
Fast food score Pearson Correlation 0.359 1 0.348 0.570 0.152
Sig. (2- tailed) 0.002* 0.003* 0.0001* | 0.208
Sweets score Pearson Correlation 0.276 0.348 1 0.422 -0.047
Sig. (2- tailed) -0.021* | 0.003* 0.0001* | 0.698
Salted snacks score Pearson Correlation 0.243 0.570 0.422 1 —0.054
Sig. (2- tailed) 0.043* 0.0001* | 0.0001* 0.658
Fats score Pearson Correlation -0.191 0.152 -0.047 —-0.054 1
Sig. (2- tailed) 0.114 0.208 0.698 0.658

*Statistically significant correlations, p <0.05
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Table 7. Correlations between junk food scores in women.

Sweet Fast Sweets | Salted Fats score
drinks food score snacks
score score score
Sweet drinks score Pearson Correlation 1 0.451 0.227 0.289 —-0.055
Sig. (2— tailed) 0.0001* | 0.003* | 0.0001* | 0.486
Fast food score Pearson Correlation 0.451 1 0.405 0.462 0.170
Sig. (2— tailed) 0.0001* 0.0001* | 0.0001* | 0.029*
Sweets score Pearson Correlation 0.227 0.405 1 0.512 0.031
Sig. (2— tailed) —0.003* | 0.0001* 0.0001* | 0.689
Salted snacks score Pearson Correlation 0.289 0.462 0.512 1 0.085
Sig. (2— tailed) 0.0001* | 0.0001* | 0.0001* 0.279
Fats score Pearson Correlation -0.055 | 0.170 0.031 0.085 1
Sig. (2— tailed) 0.486 0.029* | 0.689 0.279
*Statistically significant correlations, p <0.05
Additionally, statistically significant direct recommendations not  complied  with,

correlations were found between the intake
scores of different junk food groups (Tables 6, 7).

Discussions

Our study aimed to make a screening of
the diet content in saturated and trans fats,
added sugar, fibers, fruit and vegetables for a
group of medical students. The fact that we
have found positive associations between the
intake of different junk food categories
represents a proof that this questionnaire
brings important and consistent information
for the investigated alimentary behavior.
Therefore, this questionnaire can be used as
well in other Romanian population groups, in
order to evaluate unhealthy alimentary
behaviors.

The main result achieved by our research
is the objectification of the very high
frequency of those who do not comply with
the actual principles of a healthy diet, which is
more surprising as the study was made on a
population with an education level above that
of the average population and with a medical
information level by far higher than the
general population of the same age. We should
point out that there are many healthy diet
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including both risk and protection factors
investigated by this questionnaire: over 90%
of subjects consume saturated and trans fats in
a very large quantity — in average over 1.5
times beyond the recommended limit, no
student consumes fruit and vegetables
according to recommendations and only 12
students out of 235, consume fibers in the
recommended quantity.

The analysis of the European diet made by
Schmidhuber [11] shows an average of the
sugar intake of 10.7%, of the total caloric
contribution, of fruit and vegetables intake of
623 g/day, being equivalent to approx. 5
portions /day; the intake of saturated fats in
this analysis represents 14.9% of the caloric
contribution. These values, except the intake
of saturated fats which is high, are in line to
the actual WHO recommendations for a
healthy nutrition and in disagreement with
what we found: 17.22% of the total caloric
intake of women and 16.43% of the total
caloric intake of men is represented by sugar,
12% of the total caloric intake is represented
by saturated fats and the intake of fruit and
vegetables is of 2.7 portions/day. The diet
estimate at the European level was made by
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taking into account the population as a whole,
irrespective of age.

Similarly, Cordain et al. [12] report a
intake of trans fats of 7.4% of the total fats
consumed in the actual diet in the USA, which
is equivalent to 2.2% of the total caloric intake
and a large quantity of simple carbohydrates
(18.6% of the total daily caloric intake); the
fiber intake is bellow the recommended value,
with an average of 15.2g/day. As compared to
the USA general population of all ages, in our
group the average was higher for fats and
somehow lower for added sugar, but has
similar values for fibers.

In order to compare it with a population
from a similar age group, we used the results
of a Swedish study performed on teenagers by
Patterson et al. [13]. This study reported an
average intake of saturated fats of 14.1% and
of sugar of 12.2%. The average intake for
saturated fats in this Swedish population is
higher than that obtained by us (12 %); as for
the sugar intake, this is below the average
intake in our study (17.22 % in women and
16.43% in men). If differences between
averages seem relatively small, what differs
by far more is the percentage of those who
comply with the recommendations of a
healthy diet: thus, in the Swedish study, 30%
of the teenagers comply with diet
recommendations in respect to saturated fats
intake and 82% for the intake of sugar [13] as
compared to 3% and 30% respectively from
the group we studied.

It should be noted that comparison of the
studies presented above could be limited by
the methods in which data collection was
made, as well as by the way in which primary
data were processed in order to estimate the
contents in different nutrients.
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However, there are studies [14] which
have shown a good correlation between
different types of standardized methods that
were used, such as those of the food frequency
questionnaire, the method we used in our
study, and the 24 hours recall, the method
used in the Patterson et al. study. The
European [11] or the USA [12] studies used
different methods to estimate food intake.
However, the high frequency of subjects who
have an unhealthy nutrition identified in our
study allows us to conclude that the values we
found are at the upper limit of intake as
compared to what have been found in
developed countries (Western Europe, USA).

If we use the classification in “prudent
diet” and “western diet” used by other authors
[15], the first being rich in food considered
healthy (fruit, plants, whole cereals, fish and
vegetables) and the western one rich in
industrially processed meat, dairy products
with a high contents in fats and concentrated
sweets, the group we studied has a western
pattern diet in a percentage of 97%. This type
of diet was correlated in many studies with a
high risk of cardio-vascular diseases [15],
obesity [16] or diabetes mellitus [17,18], and
even with some forms of cancer [19].

The presence of this nutrition pattern in
medical students is well supported by the
significant correlations we have found
between the associations of different types of
junk food.

Data processed by us in this stage of the
study do not allow us to support a statistically
significant association between abnormal
modifications of the WC or of the plasmatic
HDLc level and the estimated nutrient content,
neither with any of the individual junk food
scores nor with the global score. We consider
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that this fact is due to the young age of our
subjects, where biomarker modifications have
not yet become evident; we also consider that
it is important to communicate the diet pattern
recorded in our medical students, as being a
western nutrition pattern, which does not
correspond to the WHO recommendations for
healthy nutrition.

In conclusion, the existence of a
percentage of 97% of students who do not
comply with actual WHO recommendations of
healthy diet, the high frequency of saturated
fats, trans fats, added sugar intake and the low
intake of fibers in the diet of this population
group are sufficient arguments for an
intervention. Thus, previous educational type
interventions addressed to medical students
[20] gave significant improvements. The high
percentage of those with a different dietary
intake from that recommended allows us to
support the idea that the intervention for
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behavior change should be addressed to the
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national level.
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