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INTRODUCTION

According to the results of both nation-wide [Kunacho-
wicz et al., 2005; Gronowska-Senger, 2005] and world-wide 
studies [WHO, 2003], there is a close relationship between 
consumed food and the nutrients contained in it on the one 
hand, and human health on the other. They also showed that 
the correct development process, physical and mental fitness 
and the general health condition of a human are closely linked 
to the eating habits and the health-related properties of food, 
and mainly with its nutritional value. This knowledge is con-
stantly being broadened; this refers especially to the area of 
preventing diseases related to incorrect intake. These include: 
cardiovascular diseases, obesity, type 2 diabetes, some forms 
of cancer and osteoporosis. Their causes include numerous 
environmental factors, related to consuming excessive and/or 
insufficient amounts of nutrients [WHO, 2003; Lopez-Gar-
cia et al., 2004; Ostrowska, 2004]. According to literature, 
consuming excessive amounts of food with high energy den-
sity, rich in animal fat and absorbable carbohydrates favours 
diet-related diseases [Kant & Graubard, 2005; Drewnows-
ki et al., 2004; Drewnowski & Specter, 2004; Rolls et al., 
2005]. These diseases are also associated with consuming 
alcohol and stimulants, because that behaviour is frequently 
associated with consuming excessive amounts of high-fat 
food, snacks, sweets and sweet drinks [Wądołowska et al., 
2001]. There is also evidence that food can reduce the risk 

of diet-related diseases. Consuming low fat food, containing 
a lot of fibre, plant protein, vitamins and mineral, effectively 
prevents e.g. obesity, some forms of cancer, ischaemic heart 
disease, atherosclerosis and osteoporosis [Dixon et al., 2004; 
Hoffman et al., 2004; Moorman & Terry, 2004].

Studying eating habits of children and adolescents is 
highly justified. Incorrect eating behaviour during this pe-
riod may lead to development and maturation disorders and 
also is conductive to maintain the wrong habits in adult life, 
aggravating the delayed health outcome [Dai et al., 2002; 
Fleming, 2002].

This study is a continuation of research into the relation-
ship between adolescents’ eating behaviour and the nutrition-
al value of their diets [Waluś et al., 2006a, b]. The previous 
paper analysed the nutritional value of diets eaten by boys 
following different food patterns. This study deals with se-
lected food patterns followed by girls and their effect on the 
nutritional value of their diets, and attempts to determine the 
extent to which the positive/negative food patterns affect the 
high/low nutritional value of the girls’ diets.

MATERIALS AND METHODS

The study was conducted in autumn 2002 and 2003 
and covered altogether 567 people aged 15 to 18 (average 
16.1±0.44). The study sample consisted of various profile 
secondary school students. It was assumed that number of 
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students who live in the country, in small towns and in the 
big city of a rural region without much industry was similar. 
The study was conducted in Olsztyn and in selected towns of 
the Suwałki region, which were typical of the north-eastern 
Poland when taking into consideration low industrial devel-
opment. The small towns in the region included Suwałki and 
Sejny, while the villages – Przerośl and Dowspuda.

The basic information characterising each group was 
gathered in individual interviews. The food patterns were 
determined based on the frequency of food consumption and 
24-h recall [Charzewska et al., 1997; Szponar et al., 2000]. 
The energy and nutritional values of the diets were calcu-
lated [Kunachowicz et al., 1998; Nadolna et al., 1994] and 
then compared to the safe level of dietary standards (Dietary 
Reference Intake – DRI) for young people from the relevant 
age groups with low level of physical activity [Ziemlański et 
al., 1994], and for cholesterol and dietary fibre – with nutri-
tion prevention recommendations, 27 g and 300 mg, respec-
tively [WHO, 1990].

Factor analysis was applied to the data about the frequen-
cy of consuming 21 products, which resulted in identifying 
8 food patterns typical of young people [Waluś et al., 2006a; 
Newby et al., 2004].

The procedure and methods was described in detail in the 

previous paper [Waluś et al., 2006b].
Further analysis was conducted in the group of 178 girls. 

Three characteristic food patterns were selected based on 
their effect on the nutritional and energy value of the girls’ 
diets. These were: alcohol (food pattern II), legumes, fish 
and beef (food pattern V) and margarine (food pattern VII). 
Quintile ranges of the frequency of consuming the products 
which together make up the common food pattern were es-
tablished for each food pattern (Q1, Q2, Q3, Q4 and Q5). 
Then, in each quintile, the mean frequency of consuming 
each product (times/day), mean energy and nutritional value 
was calculated. For each food pattern, the trends of the food 
consuming frequency, its energy and nutritional value in the 
quintiles of food consumption frequency were analysed with 
the linear regression analysis, establishing the level of sig-
nificance for a trend. The statistical analysis was conducted 
with the use of Statistica PL v.7.1.

RESULTS

For food pattern II, describing the frequency of alcohol 
consumption, a significant increase in the frequency of wine 
consumption (p=0.047) and a growing tendency in the fre-
quency of vodka consumption (p=0.069) (Table 1) was ob-

Products

Frequency of consumption (times/day)
Total Quintiles of frequency of alcohol consumption

Q1 (lowest) Q2 Q3 Q4 Q5 (highest)
p of the trend

±SD ±SD ±SD ±SD ±SD ±SD

Beef 0.08±0.108 0.08±0.075 0.10±0.121 0.09±0.143 0.08±0.106 0.07±0.081 NS
Beer* 0.03±0.076 0.00±0.007 0.01±0.008 0.01±0.009 0.01±0.006 0.18±0.167 NS
Butter 1.63±1.072 1.87±1.163 1.78±0.871 1.42±1.098 1.39±1.026 1.76±1.137 NS

Chips and other hot snacks 0.14±0.199 0.10±0.085 0.12±0.132 0.16±0.268 0.18±0.209 0.21±0.331 <0.001
Crisps and other salted snacks 0.35±0.561 0.41±0.624 0.27±0.522 0.43±0.672 0.28±0.300 0.27±0.211 NS

Fish 0.14±0.155 0.13±0.144 0.11±0.130 0.15±0.162 0.13±0.142 0.17±0.185 NS
Fruit 1.21±0.897 1.20±0.912 0.86±0.515 1.19±1.020 1.45±0.926 1.45±1.042 NS

Fruit juices 0.70±0.781 0.69±0.834 0.52±0.369 0.72±0.905 0.81±0.872 0.77±0.745 NS
Legumes 0.11±0.148 0.08±0.066 0.06±0.037 0.17±0.270 0.13±0.137 0.14±0.119 NS

Margarine 0.43±0.734 0.56±0.822 0.51±0.800 0.30±0.614 0.35±0.668 0.19±0.367 0.020
Milk 0.92±0.851 1.08±0.980 0.84±0.706 0.89±0.901 0.97±0.853 0.63±0.700 NS
Pork 0.41±0.497 0.39±0.459 0.54±0.569 0.27±0.318 0.39±0.443 0.53±0.733 NS

Poultry 0.46±0.443 0.69±0.579 0.53±0.368 0.34±0.369 0.30±0.252 0.23±0.159 0.008
Raw vegetables 0.75±0.657 0.88±0.753 0.79±0.736 0.56±0.536 0.81±0.618 0.60±0.467 NS

Sweet drinks 0.61±0.670 0.90±0.892 0.61±0.516 0.45±0.406 0.43±0.636 0.52±0.556 NS
Sweets 0.82±0.753 1.29±0.960 0.67±0.531 0.64±0.618 0.66±0.509 0.42±0.342 0.070

Vegetable juices 0.45±0.640 0.45±0.671 0.34±0.298 0.52±0.744 0.47±0.735 0.53±0.753 NS
Vodka* 0.01±0.023 0.00±0.002 0.00±0.003 0.00±0.005 0.01±0.008 0.03±0.065 0.069

Wholemeal bread 0.63±0.800 1.04±1.070 0.56±0.638 0.39±0.599 0.53±0.674 0.30±0.343 0.079
Wine* 0.01±0.017 0.00±0.004 0.00±0.004 0.00±0.007 0.01±0.008 0.02±0.048 0.047
Yogurt 0.49±0.498 0.60±0.560 0.51±0.575 0.42±0.452 0.42±0.330 0.48±0.501 NS

Table 1. The frequency of consuming 21 products by girls in quintiles of frequency of alcohol consumption.

* the products which make up food pattern II,  – mean value, SD – standard deviation, p – level of significance, NS – insignificant 
differences
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served. No increasing trends in the frequency of beer con-
sumption were shown in the subsequent quintiles of the 
frequency of alcohol consumption (p>0.1). In Q5, the fre-
quency of wine consumption was average 0.02 times/day 
(about once a two month), for vodka the number was average 
0.03 times/day (about once a month), and for beer it was av-
erage 0.18 times/day (about five times a month). The grow-
ing frequency of alcohol consumption was accompanied by 
a significant increase in the frequency of chips’ and other 
hot snacks consumption and a significant decrease in the fre-
quency of poultry and margarine consumption, although the 
three products did not make up a food pattern. Furthermore, 
a decreasing tendency was shown to exist in the frequency of 
consuming wholemeal bread and sweets (Table 1).

Regardless of the frequency of consuming the foods in 
question, the girls’ diets conformed to the recommendations 
concerning: energy, fat, potassium and vitamin B6, and con-
tained too much total protein, cholesterol and phosphorus. 
Too low consumption was observed in the case of calcium, 
magnesium, iron, copper, vitamin B2, vitamin PP, vitamin C 
and fibre (Table 2).

An increase in the frequency of alcohol consumption was 
accompanied by a significant decrease (p<0.05) in the intake 
of vitamin A, vitamin PP and PUFA and a significant increase 

in the intake of vitamin C (Table 2). Moreover, a increase in 
the frequency of alcohol consumption was associated with a 
decreasing trend (p<0.1) in the intake of iron, zinc, vitamin 
E and vitamin B2.

In the consecutive quintiles of the frequencies of con-
suming the foods which make up food pattern V, a signifi-
cant increase in the frequency of beef (p=0.025) and fish 
(p=0.031) consumption was observed, and a growing ten-
dency was shown to exist in the frequency of legumes con-
sumption (p=0.071) (Table 3). In quintile five, as compared 
to quintile one, the frequency of beef consumption was 3.5 
times higher, and that of fish and legumes consumption was 
about 6 times higher (Table 3). Also, an increase in the fre-
quency of legumes, fish and beef consumption was accom-
panied by a significant decrease in the frequency of butter 
and sweets consumption. The increase in the frequency of 
legumes, fish and beef consumption resulted in a significant 
decrease (p<0.05) in the intake of fat, vitamin E, vitamin PP, 
MUFA and PUFA (Table 4).

For food pattern VII, which described the frequency of 
margarine consumption in consecutive quintiles of food con-
sumption frequency, a significant decrease in the frequency 
of butter consumption was observed (p=0.008; Table 5). The 
frequency of margarine consumption was nearly 30 times 

Products

Frequency of consumption (times/day)
Total Quintiles of frequency of legumes, fish and beef consumption

Q1 (lowest) Q2 Q3 Q4 Q5 (highest) p of the 
trend±SD ±SD ±SD ±SD ±SD ±SD

Beef* 0.08±0.108 0.04±0.052 0.04±0.053 0.11±0.098 0.10±0.110 0.14±0.184 0.025
Beer 0.03±0.076 0.01±0.034 0.01±0.035 0.02±0.053 0.02±0.055 0.08±0.162 NS

Butter 1.63±1.072 2.19±1.024 1.66±0.834 1.58±1.131 1.64±1.069 1.04±1.033 0.038
Chips and other hot snacks 0.14±0.199 0.11±0.093 0.10±0.068 0.18±0.261 0.09±0.060 0.27±0.341 NS

Crisps and other salted snacks 0.35±0.561 0.48±0.695 0.22±0.254 0.33±0.491 0.30±0.562 0.39±0.571 NS
Fish* 0.14±0.155 0.06±0.055 0.07±0.048 0.10±0.065 0.18±0.115 0.34±0.252 0.031
Fruit 1.21±0.897 1.32±1.039 1.15±0.844 1.16±0.855 1.22±0.845 1.11±0.931 NS

Fruit juices 0.70±0.781 0.89±0.949 0.51±0.568 0.75±0.717 0.63±0.770 0.62±0.790 NS
Legumes* 0.11±0.148 0.05±0.049 0.07±0.048 0.09±0.057 0.11±0.084 0.30±0.306 0.071
Margarine 0.43±0.734 0.61±0.885 0.33±0.469 0.44±0.800 0.34±0.615 0.30±0.667 NS

Milk 0.92±0.851 0.86±0.823 0.76±0.686 0.93±0.816 1.17±0.998 0.94±1.034 NS
Pork 0.41±0.497 0.39±0.603 0.44±0.397 0.36±0.499 0.58±0.547 0.30±0.393 NS

Poultry 0.46±0.443 0.56±0.611 0.47±0.368 0.38±0.325 0.53±0.475 0.36±0.342 NS
Raw vegetables 0.75±0.657 0.67±0.712 0.76±0.573 0.59±0.460 0.92±0.740 0.98±0.847 NS

Sweet drinks 0.61±0.670 0.87±0.778 0.46±0.491 0.55±0.590 0.73±0.798 0.45±0.638 NS
Sweets 0.82±0.753 1.18±0.850 0.77±0.789 0.74±0.558 0.69±0.743 0.56±0.616 0.041

Vegetable juices 0.75±0.657 0.67±0.712 0.76±0.573 0.59±0.460 0.92±0.740 0.98±0.847 NS
Vodka 0.01±0.023 0.00±0.006 0.00±0.004 0.00±0.006 0.00±0.006 0.02±0.058 NS

Wholemeal bread 0.63±0.800 0.79±0.861 0.76±1.087 0.47±0.658 0.62±0.524 0.49±0.697 NS
Wine 0.01±0.017 0.00±0.007 0.00±0.005 0.01±0.008 0.00±0.007 0.01±0.042 NS

Yogurt 0.49±0.498 0.65±0.584 0.40±0.414 0.50±0.457 0.40±0.341 0.49±0.661 NS

Table 3. The frequency of consuming 21 products by girls in quintiles of frequency of legumes, fish and beef consumption.

* the products which make up food pattern V, x – mean value, SD – standard deviation, p – level of significance, NS – insignificant 
differences
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higher in quintile five than in quintile one; however, no trend 
was confirmed in the frequency of the consumption of the 
product. In consecutive quintiles of margarine consumption 
frequency, a decreasing trend (p<0.1) was found to exist in 
the frequency of chips and other hot snacks and beef con-
sumption. In consecutive quintiles of margarine consump-
tion frequency, a significant decrease (p<0.05) was observed 
in the intake of energy, potassium, vitamin C and MUFA 
(Table 6). A decreasing tendency was observed in the fat and 
fibre intake.

DISCUSSION

This study has shown that regardless of the frequency 
of consuming the food in question, the girls’ diets had the 
correct average energy value as well as potassium, vitamin 
E and vitamin B6 content, but they contained too much total 
protein, cholesterol, PUFA and phosphorus. Moreover, com-
pared to DRI, they contained slightly more fat than carbohy-
drates, but the amounts still conformed to the recommenda-
tions. An adverse feature of the diets was that they contained 
too little of most vitamins, minerals and fibre, the fact being 
linked to low frequencies of consuming wholemeal bread, 
vegetables, fruit and dairy products [Cavadini et al., 1999]. 

The correct level of consumption of fat, carbohydrates and 
energy may have been linked to relatively high frequencies 
of consuming chips and other hot snacks, sweets, sweet 
drinks and pork, which may be a good source of energy, but 
cannot provide sufficient amounts all nutrients. It has been 
shown in numerous studies that consuming too much of such 
products favours obesity and may increase the risk of heart 
attack, diabetes, hypertension, atherosclerosis and ischaemic 
heart disease [Hu, 2003; Newby et al., 2004].

Contrary to expectations, the increase in the frequency of 
consuming legumes, fish and beef did not affect the nutrition-
al value of the girls’ diets. Conversely, despite the increase 
in the frequency of fish consumption, a significant drop in 
PUFA intake was observed, accompanied by a reduction 
in MUFA and total fat intake, with SFA intake unchanged. 
The amounts of vitamin E and PP were shown to have been 
significantly reduced. It must be stressed that the PUFA in-
take was high and in excess of DRI in all the quintiles of 
the frequency of consuming the foods in question. The total 
fat and MUFA content in the girls’ diets may have resulted 
from lower frequencies of consuming butter and sweets, par-
ticularly high-fat ones, and an increased frequency of beef 
consumption, which is low fat food. The results indicate that 
an increase in the frequency of consuming legumes, fish and 

Products

Frequency of consumption (times/day)

Total
Quintiles of frequency of margarine consumption

Q1 (lowest) Q2 Q3 Q4 Q5 (highest)
p of the trend

±SD ±SD ±SD ±SD ±SD ±SD

Beef 0.08±0.108 0.13±0.166 0.09±0.113 0.06±0.061 0.08±0.076 0.06±0.091 0.087
Beer 0.03±0.076 0.05±0.141 0.02±0.037 0.01±0.038 0.04±0.077 0.01±0.009 NS

Butter* 1.63±1.072 2.88±0.466 2.63±0.660 1.48±0.354 0.89±0.746 0.78±0.731 0.008
Chips and other hot snacks 0.14±0.199 0.25±0.360 0.17±0.198 0.09±0.094 0.13±0.095 0.10±0.126 0.084

Crisps and other salted snacks 0.35±0.561 0.51±0.775 0.34±0.520 0.22±0.182 0.23±0.186 0.43±0.696 NS
Fish 0.14±0.155 0.15±0.153 0.13±0.143 0.10±0.116 0.13±0.127 0.15±0.197 NS
Fruit 1.21±0.897 1.21±0.837 1.42±1.005 1.33±0.927 0.90±0.788 1.22±0.907 NS

Fruit juices 0.70±0.781 0.82±0.765 0.99±0.908 0.59±0.833 0.59±0.681 0.52±0.607 NS
Legumes 0.11±0.148 0.12±0.259 0.14±0.120 0.08±0.065 0.10±0.098 0.11±0.148 NS

Margarine* 0.43±0.734 0.05±0.142 0.11±0.136 0.11±0.162 0.29±0.362 1.44±0.954 NS
Milk 0.92±0.851 0.89±0.851 1.26±0.986 0.91±0.833 0.66±0.665 0.95±0.904 NS
Pork 0.41±0.497 0.30±0.384 0.45±0.631 0.40±0.387 0.41±0.395 0.50±0.643 NS

Poultry 0.46±0.443 0.29±0.303 0.58±0.610 0.41±0.283 0.49±0.420 0.51±0.469 NS
Raw vegetables 0.75±0.657 0.77±0.638 1.03±0.796 0.60±0.442 0.62±0.591 0.77±0.738 NS

Sweet drinks 0.61±0.670 0.47±0.574 0.76±0.851 0.38±0.378 0.47±0.394 0.99±0.857 NS
Sweets 0.82±0.753 0.96±0.810 1.04±0.861 0.58±0.629 0.59±0.634 0.92±0.680 NS

Vegetable juices 0.45±0.640 0.47±0.741 0.67±0.943 0.40±0.580 0.38±0.383 0.36±0.497 NS
Vodka 0.01±0.023 0.02±0.052 0.00±0.007 0.00±0.004 0.00±0.006 0.00±0.006 NS

Wholemeal bread 0.63±0.800 0.67±0.978 0.85±1.048 0.43±0.644 0.49±0.523 0.72±0.759 NS
Wine 0.01±0.017 0.01±0.038 0.00±0.007 0.00±0.008 0.00±0.007 0.00±0.007 NS

Yogurt 0.49±0.498 0.67±0.550 0.70±0.764 0.37±0.326 0.34±0.258 0.46±0.408 NS

Table 5. The frequency of consuming 21 products by girls in quintiles of frequency of margarine consumption.

* the products which make up food pattern VII,  – mean value, SD – standard deviation, p – level of significance, NS – insignificant 
differences
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beef may have both positive and negative effects on the nu-
tritional value of the girls’ diets. Among the positive effects 
of the increase in the frequency of legumes, fish and beef 
consumption was the decrease in total fat, while the negative 
effects included a reduction of the intake of some vitamins 
and changing the relation between fatty acids – reducing the 
amounts of MUFA and PUFA, with SFA unchanged. Such 
characteristics of the nutritional value of the food pattern 
does not provide grounds for its positive evaluation and ac-
knowledging its pro-health properties.

An increase in the frequency of alcohol consumption had 
the greatest contribution in decreasing the nutritional value of 
the girls’ diets. A significant decrease or a decreasing tendency 
has been found in the amounts of many vitamins and minerals, 
including vitamins A, PP, E and B2, as well as iron, zinc and 
PUFA. Only the vitamin C intake significantly rose, yet it still 
remained below the recommended level (about 80% DRI). 
The observed changes in the nutritional value of the girls’ diets 
were related to the changes in the frequencies in consuming 
other products. An increase in the frequency of alcohol con-
sumption was accompanied by an increase in the frequency 
of consuming chips and other hot snacks and a decrease in 
the frequency of consuming poultry and margarine; a decreas-
ing trend was also observed in the frequency of consuming 
wholemeal bread and sweets. The results indicate that an in-
creasing frequency of drinking alcohol was accompanied by 
other adverse changes in eating habits, such as an increase in 
the frequency of eating high fat snacks and a decrease in the 
frequency of consuming low fat meat products and wholemeal 
bread. It confirms the findings of other authors concerning the 
adverse effect of alcohol consumption on eating habits and on 
reducing a diet’s nutritional value [Weeb et al., 1997].

An increase in the frequency of consuming margarine was 
closely related to a decrease in the frequency of consuming 
butter, therefore, the changes in the nutritional value of the 
girls’ diets have to be considered as the product of changes 
in the consumption of both bread spreads and the decreasing 
trend in the frequency of consuming red meat and high fat 
snacks. The observed changes in the nutritional value indicate 
that the increase in the frequency of margarine consumption 
and the drop in the frequency of butter consumption resulted 
in the reduction of the amount of high fat food with the con-
current adverse reducing of the consumption of plant food 
products, which is indicated by the decrease in the amount of 
potassium, vitamin C and fibre. The results signify that replac-
ing butter with margarine, thought to be a positive behaviour 
[Kołłajtis-Dołowy et al., 2005], resulted in a decrease in the 
energy and nutritional value of the girls’ diets. The underlying 
cause of those adverse changes was probably the reduction 
of consuming both high fat foods and food products of plant 
origin. This provides grounds for the conclusion that single 
characteristics of nutrition, such as low level of butter con-
sumption, are not sufficient for expressing opinions about the 
pro-health features of such a food pattern.

CONCLUSIONS

None of the food patterns analysed in this study had the 
correct nutritional value or pro-health characteristics. An 

increase in the frequency of consuming legumes, fish and 
beef, an increase in the frequency of consuming alcohol or 
an increase in the frequency of consuming margarine with a 
concurrent decrease in the frequency of consuming butter re-
sulted in reduction of the amounts of many vitamins, miner-
als and fibre in the girls’ diets. A growing frequency of alco-
hol consumption was accompanied by other undesired eating 
habits, such as increasing consumption of high fat snacks or 
a decrease in the consumption of low fat meat products and 
wholemeal bread. As the frequency of consuming margarine 
increased, the energy value of the diet decreased, and the de-
crease in the frequency of legumes, fish and beef consump-
tion was associated with the reduction of fat and, paradoxi-
cally, PUFA in the diet. The results indicate that an increase 
in the frequency of consuming the food under study resulted 
in decreasing the nutritional value of the girls’ diets and was 
caused by their being less varied.

ACKNOWLEDGEMENTS

The study was conducted within the Ministry of Educa-
tion and Science project No 3 P05D 07322.

REFERENCES

1.	 Cavadini C., Decarli B., Cauderay M., Narring F., Mi-
chaud P., Assessment of adolescent food habits in Swit-
zerland. Appetite, 1999, 32, 97-106.

2.	 Charzewska J., Rogalska-Niedźwiedź H., Chwojnowska 
Z., Chabros E., Wojtasik A., Instrukcja do wywiadu 24- 
-godzinnego. 1997, Wyd. IŻŻ, Warszawa (typescript) (in 
Polish).

3.	 Dai Q., Shu X., Jin F., Gao Y., Ruan Z., Zbeng W., Con-
sumption of animal foods, cooking methods, and risk of 
breast cancer. Cancer Epidemiology Biomarkers & Pre-
vention, 2002, 11, 9, 801-808.

4.	 Dixon L.B., Balder H.F., Virtanen M.J., Rashidkhani 
B., Männistö, Krogh V., Van Den Brandt P.A., Hartman 
A.M., Pietinen P., Tan F., Virtamo J., Wolk A., Goldbohm 
R.A., Dietary patterns associated with colon and rectal 
cancer: results from the Dietary Patterns and Cancer (DI-
ETSCAN) Project. Am. J. Clin. Nutr., 2004, 80, 1003- 
-1011.

5.	 Drewnowski A., Darmon N., Briend A., Replacing fats 
and sweets with vegetables and fruits – a question of 
cost. Am. J. Public Health, 2004, 94, 1555-1559.

6.	 Drewnowski A., Specter S.E., Poverty and obesity: the 
role of energy density and energy costs. Am. J. Clin. 
Nutr., 2004, 79, 6-16.

7.	 Fleming R.M., The effect of high-, moderate-, and low-
fat diets on weight loss and cardiovascular disease risk 
factors. Prev. Cardiol., 2002, 5, 3, 110.

8.	 Gronowska-Senger A., Zachowania żywieniowe Po-
laków w świetle zaleceń FAO/WHO z 2003 roku. 2005, 
in: Konsument żywności i jego zachowania w warunkach 
polskiego członkostwa w Unii Europejskiej (eds. K. Gut-
kowska, L. Narojek). Wyd. SGGW, Warszawa, pp. 43-50 
(in Polish; English abstract).

9.	 Hoffmann K., Zyriax B-C., Boeing H., Windler E., A 



137Food patterns of boys and diet nutritional value

dietary pattern derived to explain biomarker variation is 
strongly associated with the risk of coronary artery dis-
ease. Am. J. Clin. Nutr., 2004, 80, 633-640.

10.	Hu F.B., Plant-based foods and prevention of cardiovas-
cular disease: an overview. Am. J. Clin. Nutr., 2003, 78, 
544-551.

11.	Kant A.K., Graubard B.I., Energy density of diets re-
ported by American adults: association with food group 
intake, nutrient intake, and body weight. Int. J. Obes., 
2005, 29, 950-956.

12.	Kołłajtis-Dołowy A., Kasińska M., Pietruszka B., Nu-
tritional behaviors of chosen group of adolescents and 
its determinants. 2005, in: Konsument żywności i jego 
zachowania w warunkach polskiego członkostwa w Unii 
Europejskiej (eds. K. Gutkowska, L. Narojek). Wyd. 
SGGW, Warszawa, pp. 71-80 (in Polish).

13.	Kunachowicz H., Nadolna I., Przygoda B., Iwanow K., 
Tabele wartości odżywczej produktów spożywczych. 
1998,Wyd. IŻŻ, Warszawa (in Polish).

14.	Kunachowicz H., Nadolna I., Przygoda B., Iwanow K., 
Tabele składu i wartości odżywczej żywności. 2005, 
Wyd. PZWL, Warszawa (in Polish).

15.	Lopez-Garcia E., Schulze M.B., Fung T.T., Meigs J.B., 
Rifai N., Manson J.E., Hu F.B., Major dietary patterns 
are related to plasma concentrations of markers of in-
flammation and endothelial dysfunction. Am. J. Clin. 
Nutr., 2004, 80, 1029-1035.

16.	Moorman P.G., Terry P.D., Consumption of dairy prod-
ucts and the risk of breast cancer: a review of the litera-
ture. Am. J. Clin. Nutr., 2004, 80, 5-14.

17.	Nadolna I., Kunachowicz H., Iwanow K., Potrawy – skład 
i wartość, 1994, Wyd. IŻŻ, Warszawa (in Polish).

18.	Newby P.K., Muller D., Hallfrisch J., Andres R., Tucker 
K.L., Food patterns measured by factors analysis and 
antropometric changes in adults. Am. J. Clin. Nutr., 2004, 

80, 504-513.
19.	Ostrowska L., Diet in obesity treatment. Kardiologia w 

praktyce, 2004, 3, 14-20 (in Polish).
20.	Rolls B.J., Drewnowski A., Ledikwe J.H., Changing the 

energy density of the diet as a strategy for weight man-
agement. J. Am. Diet. Assoc., 2005, 105, Suppl. 5, S98-
S103.

21.	Szponar L., Wolnicka K., Rychlik E., Album fotografii 
produktów i potraw. 2000, Wyd. IŻŻ, Warszawa (in Pol-
ish).

22.	Wądołowska L., Cichon R., Słowińska M. A., Bandur-
ska-Stankiewicz E., Comparison of nutritional value in 
snacking and not snacking young people’s food. Pol. J. 
Food Nutr. Sci., 2001, 10/51, 4, 67-74.

23.	Waluś A., Wądołowska L., Cichon R., Długosz T., Anal-
ysis of nutritional habits of youth from north-eastern Po-
land with the use of variance analysis. Bromat. Chem. 
Toksykol., 2006a (in press) (in Polish).

24.	Waluś A., Wądołowska L., Cichon R., Długosz T., Anal-
ysis of the nutritional value of diets of youth following 
various food patterns. Part I. food patterns of boys. Pol. 
J. Food Nutr. Sci., 2006b, 15/56, SI 2, 121-128.

25.	Weeb E., Ashton H., Kelly P., Kamali F., Patterns of al-
cohol consumption, smoking and illicit drug use in Brit-
ish university students: interfaculty comparisons. Drug 
Alcohol Depend., 1997, 47, 145-153.

26.	WHO, 1990, Diet, Nutrition and the Prevention of Chron-
ic Diseases. Technical Report Series 797. Genewa.

27.	WHO, 2003, Diet, Nutrition and the Prevention of Chron-
ic Diseases. Technical Report Series 916. Genewa.

28.	Ziemlański Ś., Bułhak-Jachymczyk B., Budzyńska-To-
polowska J., Panczenko-Kresowska B., Wartanowicz 
M., Dietary allowances for the Polish population (ener-
gy, protein, fats, vitamins, minerals). Żyw. Człow. Met., 
1994, 21, 303-338 (in Polish).



138 A. Waluś et al.

ANALIZA WARTOŚCI ODŻYWCZEJ RACJI POKARMOWYCH MŁODZIEŻY O ODMIENNYCH 
WZORACH ŻYWIENIOWYCH. CZĘŚĆ II. WZORY ŻYWIENIOWE DZIEWCZĄT

Anna Waluś1, Lidia Wądołowska2, Roman Cichon1,2, Tomasz Długosz3

1Katedra i Zakład Żywienia i Dietetyki, Collegium Medicum, Uniwersytet Mikołaja Kopernika, Bydgoszcz; 2Katedra 
Żywienia Człowieka, Uniwersytet Warmińsko-Mazurski, Olsztyn; 3,,Apteka przy Jurasza”, Bydgoszcz

Analizowano wartość odżywczą racji pokarmowych dziewcząt o trzech odmiennych wzorach żywieniowych, które wyrażały się różną 
częstością spożycia alkoholu, strączkowych, ryb i mięsa wołowego oraz margaryny i masła. Badaniami objęto 178 dziewcząt w wieku 15-18 
lat ze szkół średnich o różnych profilach, zlokalizowanych w regionie suwalskim i mieście Olsztynie. Na podstawie informacji o częstości 
spożycia 21 produktów za pomocą analizy czynnikowej wyodrębniono 8 charakterystycznych wzorów żywieniowych młodzieży. Dalszej ana-
lizie poddano 3 wybrane wzory żywieniowe. Były to: alkohole (wzór żywieniowy II), strączkowe, ryby i mięso wołowe (wzór żywieniowy V) 
oraz margaryna (wzór żywieniowy VII). Żaden z analizowanych wzorów żywieniowych dziewcząt nie miał prawidłowej wartości odżywczej 
ani cech prozdrowotnych. Wzrost częstości spożycia strączkowych, ryb i mięsa wołowego, wzrost częstości spożycia alkoholu lub wzrost 
częstości spożycia margaryny przy jednoczesnym spadku częstości spożycia masła były związane z obniżeniem zawartości wielu witamin, 
składników mineralnych i błonnika w dietach dziewcząt (tabela 1-6). Rosnącej częstości spożycia alkoholi towarzyszyły inne niepożądane 
zwyczaje żywieniowe, takie jak wzrost częstości spożycia tłustych przekąsek oraz spadek częstości spożycia niskotłuszczowych produk-
tów mięsnych i pieczywa razowego. Wraz ze wzrostem częstości spożycia margaryny stwierdzono obniżenie wartości energetycznej diet 
dziewcząt, a wzrost częstości spożycia strączkowych, ryb i mięsa wołowego był związany ze spadkiem zawartości tłuszczu i paradoksalnie 
ilości PUFA. Uzyskane wyniki sugerują, że wzrost częstości spożycia alkoholu, strączkowych, ryb, mięsa wołowego i margaryny wpływał na 
obniżenie wartości odżywczej diet dziewcząt i był rezultatem ich mniejszego urozmaicenia.


