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REVIEW ARTICLE

ORGANIC FOOD AND HEALTH

Paweł Glibowski1
 

1Department of Biotechnology, Microbiology and Human Nutrition,  
Faculty of Food Science and Biotechnology, University of Life Sciences in Lublin, Lublin, Poland

ABSTRACT
The popularity of organic foods grows systematically. In the last decade, several critical reviews and meta-analysis 
concerning organic food consumption and their effect on some chosen health problems have been published. The aim of 
the work was to present the current state of knowledge regarding the influence of organic food consumption on human 
health. On average, organic food of plant origin is characterized by a trace presence of pesticides, a lower content of nitrates 
and an increased content of polyphenols and vitamin C. Organic products of animal origin contain more beneficial for 
health unsaturated fatty acid. Organic dairy products, in contrast to meat products, are characterized by a higher content 
of protein and saturated fatty acids, however, the differences more result from the length of the grazing period and access 
to fresh forage than to the production system. Although generally, the consumption of organic food does not provide 
a significant nutritional advantage compared to a conventional diet, regular and frequent consumption of organic products 
generally reduces the risk of overweight and obesity, both for women and men, as well as non-Hodgkin lymphoma in case 
of women. Besides those, consumption of organic fruits and vegetables, as well as dairy products significantly reduces 
the risk of pre-eclampsia in pregnancy and eczema in infants, respectively. Positive effect on selected health problems 
probably results from a reduced amount of pesticide residues and an increased secondary plant metabolites intake which 
characterize organic food. This review showed that there is a need for further, especially, large cohort studies concerning 
the effect of organic food consumption on specific diseases development.

Key words: organic foods, composition, pesticides, nutrients, heath, cancer 

STRESZCZENIE
Popularność żywności ekologicznej systematycznie rośnie. W ostatniej dekadzie opublikowano kilka prac przeglą-
dowych i metaanaliz dotyczących konsumpcji żywności ekologicznej i ich wpływu na wybrane problemy zdrowotne. 
Celem pracy było przedstawienie aktualnego stanu wiedzy na temat wpływu konsumpcji żywności ekologicznej na 
zdrowie człowieka. Przeciętnie, żywność ekologiczna pochodzenia roślinnego charakteryzuje się śladową zawartością 
pestycydów, niższą zawartością azotanów i podwyższoną zawartością polifenoli i witaminy C. Ekologiczne produkty 
pochodzenia zwierzęcego zawierają więcej korzystnych dla zdrowia nienasyconych kwasów tłuszczowych. Ekologiczne 
produkty mleczne, w przeciwieństwie do produktów mięsnych, charakteryzują się wyższą zawartością białka i nasyco-
nych kwasów tłuszczowych, jednak różnice wynikają bardziej z długości okresu wypasu i dostępu do świeżej paszy niż 
rodzaju produkcji. Chociaż ogólnie spożywanie żywności ekologicznej nie zapewnia znaczącej przewagi żywieniowej 
w porównaniu z konwencjonalną dietą, regularne i częste spożywanie produktów ekologicznych zmniejsza ryzyko wy-
stąpienia nadwagi i otyłości, zarówno u kobiet, jak i mężczyzn, a także chłoniaka nieziarniczego w przypadku kobiet. 
Poza tym spożywanie ekologicznych owoców i warzyw znacznie zmniejsza ryzyko stanu przedrzucawkowego u kobiet 
w ciąży, a w przypadku produktów mlecznych egzemy u niemowląt. Pozytywny wpływ na wybrane problemy zdrowotne 
prawdopodobnie wynika ze zmniejszonej ilości pozostałości pestycydów i zwiększonego spożycia metabolitów wtórnych 
roślin, które charakteryzują żywność ekologiczną. Przegląd ten wykazał potrzebę dalszych, zwłaszcza dużych badań 
kohortowych dotyczących wpływu spożywania żywności ekologicznej na rozwój określonych chorób.

Słowa kluczowe: żywność ekologiczna, skład, pestycydy, składniki odżywcze, zdrowie, nowotwory
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INTRODUCTION

Organic food is produced from plant raw materials 
obtained without the use of artificial fertilizers 
and pesticides, and from animal raw materials in 
the production of which animals are bred without 
the use of antibiotics and live in conditions close to 
natural. Besides those, the applied raw materials for 
consumption and food production cannot come from 
genetically modified organisms and their processing 
excludes the use of radiation and most food additives 
[12]. Organic food production is becoming more and 
more popular and is growing systematically at a rate 
of several percent per year [22]. Still, it is a minority 
of food available on the market. A good example is the 
European Union in which organic farming area is 7.5% 
in a total utilized agricultural area [13]. Proponents of 
organic food are convinced that it is more beneficial 
to health and tastier. In recent years, several meta-
analyses and cohort studies have been published that 
allow drawing more solemn conclusions about the 
impact of eating organic food on human health. The 
aim of the work was to review recent research related 
to this topic.

DIFFERENCES IN THE COMPOSITION 
OF RAW MATERIALS OF PLANT ORIGIN

Nutritional composition of plant raw materials 
depends on growing conditions, a season of the year, 
application of fertilizers and plant protection products. 
Since plant materials produced in the organic system 
are obtained without the use of mineral fertilizers and 
pesticides, their composition has been compared many 
times to those obtained in the conventional system. The 
most commonly comparable ingredients, in this case, 
include pesticides, nitrates, toxic metals and broadly 
understood secondary metabolites such as vitamin 
C, carotenes and polyphenols. Some researchers go 
further and try to find differences also in the content 
of mycotoxins and microbial contaminants [16].

By definition, pesticides should not be used in 
organic production. However, a control analysis 
carried out in the European Union showed that 6.5% 
of organic product samples contain pesticide residues 
(44% of conventional produce food samples). The 
presence of pesticide residues is one thing, and the 
exceedance of maximum residue levels is the other. 
In this case, consumers of organic food may also feel 
calmer because exceeding the permissible levels of 
pesticide residues was found 6 times more often in 
products obtained conventionally compared to organic 
food (1.2 vs 0.2 % of samples) [10].

Nitrates are a natural component of plant material 
and their quantity depends on such factors as species, 
variety, part of the plant, fertilization, soil type and 

pH, time of cultivation and harvest [15]. Many reviews 
showed that the content of nitrates in raw materials 
obtained organically is 15-50% lower, compared to 
conventional raw materials, although this difference 
is not always statistically significant [6]. A separate 
issue is the effect of consumed nitrates on human 
health and here this dependence is even more difficult, 
especially that usually the average diet of non-organic 
products does not exceed the harmful level of nitrate 
consumption [17, 33].

When analysing the content of toxic metals, 
the vast majority of analysed products contained 
acceptable levels of lead or cadmium [17, 30, 31]. 
However, the differences between organic and 
conventional products are not always clear-cut. 
Staniek and Krejpcio [27] found that the cadmium 
content in organic cereals, vegetables and fruit was 
higher than in the conventional counterparts. On the 
other hand, lead level in most organic vegetables and 
fruits was lower in comparison with conventional 
products. Different results found Zaccone et al. [34] 
showing that significantly higher heavy metal input 
to soil provided by addition the organic fertilizer 
significantly increased the content of Pb, Zn and Ni, 
simultaneously decreasing the content of Cd, Cr and 
Cu in semolina samples. Lower concentration of Cd 
in organic products was confirmed in meta-analyses 
based on 343 peer-reviewed publications carried out 
by Barański et al. [2].

The content of vitamin C in organic fruits and 
vegetables is in most cases higher than in the case of 
those obtained by the conventional method [3] while the 
content of secondary metabolites such as carotenes that 
are not involved in defence against diseases and pests is 
no different [6] although there are some single studies 
where the content of carotenoids in organic samples 
was higher than in conventional counterparts [18, 19].

Another example of secondary metabolites is 
phenolic compounds. Cebulak et al. [8]  showed a 19% 
higher content of polyphenolic compounds in organic 
broccoli compared to those conventionally grown. 
Very similar results were obtained by Hallmann et 
al. [19] who analysed the effect of processing on the 
concentration of bioactive compounds in organic vs. 
conventional pickled bell pepper. The conventional 
pickled bell pepper fruits were richer in phenolic acids, 
while organic samples contained significantly more 
flavonoids and carotenoids. Such individual results 
are also confirmed by meta-analyses [26]. Artificial 
nitrogen fertilizers used in conventional production 
increase the yield although they reduce the content of 
phenolic compounds in contrast to natural fertilizers 
(with more difficult access to nitrogen), which affect 
a higher content of phenolic compounds, and thus 
greater resistance to pests and diseases, while giving 
a lower yield [6].

Organic food and health
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In addition to the above, the content of other 
ingredients was also subject to comparative analysis. 
Polak-Śliwińska et al. [24]  showed significantly 
lower content of patulin and 5-HMF in fruit and 
vegetable juices made from organic and conventional 
raw materials although in none of the samples the 
maximum permissible content has been exceeded. 
Analysis of aflatoxin and ochratoxin A in dried fruits 
also showed a lower probability of finding mycotoxins 
in organic than conventional products [14]. Analysis 
of several studies concerning detecting Escherichia 
coli in organic and conventional fruits, vegetables and 
grains showed no significant difference [26].

An additional argument raised by enthusiasts of 
organic food is the difference in taste with a clear 
indication in favour of organic products, although 
other authors do not confirm this. Zhao et al showed no 
significant differences between the taste of traditionally 
and organically produced tomatoes, cucumbers, 
onions, lettuce and spinach [35]. An interesting 
experiment was also carried out by Apaolaza et al. [1] 
proving that the label made the same wine taste better 
if consumers were convinced that they were drinking 
an organic product.

DIFFERENCES IN THE COMPOSITION 
OF RAW MATERIALS OF ANIMAL 

ORIGIN

Palupi et al. [23] carried out a meta-analysis 
comparing 29 studies concerning the nutritional 
quality of conventional and organic dairy products. 
It was shown that concentration of some pro-healthy 
ingredients like α-linolenic acid, total omega-3 
fatty acid, cis-9,trans-11 conjugated linoleic acid, 
trans-11 vaccenic acid, eicosapentaenoic acid, and 
docosapentaenoic acid and omega-3 to -6 ratio is 
significantly higher in organic products. On the 
other hand, conventional products contained less 
fat, saturated and monounsaturated fatty acids. No 
significant differences were observed for the content 
of α-tocopherol and β-carotene.

A few years later, meta-analyses based on 170 
published studies carried out by Średnicka-Tober et al. 
[29] showed that there were no significant differences 
in total saturated and monounsaturated fatty acids 
concentrations between organic and conventional 
milk. However, the results concerning unsaturated 
fatty acids were in agreement with Palupi et al. [23] 
meta-analysis. Średnicka-Tober et al. [29] also showed, 
in contrast to Palupi et al. [23] that organic milk has 
significantly higher α-tocopherol concentrations. 

In order to run an organic farm, it is necessary to 
fulfil a lot of requirements. However, there are still 
some farmers who run their farms in a more traditional 
way but they do not try to get organic producer 

P. Glibowski

certification. This was the topic of a study carried out 
by Butler et al who analysed fatty acid and fat-soluble 
antioxidant concentrations in milk from high- and low-
input conventional and organic systems. Milk from 
both the low-input organic and non-organic systems 
(10 and 5 farms, respectively) had significantly higher 
concentrations of nutritionally desirable fatty acids 
and antioxidants (conjugated linoleic and α-linolenic 
acids, α-tocopherol and carotenoids) compared with 
milk from the conventional high-input (10 farms) 
system. The differences resulted from the stage 
and length of the grazing period and more detailed 
analysis showed that concentration of antioxidants and 
conjugated linoleic acid was in some cases higher in 
milk obtained from low-input non-organic than that 
from organic cows [7]. 

Analysis of differences in the composition of organic 
and non-organic meat was carried out by Średnicka-
Tober et al. [28]. In a meta-analysis based on sixty-
seven studies, they showed that organic meat contains 
a slightly lower concentration of monounsaturated 
fatty acids and 23% higher polyunsaturated fatty acids 
(PUFA), especially, n-3 PUFA (47%). Authors estimate 
that bearing in mind average meat fat consumption 
in European Union those who consume only organic 
meat intake 17, 22 and 21 % more PUFA, n-3 PUFA 
and n-6 PUFA, respectively, and similar values of 
saturated fatty acids [28].

Meta-analysis concerning contamination of 
organic and conventional animal origin products with 
bacterial pathogens showed insignificant differences 
in case of chicken, pork, raw milk and eggs, however, 
in most analysed works risk for isolating antibiotic-
resistant bacteria in organic products was lower than 
in nonorganic products [26].

THE EFFECT OF ORGANIC FOOD 
CONSUMPTION ON HUMAN HEALTH

Although organic food has been known for a long 
time, research on the impact of its consumption on 
health for many years was not very spectacular. 
Dangour et al. [9] in their systematic review analysed 
98,727 articles identifying 12 relevant among were 6 
clinical trials, 1 cohort study, and 1 cross-sectional 
study. The number of subjects in clinical trials was 
usually small (6-66 subjects) and duration was short 
(1-30 days). Among all analysed studies only cohort 
study involving 2764 infants aged 0–2 y carried out 
by Kummeling et al. [21] showed that consumption 
of strictly organic dairy products (more than 90 % 
of organic products in a diet) was associated with 
a significantly lower risk of eczema in the analysed 
group. However, the conclusion of this systematic 
review was a lack of evidence for nutrition-related 
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health effects that result from the consumption of 
organic food [9].

Kesse-Guyot et al. [20] in a cohort study involving 
54 311 adult participants analysed the effect of 
consumer attitude and frequency of use of 18 organic 
products on the risk of overweight and obesity. 
Applying multivariate models, after accounting 
for confounders such as level of plant foods, sweet 
and alcoholic beverages, processed meat or milk 
consumption, they found that compared to non-
consumers of organic products, regular consumers of 
organic foods showed 42 and 36% lower probability 
of overweight in women and men, respectively, and 
in case of obesity, 48 and 62% lower probability in 
women and men, respectively. In the discussion of the 
results, authors indicate pesticide residues as factors 
responsible for an increased risk of having excessive 
weight.

In 2014, an outstanding scientific work concerning 
a large prospective study of women in the United 
Kingdom and analysis of organic food consumption and 
the incidence of cancer was carried out by Bradbury 
et al. [5]. The authors investigated the relationship 
between the frequency of consumption of organic food 
and cancer incidence in 623 080 middle-aged women 
within 9.3 years’ period. Statistical analysis showed 
that consumption of organic food was not associated 
with a reduction in the incidence of all cancer when the 
groups of never (30%) vs usually/always (7%) eating 
organic food were compared. Similar results obtained 
after analysis of most of 17 individual cancer sites or 
types, however, organic food consumers had a 9% 
higher risk of breast cancer and 21% lower risk of non-
Hodgkin lymphoma than those who never consumed 
organic food. The authors indicate pesticide residues 
as a likely factor differentiating these two food groups, 
however, in case of breast cancer, they suppose that 
this slightly risk increase in women consuming organic 
food can result from that they are more likely to attend 
breast cancer screening and therefore are more likely 
to be diagnosed with breast cancer [5]. 

Another impressive cohort study (28,192 pregnant 
women) was carried out by Torjusen et al. [32] who 
analysed the risk of pre-eclampsia and organic 
vegetable consumption. Women who often or mostly 
consumed organic vegetables had a 24% lower risk of 
pre-eclampsia than those who reported rare or lack of 
such consumption. As it was in the above described 
studies, the authors suppose that lower exposition 
on pesticide residues when organic vegetables are 
consumed can be the main factor affecting the 
obtained results. The potential mechanism involved 
in this phenomenon concerns inflammation. Since 
the low intake of pesticide residues and additionally, 
secondary metabolites present at a higher level in 
organic plants, with their positive influence on gut 

microbiota, decrease inflammation perhaps this 
decreases the risk of pre-eclampsia.

Quite disturbing results obtained Rauh et al. [25], 
Bouchard et al. [4] and Engel et al.  [11] analysing 
prenatal exposure to organophosphate pesticides and 
their effect on cognitive development of children. In 
their cohort studies involving from 265 to 404 children 
and their mothers, they found that prenatal exposure 
to organophosphates is negatively associated with 
cognitive development. Children born by mothers with 
a high level of organophosphate pesticide metabolites 
found in urine during pregnancy had an average deficit 
of 7.0 IQ points compared with those who were born by 
mothers with the lowest pesticide prenatal exposure. 
Fortunately, children’s urinary pesticides metabolites 
concentrations were not associated with cognitive 
scores. Trying to understand the mechanisms involved 
in this phenomena authors indicate more vulnerable 
foetal nervous systems being under unique processes 
occurring during this stage of development [4]. 

Very interesting prediction proposed Brandt at 
al. [6] who assumed that 12% increased intake of 
biologically active compounds present in organic fruits 
and vegetables is like 12% increased consumption of 
fruits and vegetables. They applied a mathematical 
model to calculate the health outcome of this increased 
consumption and estimated the potential increase in 
life expectancy. Assuming that a woman switched 
from conventional to organic products without 
changing the amount consumed per day she would live 
17 days longer.  The same calculation for a man gives 
25 days’ longer life.

Although in a perfect world we probably all would 
like to consume organic food, it is not realistic at present 
due to its high prices and problems with common 
availability, and looking from a global perspective, 
due to low production efficiency and the high number 
of inhabitants of the Earth. There is still a need for 
research on the impact of organic food consumption 
on specific diseases because, as this review has shown, 
there are plenty of gaps to fill. To the best of author’s 
knowledge, there are no meta-analyses, critical reviews 
and especially large cohort studies concerning the 
influence of organic food intake on the development 
of cancer in men, overweight and obesity in children, 
as well as the effect of organic food consumption of 
animal origin on the development of cardiovascular 
diseases. For this reason, further research is necessary 
to fulfil these lacks.

CONCLUSIONS

Although the results from individual studies are 
not always consistent, statistically speaking, organic 
raw materials of plant origin contain less pesticides, 
nitrates, toxic metals as well as more vitamin C and 
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polyphenols. In case of animal origin products, it is 
expected to find more unsaturated fatty acid and in 
organic dairy products, additionally, a higher content 
of protein and saturated fatty acids, however, more 
important here is the length of the grazing period 
and access to fresh forage than a production system. 
Although a diet based on organic food significantly 
reduces exposure to pesticides and increase access to 
antioxidants, it generally does not provide a significant 
nutritional advantage compared to a conventional 
diet. Nonetheless, some large cohort studies showed 
that the systematic, consumption of organic products 
reduces the risk of overweight and obesity for both 
sexes, as well as non-Hodgkin lymphoma in the case 
of women. Besides, the consumption of dairy products 
significantly reduces the risk of eczema in infants, 
and organic fruits and vegetables, pre-eclampsia 
in pregnancy. Many studies suggest that the lower 
morbidity of these diseases by organic food consumers 
is the result of lower intake of pesticide residues and 
higher intake of antioxidants. Since there are still 
many unanswered questions concerning the effects 
of organic food consumption on the development of 
numerous diseases, farther research, especially large 
cohort studies are necessary to be carried out.
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ABSTRACT
Background: The length and the quality of life are determined by, among other things, environmental factors. The place 
of residence is associated with certain differences in nutritional culture, with food traditions and customs being of great 
importance. Also, the location of a given country in a specific climate zone has an impact on the choice of food products 
and their preparation.
Objective: The aim of the study was to analyse eating behaviours among adult residents of Greece and Poland as well as 
to investigate to what extent these behaviours are impacted by the place of residence of respondents.
Materials and methods: A total of 633 randomized respondents at the age of 50 or older (312 Greeks and 321 Poles) were 
included in the study. The author’s questionnaire was used in the research. 
Results: A total of 41.07% of respondents, including 31.09% of Greeks and 50.78% of Poles, declared having 4-5 meals 
per day. Fish was consumed 1-2 times a week by 29.27% of respondents, including 23.40% of Greeks and 15.26% of Poles. 
Whole wheat bread was consumed several times daily by 20.7% of respondents, including 19.55% of Greeks and 21.81% 
of Poles. Coarse groats and pasta were consumed a few times weekly by 23.06% of respondents, including 25.64% of 
Greeks and 20.56% of Poles.
Conclusions: Eating behaviours in adult Poles and Greeks are varied, with healthier eating habits in the latter group. 
There are significant differences between the intake of food products rich in fibre and omega-3 fatty acids by residents of 
Greece and Poland. 

Key words: eating behaviours, frequency of consumption, Poland, Greece

STRESZCZENIE
Wprowadzenie: Długość życia i jego jakość uwarunkowana jest m.in. czynnikami środowiskowymi. Miejsce zamiesz-
kania cechuje pewna odmienność kultury związanej z żywieniem, istotne znaczenie mają w tym przypadku tradycje 
i zwyczaje żywieniowe. Położenie kraju w określonej strefie klimatycznej wpływa także na dobór produktów spożyw-
czych oraz sposób przygotowania ich do spożycia. 
Cel: Analiza wybranych zachowań żywieniowych dorosłych mieszkańców Grecji i Polski oraz zbadanie w jakim stopniu 
miejsce zamieszkania ma wpływ na występowanie różnic w zachowaniach żywieniowych osób badanych.
Materiał i metody: W badaniu uczestniczyły 633 dobrane losowo osoby w wieku 50 lat i więcej (312 Greków oraz 321 
Polaków). Narzędziem badawczym był autorski kwestionariusz ankiety. 
Wyniki: Na spożycie 4-5 posiłków w ciągu dnia wskazało 41,07% osób, w tym mniej Greków (31,09%), niż Polaków 
(50,78%). Ryby 1-2 razy w tygodniu były spożywane przez 29,27% badanych, w tym przez więcej osób z Grecji (23,40%), 
niż z Polski (15,26%). Pełnoziarniste pieczywo kilka razy dzienne było spożywane przez 20,7% osób, w tym przez 
19,55% Greków oraz 21,81% Polaków. Kilkukrotne w ciągu tygodnia spożywanie grubych kasz i makaronów zadeklaro-
wało 23,06% badanych, w tym 25,64% Greków oraz 20,56% Polaków.
Wnioski: Zachowania żywieniowe dorosłych mieszkańców Grecji i Polski są zróżnicowane, przy czym korzystniejszymi 
zachowaniami charakteryzowali się mieszkańcy Grecji. Istnieją znaczne różnice między spożyciem przez mieszkańców 
Grecji i Polski produktów spożywczych bogatych w błonnik i kwasy tłuszczowe omega-3.

Słowa kluczowe: zachowania żywieniowe, częstość spożycia, Polska, Grecja
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INTRODUCTION

The length and the quality of life are determined 
by a variety of factors. The greatest importance is 
attributed to environmental factors, such as proper 
eating behaviours, an appropriate level of physical 
activity, a reasonable way of spending free time and 
getting sufficient sleep [3, 17]. Dietary guidelines 
for adults are based on providing the body with 
appropriate amounts of vegetables, fruit, lean meat 
and dairy products, whole-grain products, as well as 
fats, mainly of plant origin. Compliance with these 
recommendations helps prevent a number of diet-related 
diseases and may increase average life expectancy [16, 
20]. The place of residence is associated with certain 
differences in nutritional culture, with food traditions 
and customs being of great importance. Furthermore, 
the location of a given country in a specific climate 
zone has an impact on the choice of food products and 
their preparation. However, despite these differences, 
recommendations for healthy eating patterns in 
different groups of population, including adults, have 
been developed based on the body’s need for energy 
and nutrients as well as physiological changes [7].

The ageing of the world population, including 
Europeans, which has been observed for many years, 
has led to an increased proportion of older people in 
their populations [3, 17]. According to EUROSTAT 
data, older people accounted for 17.1% of the total 
Polish population in 2018, which is 3.6% higher 
compared to 2008. Greece, on the other hand, is 
among EU countries with the highest ageing rates. 
Currently, the proportion of elderly people in Greece 
is 21.8% compared to 18.7% in 2008. The number of 
elderly people is growing. It is estimated that they 
will account for 31.3% of the European population in 
2100, which is higher by 11.5% compared to 2018 [5]. 
Therefore, it seems important to follow well-balanced 
diet to improve both life expectancy and quality. 
This should begin already early in life, preferably in 
childhood.

The aim of the study was to analyse eating 
behaviours among adult residents of Greece and 
Poland as well as to investigate to what extent these 
behaviours are impacted by the place of residence of 
respondents.

MATERIALS AND METHODS

A total of 633 randomized respondents at the age 
of 50 or older, including 312 Greeks and 321 Poles, 
were included in the study, which was conducted 
personally in the winter season of 2019. The study 
used an original questionnaire consisting of 3 parts. 
The first part inquired about socio-demographic data, 
the second part was comprised of questions on eating 

behaviours and the frequency of consuming selected 
food products during the last 30 days before the study, 
and the third part was a self-assessment of eating 
behaviours.

Participation in this study was voluntary. All 
respondents were informed about the aim of the study 
and have agreed to participate in it. The study didn’t 
require approval of the Bioethics Committee.

The main study was preceded by a pilot study to 
verify the research tool, including the elimination 
of language errors. The pilot study was conducted 
in a group of 15 respondents. After analysing the 
obtained answers, corrections were performed so that 
the questions included in the questionnaire be fully 
comprehensible to the respondents. This was followed 
by the main study.

The obtained results were processed using the 
Microsoft Office Excel 2010. The answers obtained 
were classified taking into account the place of 
residence of respondents. Statistica 13.3 (TIBCO 
Statistica™) was used for statistical analysis. A chi-
square test was used to analyse the relationships 
between the place of residence, eating habits and 
consumption rates for different groups of food 
products. The level of statistical significance was set 
at p < 0.05 for all analyses.

RESULTS

The characteristics of the study group is shown in 
Table 1.

A total of 633 respondents, including 49.29% of 
Greeks and 50.71% of Poles, were included in the study. 
Respondents aged between 50 and 55 years dominated, 
with 33.65% of Greeks and 13.40% of Poles in this 
group. The majority of study participants declared 
secondary education, with most Greeks reporting 
primary education (34.94%) and most Poles declaring 
secondary education (41.12%). Most respondents were 
unemployed, with fewer professionally inactive Greeks 
(46.47%) than Poles (59.81%). 46.47% of Greeks and 
49.53% of Poles respondents lived with their spouses 
in their family home (Table 1).

Selected eating habits are shown in Tables 2-3.
Recommended consumption of 4-5 meals a day 

was declared by 31.09% Greeks and 50.78% Poles. 
81% of Poles and 55.13% of Greeks had breakfast on 
a daily basis. Most Greeks (35.26%) consumed their 
breakfast 30 minutes after waking up, whereas most 
Poles (38.94%) had their breakfast 30-60 minutes after 
waking up. The last meal was most often consumed 
30 - 60 minutes before bedtime, as declared by 28.53% 
of Greeks and 27.41% of Poles (Table 2).

A recommended intake of water was declared 
by 32.05% of Greeks and 21.50% of Poles. Freshly 
squeezed fruit and vegetable juices were rarely 
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consumed by the respondents. 48.4% and 91.35% of 
Greeks, 64.8% and 91.28% of Poles and 91.31% did 
not drink fruit or vegetable juices, respectively. The 
majority of Polish respondents had 2 glasses of tea 
(35.83%) and up to one glass of coffee (38.01%) per 
day. The majority of Greek respondents declared 
that they had no tea (42.95%) and 2 glasses of coffee 
(39.74%) daily (Table 3).

Consumption rates for the selected groups of food 
products are shown in Tables 4-7.

Whole wheat bread was consumed several times 
daily by 19.55% of Greeks and 21.81% of Poles. Both 
Greeks and Poles consumed white bread more often 

during the day, 25.00% 30.22% respectively. Coarse 
groats and pasta were consumed a few times weekly 
by 25.64% of Greeks and 20.56% of Poles (Table 4).

Daily consumption of cow’s milk was declared by 
more Greeks (37.18%) than Poles (25.86%); whereas 
daily consumption of fermented dairy beverages was 
declared by 27.41% Poles and 12.82% Greeks. Cottage 
cheese was consumed a few times weekly by more 
Greeks than Poles (41.35% vs. 31.15%, respectively). 
Cheese and processed cheese were consumed several 
times weekly by 43.61% of Poles and 39.10% of Greeks 
(Table 5). 

Table 1. Characteristics of the study group

Variables
Greece Poland

n=312 % n=321 %

Sex
women 181 58.01 198 61.68
men 131 41.99 123 38.32

Age group
50-59 years 158 50.64 84 26.17
60-69 years 93 29.81 158 49.22
≥70 years 61 19.55 79 24.61

Education

higher 17 5.45 40 12.46
vocational 89 28.53 109 33.96
secondary 97 31.09 132 41.12
primary 109 34.94 40 12.46

Professional activity
working 167 53.53 129 40.19
non-working 145 46.47 192 59.81

Place of residence 
and living status

in family home, alone 73 23.40 82 25.55
in family home, with my husband/wife 145 46.47 159 49.53
in multigenerational family home 80 25.64 80 24.92
in a nursing home 14 4.49 0 0.00

Table 2. Nutritional behaviours concerning meals consumption

Selected nutritional behaviour
Greece Poland Statistical 

analysisn=312 % n=321 %

Amount of meals
3 or less meals 196 62.82 139 43.30

p<0.05
Vc=0.204-5 meals 97 31.09 163 50.78

more than 5 meals 19 6.09 19 5.92

Consumption of 
breakfast

yes, sometimes 99 31.73 53 16.51
yes, always 172 55.13 260 81.00
no, never 41 13.14 8 2.49

Time of eating the first 
meal (after waking up)

up to 30 minutes 110 35.26 120 37.38
p=0.018
Vc=0.13

30-60 minutes 98 31.41 125 38.94
> 60 minutes 42 13.46 39 12.15
variously 62 19.87 37 11.53

Time of eating the last 
meal (before bedtime)

immediately before 16 5.13 32 9.97

ND*
30-60 minutes 89 28.53 88 27.41
60-120 minutes 81 25.96 72 22.43
> 120 minutes 70 22.44 78 24.30
variously 56 17.95 51 15.89

*ND – inability to run statistical analysis due to small group size
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Table 3. Nutritional behaviours concerning fluids intake

Selected nutritional behaviour
Greece Poland Statistical 

analysisn=312 % n=321 %

Water intake

6 glasses or more 100 32.05 69 21.50
p<0.5

Vc=0.15
4-5 glasses (cups?) 108 34.62 113 35.20
3 glasses or less 93 29.81 113 35.20
I don’t drink water 11 3.53 26 8.10

Freshly squeezed fruit 
juices intake

2 glasses or more 12 3.85 21 6.54
p<0.05

Vc=0.20
1 glass or less 149 47.76 92 28.66
I don’t drink fruit 
juices 151 48.40 208 64.80

Freshly squeezed 
vegetable juices intake

2 glasses or more 9 2.88 6 1.87

ND*1 glass or less 18 5.77 22 6.85
I don’t drink vegetable 
juices 285 91.35 293 91.28

Tea

3 glasses or more 20 6.41 105 32.71
p<0.05

Vc=0.50
2 glasses 42 13.46 115 35.83
1 glass or less 116 37.18 61 19.00
I don’t drink tea 134 42.95 40 12.46

Coffee

3 glasses or more 80 25.64 49 15.26
p<0.05

Vc=0.17
2 glasses 124 39.74 113 35.20
1 glass or less 86 27.56 122 38.01
I don’t drink coffee 22 7.05 37 11.53

* ND – inability to run statistical analysis due to small group size

Table 4. Consumption frequency of cereal products

Consumption frequency
Greece Poland Statistical 

analysisn=312 % n=321 %

Whole wheat bread

a couple times a day 61 19.55 70 21.81

p<0.05
Vc=0.19

once a day 44 14.10 71 22.12
a couple times a week 59 18.91 35 10.90
once a week or less 23 7.37 44 13.71
occasionally 32 10.26 33 10.28
never 93 29.81 68 21.18

White bread

a couple times a day 78 25.00 97 30.22

p=0.04
Vc=0.14

once a day 67 21.47 76 23.68
a couple times a week 46 14.74 45 14.02
once a week or less 20 6.41 29 9.03
occasionally 26 8.33 29 9.03
never 75 24.04 45 14.02

Coarse groats and 
pasta

a couple times a day 26 8.33 10 3.12

p<0.05
Vc=0.33

once a day 80 25.64 66 20.56
a couple times a week 70 22.44 158 49.22
once a week or less 29 9.29 42 13.08
occasionally 107 34.29 45 14.02

Assessment of eating behaviours in adult residents of Greece and Poland
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Fish was consumed at 1-2 servings a week by 
more Greeks (23.40%) than Poles (15.26%). Sea 
food was consumed several times a week by more 
Greeks (12.82%) than Poles (1.25%). White meat was 

consumed several times a week by 45.51% of Greeks 
and 49.53% of Poles, whereas the same rate for red 
meat was 32.37% for Greeks and 31.78% for Poles. 
(Table 6).  

Table 5. Consumption frequency of dairy products

Consumption frequency
Greece Poland Statistical 

analysisn=312 % n=321 %

Cow’s milk

daily 116 37.18 83 25.86
p<0.05

Vc=0.17
a couple times a week 43 13.78 83 25.86
once a week or less 46 14.74 43 13.40
occasionally or never 107 34.29 112 34.89

Sheep’s milk

daily 19 6.09 3 0.93

ND*
a couple times a week 18 5.77 3 0.93
once a week or less 33 10.58 0 0.00
occasionally or never 242 77.56 315 98.13

Fermented dairy 
beverages

daily 40 12.82 88 27.41
p<0.05

Vc=0.23
a couple times a week 94 30.13 113 35.20
once a week or less 70 22.44 59 18.38
occasionally or never 108 34.62 61 19.00

Cottage cheese

daily 71 22.76 34 10.59
p<0.05

Vc=0.26
a couple times a week 129 41.35 100 31.15
once a week or less 61 19.55 131 40.81
occasionally or never 51 16.35 56 17.45

Cheese and processed 
cheese

daily 58 18.59 36 11.21
p=0.005
Vc=0.14

a couple times a week 122 39.10 140 43.61
once a week or less 72 23.08 100 31.15
occasionally or never 60 19.23 45 14.02

* ND – inability to run statistical analysis due to small group size

Table 6. Consumption frequency of meat, fish and seafoods

Consumption frequency
Greece Poland Statistical 

analysisn=312 % n=321 %

Fish

daily 13 4.17 5 1.56
p<0.05

Vc=0.19
a couple times a week 73 23.40 49 15.26
once a week or less 196 62.82 201 62.62
occasionally or never 30 9.62 66 20.56

Seafood (lobster, crab, 
prawns, langoustine)

daily 10 3.21 0 0.00

ND*
a couple times a week 40 12.82 4 1.25
once a week or less 126 40.38 15 4.67
occasionally or never 136 43.59 302 94.08

White meat 
(chicken, turkey)

daily 16 5.13 31 9.66

ND*
a couple times a week 142 45.51 159 49.53
once a week or less 140 44.87 118 36.76
occasionally or never 14 4.49 13 4.05

Red meat 
(pork, beef)

daily 19 6.09 17 5.30
p=0.04
Vc=0.11

a couple times a week 101 32.37 102 31.78
once a week or less 163 52.24 148 46.11
occasionally or never 29 9.29 54 16.82

* ND – inability to run statistical analysis due to small group size

E. Szczepańska, J. Rzepecka, A. Góra, et al.
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Potatoes were consumed several times a week by 
57.69% of Greeks and 56.39% of Poles. Daily vegetable 
consumption was declared by more Greeks than Poles 
(52.88% and 34.89%, respectively). Legume seeds 
were consumed several times a week by more Greeks 
(30.13%) than Poles (5.92%). Daily consumption of 
Table 7. Consumption frequency of vegetables, fruits, nuts and olives

Consumption frequency
Greece Poland Statistical 

analysisn=312 % n=321 %

Potatoes

daily 31 9.94 98 30.53
p<0.05

Vc=0.30
a couple times a week 180 57.69 181 56.39
once a week or less 71 22.76 30 9.35
occasionally or never 30 9.62 12 3.74

Vegetables

daily 165 52.88 112 34.89

p<0.05
Vc=0.21

a couple times a week 96 30.77 164 51.09
once a week or less 29 9.29 27 8.41
occasionally or never 22 7.05 18 5.61

Pulses

daily 33 10.58 5 1.56

ND*
a couple times a week 94 30.13 19 5.92
once a week or less 156 50.00 118 36.76
occasionally or never 29 9.29 179 55.76

Fruits

daily 177 56.73 217 67.60
p=0.042
Vc=0.11

a couple times a week 80 25.64 65 20.25
once a week or less 32 10.26 23 7.17
occasionally or never 23 7.37 16 4.98

Unsalted nuts

daily 41 13.14 14 4.36
p<0.05

Vc=0.40
a couple times a week 77 24.68 24 7.48
once a week or less 79 25.32 41 12.77
occasionally or never 115 36.86 242 75.39

Olives/olive oil

daily 214 68.59 39 12.15
p<0.05

Vc=0.60
a couple times a week 59 18.91 107 33.33
once a week or less 27 8.65 64 19.94
occasionally or never 12 3.85 111 34.58

* ND – inability to run statistical analysis due to small group size

fruit was declared by more Poles (67.60%) than Greeks 
(56.73%). Daily use of olive oil was reported by more 
Greeks (68.59%) than Poles (12.15%). Unsalted nuts 
were consumed several times weekly by more Greeks 
(24.68%) than Poles (7.48%) (Table 7).

Assessment of eating behaviours in adult residents of Greece and Poland
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Types of fat used for bread and food processing are 
shown in Figures 1 and 2. 

Butter was the most common fat for bread with 
more Poles (62.31%) than Greeks (30.13%) using this 
product. Oil and olive oil were the most common fats 

respondents aged 65-79 years, who came from five 
European countries: France, Italy, the Netherlands, 
Poland and the United Kingdom. The authors showed 
that only 16.9% of respondents had more than 3 meals 
daily, whereas the vast majority of respondents (69.3%) 
declared 3 meals a day. The present study showed 
that daily consumption of breakfast was declared by 
68.25% of respondents, including more Poles (81%) 
than Greeks (55.13%). More optimistic results were 
reported by the authors investigating eating habits 
among Chileans over the age of 60 years. Most of them 
(76.6%) reported daily consumption of breakfast [4].

Our study demonstrated that the daily intake of tea 
was usually 1 glass or less (27.96%), or none (27.49%). 
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used for food processing and were more popular with 
Greeks (91.03%) than Poles (67.29%) (Figures 1 and 2). 

The majority of respondents self-assessed their 
eating habits as good, including 55.45% of Greeks and 
56.39% of Poles (Figure 3). 

DISCUSSION

Over the past few decades, technological 
development, including advances in medicine, and 
better living conditions have led to an improvement of 
both life quality and expectancy. Great importance is 
also attributed to eating habits, which should depend 
on, among other things, age, sex and type of physical 
activity.

Regular meals consumption reduces the risk of 
overweight, obesity as well as occurrence of metabolic 
diseases. The study showed that the recommended 
intake of 4-5 meals a day was declared by 41.07% of 
respondents, including less Greeks (31.09%) than Poles 
(50.78%). Different results were obtained by Jeruszka-
Bielak et al. [10] who conducted their study in 1,144 
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However, a comparative analysis showed a significant 
variation: most Greeks declared that they consumed 
no tea (42.95%) or up to 1 glass of tea daily (37.18%), 
whereas most Poles declared having 2 to 3 glasses of 
tea daily (35.83% and 32.71%, respectively). Similar 
findings were reported by Naumovski et al. [15] who 
investigated the intake of green and black tea among 
Greeks aged ≥ 50 years in the context of ageing. The 
authors showed that the respondents usually had 
one cup of tea or less (both black and green) a day. 
Furthermore, the study confirmed that green tea 
components play an important role in successful 
ageing, as well as are key elements of healthy diet in 
adults.

Our study demonstrated that wholemeal bread was 
consumed several times daily less frequently than 
white bread, i.e. 20.7% and 27.65%, respectively, and 
that coarse groats and pasta were consumed a few 
times weekly by 23.06% of respondents. Different 
results were presented by Suliga [18], who assessed 
health-related eating behaviours in adult and elderly 
individuals. According to the author, 17.7% of the 
166 respondents declared consumption of wholemeal 
bread and coarse groats several times daily (including 
16.6% of women and 19.4% of men), whereas 15.9% 
of respondents (14.4% of women and 17.9% of men) 
reported that they consumed these products several 
times a week. Inadequate consumption of whole grains 
may be associated with the occurrence of various 
civilization diseases, such as diabetes, cardiovascular 
diseases and certain cancers [11]. Additionally, 
insufficient amount of fibre in the diet of which the 
best source are whole grains, may result in greater 
consumption of products of low nutritional value that 
could lead to overweight or obesity.

Milk and dairy products should be an important 
element of a daily diet due to their content of calcium, 
which is crucial for bone mineral density [14]. Our 
study showed that 31.44% of respondents declared 
daily intake of cow’s milk, and 20.22% of respondents 
reported daily intake of fermented dairy beverages. 
Foscolou et al. [6], who conducted a study to assess 
the relationship between whole grain consumption 
and ageing, considering general eating habits of adult 
residents of the Mediterranean region, found that the 
intake of dairy products was 3.9 servings a week. 
Different findings were obtained by Hassapidou et al. 
[8] who conducted their study among 4,026 Greeks to 
assess the impact of Mediterranean diet on weight loss 
in the study population. The authors showed that the 
respondents in the study group reported 8.7 servings 
of these products weekly. Furthermore, the authors 
of the study estimated that the mean weekly intake 
of fish was 4.9 servings, and that the same intake 
of poultry and red meat was 1.5 and 13.4 portions, 
respectively. Adequate consumption of meat and fish 

provides many essential nutrients, including complete 
protein which has positive effects on the body. Fish 
are also a good source of polyunsaturated fats, which 
support the proper functioning of the cardiovascular 
system. Insufficient amount of this products in the diet 
might result in occurrence of many diseases [13]. In 
our study, 29.7% of respondents declared an intake of 
1-2 servings of fish per week; 47.55% of respondents 
consumed white meat several times weekly; and 
32.07% of respondents consumed red meat several 
times weekly. Different findings were presented by 
Suliga [18], who reported fish intake several times 
a week in 17.5% of respondents (including 15.3% of 
women and 20.6% of men), and the highest intake 
rates of meat and cold meats among respondents who 
consumed these products several times daily (36.8%), 
with significantly higher rates among men (52.9%) 
compared to women (25.5%).

Vegetables, fruits and dry legume seeds play an 
important role in human nutrition as they are a source 
of multiple vitamins and minerals, dietary fibre, as 
well as bioactive substances, which are beneficial for 
the body. Therefore, they play a key role in preventing 
cardiovascular diseases, gastric, oesophageal, 
pancreatic and colon cancer, as well as overweight 
and obesity [2]. In our study, daily consumption of 
vegetables was declared by 43.76% of respondents (it 
was higher among Greeks than Poles), whereas daily 
consumption of fruit was reported by 62.24% of study 
participants (higher among Poles than Greeks). Legume 
seeds were consumed several times a week by only 
17.85% of respondents. Different results were obtained 
by Kossioni and Bellou [12] who reported daily fruit 
intake in 86.9% of respondents over 60 years of age. 
Hernández-Galiot and Goñi [9] showed in their study 
that 44.2% of women and 47.2% of men consumed at 
least two servings of vegetables (1 serving = 200 g) 
a day. At least three portions of fruit, including fruit 
juices, per day were consumed by 55.8% of women 
and 52.8% of men. At least three servings (1 serving 
= 150 g) of legume seeds were consumed weekly by 
41.9% of women and 41.7% of men.

Regular intake of nuts, which are a source of 
polyunsaturated fatty acids, may significantly improve 
lipid profile and, consequently, reduce the risk of 
myocardial infarction, stroke and cardiovascular 
death [7]. Our study showed that unsalted nuts 
were consumed several times weekly by 15.96% of 
respondents, with higher rates in Greeks (24.68%) 
than in Poles (7.48%). Hernández-Galiot and Goñi [9] 
demonstrated that consumption of one serving of nuts 
(30 g) more than once a week was declared by 20.9% 
of women and 16.7% of men. Adamska et al. [1] who 
assessed eating habits and preferences in different age 
groups (237 adults) showed that the nut intake rates 
of 1 serving per week dropped to two times a month. 

Assessment of eating behaviours in adult residents of Greece and Poland
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According to the authors, the observed tendency may 
result from dental deterioration in the elderly, which 
may account for the low nut intake in this group.

To conclude, our study indicates that there are 
differences in eating habits between Greeks and Poles. 
Greeks consume more vegetables, nuts, legumes, sea 
food, fish and olive oil compared to Poles. Their diet 
is higher in products rich in fibre and omega-3 fatty 
acids, which has beneficial effects on daily food ration. 
Studies show that the Mediterranean diet recommended 
by experts, which is high in vegetables, fruit, olive oil, 
fish and whole grain products, contributes to reduced 
risk of cardiovascular incidents, prevents cognitive 
impairment and, consequently, reduces mortality [9]. 
Therefore, it seems reasonable to promote this type of 
diet in all population groups due to multiple potential 
benefits.

CONCLUSIONS

There are differences in eating behaviours between 
Poles and Greeks, with healthier eating habits in the 
latter group.

There are significant differences between the 
intake of food products rich in fibre (vegetables, 
fruit, wholemeal bread, coarse groats and pasta) and 
omega-3 fatty acids (vegetable oils, unsalted nuts, fish) 
by residents of Greece and Poland.
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ABSTRACT
Background: Lifestyle encompasses, among other things, eating habits, physical activity, and the use of stimulants. 
Individual choices in this area have a direct impact on human health. 
Objective. The aim of this study was to assess the lifestyle in adolescents and to verify whether there is a relationship 
between selected lifestyle elements and gender.
Materials and methods. A total of 304 students (160 women and 144 men) were included in the study. The study used 
an original questionnaire. Chi-square test was used to assess the correlations between gender and eating habits, physical 
activity and the use of stimulants among adolescents. A p-value <0.05 was considered statistically significant.
Results. The students surveyed usually have 4-5 meals daily at 3-4-hour intervals (50.33% and 53.8%, respectively). 
They consume confectionery up to several times a week (35.2%), as declared by more women than men (41.9% of women 
and 27.8% of men). Adolescents usually practise physical exercise several times a week (36.51%), as reported by 29.38% 
of women and 44.44% of men. Occasional alcohol consumption was reported by 44.38% of women and 42.4% of men. 
A total of 61.92% of respondents were non-smokers, as declared by more women than men.
Conclusions. The majority of adolescents lead an unhealthy lifestyle in terms of eating habits, alcohol consumption and 
smoking. Positive behaviours were observed for physical activity. Some lifestyle elements were correlated with gender. 
Women devote less time to physical activity compared to men. Men have a higher tendency to consume carbonated 
beverages and higher amounts of alcohol than women. The obtained research results indicate the need for health education.

Key words: lifestyle, eating habits, adolescents

STRESZCZENIE
Wprowadzenie: Styl życia obejmuje między innymi sposób odżywiania, podejmowaną aktywność fizyczną, stosowanie 
używek. Indywidualne wybory w tym zakresie mają bezpośredni wpływ na zdrowie człowieka. 
Cel. Celem badań była ocena stylu życia młodzieży oraz odpowiedź na pytanie czy występują zależności pomiędzy wy-
branymi elementami stylu życia i płcią badanych osób.  
Materiał i metody. Badaniem objęto 304 uczniów (160 kobiet oraz 144 mężczyzn). Narzędziem badawczym był autor-
ski kwestionariusz ankiety. Do oceny zależności między płcią i zachowaniami żywieniowymi, aktywnością fizyczną 
i stosowaniem używek wśród młodzieży wykorzystano test Chi-kwadrat. Dla wszystkich analiz za istotną statystycznie 
przyjęto wartość p<0.05.
Wyniki. Uczniowie najczęściej spożywali 4-5 posiłków dziennie, a przerwy pomiędzy posiłkami wynoszą 3-4 godziny 
(odpowiednio 50,33% i 53,8% wskazań). Badani uczniowie spożywali słodycze najczęściej kilka razy w tygodniu (35,2% 
wskazań), na taką odpowiedź wskazało więcej kobiet, niż mężczyzn (odpowiednio 41,9% kobiet i 27,8% mężczyzn). 
Aktywność fizyczna była podejmowana przez młodzież najczęściej kilka razy w tygodniu (36,51% wskazań), na taką 
odpowiedź wskazało 29,38% kobiet oraz 44,44% mężczyzn. Alkohol okazjonalnie spożywa 44,38% kobiet i 42,4% męż-
czyzn. Wśród badanych uczniów 61,92% nie paliło papierosów, takiej odpowiedzi udzieliło więcej kobiet, niż mężczyzn. 
Wnioski. Wśród młodzieży przeważał niewłaściwy styl życia, który dotyczył zachowań żywieniowych oraz picia al-
koholu i palenia papierosów. Korzystne zachowania młodzieży obserwuje się w zakresie podejmowania aktywności 
fizycznej. Stwierdzono występowanie zależności pomiędzy niektórymi elementami stylu życia a płcią badanych osób. 
Kobiety poświęcały mniej czasu na aktywność fizyczną w porównaniu z mężczyznami. Mężczyźni natomiast, wykazy-
wali większe skłonności do picia napojów gazowanych i większych ilości alkoholu, niż kobiety. Uzyskane wyniki badań 
wskazują na konieczność prowadzenia edukacji zdrowotnej.

Słowa kluczowe: styl życia, zachowania żywieniowe, młodzież
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INTRODUCTION

Lifestyle encompasses, among other things, eating 
habits, physical activity, and the use of stimulants. 
Choices in this area have a direct impact on human 
health [2, 3].

An appropriate number of 4-5 meals per day 
consumed at 3-4-hour intervals is needed for 
maintaining proper health [11]. It is also important 
to consume vegetables, fruit and nuts, which provide 
vitamins, minerals, flavonoids and other compounds 
that support the proper functioning of the body 
[8, 25]. Dietary intake of fish ensures the supply of 
anti-inflammatory polyunsaturated fatty acids [30], 
while milk and dairy products increase bone density 
[14]. Consumption of fast foods, which promote 
gastrointestinal disorders associated with, among other 
things, insufficient dietary fibre supply, has negative 
effects on health [28]. Sugar contained in high energy 
density products, such as confectionery, promotes 
metabolic diseases [10]. Energy drinks contain taurine 
and caffeine, which may increase heart rate and blood 
pressure [4].

Physical activity, which should be undertaken on 
a daily basis (150 minutes per week) is crucial for 
maintaining health [6]. Proper level of physical activity 
improves thought processes and reduces stress, which 
is the main cause of modern-age diseases [15, 32]. 
Alcohol consumption has a strong addictive effect on 
the body, contributing to chronic diseases, including 
fatty liver disease, depressive states and suicides [37]. 
Smoking cigarettes is associated with exposure to toxic 
substances, such as heavy metals, including cadmium, 
arsenic and polycyclic aromatic hydrocarbons. All 
these substances contribute to carcinogenesis, as well 
as the development of nervous system disorders and 
renal dysfunction [34].

A healthy lifestyle has beneficial effects on life 
quality and helps maintain health. Poor diet, limited or 
no physical activity, and a tendency to addiction reduce 
life quality, and thus contribute to the development of 
diseases.

The aim of this study was to assess lifestyle in 
adolescents and to verify whether there is a relationship 
between selected lifestyle elements and gender.

MATERIALS AND METHODS

The study was conducted in 2018 among 355 
adolescents (16-19 years old) attending high schools 
in the Silesian Voivodeship (south of Poland). The 
study was preceded by a pilot study, which included 10 
students. Questionnaires completed by 304 students  
(160 women (52.63%) and 144 men (47.37%)), were 
included in the analysis. An original questionnaire 
including demographic data and questions on eating 

habits, consumption frequency for selected food 
products, physical activity and use of stimulants 
were used. The answers were analysed overall and by 
gender. The obtained results pooled using Microsoft 
Excel 2010. Statistica 13.1. (TIBCO Inc.) were used 
for statistical analysis. Correlations between gender 
and eating habits, physical activity and the use of 
stimulants were assessed using the Chi-square test. 
A p-value <0.05 was considered statistically significant 
in all analyses.

RESULTS

Chosen nutritional behaviours are shown in figures 
1-5.

The students surveyed usually have 4-5 meals 
daily with 3-4-hour intervals between meals (50.33% 
and 53.8%, respectively). Consumption of 4-5 meals 
per day was reported by a comparable number of 
men and women (49.3%% vs. 51.3%), whereas 3-4-
hour intervals between meals were declared by more 
women than men (58.8% vs. 47.9%). The most popular 
snacks chosen by respondents included confectionery 
(33.22%), followed by fruit and vegetables (29.93%), 
with women more likely to consume confectionery 
(38.8%), followed by fruit or vegetables (30.6%) 
between meals. Men, on the other hand, are more likely 
to choose fruit or vegetables (29.2%), followed by 
confectionery (27.1%). Most students take extra salt in 
their meals (59.54%), as declared by more men (62.5%) 
than women (56.9%). The students usually drink more 
than 6 glasses of water daily, and this practice is more 
common among men (47.2%) than women (32.5%). 

Statistically significant correlations were found 
between the amount of consumed water per day and 
gender, with more men than women having more than 
6 glasses of water per day (p=0.001) (Figures 1-5).

The frequency of selected food products 
consumption is presented in Tables 1-2.

Most of respondents consume vegetables every 
day, but not in all meals (38.82%); such consumption 
rates were reported by more women (42%) than men 
(34.7%). The surveyed students usually consume fruit 
and milk several times weekly (44.74% and 39.8%, 
respectively), as declared by more men (50% and 
42.4%, respectively) than women (40% and 37.5%, 
respectively). Fish is usually consumed several times 
per month (39.47%), as reported by more women 
(43.1%). Men are more likely to occasionally consume 
fish (39.6%) (Table 1).

The majority of respondents reported occasional 
consumption of fast-food products (52.96%), as 
declared by more women (55%) than men (50.7%). The 
students usually consume confectionery several times 
a week (35.2%), with more women than men reporting 
this rate (41.9% and 27.8%, respectively). Occasional 
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Table 1. Frequency of consumption of food products recommended in the young people’s diet 

Frequency of consumption
Women Men Total

n=160 % n=144 % n=304 %

Ve
ge

ta
bl

e

Daily, at every meal 16 10 11 7.6 27 8.88
Daily, but not at every meal 68 42 50 34.7 118 38.82
Few times a wek 48 30 50 34.7 98 32.24
Few times a month 20 12.5 19 13.2 39 12.83
Occasionally 5 3.1 11 7.6 16 5.26
Not at all 3 1.9 3 2.1 6 1.97

Fr
ui

t

Daily, at every meal 6 3.8 4 2.8 10 3.29
Daily, but not at every meal 62 38.8 39 27.1 101 33.22
Few times a wek 64 40 72 50 136 44.74
Few times a month 22 13.8 20 13.9 42 13.82
Occasionally 6 3.8 6 4.2 12 3.95
Not at all 0 0 3 2.1 3 0.99

D
ai

ry
 p

ro
du

ct
s 

(m
ilk

, y
og

ur
t, 

bu
tte

rm
ilk

, c
he

es
e e

tc
.) Few times a day 13 8.1 18 12.5 31 10.20

Once a day 25 15.6 29 20.1 54 17.76
Few times a wek 60 37.5 61 42.4 121 39.80
Few times a month 33 20.6 23 16 56 18.42
Occasionally 19 11.9 8 5.6 27 8.88
Not at all 10 6.3 5 3.5 15 4.93

Fi
sh

Daily 0 0 2 1.4 2 0.66
2-3 times a week 6 3.8 14 9.7 20 6.58
Few times a month 68 43.1 51 35.4 120 39.47
Occasionally 58 36.3 57 39.6 115 37.83
Not at all 27 16.9 20 13.9 47 15.46
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consumption of sweetened carbonated beverages and 
energy drinks was declared by 30.26% and 28.95% 
of students, respectively, with higher consumption 
of sweetened carbonated beverages among women 
(38.1%) than men (21.5%) and higher consumption 
of energy drinks among men (30.6%) than women 
(27.5%).

Statistically significant correlations were found 
between consumption rates for sweetened carbonated 
beverages and gender, with more men than women 
declaring consumption of these products several times 
per week (p=0.006) (Table 2).

Behaviours related to physical activity and the use 
of stimulants by adolescents are presented in Tables 3 
and 4.

Table 2. Frequency of food products consumption unrecommended in the young people’s diet

Frequency of consumption
Women Men Total

n=160 % n=144 % n=304 %

Fa
st-

fo
od

 
pr

od
uc

ts

Daily 2 1.3 2 1,4 4 1.32
Few times a week 15 9.4 16 11.1 31 10.20
Few times a month 48 30 49 34 97 31.91
Occasionally 88 55 73 50.7 161 52.96
Not at all 7 4.4 4 2.8 11 3.62

Sw
ee

ts

Daily 36 22.5 34 23.6 70 23.03
Few times a week 67 41.9 40 27.8 107 35.20
Few times a month 29 18.1 33 22.9 62 20.39
Occasionally 25 15.6 34 23.6 59 19.41
Not at all 3 1.9 3 2.1 6 1.97

Sw
ee

te
ne

d 
ca

rb
on

at
ed

 
dr

in
ks

Daily 20 12.5 15 10.4 35 11.51
Few times a week 22 13.8 36 25 58 19.08
Few times a month 35 21.9 44 30.6 79 25.99
Occasionally 61 38.1 31 21.5 92 30.26
Not at all 22 13.8 18 12.5 40 13.6

En
er

gy
 d

ri
nk

s Daily 12 7.5 16 11.1 28 9.21
Few times a week 6 3.8 17 11.8 23 7.57
Few times a month 18 11.4 21 14.6 39 12.83
Occasionally 44 27.5 44 30.6 88 28.95
Not at all 80 50 46 31.9 126 41.45

Table 3. Physical activity behaviors 

Frequency of physical activity
Women Men Total

n=160 % n=144 % n=304 %
Not at all 13 8.13 13 9.02 26 8.55
Less, than 1 time a month 14 8.75 13 9.02 27 8.88
1-3 times a month 22 13.75 12 8.33 34 11.18
1 time a week 22 13.75 12 8.33 34 11.18
Few times a week 47 29.38 64 44.44 111 36.51
Daily 42 26.25 30 20.83 72 23.68

Physical activity was most often undertaken 
several times a week (36.51%), as declared by 29.38% 
of females and 44.44% of males. The surveyed 
students most often devote 1-2 hours weekly (27.7%) 
for physical activity, as declared by a lower proportion 
of women (26.53%) than men (29%). Cycling (50.72%) 
and walking (47.48%) were the most common forms 
of physical activity, with the latter one more popular 
among women (60.54%); cycling (55.72%) and team 
sports (41.22%) were more common among men.

Statistically significant correlations were found 
between the time spent on physical activity and 
gender, with more men than women practising physical 
exercise at least 5 hours per week (p<10-5) (Table 3).
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Time spent on physical activity during 
the week

Women Men Total
n=147 % n=131 % n=278 %

I do not exercise every week 22 14.97 12 9.16 34 12.23
Up to 1 hour 28 19.05 21 16.03 49 17.63
1-2 hours 39 26.53 38 29.00 77 27.70
3-4 hours 26 17.69 28 21.37 54 19.43
5 hours or more 32 21.77 32 24.43 64 23.01

Type of physical activity *
Women Men Total

n=147 % n=131 % n=278 %
Walking 82 60.54 43 32.82 132 47.48
Running 52 35.37 40 30.53 92 33.09
Biking 68 46.26 73 55.72 141 50.72
Swimming 27 18.37 24 18.32 51 18.35
Team sport 40 27.21 54 41.22 94 33.81
Gym exercises 54 36.73 44 33.58 98 35.25

The majority of respondents consume alcohol 
occasionally (43.42%), with comparable rates among 
women (44.38%) and men (42.4%). Beer was the most 
common type of alcohol among the students surveyed 
(75.43%). This type of alcohol was more popular among 
men than women (81.42% and 68.91%, respectively). 
A one-time consumption usually involves 1-2 portions 
of alcohol (27.27%), as declared by more women 
(30.51%) than men (23.89%). The fact that 21.21% of 
respondents, including 11.86% of females and 30.97% 
of males have 9 or more portions of alcohol at one time 
raises concerns.

A total of 61.92% of respondents are non-smokers, as 
declared by more women (63.8%) than men (59.9%). Of 
those declaring smoking, 53.57% reported less than 20 
cigarettes a week (43.6% of women vs 44.4% of men).

Statistically significant correlations were found 
between:
• the most common type of alcohol and gender; 

with wine more popular among women than men 
(p=0.001);

• the amount of alcohol consumed at a time and 
gender, with men more likely than women to 
consume at least 9 portions of alcohol at a time 
(p=0.01) (Table 4).

Table 4. Alcohol consumption and smoking 

Frequency of alcohol consumption
Women Men Total

n=160 % n=144 % n=304 %
Not at all 42 26.25 31 21.5 73 24.01
Occasionally 71 44,38 61 42.4 132 43.42
Few times a month 39 24.38 27 18.8 66 21.71
Few times a week 6 4,38 20 13.9 26 8.88
Daily 2 0.66 5 3.5 7 2.30

Kind of alcohol consumed the most*
Women Men Total

n=118 % n=113 % n=231 %
Vodka 58 49,15 58 51.33 116 50.21
Wine 63 52.94 22 19.47 86 37.07
Beer 82 68.91 92 81.42 175 75.43
Another one 14 11.76 24 21.24 38 16.38
Amount of alcohol consumed during 1 

consumption **
Women Men Total

n=118 % n=113 % n=231 %
1-2 portions 36 30.51 27 23.89 63 27.27
3-4 portions 35 29.66 27 23.89 62 26.84
5-6 portions 22 18.64 13 11.50 35 15.15
7-8 portions 11 9.32 11 9.73 22 9.52
9 portions or more 14 11.86 35 30.97 49 21.21

Selected lifestyle elements in adolescents attending high schools
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Frequency of smoking 
Women Men Total

n=160 % n=142 % n=302 %
Not at all 102 63.8 85 59.9 189 61.92
Occasionally 23 14.4 15 10.6 38 12.58
Few times a month 4 2,5 5 3.5 9 2.98
Few times a week 8 5 3 2.1 11 3.64
Daily 23 14.4 34 23.9 57 18.87

Number of cigarettes smoked per 
week

Women Men Total
n=39 % n=45 % n=84 %

Less than 20 17 43.6 20 44.4 45 53.57
20-39 7 17.9 6 13.3 10 11.90
0-59 6 15.4 4 8.9 9 10.71
60-79 6 15.4 7 15.6 10 11.90
80 or more 3 7.7 8 17.8 10 11.90

* Multiple choice question, ** 1 portion of alcohol = 1 shot of vodka (25 g) or a glass of beer (200 g) or a glass of wine (100 g)

DISCUSSION

Lifestyle is an important factor of life quality in 
adults. Understanding the lifestyle of young people 
allows for early identification of harmful behaviours 
that can be eliminated at a young age through health 
education [36].

Our study showed that students usually comply 
with the recommended 4-5 meals daily, as declared 
by 50.33% of respondents, including 49.3% of men 
and 51.3% of women. Similar results were presented 
by Cipora et al. who assessed eating habits in 115 (78 
girls and 37 boys) middle-school students. According 
to the authors, 64.3% of students, including 70.5% of 
girls and 60.3% of boys, reported the same number of 
meals [3]. Szeja et al. [33] who assessed eating habits 
in 460 school-age girls and boys showed that they 
usually had 4-5 meals a day, as declared by 59.09% of 
boys and 41.38% of girls.

There were usually 3-4-hour intervals between 
meals (53.8%). The most common snacks included 
confectionery (33.22%), followed by fruit and 
vegetables (29.93%). Michota- Katulska et al. [21] 
showed that 39.4% of respondents consumed meals at 
3-4-hour intervals, with confectionery (34%) and fruit 
(38%) reported as the most common snacks, which is 
in line with our findings.

Excessive intake of salt leads to cardiovascular 
diseases and water and electrolyte imbalance [29]. 
Adding salt to ready meals was declared by 59.54% 
of respondents.  Kucharska et al. [16]  who assessed 
implementation of healthy eating habits by the students 
of  Warsaw universities, showed that adding salt to 
meals was less common compared to our findings 
(26.4%). Similar findings were presented by Ostrówka 
et al. [24] who assessed the knowledge of cardiovascular 
risk factors, and showed that adding salt to meals was 
less common compared to our study (35.1%).

Water is necessary for multiple processes and 
transformations in the body. Insufficient supply 
of water may induce somatic symptoms, fatigue, 
headache and learning problems [7]. Our study showed 
that 65.46% of students have at least 5 glasses of water 
per day. Different results were presented by Mendyk et 
al. [20] who assessed healthy eating behaviours among 
children and adolescents. The authors demonstrated 
that 82.5% of respondents had less than 5 glasses of 
water per day.

Fruit and vegetables are a dietary source of 
vitamins, minerals and fibre. These compounds help 
maintain proper gut function and show anti-cancer 
activity [1, 38]. Our findings indicate that 47.7% of 
students consume vegetables on a daily basis, including 
8.88% at each meal as opposed to 38.82%. Slightly 
less favourable results were obtained by Kulik et al., 
who assessed healthy and risky behaviours among 
Silesian middle-school students. According to the 
authors, daily vegetable consumption was declared by 
35.98% of students [18]. In our study, 10% of women 
and 7.6% of men consume vegetables in each meal 
every day. More optimistic findings were presented 
by Szeja et al. [33] who showed daily vegetable intake 
in 28.74% of girls and 26.92% of boys participating 
in the study. Our study showed that 3.8% of women 
and 2.8% of men consumed fruit more often than once 
daily. Different findings were obtained by Jasińska, 
indicating everyday consumption of fruit by 17.3% of 
girls and 13.3% of boys [12].

Dairy products are a source of elements necessary 
for proper skeletal structure [35]. Our study showed 
that milk and dairy products were consumed several 
times a week by 39.8% of respondents. These findings 
correspond with those presented by Całyniuk et al., 
who assessed milk and dairy product consumption 
among 16-18-year-olds. The authors showed that 
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37.67% of respondents consumed dairy products with 
the same frequency [2].

Sea fish are a natural dietary source of iodine, 
which is necessary, among others, to ensure optimal 
thyroid function [23]. Our study showed that 39.47% of 
students consume fish several times a month. Similar 
results were obtained by Kula and Śmiechowska [17], 
who assessed fish intake in students. The authors 
showed that 43% of respondents consumed fish at this 
frequency. Our study showed that 43.1% of women 
and 35.4% of men consume fish several times a month. 
Different findings were presented by Rusinek-Prystupa 
et al. [27], who showed that 21.3% of women and 27% 
of men (high-school students from Lublin) consumed 
fish 2-3 times a month.

Physical activity is crucial for normal bone 
tissue formation during the developmental process. 
Achieving high bone density in childhood and 
adolescence is crucial for a healthy skeleton in 
adulthood. Furthermore, physically active individuals 
have a reduced risk of multiple diseases, such as 
atherosclerosis, hypertension, myocardial infarction 
or stroke [22]. Our study showed that most respondents 
undertook physical exercise several times a week 
(36.51%). In their study in 428 middle-school students 
from Bydgoszcz, Żukowska et al. [39] demonstrated 
that physical activity was usually practised 1-2 times 
a week (43%) and 3-4 times a week (38%). Dąbrowska 
et al. [5], on the other hand, who assessed physical 
activity in rural children and adolescents, showed that 
49.29% of respondents practise sports several times 
a week, including 11.27% of respondents exercising 
2-3 times a week and 38.02% of respondents exercising 
4-5 times a week. In our study, walking was the most 
common form of physical activity among women 
(60.54%), while cycling was more popular among 
men (55.72%). Similar findings were presented by 
Żukowska et al. [39], who showed that cycling was the 
most popular form of exercise among boys (27%), as 
well as by Kaczor-Szkodna et al. [13] who showed that 
56.1% of girls usually choose walking and 56.8% of 
boys practise cycling.

Alcohol and smoking contribute to substance 
dependency and multiple pathologies, including 
cardiovascular diseases [11, 31]. Our study showed 
that 8.88% of respondents consumed alcohol several 
times a week. More disturbing findings were presented 
by Kusiak et al. [19] who evaluated biosocial factors 
and alcohol consumption rates among adolescents. 
According to this authors, alcohol consumption 
several times per week, once a week and once a month 
was declared by 43.8%, 25.3% and 15.4% of middle-
school students, respectively. Our study showed, that 
alcohol consumption occurred more often in man, 
than in women, and was declared by 78.5% man and 
73.75% woman. Jakubiec et al. [9], who analysed 

students lifestyle, observed that 90.6% of man and 
91.8% of woman drink alcohol. Our respondents 
usually consume 1-2 portions of alcohol, as declared 
by 27.27% of the students surveyed. Przybylska et al. 
[26]  observed that students participating in their study 
most often consume 1-2 portions of alcohol at a time 
(one portion of alcohol corresponds to two portions 
in our study). Such portion is consumed at a time by 
up to 48% of respondents, which indicates higher 
consumption rates compared to our findings. Our 
study showed that 61.92% of respondents were non-
smokers. Similar results were obtained by Przybylska 
et al. [26], who found that 70% of respondents were 
non-smokers. Also Jakubiec et al. [9] show, that 75.8% 
of their respondents were non-smokers. Different 
findings were presented by Ostrówka et al. [24], 
who conducted their study in high-school students 
from Gdańsk, Gdynia and Sopot (Tricity in Poland). 
According to this authors, smokers accounted for 
4.2% of respondents.

CONCLUSIONS

The majority of adolescents lead an unhealthy 
lifestyle in terms of eating behaviours, alcohol 
consumption and smoking. Healthy behaviour was 
observed in relation to physical activity.

Some lifestyle elements were correlated with 
gender. Women spend less time practising sports 
compared to men. Men, on the other hand, were more 
likely to consume carbonated beverages and higher 
amounts of alcohol than women. 

The obtained research results indicate the need for 
health education.

Conflict of interest
The authors declare no conflict of interest.

REFERENCES

1. Bieńkiewicz M., Bator E., Bronowska M.: Błonnik 
pokarmowy i jego znaczenie w profilaktyce zdrowotnej. 
[Dietary fiber and its importance in health promotion]. 
Probl Hig Epidemiol 2015;96 (1):57-63 (in Polish).

2. Całyniuk B., Zołoteńka-Synowiec M.,Grochowska-
Niedworok E., Misiarz M., Malczyk E., Filarska 
M., Kutnohorská J.: Częstotliwość spożycia mleka 
i produktów mlecznych przez młodzież w wieku 16-
18 lat [Frequency of consumption of milk and milk 
products by young people aged 16-18 years]. Probl Hig 
Epidemiol 2015;96(1):240-244 (in Polish).

3. Cipora E., Smoleń E., Klimaszewska A., Klimaszewska 
E., Zukow W.: Zachowania żywieniowe młodzieży 
zamieszkałej na wsi. Cz. 1. Charakterystyka zachowań 
zdrowotnych w zakresie regularnego spożywania 
posiłków i poziom akceptacji własnej masy ciała 
[Nutritional behaviours of adolescents living in rural 

Selected lifestyle elements in adolescents attending high schools



155No 2

areas. Part 1. Characteristics of health behaviours 
regarding regular consumption of meals and level of 
acceptance of own body weight]. J Educ Health Sport. 
2016;6(13):317-333 (in Polish).

4. Curran C.P., Marczinski C.A.: Taurine, caffeine, and 
energy drinks: Reviewing the risks to the adolescent 
brain. Birth Defects Res 2017;109(20):1640-1648.

5. Dąbrowska K., Cybulski M., Konopka A., Krajewska-
Kułak E.: Ocena sprawności fizycznej dzieci i młodzieży 
z terenów wiejskich na przykładzie uczniów Zespołu 
Szkół w Ołdakach [Physical fitness of rural children 
and adolescents on the example of Polish pupils from 
the School Complex in Ołdaki]. Pediatr Med Rodz 
2017;13(4):527-539 (in Polish).

6. Dębska M, Mynarski W, Biernat E. Nawrocka A., 
Bergier B.: Compliance with physical activity health 
recommendations in members of non-governmental 
organizations promoting active lifestyle. Ann Agric 
Environ Med. 2019;26(1):109-113.

7. Gawron R.: Ocena warunków higienicznych 
i zdrowotnych w szkołach i w placówkach opiekuńczo-
wychowawczych na terenie województwa lubelskiego 
[The evaluation of hygienic and healthy conditions 
in the schools and childcare centers in the area 
of Lublin voivodeship] Lubelski Rocznik Pedagogiczny 
2016;32(3):322-338 (in Polish).

8. Gwóźdź E., Gębczyński P.: Prozdrowotne właściwości 
owoców, warzyw i ich przetworów [Health promoting 
properties of fruits, vegetables and their products]. Post 
Fitoter 2015;4:268-271 (in Polish).

9. Jakubiec D., Kornafel D., Cygan A., Górska-Kłęk 
L., Chromik K.: Lifestyle of students from different 
universities in Wroclaw. Poland. Rocz Panstw Zakl Hig 
2015;66(4):337-344.

10. James M., Theodore J., Angelopoulos.: Sugars, 
obesity, and cardiovascular disease: results from recent 
randomized control trials. Eur J Nutr 2016;55(2):45-53.

11. Jarosz M, Wolnicka K, Sajór I.: Zalecenia dotyczące 
żywienia i aktywności fizycznej [Recommendations 
on nutrition and physical activity]. In: Jarosz M. Normy 
żywienia dla populacji Polski  [Nutrition standards for 
the Polish population]. Warszawa, Instytut Żywności 
i Żywienia 2017;261-283 (in Polish).

12. Jasińska M.: Nawyki żywieniowe młodzieży 
gimnazjalnej ze środowiska miejskiego [Eating 
behaviors of junior high school students from the urban 
and rural environment]. LRP 2013;32: 35-67 (in Polish).

13. Kaczor-Szkodny P., Horoch C., Kulik T., Pacian A., 
Kawiak-Jawor E., Kaczoruk M.: Aktywność fizyczna 
i formy spędzania czasu wolnego wśród uczniów 
w wieku 12-15 lat [Physical activity and forms of 
freetime spending among students aged 12–15]. Med 
Og Nauk Zdr 2016;22( 2):113-119 (in Polish).

14. Kongerslev Thorning T., Raben A., Tholstrup T., 
Soedamah-Muthu S., Givens I., Astrup A.: Milk and 
dairy products: good or bad for human health? An 
assessment of the totality of scientific evidence. Food 
Nutr Res. 2016;60:67. 

15. Kościcka K., Czepczor K., Brytek-Matera A.: Ocena 
aktywność fizycznej i diety w kontekście przeżywanych 
emocji oraz stresu [Evaluation of physical activity and 

diet in the context of emotions and stress]. Rocznik 
Naukowy, Tom XXVI 2016; Akademia Wychowania 
Fizycznego i Sportu, Gdańsk 2016;25-34 (in Polish) .

16. Kucharska A., Woźniak A.,  Sińska B., Gotlib J.: Ocena 
realizacji zasad zdrowego żywienia przez studentów 
wybranych uczelni warszawskich w kontekście 
profilaktyki nadciśnienia tętniczego [Assessment of the 
implementation of healthy nutrition guidelines among 
the students of selected warsaw universities in the 
context of arterial hypertension prevention]. Pielęg Pol 
2016;3(61):383-388 (in Polish).

17. Kula S., Smiechowska M.: The assessment of fish 
consumption by university students of different 
academic profiles.  Nauki inżynierskie i technologie 
2016; 2(21): 28-37.

18.  Kulik H., Falkiewicz K., Dąbek J., Naworska B.: 
Zachowania zdrowotnei zachowania ryzykowne 
dla zdrowia wśród uczniów szkół gimnazjalnych 
województwa śląskiego [Health behaviors and risky 
health behaviors among junior high school students 
from Silesian Voivodeship]. Rozpr Nauk Akad Wychow 
Fiz Wroc 2018;61:27-39 (in Polish).

19. Kusiak K., Szewczyk L., Włoszczak-Szubzda A.: 
Czynniki biopsychospołeczne a częstość spożywania 
alkoholu wśród młodzieży. [Biopsychosocial factors 
and the frequency of alcohol consumption among 
young people]. Studia i Prace Pedagogiczne Rozprawy 
i Materiały (pedagogika) 2017(4):99-135 (in Polish).

20. Mendyk K., Antos-Latek K., Kowalik M., Pagacz 
K., Lewicki M., Obel E.: Zachowania prozdrowotne 
w zakresie odżywiania i aktywności fizycznej u dzieci 
i młodzieży szkolnej w wieku do 18. roku życia [Pro-
health behavior in adolescents in regard to nourishment 
and physical activity]. Piel Zdr Publ 2017;26(1):13-17 (in 
Polish).

21. Michota-Katulska E., Zegan M., Grzebuła M.: 
Zachowania żywieniowe pracowników restauracji sieci 
mcdonald’s [The dietary habits of mcdonald’s restaurant 
employees]. J Agribus Rural Develop 2016; 39: 121–128 
(in Polish).

22. Narodowe Centrum Edukacji Żywieniowej https://ncez.
pl/aktywnosc-fizyczna/dzieci-i-mlodziez (Accessed 
29.11.2019)

23. Nerhus I., Wik Markhus M., Nilsen B.M., Øyen J., Maage 
A., Ødegård E.R., Midtbø L.K., Frantzen S., Kögel T., 
Graff I.E., Lie Ø., Dahl L., Kjellevold M.: Iodine content 
of six fish species, Norwegian dairy products and hen’s 
egg. Food Nutr Res 2018;5:24;62.

24. Ostrówka D, Jancewicz M, Komand A., Nowak M., 
Łubiarz M., Furtak M., Szyndler A., Wolf J., Narkiewicz 
K.: Znajomość czynników ryzyka i metod prewencji 
chorób układu krążenia wśród uczniów trójmiejskich 
szkół średnich [Awareness of the role of cardiovascular 
risk factors and their prevention from the perspective 
of Tricity adolescents]. Arterial Hypertens 2017;21(1): 
51-59 (in Polish).

25. Pachocka L, Stróżyk A.: Orzechy w codziennej diecie – 
wartości żywieniowe prozdrowotne [Nuts in usual diet 
– nutritional and healthy properties]. Przem Spoż 2017; 
71(3): 38- 41 (in Polish).

E. Szczepańska, B. Janota, K. Janion



156 No 2

26. Przybylska D., Borzęcki A., Szczerba W.: Problem 
spożywania alkoholu i zażywania nikotyny wśród 
studentów Uniwersytetu Medycznego w Lublinie. 
[Alcohol and nicotine problem among medical university 
students in Lublin]. Forum Med Rodz 2015;9(3):203-
205 (in Polish).

27. Rusinek-Prystupa E., Winiarska-Mieczan A., Kwiecień 
M., Kwiatkowska K., Kiczorowska B., Klebaniuk R.: 
Ocena sposobu odżywiania uczniów lubelskich szkół 
średnich związana ze spożyciem ryb słodkowodnych 
i przetworów rybnych [Assessment of dietary habits 
of Lublin high school students depending on the 
consumption of freshwater fish and fish products]. Probl 
Hig Epidemiol 2018;99:21-26 (in Polish).

28. Shau J.P., Chen P.H., Chan C.F., Hsu Y.C., Wu T.C., 
James F.E., Pan W.H.: Fast foods-are they a risk factor 
for functional gastrointestinal disorders? Asia Pac J 
Clin Nutr 2016;25(2):393-401.

29. Sparks E., Paterson K., Alvin Santos J., Trieu K., Hinge 
N., Tarivonda L., Snowdon W., Johnson C., Webster J.: 
Salt-Related Knowledge, Attitudes, and Behaviors on 
Efate Island, Vanuatu. Int J Environ Res Public Health 
2019;16(6):1027.

30. Sprague M., Dick J., Tocher D.: Impact of sustainable 
feeds on omega-3 long-chain fatty acid levels in 
farmed Atlantic salmon, 2006–2015. SCI REP-UK 
2016;6:21892.

31. Surma S., Szyndler A., Narkiewicz K.: Świadomość 
nadciśnienia tętniczego i innych czynników ryzyka 
chorób układu sercowo-naczyniowego w populacji 
osób dorosłych [Awareness of hypertension and other 
risk factors for cardiovascular disease in the adult 
population]. Chor Serca Naczyń 2018;15(1):14-22 (in 
Polish).

32. Svatkova A., Mandl R.C, Scheewe T.W., Cahn W., Kahn 
R.S., Hulshoff Pol H.E.: Physical Exercise Keeps the 
Brain Connected: Biking Increases White Matter 
Integrity in Patients With Schizophrenia and Healthy 
Controls. Schizophr Bull 2015;41(4):869-878.

33. Szeja N., Szczepańska E., Janion K., Szymkiewicz 
A., Lenard B., Dudzik I., Kołdon A.: Selected eating 
behaviours of girls and boys attending sport-oriented 
classes. Rocz Państw Zakł Hig 2017;68(1):83-90.

34. Trojanowska M., Świetlik R.: Wpływ palenia papierosów 
na ryzyko zdrowotne mieszkańców miast wywołane 
środowiskową ekspozycją inhalacyjną na metale 
ciężkie (As, Cd, Ni) [The effect of cigarette smoking on 
health risks for city residents caused by environmental 
inhalation exposure to heavy metals (As, Cd, Ni)]. Med 
Środow 2016;19( 3):23-30 (in Polish).

35. Visioli F., Strata A.: Milk, Dairy Products, and Their 
Functional Effects in Humans: A Narrative Review of 
Recent Evidence. Adv Nutr 2014; 5(2): 131-143.

36. Woźniak M., Brukwicka I., Kopański Z., Kollár R., 
Kollárová M., Bajger B.: Związki stylu życia ze 
zdrowiem.[The relationship between lifestyle and 
health]. JCHC 2015;4:4-9 (in Polish).

37. Zgliczyński W.: Alkohol w Polsce. [Alcohol in Poland] 
In: Borawski J.: Infos. Bureau of Research. Chancellery 
of the Sejm. 2016;11(215):1-4.

38.  Zielonka-Brzezicka J., Nowak A., Klimowicz A., Duchnik 
W., Wira D., Wysocka D., Grzesiak K., Rędzikowska 
E., Synowiec L., Ptak B., Bilska J.: Ocena aktywności 
antyoksydacyjnej ananasa jadalnego (Ananas comosus). 
[Evaluation of the antioxidant activity of pineapple 
(Ananas comosus)]. J Life Sci 2018; 64(3):132-138 (in 
Polish).

39. Żukowska H., Szark-Eckardt M., Bendíková E., Bartik 
P.: Postawa młodzieży gimnazjalnej wobec aktywności 
fizycznej. [The attitude of lower secondary school youth 
towards physical activity]. Aktywność Ruchowa Ludzi 
w Różnym Wieku 2015;2(27): 65-76 (in Polish).

Received: 13.01.2020
Accepted: 15.04.2020

Selected lifestyle elements in adolescents attending high schools

This article is available in Open Access model and licensed under a Creative Commons Attribution-Non Commercial 3.0.Poland License (CC-BY-NC) 
available at: http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en



http://wydawnictwa.pzh.gov.pl/roczniki_pzh/

© Copyright by the National Institute of Public Health - National Institute of Hygiene

Corresponding author: Małgorzata Jeziorek, Department of Dietetics, Faculty of Health Sciences, Wroclaw Medical University, Parkowa 
street 34, 51-616 Wroclaw,  Poland, tel. +48 713 483 531 , e-mail: malgorzata.jeziorek@umed.wroc.pl

https://doi.org/10.32394/rpzh.2020.0111
Rocz Panstw Zakl Hig 2020;71(2):157-163
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ASSESSMENT OF EATING AND LIFESTYLE HABITS AMONG POLISH 
COSMETOLOGY AND PHYSIOTHERAPY STUDENTS
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ABSTRACT
Background: Proper nutritional behaviors are one of the most important factors shaping our health, as they influence 
people's physical and mental state. Good eating habits help prevent many chronic diseases, including cardiovascular 
disease, type II diabetes, some types of cancer, and osteoporosis. The Polish population aged 20-34 years displays improper 
nutritional behaviors which may put them at risk of developing diet-dependent diseases in the future. There is a need to 
assess students' lifestyle, including their eating habits, as it would help adapt already existing education programs. 
Objective. We evaluated and compared eating habits and lifestyle of students studying cosmetology and physiotherapy in 
association with selected risk factors of civilization diseases. 
Material and methods. We used a standardized dietary questionnaire evaluating respondents' physical activity, smoking 
and dietary habits. The obtained results were compared with the recommendations from the Polish food-based dietary 
guidelines. We evaluated respondents' nutritional status based on their anthropometric measurements such as body weight, 
body height, hips and waist circumferences and then we estimated their body mass index (BMI) and waist hip ratio (WHR).
Results. Students studying cosmetology and physiotherapy obtained on average 5.3 ±1.5 points based on their compliance 
with the nutritional recommendations. The academic youth did not meet principles of healthy nutrition according to 
the given recommendations. There were no significant differences in nutrition status between the faculties, except for 
products that provide complete protein.  
Conclusions. There is a need to increase nutritional awareness of academic youth, especially students of health-related 
faculties, because better knowledge on nutrition would help them choose healthier food options.

Key words: dietary habits, nutritional mistakes, cosmetology, physiotherapy 

STRESZCZENIE
Wprowadzenie: Prawidłowe zwyczaje żywieniowe są jednym z ważniejszych czynników kształtujących zdrowie, po-
nieważ wpływają na właściwy stan fizyczny i psychiczny. Wskazuje się na korzystną rolę żywienia w profilaktyce wielu 
chorób przewlekłych, takich jak choroby układu krążenia, cukrzycy typu 2, niektórych nowotworów oraz osteoporozy. 
Wykazano, że wśród populacji polskiej w wieku 20-34 lat występują niewłaściwe zachowania żywieniowe, co może 
w przyszłości prowadzić do rozwoju chorób dietozależnych. Istnieje potrzeba oceny elementów stylu życia, w tym zwy-
czajów żywieniowych, młodzieży akademickiej w celu dostosowania odpowiednich programów edukacyjnych.
Cel. Celem badania była ocena i porównanie zwyczajów żywieniowych oraz elementów stylu życia studentów Fizjotera-
pii i Kosmetologii, w kontekście występowania wybranych czynników ryzyka chorób cywilizacyjnych.
Materiał i metody.  Ocena zwyczajów żywieniowych została przeprowadzona z użyciem metody ankietowej. Narzę-
dziem badawczym był wystandaryzowany kwestionariusz diety, dotyczący wskaźnika aktywności fizycznej, statusu 
palenia papierosów oraz zwyczajów żywieniowych. Uzyskane wyniki porównano z rekomendacjami zawartymi w Złotej 
Karcie Prawidłowego Żywienia. Oceny stanu odżywienia dokonano na podstawie pomiarów antropometrycznych takich 
jak: masa i wysokość ciała, obwody bioder i talii, a następnie oszacowano wartość wskaźnika BMI (body mass index) 
oraz wskaźnika WHR (waist hip ratio).
Wyniki. Średnia liczba punktów uzyskanych na podstawie zgodności deklarowanego sposobu żywienia studentów z za-
leceniami dla obu kierunków wynosiła 5,3±1,5. Na podstawie uzyskanych wyników zaobserwowano, że młodzież aka-
demicka nie realizowała zasad zdrowego żywienia zgodnie z rekomendacjami.  Nie odnotowano istotnych różnic w prze-
strzeganiu zasad żywienia między poszczególnymi kierunkami studiów, za wyjątkiem spożycia produktów będących 
źródłem pełnowartościowego białka.
Wnioski. Właściwe zwyczaje żywieniowe stanowią istotny element profilaktyki chorób dietozależnych, dlatego istnieje 
potrzeba zwiększania świadomości żywieniowej młodzieży akademickiej, szczególnie na kierunkach związanych ze 
zdrowiem, ponieważ wyższy poziom wiedzy sprzyja propagowaniu prozdrowotnych zachowań.

Słowa kluczowe: nawyki żywieniowe, błędy żywieniowe, kosmetologia, fizjoterapia
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INTRODUCTION

Proper eating habits are one of the most important 
factors shaping people’s health, as they affect proper 
physical and mental state, good memory, our ability to 
learn and good appearance. Studies have confirmed the 
influence of a well-balanced diet on human health [5, 
8, 16]. Experts point to the beneficial role of nutrition 
in the prevention of many chronic diseases such as 
cardiovascular disease, type 2 diabetes, certain types 
of cancer, osteoporosis and osteopenia. Dietary habits 
determine our quality of life and longevity [5, 8, 16]. 
Authors of the WOBASZ study demonstrated that 
the Polish population aged 20-34 years had improper 
dietary behaviors, which may lead to the development 
of diet-related diseases in the future [18]. The above 
observations indicate the need to assess eating habits 
of academic youth in order to adapt existing education 
programs. Some authors found a link between the 
answers provided by the students of medical faculties 
in the questionnaire regarding their eating habits and 
the declared knowledge on the principles of proper 
nutrition. Improper eating habits of students from 
non-medical faculties were associated with snacking, 
low consumption of vegetables and legumes, high 
consumption of sweets, ready-made meals, sugar and 
alcohol. The above data indicates that dietary behaviors 
of the studied academic youth were unsatisfactory 
[9]. Apart from dietary habits, smoking, alcohol 
consumption and low levels of physical activity 
are important elements of health. Due to irregular 
lifestyle, high levels of stress and leaving the family 
home, students are more likely to make bad dietary 
choices and they start taking stimulants [8, 12].

We evaluated and compared eating habits and 
elements of lifestyle of students studying physiotherapy 
and cosmetology from Wroclaw universities with 
regard to selected risk factors of civilization diseases. 

MATERIAL AND METHODS

We assessed eating habits of 121 cosmetology 
and 44 physiotherapy students using a standardized 
diet questionnaire containing 45 questions about 
respondents’ personal data, lifestyle (physical activity, 
smoking) and eating habits. The obtained results 
were compared with the recommendations from the 
Polish food-based dietary guidelines [19]. To evaluate 
respondents’ eating habits, we gave them 1 or 0 points 
depending on how they implemented recommendation 
from the Polish food-based dietary guidelines. The 
average number of points showed respondents’ 
compliance with the recommendations. The points 
ranged from 0 to 1. 1 point was awarded if students met 
1 recommendation from the guidelines. We summed up 
all points. We gave 0 points if the declared answer did 

not comply with the recommendations. The nutritional 
status of academic youth was assessed on the basis of 
anthropometric measurements such as body weight, 
body height, hips and waist circumferences. We also 
estimated their body mass index (BMI) and waist hip 
ratio (WHR).

All data was analyzed using STATISTICA v.10.0 
PL software (StatSoft Inc., USA). The obtained results 
were verified using Chi-square tests (two variables), 
cross-tabulation analysis (three variables), and Mann 
Whitney U test.

RESULTS

The study group included 99.2% women 
studying cosmetology and 59.1% women studying 
physiotherapy. The average age of the study 
participants was 21.8 ±4.6 years and the average value 
of their BMI was 22.4 ±3.5. However, physiotherapy 
students had significantly higher BMI as compared 
to cosmetology students. The percentage of adipose 
tissue was similar in both groups. Significantly more 
cosmetology students smoked or had smoked in the past 
as compared to physiotherapy students (41.3 vs. 22.7; 
p=0.0281).  Students of cosmetology declared lower 
physical activity than students of physiotherapy. More 
than half of physiotherapy students (65.9%) declared 
moderate or vigorous physical activity (20-60 min, 
2-7 times a week). More cosmetology students took 
dietary supplements as compared to physiotherapy 
students. Cosmetology students admitted taking 
vitamin D (35.5%), magnesium (19.0%), B-vitamins 
complex (17.4%), the vitamin A and E complex (15.7%) 
and horsetail (14.1%). Physiotherapy students most 
often declared taking vitamin D (43.2%), magnesium 
(36.4%), B-vitamins complex (20.5%), and vitamins 
A and E (18.2%).  The characteristics of the studied 
group are presented in Table 1.

We evaluated students’ eating habits using 
a standardized dietary questionnaire. The obtained 
results were compared with the recommendations 
from the Polish food-based dietary guidelines and are 
presented in Table 2. The average number of points 
obtained by students of both faculties based on their 
compliance with recommendations was 5.3 ±1.5  
(5.3 ±1.4 for cosmetology students and 5.4 ±1.7 for 
physiotherapy students). Based on the obtained results, 
we concluded that students did not follow the rules of 
proper nutrition according to the recommendations 
from the Polish food-based dietary guidelines.  

We reported no significant differences between 
the 2 studied faculties in terms of following the rules 
of proper nutrition, except for consuming products 
that provide complete protein. Significantly more 
cosmetology students (92.6%) consumed at least 1 
serving of fish, peas, beans or meat daily as compared 
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to physiotherapy students (79.6%). The recommended 
intake of fish is 1-2 servings per week. About one fifth 
of the students consumed fish as recommended, but 
the rest did it irregularly. The preferred methods of 
cooking fish were roasting (49.5%) and frying (33.3%).  

The majority of students did not eat whole grains 
with every meal (91.7% of cosmetology students; 
86.4% of physiotherapy students). 47.5% of students 
declared daily consumption of refined grains with two 
meals. Refined grains are not recommended due to 
their low dietary fiber content, high glycemic index, 
and high level of processing. 

More than half of the students consumed vegetables 
and fruits with every meal (55.4% of cosmetology 

students; 61.4% of physiotherapy students). The 
average number of fruit servings was 1.8 ±1.3, and the 
average number of vegetable servings was 2.0 ±1.3. 
Therefore, the intake of fruits and vegetables was 
inadequate. 

We reported improper intake of milk and dairy 
products in the studied participants. 92.6% of 
cosmetology and 95.4% of physiotherapy students did 
not follow recommendations regarding consumption 
of this food group. Almost half (49.5%) of the 
respondents did not consume milk, kefir, yoghurt 
or they did it irregularly. About 30% of the students 
declared that they consumed 1-2 slices of cheese daily, 
and 52.7% of the respondents did not consume cheese 

Table 1. Characteristics of the study group (n=165)

Variable Total
(n=165)

C
(n=121)

P
(n=44)

C vs P
p-value

Age [years] 21.8 ±4.6 20.8 ±2.3 24.8 ±7.4 p < 0.0001
Women [%] 88.5 99.2 59.1 p < 0.0001
BMI [kg/m2] 22.4 ±3.5 21.8 ±3.3 23.9 ±3.8 p = 0.0001
WHR 0.7 ±0.1 0.7 ±0.1 0.8 ±0.1 p = 0.0195
Body fat [%] 24.5 ±8.2 24.9 ±8.5 23.3 ±7.3 p = 0.2347
Smoking  [%] 36.4 41.3 22.7 p = 0.0281
Low physical activity [%] 59.4 68.6 34.1 p = 0.0001
Taking supplements 35.2 38.9 25.0 p = 0.0996

C – cosmetology; P – physiotherapy; BMI – body mass index; WHR – waist hip ratio; p < 0.05 – statistically significant 
values.

Table 2. The compliance of the diet with the recommendations from the Polish food-based dietary guidelines 

Recommendations from the Polish food-based 
dietary guidelines 

C
percentage of 

respondents meeting the 
recommendations

[%]

P
percentage of respondents 

not meeting the 
recommendations

[%]

C vs P
p-value

At least 3 meals daily of moderate size - 
including breakfast 84.3 94.5 0.0572

Grains with  each meal (dark bread, flakes, 
groats, pasta or potatoes) 8.3 13.6 0.3025

Fruits and vegetables (fresh or frozen) with each 
meal and as snacks 55.4 61.4 0.4918

At least 2 glasses of milk (preferably lean) or 
the same amount of kefir and yoghurt and 1-2 
slices of cheese

7.4 4.6 0.5101

One serving of fish, peas, beans or meat (lean, 
preferably poultry) 92.6 79.6 0.0177

One tablespoonful of vegetable or olive oil 44.6 50.0 0.5404
At least 1 liter of  mineral water and natural 
fruit and vegetable juice (with no added sugar) 79.3 84.1 0.4948

Avoiding excess salt 39.7 43.2 0.6845
Avoiding excess sugar 52.1 45.5 0.4525
Avoiding excess alcohol 61.2 65.9 0.5773

C – cosmetology; P – physiotherapy; p < 0.05 – statistically significant values. 
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at all or did it only occasionally. The recommended 
number of milk group servings is at least 2 glasses 
of milk and 1-2 slices of cheese daily. Milk and dairy 
products are the main source of calcium in the diet, 
which is a key mineral for building peak bone mass in 
adolescence. 

Half of the studied participants did not follow the 
recommendation for consuming vegetable oils (55.4% 
of cosmetology students; 50.0% of physiotherapy 
students). The most frequently chosen cold vegetable 
fat was olive oil (74.2%) and the least frequently chosen 
oil was the linseed oil (4.3%). Butter was chosen mainly 
to spread on bread (71.0%), but some students used it 
for frying (23.7%). Moreover, rapeseed, sunflower and 
coconut oil were chosen for frying (52.7%, 36.6% and 
22.6% respectively). The analysis of the data shows 
that students’ diets lack recommended vegetable fats. 

The majority of respondents met recommendation 
for drinking mineral water and natural fruit or vegetable 
juices (79.3% cosmetology; 84.1% physiotherapy). The 
recommended daily water intake is at least 1 liter. 

The studied participants did not meet the 
recommendations for avoiding excess salt and sugar in 
the diet. Almost half (49.7%) of the respondents added 
sugar to their daily drinks. Average sugar consumption 
in the study group was 12.2 g ±17.6.

About 40% of students declared to consume alcohol 
once a week or more. The most frequently chosen 
alcohol was wine and beer (47.5%; 37.6%).

Preferences concerning the purchase and 
consumption of particular food products due to their 

fat content are presented in Table 3. More respondents 
consumed reduced-fat than full-fat dairy. However, 
44.3% of respondents did not care about the fat content 
in meat and meat products. 

Most of the respondents consumed 3 main meals 
a day, including breakfast (breakfast - 62.6%, lunch 
- 76.5%, dinner - 61.7%). 32.2% of responders 
had daily snacks between meals. Sweet and salty 
snacks such as: bars, cakes, wafers, sweet buns, 
yeasts, chips, sticks, crackers (86.1%) were the most 
popular. Fruit and/or vegetables were chosen by 67% 
of the respondents, and dairy products such as kefir, 
buttermilk, milk drinks, yoghurt were consumed by 
38.3% of the respondents. Students did not regularly 
eat second breakfast or the afternoon tea snack. The 
frequency of consuming particular meals during the 
day is presented in Figure 1.

DISCUSSION

We assessed elements of lifestyle, including eating 
habits, in students of medical (physiotherapy) and non-
medical faculties (cosmetology). The overall result 
of the study was unsatisfactory. Based on the above 
observations, we concluded that there is a need of 
educating and shaping appropriate pro-health attitudes 
among academic youth. Students of physiotherapy 
will become medical personnel and they should, as 
well as students of cosmetology, pay attention to the 
quality of nutrition to maintain proper condition of 

Table 3. The percentage of respondents consuming particular food products due to their fat content 

Category Milk
[%]

Yoghurt
[%]

Quark
[%]

Meat, cold meats
[%]

I always choose low-fat foods 39.1 16.5 23.5 28.7
I consume low- and high-fat foods  27.8 31.3 31.3 23.5
I always choose high-fat foods  9.6 6.1 5.2 0.8
I do not care 13.9 41.7 33.9 44.3
I do not eat them at all 9.6 4.3 6.1 3.5

0
20
40
60
80

100

At all

Irregularly

Every day

Figure 1. Percentage of people eating particular meals during the day 
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their bodies, skin and general appearance. Students of 
these faculties should know the importance of health-
seeking behaviors in the context of disease prevention, 
as they will soon play a significant role in promoting 
the principles of healthy lifestyle. This has already 
been indicated by other authors [1, 15]. 

Kłos et al. [5] reported that the average value of the 
BMI in students from the Józef Piłsudski University 
of Physical Education in Warsaw was 23.4 ±2.6 kg/
m2. However, in the study by Kaźmierczak et al. [4] 
conducted in the students from Poznan, the BMI 
was 21.7 ±2.96 kg/m2 in female and 24.1±3.31 kg/m2 

in male students. In our study, the average BMI of 
respondents was 22.4 ±3.5 kg/m2, which is within the 
normal reference range. However, we noted significant 
differences in BMI values between the studied 
faculties (cosmetology 21.8 ±3.3 vs. physiotherapy 
23.9 ±3.8). On the other hand, other authors found 
no differences in the BMI among students of medical 
(nursing) and non-medical (economy) faculties from 
the Świętokrzyskie Voivodeship [9]. Kowalik et al. 
[6] demonstrated that more than half of the surveyed 
students took dietary supplements, mainly vitamins 
or minerals. Students used dietary supplementation 
because they wanted to boost their immune systems, 
strengthen their nails or hair, or improve their skin. In 
our study, 35.5% of the respondents declared taking 
dietary supplements, of which the majority studied 
cosmetology. The most commonly taken supplements 
were magnesium, B-vitamins complex, the vitamin 
A and E complex, and horsetail, which is probably 
related to the specificity of the faculty. 

Regular physical activity is an important element 
of healthy lifestyle as it prevents overweight and 
obesity - the major causes of civilization diseases [14]. 
Snopek et al. [14] demonstrated that 31.7% of medical 
students declared low physical activity, whereas 
the majority of medical students declared moderate 
physical activity. Low physical activity was defined 
as physical exercises for 20-60 min once a week or 
less. Physiotherapy students showed significantly 
higher physical activity than cosmetology students. 
65.9% of physiotherapy students declared moderate 
or high physical activity, which is probably related to 
the specificity of their faculty. Cosmetology students 
significantly more often declared smoking, which is 
a significant risk factor for cardiovascular diseases, 
than physiotherapy students (41.3% vs. 22.7%). On the 
other hand, in the study by Snopek et al. [14], smoking 
was declared only by 13.3% of respondents.  

The Polish food-based dietary guidelines 
recommends eating at least 3 moderate-size meals daily 
and not skipping breakfast. Eating only 2 or 1 meals 
per day is associated with more frequent snacking and 
inappropriate dietary choices. In our study most of 
the respondents met the recommendation regarding 

the number of daily meals (84.3% of cosmetology 
and 94.5% of physiotherapy students). Other authors 
reported that 100% of students of Józef Piłsudski 
University of Physical Education in Warsaw declared 
to consume at least 3 meals a day [5]. Gawlikowska-
Sroka et al. [2] demonstrated that only 50% of medical 
students regularly ate 3 meals a day, whereas about 1/3 
of the respondents ate between meals, usually snacks of 
low nutritional value. Orkusz et al. [13] demonstrated 
that almost 90% of American and Australian students 
consumed snacks. American students most often 
chose fast-food products and Australian students 
fruits. Our results showed that the majority of Polish 
students chose unhealthy snacks.

Whole grains are a healthy diet staple and should 
be eaten with every meal [8]. In our study, only 
8.3% of cosmetology and 13.6% of physiotherapy 
students met this recommendation. However, in 
the other study carried out in medical students, 1/3 
of respondents consumed whole wheat bread [2]. 
Different results were obtained in the study evaluating 
dietary behaviors of women studying in Warsaw at the 
Józef Piłsudski University of Physical Education and 
Warsaw University of Life Sciences, where the whole 
grains consumption was declared respectively, by 62% 
and 78% of respondents [11]. Our results demonstrated 
that the intake of carbohydrates, including dietary 
fiber, was too low. 

A minimum consumption of 400 g of fruits and 
vegetables per day significantly reduces the risk of 
ischemic heart disease and arterial hypertension 
[3]. Vegetables and fruits are the main source of 
antioxidants, polyphenols and dietary fiber (especially 
from the water-soluble fraction). Vegetables and fruits 
are low in calories and produce a small increase in 
postprandial blood glucose, which further increases 
their protective potential against civilization diseases 
[3]. The study carried out in students of Wroclaw 
Medical University found insufficient consumption of 
vegetables and fruits. Ilow et al. [3] demonstrated that 
62% of female and 75% of male students consumed 
less than 5 servings of vegetables and fruits per 
day. Walentukiewicz et al. [17] noted insufficient 
consumption of vegetables and fruits in 60% of 
students from the Gdansk University of Physical 
Education and Sport. In our study, almost half of the 
studied respondents did not meet the recommendations 
concerning the daily consumption of fruits and 
vegetables. Students consumed comparable number of 
fruit and vegetables.

We observed that the majority of respondents did 
not meet the recommendation regarding the intake 
of milk and dairy. Over 90% of cosmetology and 
physiotherapy students did not consume enough 
servings of dairy, including cheese. This fact is 
worrying since milk and dairy are a valuable source 
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of well-assimilated calcium, wholesome protein, and 
fat-soluble vitamins [10]. Malczyk et al. [8] obtained 
similar results and demonstrated that students from 
Opole, Silesia and Lower Silesia universities consumed 
milk once or several times a week. Moreover, very low 
milk consumption was reported by Ilow et al. [3], who 
showed that 23.1% of female students and 26.1% of 
male students consumed the recommended number 
of dairy servings per day. Misiarz et al. [9] reported 
sufficient consumption of dairy in students of medical 
and non-medical faculties from the Świętokrzyskie 
Voivodeship. However, other authors who analyzed 
eating habits of students from Wroclaw University of 
Economics obtained different results. In their study 
over 40% of respondents declared to consume milk 
at least once a day [7]. Data analysis showed that the 
consumption of milk and dairy in academic youth is 
becoming less popular which is not in line with the 
dietary recommendations from the Polish food-based 
dietary guidelines. 

We found that half of the surveyed students added 
sugar to their coffee or tea. Ilow et al. [3] reported 
similar results. In their study, about 60% of students 
added sugar to drinks, and the average consumption 
of added sugar was 24.7 g/day among female and 
30.8g/day among male students of Wroclaw Medical 
University. In our own study the average consumption 
of added sugar was 12.2 ±17.6 g/day. 

Since proper nutritional behaviors are an important 
part of preventing diet-related diseases, there is a need 
to increase nutritional awareness in academic youth, 
especially in students of health-related faculties, 
because if they had better knowledge they would seek 
healthy dietary options. 
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EVALUATION OF BODY MASS INDEX (BMI) OF CHILDREN AGED 7-12 
PRIMARY SCHOOL PUPILS IN SIEDLCE

Agnieszka Decyk1, Wojciech Kolanowski1
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ABSTRACT
Background: The occurrence of overweight and obesity in childhood promote many diseases, causing complications 
both in childchood and in adulthood.
Objective. The aim of study was to evaluate body mass index (BMI) of children aged 7-12 from primary schools in 
Siedlce (city in Poland) and determining the risk of obesity in this group.
Material and methods. Subjects were 450 primary school children aged 7-12 years living in Siedlce, studied between 
2017-2018, and consisted of 269 (59.7%) girls and 181 boys (40.3%). The BMIs were determined and total body composition 
was measured by a SC-240 Analyzer. Result were compared with percentile grids elaborated in the OLAF study.
Results. The average BMI for 7-year-olds was 16.6, (16.8 for girls, c50=15.6 and 16.2 for boys, c50=15.8), whilst for 
12-year-olds they were 19.0, (19.7 for girls, c50=18 and 19.1 for boys, c50=18). Despite 70.2% of average BMI values being 
correct, individually abnormal clusters were observed within the girl and boy grouping. We found that 5.8% children were 
underweight (6.7% girls and 4.4% boys), whilst 16.7% were overweight (19.7% girls and 12.1% boys), and those obese were 
7.3% (8.2% girls and 6.1% boys).
Conclusions. The BMI to height ratio was found to be correct in most subjects, nevertheless it was 12% higher in boys 
than girls. Abnormal BMIs were found in 1/3 of children, wherein overweight and obesity were more frequent than those 
being underweight. Excessive body mass was found in 24% of all children, with the highest rates being in 9-year-old girls 
(30.2%) and 12-year-old boys (29.4%). It is necessary to constantly monitor the BMI among school children.

Key words: BMI, children, nutritional status, obesity, overweight.

STRESZCZENIE
Wprowadzenie: Występowanie nadwagi i otyłości w dzieciństwie zwiększa ryzyko wielu chorób i powikłań zdrowia 
zarówno w wieku rozwojowym, jak i w wieku dorosłym. 
Cel. Celem badań była ocena stanu odżywienia dzieci w wieku 7-12 lat w aspekcie występowania nadwagi i otyłości. 
Materiał i metody. Badania przeprowadzono w latach 2017-2018 wśród uczniów szkół podstawowych w Siedlcach w 
wieku 7-12 lat. Przebadano 450 dzieci: 269 dziewczynek (59,7%) i 181 chłopców (40,3%). Wyznaczono BMI, skład ciała 
badano metodą elektrycznej bioimpedancji analizatorem Tanita SC-240. Wyniki porównano z siatkami centylowymi z 
projektu OLAF. Wyniki interpretowano statystycznie. 
Wyniki. BMI u dzieci w wieku 7 lat wynosił średnio 16,6 (16,8 dziewcząt c50=15,6; 16,2 chłopy c.50=15,8), a w wieku 12 
lat – 19,0 (19,7 dziewcząt c50=18; 19,10 chłopcy c50=18). Mimo prawidłowych średnich wartości BMI (70,2%), rozkład 
indywidualny wśród dziewcząt i chłopców ujawnił nieprawidłowości. Niedobór masy ciała stwierdzono u 5,8% dzieci 
(6,7% dziewcząt i 4,4% chłopców); nadwagę u 16,7% (19,7% dziewcząt, 12,1% chłopców), a otyłość u 7,3% (8,2% dziew-
cząt, 6,1% chłopców). 
Wnioski. Dla większości badanych dzieci wykazano prawidłową proporcją masy ciała do wysokości, jednak w grupie 
chłopców odsetek ten był wyższy o 12% niż wśród dziewcząt. Nieprawidłowa masa ciała wstępowała u co trzeciego 
dziecka w wieku 7-12 lat, przy czym częściej występowała nadwaga i otyłość niż zbyt niska masa ciała. Wśród dzieci 
z nadmierną masą ciała najwyższy odsetek stwierdzono wśród dziewcząt – 29,4% i wśród 9 letnich chłopców – 30,0%. 
Konieczne jest stałe monitorowanie wskaźnika BMI wśród dzieci szkolnych.

Słowa kluczowe: BMI, Body Mass Index, dzieci, nadwaga, otyłość, stan odżywienia
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INTRODUCTION

Both overweight and obesity in childhood 
pose many potential health risks that become 
manifest as later complications in the formative 
years and adulthood. There is an increased risk of 
acquiring metabolic syndrome when excessive fat 
is accumulated; conditions include hypertension, 
dyslipidemia, insulin resistance and type 2 diabetes, 
as well as cardiovascular disease [15]. Nutrition is one 
of the most important environmental factors that are 
responsible for psychophysical development in children 
and adolescents. An adequate diet should be correctly 
balanced and based on the principles of rational nutrition 
to ensure that a young body receives the appropriate 
amounts of energy and nutrients [13]. Schoolchildren 
are more prone to acquiring inappropriate eating habits 
when compared to adults. A normal body mass and 
height are important for maintaining health [5]. Child 
development is adversely affected by both excessive 
or deficient daily intakes of dietary nutrients. Any 
imbalances in the calorific values of consumed food 
and in energy expenditure can lead to malnutrition, 
overweight and obesity [2, 18].

The study aimed to evaluate the nutritional status 
of 7-12-year-old children in terms of overweight and 
obesity. 

MATERIALS AND METHODS

The study was carried out in 2017-2018 on 450 
pupils aged 7-12 years attending 2 primary schools in 
Siedlce; broken down into 269 girls (59.7%) and 181 
boys (40.3%). This sample represented 16.6% of all 
primary schoolchildren in Siedlce. Ethical approval for 
the study had been obtained in writing from the Ethics 
Committee of the University of Natural Sciences and 
Humanities, together with parental consent for the 
participants. The basic anthropometric parameters 
measured were pupils’ body height and mass. The 
body mass was measured by the Tanita SC-240 
analyzer at a 0.1 kg precision, whilst the body height 
by a SECA 214 stadiometer. The latter was performed 
on subjects not wearing either shoes or hats, nor having 
elaborate hairstyles or hair ornamentation. Subjects 
were required to stand upright with their backs to the 
height meter so that the head, shoulders, buttocks and 
heels were touching the device. Hands were loosely 
laid alongside the body. The ear canal was aligned 
to the cheekbone. All measurements were taken in 
the morning and subjects wore sports-kit without 
any footwear. Enrollment criteria for the study were 
written consent from the parents or legal guardians, 
absence of any body-wasting diseases and good 
health; whereas exclusion criteria were the absence 
of written consent from parents or legal guardians or 

if pupils were suffering from any chronic illnesses. 
Study group characteristics are shown in Table 1.

Both BMI and body composition were measured 
using the electrical bioimpedance method of the Tanita 
SC-240 analyzer which were then compared to OLAF 
study reference values. 

Study data were used to calculate the BMI and such 
results were referenced to OLAF study percentiles. 
Subjects were defined as being underweight if their 
BMIs were ≤ the 10th centile, whereas ranges for 
those overweight or obese were respectively 89th-95th 
centiles and ≥95th centile; all according to age and 
gender. 

Statistical analysis was performed using Stratasoft 
Statistica software (verson 12). The level of significance 
was taken as p <0.05. 

RESULTS

The average BMI, height and the BMI:height ratio 
were found to lie within the appropriate reference 
ranges of OLAF study percentiles. Both the average 
BMI and height for girls were respectively 33.7 kg 
and 136.6 cm, whilst they were 34.0 kg and 137.7 cm 
for boys; there being no statistical difference between 
genders. 

Despite observing that 70.2% of subjects had normal 
average BMIs, separate clusters could be identified 
having abnormal results (Diagram 1). We found that 
5.8% children (Table 1) were underweight (6.7% girls 
and 4.4% boys), whilst 16.7% were overweight (19.7% 
girls and 12.1% boys) or obese at 7.3% (8.2% girls and 
6.1% boys). 

The average BMI for 7-year-olds was 16.5, (16.8 for 
girls, c50=15.6 and 16.2 for boys, c50=15.8), for 8-year-
olds 16.9, (17.0 for girls, c50=16.0 and 16.9 for boys, 
c50=16.2), for 9 year-olds this was 17.7 (17.9 for girls, 
c50=16.4 and 17.5 for boys, c50=16.7), for 10 year-olds 
18.2 (18.5 girls, c50=16.9 and 18.0 boys, c50=17.1) and 
for 11 year-olds 18.8 (18.9 girls, c50=17.5 and 18.7 
boys, c50=17.6), whilst for 12 year-olds 19.4 (19.7 girls, 
c50=18 and 19.1 boys, c50=18.1). 

Table 1. Body weight, height and BMI of examined children 
according to age

Age (years) Body weight 
(kg) Height (cm) BMI

7 26.2 125.2 16.5
8 27.3 128.7 16.9
9 32.3 134.6 17.7
10 38.5 145.5 18.2
11 43.5 152.1 18.8
12 46.3 155.5 19.4

Evaluation of body mass index (BMI) of children aged 7-12 primary school pupils
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The majority of girls (65.4%) had BMIs within 
normal ranges, wherein the lowest rates were seen 
in the oldest girls aged 12 years at 62.2%; however, 
the highest rates (67.5%) were found in girls aged 9 
years (Table 3). Being underweight was greatest for 
girls aged 11 and 12 years at respectively 10.3% and 
10.8%. Similar trends were observed in this age group 
for girls at BMI overweight ranges of 19.0-21.7%, 
however lower rates were observed in those aged 11 
years at 17.9%. In contrast to underweight, obesity 
rates of 10% were found in girls aged 7, 8 and 9 years 
but were halved in those aged 10-12 years. 

Table 3. Mean weight, height and BMI of the examined children

 Parametrs Arithmetic 
average Median Minimum Maximum SD

Age (years) 9.1 9.0 7.0 12.0 1.8
Body weight (kg) 33.8 31.5 18.4 88.7 11.5
Height (cm) 136.9 134.0 111.0 187.0 14.0
BMI 17.6 16.8 12.3 33.3 3.1

Table 4. Division of the examined group into ranges of percentile grids indicating underweight, correct body weight, 
overweight and obesity among the examined children according to OLAF BMI percentile grids

Sex Age (years)
Percentile range

≤ 10 10-85 85-95 ≥ 95

Girls

7 5.5% 65.1% 19.3% 10.1%
8 4.8% 66.7% 19.0% 9.5%
9 2.5% 67.5% 20.0% 10.0%
10 8.7% 65.2% 21.7% 4.3%
11 10.3% 66.7% 17.9% 5.1%
12 10.8% 62.2% 21.6% 5.4%

Boys

7 3.3% 81.7% 11.7% 3.3%
8 4.2% 79.2% 12.5% 4.2%
9 3.1% 81.3% 12.5% 3.1%
10 8.0% 72.0% 12.0% 8.0%
11 4.3% 73.9% 8.7% 13.0%
12 5.9% 64.7% 17.6% 11.8%

Figure 1. Characteristic of examined children group according to BMI percentile  
               grid ranges

Table 2. Body weight ranges of examined children according 
to BMI

Body weight 
Girls Boys Altogether

n % n % n %
Underweight 18 6.7 8 4.4 26 5.8
Correct body 
weight 176 65.4 140 77.4 316 70.2

Overweight 53 19.7 22 12.1 75 16.7
 Obesity 22 8.2 11 6.1 33 7.3
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The mean BMI in boys within the normal range 
was 77.4%, which was 12% higher than in girls. The 
lowest rates of normal BMIs for boys (64.7%) were 
noted in the oldest age group of 12 years, whereas 
the highest (81.7%) were found in those youngest at 7 
years. The highest rates of underweight (8.0%) were 
observed in boys aged 10 years, whilst 11.7%-12.5% 
rates were found boys in the 7-10 years age range; at 
12 years, this had increased to 17.6%. Similar BMI 
findings were observed in obese boys, with those aged 
7-9 years lowest at 3.1-4.2% and those highest aged 11 
and 12 years; at respectively 13.0% and 11.8%.

DISCUSSION

Developmental abnormalities in youngsters can 
be rapidly identified when nutritional status is being 
monitored, thus allowing chances for correction. 
Diet-related diseases can also likewise be prevented 
[20]. The data gathered on children’s health is used 
for managing health statistics and as reference for 
preparing various health programmes and targeted 
preventative measures. The problems of overweight 
and obesity in childhood has now become one of the 
most pressing challenges to public health facing many 
countries throughout the world [11]. 

The latest scientific figures confirm that worldwide 
obesity rates are in no way shrinking, but rapidly rising. 
A WHO report from January 2018 predicted that the 
global incidence of obesity in children below 5 years 
age will increase from 41 million (2016 data) to 70 
million by 2025; the 2016 figure of 41 million including 
both overweight and obesity. Once this problem was 
considered to be largely confined to affluent countries 
however, at present, this also concerns middle-low 
income countries, especially city-dwellers. There 
has been a 50% rise in the numbers of overweight 
5-year-olds in Africa since 2000, whilst almost half 
of children, with either overweight and obesity, came 
from Asia in 2016 [4]. 

A PITNUTS sudy from 2016 showed that around 
10% of children aged 1-3 years are overweight or 
obese, whilst 18.4% are threatened by these conditions 
[19]. A COSI study from 2016 demonstrated that this 
problem affects 1:3 of those aged 8 years [16] and is not 
reduced in the ensuing years. A Poland-wide study by 
the Institute of Food and Nutrition (IZZ), conducted 
on 10-16-year-olds, found overweight to be a problem 
in 1/5 children and was more prevalent amongst boys 
than girls. Rates of overweight became somewhat 
reduced at later ages, nevertheless they remained 
steady at 22% and 18% for student boys and girls. 
Those subjects most affected came from the Mazovian 
(Mazowsze) and Lodz (Lodz) provinces, whilst those 
least affected were from the Silesian (Slask) and 
Holycross (Swietokrzyska) provinces [11]. 

The report of a WHO from 2016 showed that 39% 
adults aged 18 years and above were overweight (39% 
men and 40% women) and that 13% of the world’s 
population is obese (11% men and 15% women). From 
1975 the obesity epidemic had risen 3-fold up to 2018 
[4]. The International Task Force (IOTF) stated that 
about 10% children aged 5-17 years have increased 
body mass and 2-3% can be classified as obese. It is 
noteworthy that overweight in Poland during the 1970s 
was found in less than 10% school children, whereas 
rates now stand at over 1:5 (ie. >22%) for overweight 
and obesity. This situation is even worse for the older 
population. It is now estimated that respectively 
64% and 49% of men and women in our country are 
overweight (BMI>25) [7,9]. 

One way of assessing nutritional status is by 
measuring the BMI and determining the weight to 
height ratio. The presented study has shown that the 
BMI for the majority of girls and boys was within the 
normal range (respectively 65.4% and 77.4%). Similar 
outcomes were observed in a study by Sztandery et al. 
[17] on 486 primary school pupils from the Maslow 
and Gorno districts, with average BMIs for girls and 
boys aged 7-10 years being respectively 68.7% and 
71.1%. This trend continued on for 8 and 9-year-old 
girls at respectively 66.7% and 68.05%, however 8 and 
9-year-old boys showed lower than overall average 
rates. A study by Blaszczyk-Bedenek [3] found that 
most pupil subjects (66.8%) had normal body mass to 
height ratios. In both girls and boys, heights fell within 
the 25th and 50th percentile according to the OLAF 
study centile reference ranges. 

Our mean BMI results were not significantly 
different to the Sztander et al. study [6]. In 7-10-year-
old boys, the latter study averages were only 0.4% 
higher than in ours. The differences in the BMI means 
for girls were however greater by 1.5% in the same age 
group when compared to ours. Likewise, our study 
showed that the average BMI for same age boys was 
similar to the reference values obtained by the Kaluga 
et al. study [12], however we found significantly higher 
averages for girls of corresponding ages. 

Overweight constitutes a serious problem during 
child development. This appeared in 1:4 subjects in our 
study, with overweight in 16.7% cases (19.7% girls and 
12.1% boys) and obesity in 7.3% (8.2% girls and 6.1% 
boys). Girls aged 10 and 12 years showed the highest 
overweight rates, whilst for boys this was 17.6% for 
12-year-olds. Higher rates for boys were observed in 
a study by Witlowski et al. [20], with 22% for boys 
and 18% for girls in primary school subjects aged 7-12 
years; overweight and obesity rates were found highest 
in 10-year-old boys at 22.4% and 9-year-old girls at 
20.6%. Lower values were demonstrated by a Wyka et 
al. study [21], with respectively 12.4% and 9.6% girls 
and boys being overweight and respectively 5.0% and 
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3.9% for obesity in girls and boys. Furthermore, other 
studies conducted by our group in 2017-2018 have 
confirmed the notion suggested by other workers that 
there is a tendency for increasingly higher rates of 
children with overweight to height ratios in Poland.

Another worrying feature found in children is 
malnutrition. Malnourished children develop poorly, 
suffer frequent illness and exhibit learning difficulties. 
Many of those malnourished show dietary deficiencies 
in key nutrients required for normal body function. 
Any normally consumed diet which is unbalanced in 
its components leads to intake deficiencies in vitamins, 
minerals, protein and carbohydrate [1]. Whenever 
such components are lacking in the diet, then chronic 
long-term health problems will emerge as well as there 
being adverse day-to-day consequences apparent such 
as fatigue, apathy, lack of energy and brain function 
disorders. Occult endocrine disorders are also 
frequently present, where the first observable signs 
can for example be menstrual disorders in girls [8]. 
In our study, endocrine problems were recognised in 
5.8% children (6.7% girls and 4.4% boys). Malnutrition 
rates were highest in 10-12-year-old boys (7.4% and 
8.0%) and in 9 and 8 year-old girls (9.5% and 8.6%). 
A Malczyk et al. study [14] showed lower rates in 275 
pupils aged 7-12 years from the Gogolin district, where 
3% were underweight of whom most were boys than 
girls; in contrast to our present findings. Much higher 
rates of underweight were noted in a Silesia  province 
study on 410 children from urban areas; 17.5% boys 
and 16.6% girls [10]. 

CONCLUSIONS

1. The majority of the child subjects studied had 
normal body mass to height ratios, however this 
was 12% higher in boys than girls.

2. Abnormal body mass occurred in 1/3 children aged 
7-12 years, where underweight and obesity were 
more frequent than underweight.

3. Overweight was observed in an average of 24% 
children, with the highest rates seen in 9-year-old 
girls (30.0%) and 12 year-old boys (29.4%).

4. It is recommended that nutritional status be 
continually monitored in children due to the 
increasing risks of becoming overweight and 
obese, so as to allow any anomalies in development 
to be rapidly identified and to thereby prevent diet-
related diseases. 
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ABSTRACT
Background. Better medicine and health care steadily increases the human life expectancy. Growing number of elderly 
people and the imbalance of population structure will affect many fields of life, including social security system, job-
orientation and culture. Therefore it is crucial that the elderly maintain not only good physical health but keep the ability 
to self-care as long as possible, stay functionally fit and express satisfaction of life in all domains.
Objective. This study aims to analyse the factors that affect the quality of life in different domains (physical, psychological, 
social and environmental), like the independence in performing everyday life activities and the level of physical activity 
of women above 80 years old, living in own households.
Materials and methods. The study was performed from March to August 2015 in Opole, Lower Silesia and Silesia 
voivodeship, mosty in rural areas, on 67 women, age above 80 (average 82.9), who filled the standarized questionnaires 
of life quality (WHOQOL-BREF), physical activity (IPAQ), and self-maintenance in daily living (IADL, Lawton scale).
Results. The results show that the life satisfaction of women above 80 years old living in own households in rural areas is 
highest in the social and environmental domains, while is the lowest in physical health domain. There is a strong positive 
correlation between the level of physical activity, the level of self-maintenance and the life quality in four of its domains. 
Conclusions. Self-maintenance and higher level of physical fitness, which are the components of functional fitness, positively 
correlate with self-assesed life-satisfaction in all domains. It is crucial to stress the importance of physical activity in seniors, 
preferably in way of dedicated exercising of moderate and high intensity, that will bring benefits not only in domain of 
physical health but in overall well-being and higher life-satisfaction, the significant factors in healthy ageing.

Key words: senior physical activity, functional fitness, senior self-maintenance, quality of life of elderly

STRESZCZENIE
Wprowadzenie. Rosnący poziom opieki zdrowotnej stale zwiększa długość życia ludzi. Rosnąca liczba osób starszych 
i zaburzenie równowagi w strukturze populacji wpłynie na wiele dziedzin życia, w tym na system ubezpieczeń spo-
łecznych, orientację zawodową osób pracujących czy kulturę. Dlatego bardzo ważne jest, aby osoby starsze zachowały 
nie tylko dobre zdrowie fizyczne, ale także utrzymywały zdolność do samoopieki tak długo, jak to możliwe, pozostały 
sprawne funkcjonalnie i wyrażały zadowolenie z życia we wszystkich dziedzinach.
Cel. Niniejsze badanie ma na celu analizę czynników wpływających na jakość życia w różnych dziedzinach (fizyczna, 
psychologiczna, społeczna i środowiskowa), takich jak niezależność w wykonywaniu codziennych czynności oraz po-
ziom aktywności fizycznej u kobiet w wieku powyżej 80 lat, mieszkających we własnych gospodarstwach domowych.
Materiał i metody. Badanie przeprowadzono od marca do sierpnia 2015 r. w województwach opolskim, dolnośląskim 
i śląskim, głównie na wsi, na 67 kobietach w wieku powyżej 80 lat (średnia 82,9), które wypełniły standaryzowane kwe-
stionariusze dotyczące jakości życia (WHOQOL-BREF), aktywności fizycznej (IPAQ) i samowystarczalności w życiu 
codziennym (IADL, skala Lawtona).
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Wyniki. Wyniki naszego badania pokazują, że zadowolenie z życia kobiet w wieku powyżej 80 lat mieszkających we 
własnych domach na obszarach wiejskich jest najwyższe w domenie społecznej i środowiskowej, a najniższe w dziedzinie 
zdrowia fizycznego. Istnieje silna dodatnia korelacja między poziomem aktywności fizycznej, poziomem samodzielności 
a jakością życia w czterech jej dziedzinach.
Wnioski. Samodzielność i wyższy poziom sprawności fizycznej, które są składnikami sprawności funkcjonalnej, pozy-
tywnie korelują z ocenianą satysfakcją życiową we wszystkich jej dziedzinach. Bardzo ważne jest podkreślenie znaczenia 
aktywności fizycznej u seniorów, zwłaszcza w formie dedykowanych ćwiczeń o umiarkowanej i wysokiej intensywności, 
co może mieć korzyści nie tylko w dziedzinie zdrowia fizycznego, ale także w ogólnym lepszym samopoczuciu i więk-
szym zadowoleniu z życia, które są podstawami zdrowego starzenia się.

Słowa kluczowe: aktywność fizyczna seniorów, sprawność funkcjonalna, samodzielność seniorów, jakość życia seniorów

INTRODUCTION

Growing number of studies published in recent 
decades show the increase in human life expectancy. 
The developments in medicine, better nutrition 
and more available health care have led to decrease 
in mortality rate from injuries, infections and 
noncommunicable diseases [44]. 

These facts, together with decrease in number 
of births, lead to the process of doubling the aging 
population, which involves an increase in the total 
segment of seniors as well as the subpopulation of very 
elderly persons (aged 80 and more). Demographers 
predict that by 2060 the number of people aged 80 and 
over will double in European countries. In Germany, 
Slovakia, Spain, Portugal and Greece, the proportion of 
these people will be 13.4-16.1% of the total population, 
and in Poland will be 12.3%. 

The process of ageing depends mostly on decrease 
in effectiveness of metabolic processes over time, 
accumulation of errors (eg. more DNA damage, 
more dysfunctional proteins’ deposits) and worse 
regeneration, which influence the functionality of 
each cell, tissues and organs, leading to organ failure 
and eventually death [22]. Better health care and better 
medicines may help to extend life in terms of physical 
health. However it is important to take into account 
other domains of health as well as overall wellbeing 
and life satisfaction of elderly [11, 18, 43].

According to the World Health Organization 
(WHO), quality of life is defined as “the individual’s 
perception of their position in life in the context of the 
culture and value systems in which they live and in 
relation to their goals” [19]. To assess the life quality 
of late age seniors the state of not only physical, but 
also emotional and social health has to be taken into 
account. These factors are reflected in the feeling of 
happiness, cognitive functions, self-vision, coping 
with environment changes and growing limitations of 
the body [23, 38].

According to many studies [7, 29, 30, 39] the 
quality of life correlates, beside the type of disorder, 
disease length, treatment and its side effects, also with 
gender, education, relations with family and friends, 

place of residence (own household or senior houses). It 
also includes maintaining functional fitness, which is 
the independence from others in satisfying basic life 
needs or the ability to self-care, like mobility, nutrition, 
personal hygiene and control over physiological urges. 
In many studies it is indicated that functional fitness is 
one of the most important factors influencing the life 
satisfaction. However with age, activities of elderly 
shift from regular and intensive to low impact activities 
like walking and housekeeping duties, leading to more 
sedentary life style [32, 34].

Nowadays, studying the components that affect the 
overall sense of life satisfaction in growing population 
of elderly is very important. It is worth stressing that 
seniors who score higher at self-assessed life quality 
are more independent, need less care from others 
(family members and health care staff), recover faster 
and have less age-related diseases [21].

Our research focuses on several domains related 
to life satisfaction in women over the age of 80, such 
as physical, psychological, social and environmental 
health. We also tried to find important components 
that are associated with it, i.e. independence in the 
performance of daily duties and level of physical 
activity.

MATERIALS AND METHODS

The study was conducted on 67 women from three 
voivodships in Poland (Opole, Lower Silesia, Silesia), 
from March to August 2015. The including criteria 
were:
• age over 80 years old on the day of the study
• ability to logically and independently answer the 

questions,
• living alone or with family in own household
• informed consent to participate in the research.

Participants were asked to answer three validated 
questionnaires, translated to Polish language:
• WHOQOL-BREF (World Health Organisation 

Quality of Life questionnaire) 
• IPAQ (International Physical Activity 

Questionnaire) – short version

The relationship between the physical activity and life quality  in women over 80
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• Lawton Scale (The Lawton Instrumental Activities 
of Daily Living, IADL) 

WHOQOL-BREF (World Health Organisation 
Quality of Life Questionnaire) is often used in national 
and international studies to assess the psychometric 
quality of life. It consists of four sections related to 
four domains of live and two questions on individual 
perception of the quality of life (global quality of life) 
and individual, overall perception of one’s own health 
(self-assessment of one’s health) [16].

The aspects measured in four domains related to 
quality of life are:
• in the physical domain: limitations related to pain, 

level of energy, dependence on medical treatment, 
satisfaction with sleep, efficiency in everyday life, 
readiness to work;

• in the psychological domain: meaning and joy 
of life, concentration, self-esteem, negative and 
positive feelings; 

• in the social domain: relations with the environment 
and social support, intimate life;

• in the environmental domain: a sense of security, 
access to health care, material and housing 
conditions, access to information and pursuit of 
interests, access to public transportation
Scoring in each domain has a positive direction, so 

the higher the number of points, the better the quality 
of life [16]. 

IPAQ (International Physical Activity 
Questionnaire) was used to measure the level of 
physical fitness in form of the energy expenditure for 
activity per week (MET-min/week) [3]. In this study 
we used the shortened version cosisting of 7 questions 
relating to all variants of physical activity associated 
with everyday life, work and leisure. The respondent 
provides answers about the time spent sitting, walking 
and the time spent on moderate and intense physical 
effort. The type of physical activity was expressed 
using the Metabolic Equivalent of work, MET. It is 
calculated as the ratio of the coefficient assigned to 
a given physical activity (intensive, moderate and low), 
the number of days it is performed per week and the 
duration in minutes per day. In this way, the average 
value of physical activity expressed in MET units [min 
/ week] is obtained for each of three levels of physical 
activities [3].

Lawton Scale (The Lawton Instrumental Activities 
of Daily Living, IADL) was used to assess the self-
maintenance in daily living and independence in 
complex everyday activities [13,24]. 

It consists of 8 questions assessing the performance 
of household chores such as cleaning, cooking, 
washing; ability to shop and use the available means 
of transport, use of the telephone, ability to manage 
money, proper use of medicines. Being completely 

independent of the others, the respondent received 
a maximum of 8 points.

Statistics
The collected test results were subjected to 

statistical analysis with Statistica 12 (StatSoft, 
Inc., USA). The normality of variable distribution 
was assessed using the Shapiro-Wilk test. For the 
parameters for which there were no grounds to reject 
the hypothesis of normal distribution, mean values 
(x), standard deviation (s) were calculated. In turn, 
for parameters where the hypothesis with normal 
distribution was rejected, the median, quartiles (lower 
and upper), minimum and maximum were calculated. 
The significance of differences between the average 
values was assessed by the Student’s t test. The Mann-
Whitney U test was used to show significant differences 
between groups. The Pearson’s correlation coefficient 
(for normal distribution) and Spearman’s rank 
correlation coefficient (for distribution that deviates 
from normal) were used to assess relationships.

The level α = 0.05 was assumed as statisticaly 
significant for all analyzes and the obtained values of 
“p” were rounded to 4 decimal places.

The study was approved by the Bioethics Commitee 
of Opole Medical School (nr 3/2015).

RESULTS

The study was completed by 67 women, aged 80-90 
(median age 82.9). Most of participants were widows 
(78%), living independently in their own households 
in rural areas (73%), who used to perform physical 
work in the past (78%). Detailed description of the 
group is depicted in Table 1.

Table 1. Detailed characteristics of tested group
Women (n = 67)

average standard 
deviation

Age [years] 82.94 2.67
Body height [cm] 157.9 5.53
Body weight [kg] 68.49 9.94
BMI [kg/m2] 27.46 3.85
Type of work performed in 
the past  

physical – 78%
intelectual – 22%

Marital status 
unmarried – 7%
married – 15%
widow – 78%

Place of residence rural area – 73%
town or city – 27%

G. Żurek, E. Lepsy, A. Żurek et al.



174 No 2

WHOQOL-Bref

The results of life-quality questionnaire in each of 
four domains and self-assessed overall life-quality are 
shown in Table 2. The highest scores were obtained 
in social and environmental domains, then the 
psychological domain, while the physical domain had 
the lowest score. 

The respondents scores, represented as the average 
percentage of the total sum in each of four domains, 
are depicted in Figure 1. 

Table 2. Results of the WHOQOL-BREF questionnaire

WHOQOL-BREF
questionnaire questions and domains

questions rate
(points)

Respondends score  (n = 67)
average SD

global quality of life 1-5 3.81 0.94
self-assessment of one’s health 1-5 3.42 1.02
physical domain 7-35 24.27 5.62
psychological domain 6-30 22.84 4.55
social domain 3-15 11.67 1.85
environmental domain 8- 40 31.08 4.81

69% 

76% 
78% 78% 

physical domian psychological
domian

social domian environmental
domian

women

Figure 1. Percentage characteristics of assessments in four domains 
               of the WHOQOL-BREF questionnaire

Table 3. Statistical characteristics and comparison of means between a group of younger (up to 85 years old) and older 
women (85 years old or more) (p values <0.05 are marked in bold)

WHOQOL-BREF
questions 

rate
(points)

Women
up to 85 years 

(n = 54)

Women 85
or more years 

(n = 13)
t-Student’s test

average SD average SD t p
global quality of life 1-5 3.91 0.93 3.38 0.87 1.83 0.0719
self-assessment of one’s health 1-5 3.55 1.00 2.84 0.90 2.33 0.0228
physical domain 7-35 25.17 5.36 20.53 5.28 2,.9 0.0067
psychological domain 6-30 23.48 4.46 20.15 3.99 2.6 0.0166
social domain 3-15 11.87 1.77 10.84 2.03 1.82 0.0734
environmental domain 8-40 31.46 4.98 29.46 368 1.36 0.1796

For further analysis, the studied women were 
divided into two age groups: younger (up to 85 
years old) and older (85 years old and over). It was 
established that younger women assess higher scores 
on their quality of life in all the domains studied, 
their global quality of life and self-assessment of 
their health. In addition, the analysis showed the 
significance of differences between the age groups in 
physical, psychological domains and self-assessment 
of one’s health (Table 3, Figure 2 and Figure 3).
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 field of global quality of life  self-assessment of health status

up to 85 years 85 or more years

WHOQOL-BREF
WOMEN

2,2
2,4
2,6
2,8
3,0
3,2
3,4
3,6
3,8
4,0
4,2
4,4

Figure 2. Statistical characteristics of assessments in the 
field of global quality of life and self-assessment of health 
status of two age groups of women surveyed  Physical domain

 Psychological domain
 Social domain
 Environmental domain

up to 85 years 85 or more years

WHOQOL-BREF
WOMEN

8
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24
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28
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32

34

Figure 3. Statistical characteristics of assessments in the 
four domains of quality of life of two age groups of women 
surveyed

IPAQ – physical activity level

IPAQ was used to measure the level of physical 
fitness in form of the energy expenditure for activity 
per week (MET-min/week) [3]. The results of IPAQ 
were analysed with non-parametric statistical tests 
because the variables do not meet the assumption of 
normal distribution.

Less than 25% of surveyed women showed 
intensive physical activity over the past 7 days. 
Intensive activity means a kind of effort that 
significantly increases breathing and accelerates heart 
rate, but it should be noted that in this questionnaire 
the intensity of the effort was self assesed by the 
respondents, and therefore is subjective. The averge 
physical activity, which requires average effort with 
slightly increased breathing and increased heart rate, 
was indicated by 50% of the senior women. Almost all 
respondents declared low activity (walking that lasted 
at least 10 minutes at a time) (Table 4). Additionally, it 
was observed that an older group of women (above 85 

y.o.) showed lower levels of moderate and low physical 
activity (Figure 4).

IADL (Lawton Scale)

The self-maintenance (independence) in daily 
living was assesed with the Lawton Scale (The Lawton 
Instrumental Activities of Daily Living, IADL) [13, 
24]. The scale rates 0-8 points. The results of IADL 
were analysed with non-parametric statistical tests 
because the variables do not meet the assumption of 
normal distribution.

In the examined group of women 50% scored 7 
points or less, the other half obtained the maximum 
number of 8 points. The results indicate that most 
of the surveyed seniors are independent and do not 
require help in everyday activities (Table 4). Analysis 
of Lawton’s Scale results due to the age of the women 
surveyed showed that younger women (up to 85 years 
old) are more independent then older ones (85 years 
and older) (Figure 5).

Table 4. Results of the IPAQ and Lawton Scale questionnaires

Questionnaires
Respondends score (n = 67)

Median lower
quartile

top
quartile

IPAQ – high activity [MET-min] 0.0 0.0 5760
IPAQ – moderate activity  [MET-min] 240 0.0 3360
IPAQ – low activity (walking) [MET-min] 693.0 0.0 8316
IADL (Lawton’s Scale) [scores 0-8] 7.0 0.0 8.0
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The cross-analysis of assessment of quality of life 
in all four domains (WHOQOL-BREF) and physical 
activity level (IPAQ) and independence (Lawton 
Scale) showed significantly moderate relationships 
between these variables. 

The greater the weekly physical activity level 
(intensive and moderate), the better the quality of 
life in all four domains was assesed (Table 5). Also 
the higher scores on Lawton Scale of independence 
the higher quality of life in all four domains was 
noted. The strongest relationship was demonstrated 
for the physical domain which means that the more 
independent women, the more satisfied they are with 
their quality of life and especially with their life 
energy, readiness to work and rest (physical domain) 
(Table 5).

DISCUSSION

The aging process cannot be stopped, but it is 
possible to slow down its progression. For elderly 
population the emphasis should be placed not only on 
the physical health (disease diagnosis and treatment, 
symptoms relief), but also on the quality of life, self-
maintenance and mobility [25,28]. 

An important element of functioning and healthy 
aging is the functional fitness [35] which is the 
independence from others in satisfying basic life 
needs, and the ability to self-care. It includes: mobility, 
nutrition, controlling physiological functions and 
personal hygiene [2]. The level of independence in 
everyday activities and self-care of elderly depends on 
mental and physical condition [37].

 IPAQ - high (MET)  IPAQ - moderate (MET)

 IPAQ - low (walking) (MET)

up to 85 years 85 or more years

IPAQ
WOMEN
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Figure 4. Statistical characteristics of the level of physical 
activity for two age groups of women surveyed
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Figure 5. Statistical characteristics of independence in 
everyday life activities (Lawton Scae) for the two age 
groups of women surveyed)

Table 5. Relationships between the quality of life in four domains (WHOQOL-BREF) and the independence (Lawton 
Scale) and physical activity level (IPAQ). The correlation coefficients highlighted in bold are statistically significant with 
p <0.05.

WHOQOL-BREF Lawton’s Scale IPAQ 
high activity

IPAQ 
moderate activity

IPAQ 
low activity

physical domain 0.59 0.44 0.57 0.36
psychological domain 0.52 0.36 0.48 0.27
social domain 0.40 0.34 0.49 0.18
environmental domain 0.40 0.28 0.28 0.16
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Our results show that women aged 80 and more 
living in the countryside are mostly independent. 
Living in own household in the rural area reinforces 
staying mobile because of i.e. the difficulty in 
access to shops or all kinds of institutions and the 
lack or inefficient public transportation. Bień et al. 
[1] emphasizes that the main reason that causes 
dependence on other people in daily care results from 
the mobility limitations. In the studies of Fidecki et al. 
[8] seniors from the rural environment showed better 
efficiency in everyday activities than people from the 
urban environment. 

Based on our results, it can be concluded that 
the studied population of women over 80 showed no 
deficiencies in self-care abilities and required no help 
from others in daily activities. Also we found the 
relationship between efficiency in complex everyday 
activities and the assessment of the quality of life by 
the respondents. The more independent people were, 
the more they were satisfied with their own lives.

In this study, the physical activity was assessed 
with the IPAQ questionnaire as the activities from the 
last week preceding the day of the study. The results 
showed that 50% women declared moderate activity 
level and only 25% high activity level. The energy 
expenditure, which generated moderate physical 
activity, was related to work at home and around the 
house, mosty on typical housekeeping work in the 
home and in the garden. Similar results were obtained 
by Skotnicka and Pieszko [36] in a study of people 
over 80 years old, where the majority of respondents 
also showed moderate levels of physical activity.

Review of publications and the results of our 
research confirm the phenomenon that physical 
activity of the respondents decreases with age both 
among women and men [15, 17, 36, 40] In addition, 
Talbot et al. [41] noticed a change in the level of 
intensity of exercise with age, from intensive and 
moderate in adultery to low intensity exercise in the 
elderly. In our study almost all participants declared 
performing low level activities, mostly in the means of 
walking at least 10 minutes in one time. However, this 
type of activity might not enough to maintain good 
physical fitness. The World Health Organization and 
the American College of Sports Medicine recommend 
regular exercise more intensive than walking [4, 26, 
45]. Maintaining high physical fitness in old age is 
one of the factors that predicts the length of life and 
enables older people to maintain independence and 
autonomy [17]. Any type of physical exercise is better 
than hypokinesia, so older people who engage in any 
form of physical activity will always have some health 
benefits [4, 33].

Analysis of the quality of life profile for each 
domains of the WHOQOL-Bref questionnaire showed 
that older women gave highest scores in the domains 

of social relations and environment, while the physical 
domain obtained the lowest scores. In the research by 
Zboina et al. [46, 47] elderly women living in long-term 
care units also scored the lowest in the physical domain. 
Ćwirlej-Sozańska et al. [6] found a higher quality of life 
in all domains of the WHOQOL-Bref questionnaire in 
seniors living in rural areas, and the score was higher 
for seniors physically and socially active.

The quality of life of older people depends, among 
others, on the conditions and place of residence [9]. 
Participants in our study who stayed in their own 
households rated their quality of life at a good level. 
Also older women living in rural areas scored higher 
in the health self-assesment and quality of life than 
women living in cities. Similarly, in the research by 
Traczyk et al. [42], Grzegorczyk et al. [14], a higher 
assessment of the quality of life in most domains were 
found in seniors living independently than living in 
daily-care units or senior houses. Chruściel et al. [5] 
showed that seniors living in rural areas in their own 
household together with family members scored higher 
on life quality then seniors living independently but 
alone. Comparable results were delivered in the study 
of Garbaccio et al. [10] who showed high life quality 
and satistaction, that correlated with living in rural 
areas in own household with family members, and 
with financial independence and access to services 
including medical support when needed.

On the other hand Karwat et al. [20] and Pędlich 
[31], have different results, where the residents of 
cities assessed their life satisfaction more positively 
than rural residents. However it was correlated with 
higher disabilities and lower health status of surveyed 
seniors.

One of the most important predictors affecting 
the quality of life is the age of surveyed seniors 
[12,27,29]. In our research the age also turned out to be 
a significant factor influencing the assessment in the 
physical, psychological domain and self-assessment 
of health, where women above 85 years old showed 
decrease in physical performance, self-maintanance 
and overall life quality.

The conductance of our research was associated 
with certain limitations. The respondents assessed 
their independence in everyday activities, physical 
activity, quality of life in a subjective way, and, as 
in all surveys assessing health-related behaviour and 
lifestyle, the tendency to show oneself in a better light 
may be important factor that influences the results. 
Despite the presented limitations, our results bring 
new content into the area of issues related to the 
quality of life of women in old age. In addition, our 
research was conducted mostly in rural areas, among 
the elderly women living in their households, which is 
undoubtedly an important practical aspect in the field 
of seniors studies.
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CONCLUSIONS

Our study shows that women aged 80-84 assess 
their quality of life higher, are more independent in 
everyday activities and are more physically active than 
women aged 85 and more. Age significantly affects 
the assessment of the quality of life in the field of 
physical, psychological and self-assessment of health. 
The physical activity level has the strongest relation to 
quality of life and ability to self-care. However most 
women in old age showed moderate and low level of 
physical activity (mosty walking and housekeeping) 
which is not aimed at increasing physical fitness per 
se. It is recomended that more education and action 
should be aimed to increase the physical fitness of 
elderly women.
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MILK- FREE DIET FOLLOWED BY BREASTFEEDING WOMEN
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ABSTRACT
Background. Breastfeeding is the most common way of feeding infants. Human milk contains nutrients which are 
necessary to provide proper growth of a child. Nowadays there aren't any recommendations to follow elimination diet in 
order to decrease the risk of allergy or baby colic. Only the occurrence of health problems such as lactose intolerance or 
cow's milk protein allergy in breastfeeding mother or infant should be a reason for eliminating dairy products from diet. 
It seems to be important to explore the reasons and the frequency of following milk-free diet by breastfeeding women.
Objectives. The main purpose of the study was to find the reasons for following milk-free diet by breastfeeding women 
and making an assessment of their nutrition knowledge and food habits. 
Material and methods. Thirty-three breastfeeding women following milk-free diet took part in the project. The women 
were interviewed by the Computer Assisted Web Interview (CAWI) method with an original questionnaire. The results 
were developed with Spearman's rank correlation, Chi2 test and the gamma coefficient. The statistical significance level 
for the p-value was <0.05.
Results. The main reason for following milk-free diet by the breastfeeding women was the occurrence of hypersensitivity 
reactions of the children's gastrointestinal system after consuming milk by mother (72% responses). After excluding 
milk from diet only 42% respondents declared consuming new food products or dietary supplements in order to refill the 
potential deficiency of nutrients. The majority of respondents also eliminated from diet highly processed food products, 
fast-food and the carbonated drinks. The most often declared source of information about lactation was Internet (85%). 
Only 12% respondents asked a nutritionist in order to get the information about breastfeeding. 
Conclusions. It's necessary to promote a specific nutritional advice about following milk-free diet in breastfeeding women 
group in order to decrease the health risk connected with low calcium diet. 

Key words: milk-free diet, breastfeeding, lactation, elimination diet

STRESZCZENIE
Wprowadzenie. Karmienie piersią jest najkorzystniejszym modelem żywienia niemowląt. Mleko matki dostarcza nie-
zbędnych składników odżywczych potrzebnych do prawidłowego wzrostu i rozwoju niemowlęcia. Obecnie nie zaleca się 
profilaktycznego stosowania diet eliminacyjnych w celu zmniejszenia ryzyka wystąpienia objawów alergii bądź kolki 
niemowlęcej u dziecka. Celowym wydaje się zbadanie powszechności i przyczyn stosowania diety bezmlecznej wśród 
kobiet karmiących piersią.
Cel. Celem pracy była analiza przyczyn stosowania diety bezmlecznej wśród kobiet karmiących piersią oraz ocena świa-
domości żywieniowej i wybranych zachowań żywieniowych w kontekście stosowania diety eliminacyjnej.
Materiał i metody. Badaniem ankietowym objęto 33 kobiety karmiące piersią, stosujące dietę eliminacyjną. Ankieta 
została przeprowadzona internetową metodą CAWI (Computer Assisted Web Interview) za pomocą autorskiego kwe-
stionariusza. Do opracowania wyników wykorzystano korelację rang Spearmana, test Chi2 oraz statystykę gamma. Za 
poziom istotności przyjęto p<0,05.
Wyniki. Główną przyczyną stosowania diety bezmlecznej wśród ankietowanych było występowanie reakcji nadwrażli-
wości ze strony przewodu pokarmowego dziecka po spożyciu mleka przez matkę (72% respondentek). Po wykluczeniu 
mleka z diety jedynie 42% kobiet zadeklarowało wprowadzenie produktów substytucyjnych lub suplementów do diety 
w celu uzupełnienia potencjalnych niedoborów składników odżywczych. Większość ankietowanych z jadłospisu wyklu-
czyła produkty wysoko przetworzone, np. słone przekąski, słodycze, żywność typu fast food i napoje gazowane. Naj-
częściej deklarowanym źródłem informacji o karmieniu piersią był Internet (85%). Jedynie 12% ankietowanych w celu 
uzyskania informacji dotyczących laktacji korzystało z pomocy dietetyka.  
Wnioski.  Istnieje konieczność edukacji żywieniowej dotyczącej stosowania diety bezmlecznej w grupie kobiet karmią-
cych piersią w celu zapobiegania ryzyka związanego ze zmniejszoną podażą wapnia w diecie.

Słowa kluczowe: dieta bezmleczna, karmienie piersią, laktacja, dieta eliminacyjna
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INTRODUCTION

Breastfeeding is the most common way of feeding 
infants. Human milk contains nutrients which are 
necessary to provide the proper growth of the child. 
World Health Organization (WHO) and Polish Society 
of Gastroenterology, Hepatology and Child Nutrition 
(Polskie Towarzystwo Gastroenterologii, Hepatologii i 
Żywienia Dzieci) recommend exclusive breastfeeding 
for the child’s first six months. The risk of occurrence 
of type 1 diabetes or obesity is lower in breastfed 
infants in comparison to children fed with infant 
formula milk [10, 32]. Furthermore, breastfeeding 
leads to maternal health outcomes including reduction 
of the postpartum recovery period, decrease the risk of 
postpartum depression, osteoporosis or miscellaneous 
types of cancer, particularly endometrial, ovarian or 
breast cancer [3, 12].

The composition of human milk varies with the 
duration of breastfeeding. The first fluid produced 
by mother after delivery is colostrum which is 
characterized by the highest amount of protein and 
the lowest energy value. Subsequently, between 
5. and 15. day of lactation, the transitional milk is 
produced. After 15 days of postpartum, mother 
produces mature milk. In comparison to intermediate 
milk, the mature milk consists of superior amounts 
of fat and lactose and lower amount of protein [21]. 
One of the main components of human milk is fat, 
particularly triglycerides, phospholipids, sterols, free 
fatty acids and cholesterol. Fat covers the 50% energy 
requirements in child’s first months. Parallelly with an 
increase of lactation, the content of fat in human milk 
is higher. It has an effect on the growth of energy value 
respectively. The principal carbohydrate of human 
milk is lactose and its content remain on relatively 

stable level during lactation, at approximately 7 g/100 
ml. The consumption of lactose has no influence on 
its concentration in human milk. The lactose plays 
a substantial role in intestinal calcium absorption by 
lowering the pH in intestines. The content of protein in 
mature human milk constitutes about 1.4% and 3/4 of 
it is composed by whey protein. Human milk protein 
plays both structural and bioactive function. The 
bioactive compound of human milk protein includes 
immunoglobulins, lactoferrin, lactoperoxidase or 
lysozyme [7, 18, 21, 24, 27]. 

Human milk’s composition differs substantially 
from cow’s milk. The general content of protein 
(3.25%) in cow’s milk is higher than in human milk 
(1.42%) whilst the concentration of lactose in cow’s 
milk is lower (4.88% in cow’s milk vs 6.71% in human 
milk). Furthermore, the proportion of casein is higher 
in cow’s milk in opposition to human milk, where the 
whey protein is superior. The content of vitamins and 
minerals is different in both human and cow’s milk 
(Table 1) [22]. The most important allergens in cow’s 
milk are casein and whey protein. The fraction of whey 
protein with the strongest allergenic potential in cow’s 
milk is α-lactalbumin and β-lactoglobulin, which 
does not appear in human milk. The epidemiological 
data indicate that cow’s milk allergy occurs in 2.7% 
children fed by infant formula and 1.8% breastfed 
children. The prevalence of cow’s milk allergy may be 
associated with the mechanism of tolerance induction, 
when the child that used to have allergy to cow’s milk 
protein in the past does not induce immune response 
to cow’s milk antigens. The breastfeeding mother 
must sequentially eliminate cow’s milk protein when 
the infant is allergic to cow’s milk [6, 8, 16].

Dairy products should be excluded from diet during 
lactation only as a consequence of lactose intolerance 

Milk- free diet followed by breastfeeding women

Table 1. The content of nutrients in cow’s milk and human milk [15]
Nutrient energy value Cow’s milk Human milk
Protein (% of energy) 3.25 1.42

Fat (% of energy) 3.61 3.64
Lactose (% of energy) 4.88 6.71
Casein (% of protein) 2.51 0.37
Whey (% of protein) 0.57 0.76
Energy value (kcal/g) 674 677

Vitamin A (ug/100 ml) 35.2 60
Vitamin D (ug/100 ml) 0.29 0.01
Vitamin E (ug/100 ml) 113.5 0.35
Vitamin C (ug/100 ml) 1530 380

K (mg/l) 1204 491
Na (mg/l) 504 15
Ca (mg/l) 1287 35
P (mg/l) 996 15

Mg (mg/l) 134 2.8
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or cow’s milk protein allergy in breastfeeding mother 
or infant. It seems critical to discover the reasons 
and the frequency of following milk-free diet in 
breastfeeding women. 

The aim of this study was to discover the reasons of 
following milk-free diet and explore dietary habits and 
nutritional knowledge in breastfeeding women.

 
MATERIAL AND METHODS 

Thirty-three breastfeeding women following milk-
free diet at the age of 19 - 25 (18%), 26 - 30 (32%) 
and over 30 years old were recruited into the study. 
The technique of purposive sampling was used in 
this research. The women were interviewed by the 
Computer-Assisted Web Interview (CAWI) method 
with an original questionnaire including questions 
related to mother’s and infant’s health condition, 
elimination diet, using supplements during lactation 
and nutritional knowledge. The results were developed 
with Spearman’s rank correlation, Chi2 test and the 
gamma coefficient. The statistical significance level 
for the p-value was <0.05.

RESULTS

Excluding milk from diet declared 100% 
respondents. The main purpose for following milk-free 
diet by breastfeeding women was the occurrence of 
hypersensitivity reactions of children’s gastrointestinal 
system after consuming milk by mother (72% 
responses). More than half of women (60%) declared 
diagnosed cow’s milk allergy in breastfed infants. 
Another cited reasons for eliminating milk from diet 
were skin rash or suspicion of cow’s milk allergy in 

infants (18%). Almost 10% participants claimed that 
cow’s milk was unhealthy or may cause health disorders 
in children whilst 3% women declared malaise 
after cow’s milk consumption, and 3% respondents 
followed elimination diet according to podiatrist’s 
recommendations related to the occurrence of cow’s 
milk allergy in siblings (Figure 1). 

After excluding milk from diet only 42% 
respondents declared consuming new food products 
or dietary supplements in order to refill the potential 
deficiency of nutrients. The most frequently used 
supplements were calcium supplements (35% 
respondents) while 64% women implemented plant-
based milk in their diet (oat, rice, coconut, almond) 
fortified with calcium.

The majority of participants declared the wish to 
introduce milk to diet after lactation (92% respondents).

Dairy products including yogurt, kefir, buttermilk 
or cheese were eliminated from 82% women’s diet. The 
main reason for excluding milk were hypersensitivity 
reactions of the children’s gastrointestinal system after 
consuming milk by mother (67%). Furthermore, 67% 
women claimed cow’s milk allergy in breastfed infants. 
Only 4% respondents declared malaise after dairy 
products consumption or position that dairy products 
were unhealthy and may cause health disorders in 
children (8%). Another reasons for eliminating dairy 
products were skin rash or suspicion of cow’s milk 
allergy in children (7%) (Figure 2).

Almost half of women (48%) claimed appropriate 
pregnancy weight gain. The statistical significance 
between weight gain and sequence of pregnancy was 
not observed (p>0.05). Nevertheless, the statistically 
significant correlation between pregnancy weight 
gain and cow’s milk allergy in child was reported 

 
 
 
 
 
 
 

                                Figure 1. The reasons for eliminating milk from respondents' diet
                                Source: own elaboration
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(r =+0.3716, p<0.05). The higher weight gain during 
pregnancy slightly increased the risk of cow’s milk 
allergy in children (Figure 3).

The occurrence of health problems during 
pregnancy declared 30% participants. The main health 
outcomes were gestational diabetes (40%) and blood 
pressure disorders (30%). The statistical significance 
between age and health disorders during pregnancy 
was not observed (p > 0.05).

The majority of women declared no occurrence of 
allergy and food intolerance during pregnancy and 
lactation. Only 3% of women declared food allergy 
(yeast, poppy, sunflower seeds) during lactation. 

All respondents did not use stimulants including 
cigarettes whilst occasionally alcohol consumption 

was declared by 18% women (Figure 4). The most 
frequently excluded food apart from dairy products 
were fast-food (76%), carbonated drinks (49%), hot 
spices (36%) and fruit and vegetables (24%) (Figure 5).  
Fruits and vegetables which were eliminated most 
often included citrus fruit (21%) and bloating products, 
specifically legumes and onion (15%). The statistical 
significance referring to elimination of food products 
was observed (p<0.05). Women excluding carbonated 
drinks additionally eliminated hot spices from diet (r = 
+0,775). Furthermore, respondents which eliminated 
grain products with gluten also excluded fish from diet 
(r = + 0,633).

The main reason for following elimination diet 
by respondents were gastrointestinal sensitivity in 

                                Figure 2. The reasons for eliminating dairy products from respondents' diet 
                                Source: own elaboration

                                Figure 3. The relationship between the occurrence of cow's milk allergy among 
                                children and the weight gain in pregnancy
                                Source: own elaboration

Milk- free diet followed by breastfeeding women



185No 2

                                Figure 4. The frequency of drinking alcohol by the respondents
                                Source: own elaboration

                                Figure 5. The food products excluded from respondents' diet
                                Source: own elaboration

breastfed children (66%) and the occurrence of allergy 
(63%) in children. The quarter of women declared 
excluding products from diet in order to prevent 
children from health disorders induced by selected 
groups of products (Figure 6). The negative statistical 
significance between the age and the statement 
that selected products are not healthy and may have 
negative influence on child’s health was reported  
(Chi2 = 10,57; p < 0,05).

Responding to the questions referring to nutritional 
knowledge, 57% of participants replied correctly. 
The questions involved information about milk and 
dairy product components and their elimination from 
diet (Figure 7). The statistical significance between 
location and correct responses was not observed 
(p>0.05). Nevertheless, the statistical significance 

between the age and the question referring to plant-
based milk was reported. Younger respondents more 
frequently replied correctly to the question ,,Does 
the plant-based milk have the same nutritional value 
as cow’s milk?’’. The association was statistically 
significant (γ = 0.5062, p < 0.5).  

The most frequent source of information about 
breastfeeding were Internet (85%) and science books 
and publications (79%). Furthermore, respondents 
acquired knowledge from midwives (58%), medical 
doctors (42%) or friends with children (36%). Only 
12% participants asked nutritionists in order to 
get information about breastfeeding (Figure 8). 
The statistical significance between the age and 
the source of information about breastfeeding was 
observed - older women acquired knowledge from 

P. Januszko, E. Lange
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                                Figure 6. The reasons for excluding food products from respondents' diet 
                                Source: own elaboration

                                Figure 7. The correct responses about milk given by interviewed women 
                                Source: own elaboration

Milk- free diet followed by breastfeeding women
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                                Figure 8. The source of information about breastfeeding in respondents 
                                Source: own elaboration

radio and television less frequently (γ = 0.6, p < 0.05). 
Additionally, older respondents asked nutritionists 
for information referring to lactation more often  
(γ = 0.4969, p< 0.05). 

DISCUSSION 

The major reason for excluding milk and dairy 
products from respondents’ diet was cow’s milk 
allergy in breastfed children. The hypersensitivity for 
cow’s milk is the most frequent health disorder causing 
gastrointestinal symptoms and skin rash in children 
and infants [14, 15, 16]. It is proved that an effective 
method for cow’s milk allergy treatment is eliminating 
milk and dairy products from breastfeeding  mothers’ 
and children’s diet [17]. Milk and dairy products 
elimination is connected with lower calcium content 
which can result in nervous system disorders, bone 
mass loss and osteoporosis in mother’s [14, 19, 26]. 
Nevertheless, during lactation the greater resorption 
of calcium is observed [29]. In this study only 42% 
participants declared consuming new food products 
or dietary supplements in order to refill the potential 
deficiency of nutrients after excluding milk from diet. 
The similar results were observed in the study by 
Adamska et al. [1], where only 44 % women following 
milk-free diet used calcium supplements. In the research 
by Wawrzyniak et al. [31] only 11% breastfeeding 
respondents covered nutritional requirements for 
calcium. In this study 18% participants did not declare 
a wish to introduce milk after lactation so that the risk 
of nutritional deficiency may be increased. 

More than a half of respondents (57%) were 
characterized by high level of nutritional knowledge 
referring to elimination diet, nutritional value and 
components of milk and dairy products. In the study 

by Kalinowski and Mirosław [17] concerning the 
nutritional knowledge about food allergy in parents, 
only 23% respondents replied correctly for the 
question about main carbohydrate in milk – lactose. 
Additionally, the research by Gebuza et al. [11] 
showed low knowledge - based information about 
lactation in breastfeeding women. For one of the 
reasons for this position authors indicated inadequate 
level of knowledge in health care professionals. In the 
current study only 12% participants asked nutritionist 
in order to get the information about breastfeeding. 
Significantly more frequently, the source of 
information about breastfeeding for respondents were 
medical doctors (42%) and midwives (58%). The 
statistical significance between the age of respondents 
and the source of information about lactation was 
observed - older women acquired knowledge from 
radio and television less frequently. Additionally, 
older respondents asked nutritionists for information 
more often. Nevertheless, the most frequent source 
of acquiring information about breastfeeding by 
respondents was Internet (85%). Further nutrition 
education in breastfeeding women and medical health 
care professionals is required.

The results of this study showed that majority of 
breastfeeding women were aware of the risk associated 
with smoking cigarettes and alcohol consumption. 
The occasionally alcohol using was declared by 18% 
participants. All respondents did not smoke during 
lactation. In several studies [2, 9] authors indicated 
that women smoking cigarettes chose breastfeeding 
less frequently and stopped breastfeeding more 
quickly in comparison to non-smoking women. In the 
current study 25% respondents declared the time of 
breastfeeding exceeding 12 months. 

P. Januszko, E. Lange
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The positive aspect of diet modification in 
participants was elimination of highly processed 
products, carbonated drinks and fast-food. More than 
1/3 respondents excluded hot spices, citrus fruit and 
bloating products from diet. It seems to be induced 
by ,,breastfeeding mother stereotype’’. One-fifth of 
the respondents declared eliminating products from 
diet in order to prevent children from health disorders 
induced by selected groups of products. The results of 
this study showed statistically significant association 
between the age of breastfeeding women and following 
elimination diet for prevention. Younger women 
more frequently excluded miscellaneous products 
during lactation in order to prevent children from 
health outcomes. Elimination diet used preventively 
for decreasing the risk of allergy or colic in infants 
is not recommended [5, 13, 15, 28]. Meta-analysis by 
Kramer and Kakuma [20] showed no protective effect 
of maternal dietary antigen avoidance during lactation 
on the occurrence of atopic eczema during the first 18 
months of life or on positive skin-prick tests to egg, 
cow’s milk or peanut antigen at one, two, or seven 
years [28]. Evidence from studies suggests that dietary 
restrictions during pregnancy and lactation are not 
effective in prevention of food allergy [20]. 

CONCLUSIONS 

Further nutrition education in breastfeeding 
women is required in order to prevent the risk of health 
disorders associated with low calcium content in diet. 
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ABSTRACT
Background. The incidence of diabetes has been rising rapidly, especially in urbanized countries. It is estimated that by 
2035 the number of diabetics will have increased to almost 600 million around the world. There is a substantial amount of 
evidence which points to proper education as one of the most effective ways of delaying the diabetes-related development 
of complications.
Objective. The aim of the study was to investigate the frequency of monitoring blood sugar by diabetic patients and their 
awareness of nutrition recommendations in diabetes.
Materials and methods. The study included 303 patients with type 1 and 2 diabetes. The research tool was a questionnaire 
based on the KomPAN questionnaire that consisted of a nutrition knowledge test and several questions concerning 
glycaemic control. The statistical analysis was carried out using the  PS IMAGO PRO 5 (IBM SPSS Statistics 25) software.
Results. Most of the patients demonstrated a medium level of knowledge – 62% of them provided >50% of the correct 
answers. Only 8% of the respondents scored >80% of the correct answers. Better test results were achieved by patients 
with type 1 diabetes. The highest percentage of correct answers was observed in the questions regarding the need to 
limit sweets or introduce fibre-rich whole-grain products (>90%), the smallest percentage in the questions related to the 
assessment of carbohydrates and the glycaemic index of selected products (<30%). The majority of the patients checked 
their blood sugar levels every day, but 6% of them gave up glucose measurements at home. About half of the respondents 
did not take the HbA1c test – the majority of them were patients with type 2 diabetes.
Conclusions. The level of knowledge of the examined patients was unsatisfactory and varied with the type of diabetes. 
Further education of patients about nutrition and glycaemic control is recommended.

Key words: diabetes, level of dietary knowledge, nutrition, glycaemic control

STRESZCZENIE
Wprowadzenie. Zapadalność na cukrzycę szybko wzrasta, szczególnie w krajach zurbanizowanych. Szacuje się, że 
w skali całego świata do 2035 r. liczba chorych na cukrzycę osiągnie poziom 600 milionów. Jest coraz więcej dowodów 
na to, że odpowiednia edukacja pacjentów jest jednym z najskuteczniejszych sposobów na opóźnienie rozwoju powikłań.
Cel. Celem badań była ocena częstości wykonywania przez pacjentów pomiarów glikemii oraz ich wiedzy na temat za-
leceń żywieniowych w cukrzycy.
Materiał i metody. Badanie objęło grupę 303 pacjentów z cukrzycą typu 1 i 2. Narzędziem badawczym była autorska 
ankieta wzorowana na kwestionariuszu KomPAN, która składała się z testu wiedzy oraz pytań dotyczących samokontroli 
glikemii. Analizy statystycznej dokonano za pomocą programu PS IMAGO PRO 5 (IBM SPSS Statistics 25).
Wyniki. Większość pacjentów wykazała się średnim poziomem wiedzy żywieniowej – 62% z nich uzyskało >50% po-
prawnych odpowiedzi. Jedynie 8% respondentów uzyskało wynik >80% punktów. Lepsze wyniki z testu uzyskiwali pa-
cjenci z cukrzycą typu 1. Najwyższy odsetek poprawnych odpowiedzi uzyskano w pytaniach o konieczność eliminowa-
nia słodyczy i wprowadzenia do diety bogatych w błonnik pełnoziarnistych produktów zbożowych (>90% poprawnych 
odpowiedzi), a najniższy odsetek zaobserwowano w pytaniach wymagających oszacowania węglowodanów prostych 
i indeksu glikemicznego konkretnych produktów (<30% poprawnych odpowiedzi). Większość pacjentów wykonywała 
pomiar glikemii przynajmniej raz dziennie, jednak 6% zaniechało pomiarów domowych. Prawie połowa respondentów 
nie miała wykonywanego testu hemoglobiny glikowanej – większość tej grupy stanowili pacjenci z cukrzycą typu 2.
Wnioski. Poziom wiedzy badanych pacjentów był niezadowalający i różnił się w zależności od typu cukrzycy. Potrzebna 
jest dalsza edukacja pacjentów w zakresie żywienia i samokontroli glikemii.

Słowa kluczowe: cukrzyca, poziom wiedzy żywieniowej, sposób żywienia, kontrola glikemii
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INTRODUCTION

Diabetes mellitus (DM) is a group of metabolic 
disorders that are characterized by a high blood glucose 
level. Around 3 million people in Poland and over 400 
million worldwide suffer from diabetes [3, 11]. It is 
estimated that by 2035 the number of diabetics will 
have increased to almost 600 million. In total, every 
11th person suffers from diabetes, and every second 
adult is not diagnosed [10].

An adequate nutrition education is an important 
element of therapy. Dieticians can help patients learn 
about the crucial issues related to the glycaemic 
index, the composition of meals, as well as adequate 
glycaemic control. The main goal of education is for 
the patients to obtain a normal blood glucose level as 
well as optimal serum lipid and lipoprotein levels, the 
optimal blood pressure and body weight [9].

The Polish Diabetes Association places particular 
emphasis on such nutritional aspects as: the intake of 
simple absorbable carbohydrates and trans fatty acids 
limited to a minimum, salt intake reduced to 5 g per 
day, daily dietary fibre intake increased to 25 g/day 
or 15 g/1000 kcal [14, 16]. Carbohydrates with a low 
glycaemic index and a low glycaemic load value are 
recommended, while saturated fats and products with 
reduced fibre content should be limited [12, 16]. A diet 
based on fresh vegetables and fruits, whole-grain 
cereals, legume seeds and nuts, with a limitation of full-
fat dairy products significantly reduces the incidence 
of diabetes and allows better glycaemic control. The  
Mediterranean diet without calorie restrictions seems 
to be more effective in the prevention of diabetes than 
a low-fat diet [17].

An important aspect of diabetes management is 
glycaemic self-control, which should be exercised 
at least 4 times a day by patients who use multiple 
dose injection insulin therapy. Patients using oral 
hypoglycaemic drugs should perform a 4-point blood 
glucose profile once a week and one measurement at 
various times of the day [15]. 

The aim of the study was to assess diabetic patients’ 
awareness of dietary recommendations in diabetes 
and the frequency of blood glucose self-monitoring.

MATERIAL AND METHODS

The study was conducted from November 2018 
to March 2019 at three centers in Poland: 1) Brothers 
Hospitallers Hospital, Cracow, 2) Biomed Private 
Health Care Centre, Opole, and 3) Health Care Centre, 
Lidzbark Warmiński. The candidates for inclusion 
were patients with diabetes of type 1 or 2, and aged 
over 15. The results of the study were gathered into 2 
sets reflecting the two groups of diabetics.

The data were collected using the author’s 
questionnaire which consisted of metrics, questions 
about blood glucose self-control and a nutrition 
knowledge test. It was based on the KomPAN 
questionnaire [7]. The knowledge test contained 17 
statements for which as many points could be scored. 
The level of knowledge was assessed as very good if 
>80% of correct answers were provided, satisfactory 
with 30-80% of correct answers, and insufficient with 
a score of <30% of correct answers.

The analyses and calculation of all the data were 
performed in the PS IMAGO PRO 5 (IBM SPSS 
Statistics 25) software, using the Mann-Whitney 
U test and Chi-square test. The level of statistical 
significance was set at p<0.05

RESULTS 

The study involved 303 patients aged 16 to 86 
years, 197 of whom were females. The body mass 
index (BMI) = body weight (kg)/height (m)2 [20] was 
calculated according to the height and current body 
weight of the patients. The average BMI in the examined 
group was 27.6±4.89 kg/m2. The characteristics of 
anthropometric features are presented in Table 1.

Knowledge regarding diabetes
Patients with type 1 diabetes scored more points 

than those with type 2 diabetes (10.26±2.4 vs 8.58±3.4, 
p<0.05) . In the first group, the highest result obtained 
from the test was 15 points. The maximum number of 
points was scored by patients with diabetes of type 2.

The analysis of the summary results from the 
knowledge test showed that only 8% of the patients had 
very good knowledge while 14.5% of them obtained 
less than 30% of the correct answers. Details of the 
test scores are shown in Table 2.

The majority of the patients knew that the 
consumption of certain products (sweets, honey, 
juices and fruit drinks) should be limited due to 
a high content of sugar. Most of the people knew that 
products with a low glycaemic index are recommended 
for diabetics. The greatest disparities in knowledge 
between the two groups appeared in the questions 
about the glycaemic index (GI). Especially patients 
with type 2 diabetes found it difficult to classify the 
GI of certain products (potatoes, cornflakes, bread, 
crisps). Only 26.1% of the patients knew that 0% fat 
products are not recommended to diabetics. Less than 
50% of the respondents knew that dried fruits are 
recommended in diabetes and fructose should not be 
used as a sugar substitute. Table 3 presents the details 
of the respondents’ knowledge of diet in diabetes.

It was also noted that patients with type 2 diabetes 
more often admitted in the test to the lack of knowledge 
about the topic. 45% of the patients with type 2 diabetes 

Glycaemic control and awareness among diabetic patients of nutrition recommendations in diabetes
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Table 1. Characteristics of the study group

Variables Total
(n=303)

Type 1 diabetes
(n=125)

Type 2 diabetes
(n=178) p-value

Age [years]
X±SD
Me
Min
Max

51.0±20.2
56.0
16.0
86.0

32.2±13.7
29.0
16.0
63.0

64.3±11.5
64.0
27.0
86.0

< 0.0001*

Sex n (%)
Women
Men

197 (65.0)
106 (35.0)

97 (77.6)
28 (22.4)

100 (56.2)
78 (43.6)

< 0.0001**

BMI
X±SD
Me
Min
Max

27.6±5.4
27.6
10.2
47.6

24.44±4.89
23.6
10.2
46.6

29.74±4.62
29.4
18.8
47.6

< 0.0001*

Duration of disorder [years]
X±SD
Me
Min
Max

10.4±8.6
8.0
0.1
43.0

12.4±10.4
11.0
0.1
43.0

9.0±6.7
7.0
0.2
30.0

< 0.05*

n – number of patients, X − average, SD − standard deviation, Me − median, Min – minimum value, 
Max – maximum value, *Mann-Whitney U test, **Chi-squared test

Table 2. Percentage of patients with different knowledge levels depending on the type of diabetes

Knowledge level
Total 

(n=303)
%

Type 1 
diabetes
(n=125)

%

Type 2 
diabetes
(n=178)

%

p-value

Very good (>80% correct answers) 8.0 5.6 9.5
< 0.05*Satisfactory (30-80% correct answers) 77.5 89.6 69.1

Unsatisfactory (<30% correct answers) 14.5 4.8 21.4
n – number of patients, *Chi-squared test

Table 3. Percentage of correct answers depending on the type of diabetes

Statement

Correct answers

Total
(n=303)

%

Type 1 
diabetes
(n=125)

%

Type 2 
diabetes
(n=178)

%

p-value*

Dietary protein and fats decrease postprandial 
glycaemia 20.8 18.4 22.5 0.3899

Fructose is a good sugar substitute 48.5 56.8 42.7 0.0156
GI of mashed potatoes < GI of jacket potatoes 66.3 80.8 56.2 0.0001
Dried fruits are recommended in diabetes 47.8 37.6 55.0 0.0027
The need to reduce the consumption of sweets, 
honey, juices and fruit drinks 94.1 94.4 93.8 0.8335

Cornflakes have a low GI 45.9 67.2 30.9 0.0001
The main source of carbohydrates should be 
products with a low GI 83.5 88.0 80.3 0.0769

Ripe bananas contain less sugar than apples 61.4 69.7 55.6 0.0139
Resistant starch does not increase postprandial 
glycaemia 17.2 14.0 19.1 0.2853
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and 33.5% with type 1 diabetes marked the “hard to 
say” answer more than 4 times (p<0.05). Only 13.3% 
of all the respondents left this answer unmarked.

Blood glucose self-monitoring
As many as 50% of the patients declared that they 

had not been tested for HbA1c. This is shown in Table 
4. The lack of blood glucose self-monitoring was more 
common among people with type 2 diabetes (68%) 
than those with type 1 (22.4%).

A vast majority of the patients checked their blood 
glucose level at home regularly. People with type 1 
diabetes did it more often, i.e. 5.1±1.5 times a day, 
while patients with type 2 diabetes only 2.1±1.4 times 
a day. Patients with type 1 diabetes had episodes 

of hypoglycaemia and hyperglycaemia more often 
than those with type 2 diabetes. The relevant values 
are, respectively: (3.6±7.8 vs 0.4±1.1, p<0.05) for 
hypoglycaemia and (13.0±41.2 vs 1.9±12.2, p<0.05) 
for hyperglycaemia.

Cases of complete abandonment of blood glucose 
self-monitoring were reported in both the groups 
under consideration. Such situations occurred more 
often among people with type 2 diabetes. Among 
18 patients who did not take the measurement at all, 
only 5 declared that they had the HbA1c test. In two 
cases, the test results obtained a HbA1c target range 
between 5.4% and 6.5%. In the remaining three cases 
the results ranged between 7.1 and 12.5%. 

The need to replace light white bread with 
whole wheat 91.7 92.0 91.6 0.8942

Diabetics should eat a lot of cooked vegetables 35.8 48.8 27.0 0.0001
0% fat products are not recommended to 
diabetics 26.1 40.0 16.3 0.0001

Ketchup contains a lot of sugar 58.7 67.2 52.8 0.0122
Raspberry tomatoes contain more sugar than 
other varieties 32.0 32.0 32.0 0.9967

The amount and type of carbohydrates 
consumed has an effect on glycaemia 87.1 94.4 82.0 0.0015

Wasa-type bread has a low GI 41.2 35.9 44.4 0.1869
Crisps have a low GI 69.3 88.0 56.2 0.0001

n – number of patients, *Chi-squared test

Table 4. Glycaemic control among patients with type 1 and type 2 diabetes
Variables Total Type 1 diabetes Type 2 diabetes p-value

Did you take the HbA1c test?
(n=303) (n=125) (n=178)

< 0.05*

n % n % n %
Yes 154 50.8 97 77.6 57 32.0
No 149 49.2 28 22.4 121 68.0

Last HbA1c test result (n=154) (n=97) (n=57)

< 0.05**

X±SD 7.5±2.0 7.5±2.1 6.8±1.6
Me 7.3 7.0 6.6
Min 4.2 5.2 4.2
Max 20.0 20.0 13.4

Number of glucose 
measurements per day

(n=303) (n=125) (n=178)

< 0.05**

n % n % n %
0 18 5.9 2 1.6 16 9.0
1 59 19.5 5 4.0 54 30.4
2 59 19.5 4 3.4 55 30.9
3 33 10.8 11 8.8 21 11.8
4 24 7.8 6 4.8 18 10.1
5 30 9.9 20 16.0 10 5.6
≥ 6 81 26.6 77 61.1 4 2.2

n – number of patients, HbA1c – glycated hemoglobin, X − average, SD − standard deviation, 
Me − median, Min – minimum value, Max – maximum value, *Chi-squared test, **Mann-Whitney U test
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DISCUSSION

Adherence to dietary recommendations in diabetes 
is a very important element of therapy. However, 
only a conscious and properly educated patient will 
follow the recommendations. That is why continuing 
education is so important. The questionnaire allowed 
for checking the level of knowledge of the examined 
group.

The average percentage of the correct answers in 
our study was 54.5% and it was 13.5% higher than 
in Hołyńska’s study [9]. The test results prove that 
the level of the patients’ knowledge calls for further 
education. Although as many as 62% of them obtained 
>50% of correct answers, only 8% scored >80% of 
the points. A comparably low level of knowledge was 
demonstrated by Bronkowska’s study [1], in which only 
12% of the patients obtained a result of >80% of correct 
answers. In Szypnicka and Sińska’s study [18] only 
34% of the respondents were able to correctly identify 
products rich in easily digestible carbohydrates. 
Bujko and Trzeciak [2] noticed that the knowledge 
of the principles of healthy nutrition among patients 
with type 2 diabetes was highly unsatisfactory, but it 
improved after they were subjected to instruction.

There are a number of studies which show that 
patients’ knowledge depends on socioeconomic factors. 
Some researchers observed that the level of knowledge 
decreased with age [1, 2], but increased with education 
and the duration of the disease [1, 2, 13]. In our study 
no such relationship was noted, which is consistent with 
the results of Glińska and Kubańska [8].

While assessing the knowledge part, we found that 
only a small percentage of the patients were able to 
estimate the glycaemic index or sugar content of the 
indicated products. Poor knowledge of the glycaemic 
index issue was also found in other studies [6, 9]. Some 
of the questions contained in our knowledge test turned 
out to be much more problematic for respondents with 
type 2 diabetes, and others for the group with type 
1 diabetes. About 80% of the patients with type 1 
diabetes and 56% with type 2 knew that jacket potatoes 
have a lower glycaemic index than peeled potatoes. 
Divergent answers were obtained to the question about 
recommendations in the consumption of dried fruit. 
62% of the patients with type 1 diabetes and less than 
25% of those with type 2 claimed that such products 
could be consumed. 

By self-control we mean all those activities and 
decisions with which patients can control their illness 
on a daily basis. In the case of diabetic patients, self-
monitoring includes such activities as: watching and 
caring for the feet and weight, blood pressure control, 
proper insulin injection and the ability to modify its 
doses, as well as the self-monitoring of glucose using 
a glucometer [5].

Measuring the blood glucose level at home is 
one of the basic tests recommended in the care of 
diabetic patients. Self-monitoring turned out to be 
a breakthrough in the treatment of diabetes as it 
allowed patients to respond independently to hypo- 
or hyperglycaemia. It has been shown that 71% of the 
patients with type 1 diabetes took measurements of 
glycaemia at least 3 times a day [19]. In our study, only 
8.8% of the patients with type 1 diabetes had fewer 
than 3 blood glucose measurements per day. Others 
took a minimum of three measurements, and 61.6% of 
them did it six or more times a day.

On the other hand, in the group of people with 
type 2 diabetes, 61.3% of the respondents took 1-2 
measurements per day, which is in accordance with the 
recommendations of the Polish Diabetes Association 
[15]. Dudzińska [4] noted that after the implementation 
of insulin therapy patients with type 2 diabetes made 
their daily glycaemic measurements much more 
often (73.1%) than before (28.9%). However, there is 
a lack of comprehensive studies that would assess the 
frequency of glycaemic control among people with 
type 2 diabetes depending on the type of treatment.

Our own study also reported cases of complete 
abandonment of glycaemic self-control, which is 
difficult to explain by the patients’ lack of knowledge 
due to the short duration of the disease. Only one 
person in this group suffered from diabetes less than 
a year, 7 people suffered ≤ 5 years, another 4 patients 
≤ 10 years, and 6 of them struggled with diabetes 
for 16 to even 24 years. The lack of home glucose 
measurements taken by these patients may explain the 
absence of hypo- and hyperglycaemia declared in the 
questionnaire. 

CONCLUSIONS

1. The nutrition test gave a true picture of the 
patients’ knowledge of the recommendations for 
the treatment of diabetes. Only 8% of the patients 
showed a very good knowledge. Patients with type 
1 diabetes secured better results than those with 
type 2 diabetes.

2. The majority of the patients checked their blood 
glucose level at home regularly. Most patients with 
type 1 diabetes took at least 5 measurements per day 
and people with type 2 diabetes 1-2 measurements.

3. Nearly half of the respondents have not been tested 
for HbA1c. This group predominantly included 
patients with type 2 diabetes.

4. Further education of patients on nutrition and 
glucose self-control is highly recommended.
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ABSTRACT
Background. Nutrition education is one of the most important factors determining the effectiveness of treatment and 
maintaining an adequate quality of life (QoL) in children and adolescents with type 1 diabetes.
Objective. The primary objective was to compare the influence of two methods of nutrition education on the QoL. The 
secondary objective was to identify other determinants of the QoL. 
Material and Methods. A randomized single-blind study was conducted between October 2017 and April 2019 at the 
Children’s Clinical Hospital in Warsaw. The study included 170 patients (aged 8-17) with at least 1-year history of type 
1 diabetes, treated with insulin pumps. The participants were randomly divided into two groups: a control group (C) 
– traditional/ informative education methods, and an experimental group (E) – modern/interactive methods. PedsQL 
Diabetes Module 3.0 questionnaire was used in the assessment of the QoL. Total PedsQL score was the primary outcome. 
The secondary outcomes included the results obtained in five subscales of the questionnaire. The relationships between 
selected variables and changes in scores were also verified.
Results. Data obtained from 136 patients were analyzed. In both groups no significant changes regarding total PedsQL were 
noted 6 months after the intervention. However, a significant reduction occurred as regards the scores of ‘Communication’ 
subscale in group C. Analyzing other determinants of the QoL, significant dependencies were observed between: the level 
of physical activity and a change in ‘Diabetes symptoms’ subscale, and the level of parents’ education and a change in 
‘Treatment barriers’ subscale. 
Conclusions. Both methods of nutrition education exerted a comparable influence on the total QoL. However, modern 
methods were more effective in terms of the improvement in the aspect of communication. Additionally, moderate 
physical activity and parents’ tertiary education constituted valid determinants of various aspects of the QoL in children 
and adolescents with type 1 diabetes.

Keywords: quality of life, education, type 1 diabetes mellitus 

STRESZCZENIE
Wprowadzenie. Edukacja żywieniowa stanowi jeden z najważniejszych elementów warunkujących skuteczność lecze-
nia oraz utrzymanie odpowiedniej jakości życia dzieci i młodzieży z cukrzycą typu 1.
Cel badań. Głównym celem badania było porównanie wpływu dwóch metod edukacji żywieniowej na jakość życia. Cel 
drugorzędny stanowiło zidentyfikowanie pozostałych czynników determinujących jakość życia. 
Materiał i metody. Przeprowadzono badanie randomizowane, pojedynczo zaślepione. Badanie było realizowane od paź-
dziernika 2017 r. do kwietnia 2019 r. w Dziecięcym Szpitalu Klinicznym w Warszawie. Do badania zakwalifikowano 
170 pacjentów (w wieku 8-17 lat) z cukrzycą typu 1 rozpoznaną przynajmniej rok wcześniej, leczonych za pomocą pomp 
insulinowych. Uczestnicy zostali losowo podzieleni na dwie grupy: kontrolną (C), w której zastosowano tradycyjne/in-
formacyjne metody edukacji oraz eksperymentalną (E), w której wdrożono metody nowoczesne/interaktywne. Do oceny 
jakości życia wykorzystano kwestionariusz PedsQL Diabetes Module 3.0. Pierwszorzędowy punkt końcowy stanowiła 
całkowita punktacja uzyskana w kwestionariuszu. Do drugorzędowych punktów końcowych należały rezultaty osiąg-
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nięte w pięciu podskalach kwestionariusza. Zweryfikowano również występowanie zależności pomiędzy wybranymi 
zmiennymi a zmianami w punktacji.
Wyniki. Przeanalizowano dane 136 pacjentów. Po upływie 6 miesięcy od zastosowanej interwencji w obydwu grupach 
nie odnotowano istotnych zmian w zakresie całkowitej punktacji. W grupie C stwierdzono jednak znamienne pogorsze-
nie wyników w podskali „Komunikacja”. Analizując inne determinanty jakości życia pacjentów, zaobserwowano zna-
mienne zależności pomiędzy: poziomem aktywności fizycznej a zmianą w podskali „Objawy cukrzycy” oraz stopniem 
wykształcenia rodziców a zmianą w podskali „Bariery związane z leczeniem”.
Wnioski. Obydwie metody edukacji żywieniowej miały porównywalny wpływ na ogólną jakość życia. Metody nowo-
czesne były jednak skuteczniejsze w zakresie poprawy aspektu komunikacji. Co więcej, umiarkowany stopień aktywno-
ści fizycznej oraz wyższe wykształcenie rodziców stanowiły istotne determinanty różnych aspektów jakości życia dzieci 
i młodzieży z cukrzycą typu 1.

Słowa kluczowe: jakość życia, edukacja, cukrzyca typu 1

INTRODUCTION

According to the International Society for Pediatric 
and Adolescent Diabetes (ISPAD) recommendations, 
patient education, including nutrition education, is 
the key element to successful diabetes management 
[19, 22]. However, the purpose of education should 
not only include transmission of knowledge, but, 
mostly, supporting patients in overcoming barriers, 
strengthening their motivation and enabling the 
acquisition of practical skills [23]. It is worth 
emphasizing that the diagnosis of type 1 diabetes 
affects all the aspects of patient functioning, including 
their quality of life (QoL) [16]. It is particularly 
visible in adolescents for whom the modification of 
previous lifestyle is an exceptional challenge, as it 
requires the independent management of nutrition, 
physical activity and insulin adjustment. Biological 
changes occurring during puberty may additionally 
impede their adaptation to the new situation [1, 
10]. Therefore, conducting education in the group 
of children and adolescents with type 1 diabetes 
requires a special approach [5]. Education should be 
participant-oriented and tailored to their needs [22]. 
The methods used should be interactive, motivating, 
practical and focused on solving specific problems. 
Moreover, the topics discussed should be interesting, 
useful and understandable for the participants [4]. It it 
also recommended to use digital technologies during 
education (e.g. carbohydrates counting applications 
for smartphones). The benefits of providing 
technology-based education include improving patient 
confidence, QoL, and self-management [19]. It seems 
that education based solely on informative methods 
does not meet the above assumptions, and is also less 
effective in terms of improving metabolic control in 
adolescent patients with type 1 diabetes [8]. It should 
be noted that the acquisition of adequate skills to 
control the diabetes effectively is of high importance 
as regards the effectiveness of the treatment process 
and achieving appropriate QoL [11,15]. Notably, the 
deterioration of the QoL may result in neglecting 
daily self-control, and, as a consequence, increasing 

the risk of developing complications of the disease [3]. 
It should be also emphasized that there is a paucity 
of studies on the assessment of the effectiveness of 
various nutrition education methods in the contex of 
the QoL in young patients with type 1 diabetes treated 
with insulin pumps.

Therefore, the primary objective of the study  was 
to compare the influence of two different methods 
of nutrition education on the QoL in children and 
adolescents with type 1 diabetes. The secondary 
objective was to identify other determinants of their 
QoL. 

MATERIAL AND METHODS

A randomized single-blind study was conducted 
between October 2017 and April 2019 at the Children’s 
Clinical Hospital in Warsaw. The study design was 
accepted without reservations by the Bioethics 
Committee of the Medical University of Warsaw 
(approval no AKBE/188/17 issued on the 10th of 
October 2017). All the procedures were consistent 
with ethical standards and the Declaration of Helsinki 
as of 1964 as amended. All the participants and 
their parents or legal guardians expressed informed 
consent for participation in the study. They obtained 
detailed information concerning the aim and course 
of the study, encoding all data and the possibility of 
resigning at any moment.

The participants were recruited during their 
hospitalization at the Department of Pediatric 
Diabetology and Pediatrics between October 2017 
and June 2018.  The study enrolled a group of patients 
aged 8-17. The inclusion criteria were as follows: at 
least 1-year history of type 1 diabetes, implementation 
of treatment with an insulin pump and the absence 
of concomitant chronic diseases which might affect 
the QoL (e.g. celiac disease). The exclusion criteria 
were as follows: a diagnosis of a different type of 
diabetes or a concomitant chronic disease, a history of 
type 1 diabetes below a year, or a different treatment 
modality (e.g. insulin pen injections). The lack of 
informed consent for participation in the study from 
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the patient or a parent/legal guardian also constituted 
an exclusion criterion. 

The patients were randomly assigned to two 
groups using 1:1 technique. Simple randomization 
was performed using a random number generator with 
uniform distribution from the STATISTICA package 
(DIEHARD certificate). Randomization was the basis 
for distinguishing two groups: the control group (C) in 
which traditional education methods (a lecture) were 
used, and the experimental group (E) in which modern 
methods (an interactive quiz/multimedia application) 
were additionally used. 

The randomization was presented in detail in Figure 
1. The patients were not aware which group they had 
been assigned to by the educator (single-blind trial). 

All the patients participated in a nutrition 
training during the hospitalization. The training was 
conducted in small (3-5 people each) groups by an 
appropriately prepared educator – a dietician. Patient 
education in the control group (C) was realized in the 
form of a 30-minute lecture. The aim was to convey 
theoretical knowledge concerning the most important 
issues of nutrition in diabetes. The content of the 

 
Figure 1. Flow diagram 

 

Assessed for eligibility 
(n=209) 

Randomized 
(n=170) 

Allocated to the control group (n=85) 
- received allocated intervention (n=73) 
- did not receive allocated intervention 

(parents' or patient's refusal) (n=12) 

6 months 
n=66 

Analysed (n=66) 
- excluded from analysis (n=0) 

Lost to Follow-up (n=7) 
- parents' or patient's refusal (n=2) 

- incomplete questionnaire data 
(n=5) 

Allocated to the experimental group (n=85) 
- received allocated intervention (n=75) 

- did not receive allocated intervention (parents'    
or patient's refusal) (n=10) 

6 months 
n=70 

Analysed (n=70) 
- excluded from analysis (n=0) 

Lost to Follow-up (n=5) 
- parents' or patient's refusal (n=1) 

- incomplete questionnaire data 
(n=4) 

Excluded (n=39) 
- not meeting inclusion criteria (n=24) 

- refused to participate (n=15) 

   Figure 1. Flow diagram

lecture was based on current recommendations of 
Diabetes Poland [2]. Moreover, the educator tackled 
the issue of calculating carbohydrate (CE) and protein-
fat exchanges (PFE). The same lecture was also 
conducted in the experimental group (E). However, 
the educator focused on practical implementation and 
consolidating the theoretical knowledge acquired in 
this group. Therefore, after the lecture, the present 
authors’ ‘true-false quiz’ was used. It included such 
elements as photographs and examples of correctly 
or incorrectly balanced meals, labels of healthy and 
unhealthy foods. The participants were supposed to 
decide (true or false) and justify their choice when 
sharing their opinion during a discussion. The quiz also 
included selected photographs of products and dishes 
for which the exchanges were to be calculated by the 
participants. Finally, they could verify their answers 
with VitaScale multimedia application (produced by 
TARGET IT, under a Freeware license) for diabetics 
which is designed for calculating exchanges [25]. 
Therefore, education implemented in group E lasted 
60 minutes longer.
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Outcome Measures
All relevant information was collected during 

individual interviews with the patients and their 
parents or legal guardians during the hospitalization. 
Patients’ QoL was assessed with Pediatric Quality of 
Life Inventory (PedsQL) – Diabetes Module 3.0 for the 
following age groups: 8-12 and 13-18 years [24]. The 
full package was downloaded in the Polish version via 
Mapi Research Trust. 

The questionnaires were completed by patients 
independently at baseline and after 6 months 
during a follow-up visit. In case of problems with 
understanding questions in the group of younger 
children additional explanations were offered by the 
interviewer. Patients completed the questionnaires in 
the presence of the interviewer, thanks to which they 
had the opportunity to ask for clarification of difficult 
terms contained in the questions (e.g. long-term 
complications of diabetes). However, the interviewer’s 
role was limited to providing a comprehensive 
explanation without suggesting an answer.

Both versions of the questionnaire were composed 
of 28 statements divided into five subscales: ‘Diabetes 
symptoms’, ‘Treatment barriers’, ‘Treatment 
adherence’, ‘Worry’ and ‘Communication’. Initially, 
each statement was assessed on a 5-grade scale (0 – 
never, 1 – almost never, 2 – sometimes, 3 – often, 4 
– almost always). In order to conduct further analyses, 
raw data described on the scale from 0 to 4 were 
converted into standardized data on the scale from 0 to 
100 (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0). Finally, mean 
scores were calculated for the whole questionnaire 
(total PedsQL) and for each subscale individually 
for each patient. Ultimately, it was possible to obtain 
from 0 to 100 points in the whole questionnaire and 
each subscale. Higher scores should be interpreted as 
higher QoL. 

Total PedsQL score was the primary outcome. 
The secondary outcomes included scores obtained 
in individual subscales of PedsQL questionnaire: 
‘Diabetes symptoms’, ‘Treatment barriers’, ‘Treatment 
adherence’, ‘Worry’ and ‘Communication’. Outcome 
data were collected at baseline and after 6 months.

In addition, other data (e.g. sociodemographic data) 
necessary to characterize patients were also collected 
at the beginning of the study. Anthropometric data 
and the most recent glycated hemoglobin (HbA1c) 
concentration was completed on the basis of patients’ 
medical records. Each patient had the Body Mass 
Index (BMI) value calculated according to the 
formula: BMI = body weight [kg]/body height [m]2. 
BMI value was interpreted with the use of growth 
charts for the Polish population [13], while HbA1c 
concentration was assessed on the basis of ISPAD 
recommendations according to which target values for 
children, adolescents and adults younger than 25, who 

have access to comprehensive care should be lower 
than 7.0% [7]. 

Statistical Analysis
Sample size was estimated based on the primary 

outcome. The study was designed with 80% power 
to detect medium (0.50) effect size for the difference 
in total PedsQL score between the experimental and 
control groups at 6 months. Power calculations were 
based on a sample size of 128 participants completing 
the study with 2-sided significance level of 0.05. 
Sample size was calculated using G*Power version 
3.1.9.2 (Universität Kiel, Germany) [9].

Differences between baseline characteristics of 
patients from groups C and E were assessed with 
t-Student test, Fisher’s exact test or Fisher-Freeman-
Halton exact test. Data were presented with descriptive 
statistics as the mean (M) and standard deviation 
(SD) for metric variables and as the number (N) and 
frequency (%) for non-metric variables.

The effect of the intervention on the change of 
the primary and secondary outcomes was assessed 
with matched-pairs t-test and mixed-design analysis 
of variance, and presented together with their 95% 
confidence intervals. Multiple linear regression was 
used to assess changes of the primary and secondary 
outcomes for variables including: intervention (C/E), 
gender (F/M), age (8-12/13-18), place of residence 
(village/town/city), parents’ level of education 
(vocational/secondary/tertiary), duration of the 
disease (<5/≥5 years), physical activity (low/moderate/
high), BMI (underweight, normal weight/overweight, 
obese), and HbA1c concentration (<7.0/≥7.0%). The 
regression model was fitted to the empirical data by the 
Ordinary Least Squares (OLS) method. All variables 
were introduced to the model at the same time. The 
model statistics were calculated for each variable. The 
vector and intensity of significant relationships were 
interpreted by determining β standardized regression 
coefficients with their 95% confidence intervals.

Data were analysed using STATISTICA version 
13.3 (Tibco Software Inc., Palo Alto, California, 
United States). P-value lower than 0.05 was considered 
to indicate statistical significance.

RESULTS

Patient characteristics
The authors decided to recruit a group which was 

1/3 larger than the estimated sample size because of 
expected difficulties with obtaining the consent for 
participation in the study from the parents or legal 
guardians and a high percentage of patients who 
are lost to follow-up in this kind of studies. The 
participants were randomly assigned to groups C 
(traditional education) and E (modern education). 
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A total of 12 individuals were excluded throughout the 
study due to incomplete data in PedsQL questionnaire 
and the withdrawal of patients or their guardians 
from participation. Finally, data of 136 patients 
were analyzed (Figure 1). Baseline comparison of 
both subgroups showed no significant differences 
in any of the variables except scores obtained in 
‘Communication’ subscale, in which group C scored 
higher than group E (Table 1 and Table 2). 

Table 1.  Baseline characteristics of patients 

Variable Variant
All Patients

(n = 136)
Group C
(n = 66)

Group E
(n = 70) P-value

n % n % n %
Sex

Male 56 41.2 33 50.0 23 32.9
0.055a

Female 80 58.8 33 50.0 47 67.1
Place of residence

Village 35 25.7 16 24.2 19 27.1
0.746bTown 54 39.7 25 37.9 29 41.4

City 47 34.6 25 37.9 22 31.4
Parents’ education

Vocational 15 11.0 7 10.6 8 11.4
0.711bSecondary 61 44.9 32 48.5 29 41.4

Tertiary 60 44.1 27 40.9 33 47.1
Physical activity

Low 28 20.6 15 22.7 13 18.6
0.808bModerate 70 51.5 34 51.5 36 51.4

High 38 27.9 17 25.8 21 30.0
BMI interpretation

Underweight/ Normal 105 77.2 52 78.8 53 75.7
0.688a

Overweight/ Obese 31 22.8 14 21.2 17 24.3
Abbreviations: BMI – Body Mass Index, group C – control group, group E – experimental group
a 2-sided Fisher’s exact test; b Fisher-Freeman-Halton exact test

Table 2. Baseline characteristics of patients 

Variable
All Patients

(n = 136)
Group C
(n = 66)

Group E
(n = 70) t P- value a d

(95% CI) b

M SD M SD M SD

Age 13.72 2.27 13.44 2.10 13.99 2.40 -1.410 0.161 0.24
(-0.09; 0.58)

HbA1c 8.23 1.81 7.93 1.58 8.51 1.97 -1.861 0.065 0.32
(-0.02; 0.66)

Duration of the 
disease 5.58 3.71 5.28 3.60 5.87 3.82 -0.928 0.355 0.16

(-0.18; 0.50)

Total PedsQL 64.04 12.05 65.94 9.53 62.24 13.85 1.801 0.074 -0.31
(-0.65; 0.03)

Diabetes 
symptoms 59.86 12.67 62.02 11.54 57.82 13.42 1.949 0.053 -0.34

(-0.67; 0.01)

Changes in the primary and secondary outcomes
Six months after the intervention we compared 

the results to the baseline scores obtained in PedsQL 
questionnaire. No significant discrepancies were 
observed as regards the total PedsQL score. However, 
a significant deterioration of results was noted in group 
C for ‘Communication’ subscale (-5.68, P=0.038). 
Such a deterioration was not found in group E. The 
intergroup difference was statistically significant 
(P=0.007). No other significant changes were observed 
(Table 3). 
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Treatment 
barriers 62.13 20.55 62.59 17.76 61.70 22.99 0.254 0.800 -0.04

(-0.38; 0.29)
Treatment 
adherence 71.56 18.49 73.38 16.88 69.85 19.86 1.114 0.267 -0.19

(-0.53; 0.15)

Worry 59.44 20.95 58.96 19.90 59.88 22.04 -0.254 0.800 0.04
(-0.29; 0.38)

Communication 68.93 23.86 74.37 20.11 63.81 26.04 2.635 0.009 -0.45
(-0.79; -0.11)

Abbreviations: M – mean, SD – standard deviation, HbA1c – glycated hemoglobin, CI - confidence interval, group C – 
control group, group E – experimental group
a t-test; b Cohen’s coefficient

Table 3. Changes in scores obtained in PedsQL questionnaire from baseline to 6 months 

Variable

Group C 
(N = 66)

Group E 
(N = 70)

F P-value a

M SD
Mean 

change 
(95% CI) b

M SD
Mean 

change 
(95% CI) b

Total PedsQL

baseline 65.94 9.53 -1.85
(-4.52; 0.82)

62.24 13.85 -0.36
(-3.14; 2.43) 0.596 0.441

6 months 64.08 14.23 61.89 12.20

Diabetes symptoms

baseline 62.02 11.54 -1.65
(-5.06; 1.76)

57.82 13.42 -1.92
(-5.04; 1.21) 0.013 0.910

6 months 60.37 16.11 55.91 13.36

Treatment barriers

baseline 62.59 17.76 -0.57
(-4.36; 3.22)

61.70 22.99 -2.05
(-7.04; 2.94) 0.220 0.640

6 months 62.03 19.53 59.64 20.65

Treatment adherence

baseline 73.38 16.88 -2.38
(-6.43; 1.67)

69.85 19.86 1.28
(-2.69; 5.24) 1.658 0.200

6 months 71.00 16.73 71.12 18.38

Worry

baseline 58.96 19.90 0.76
(-4.77; 6.29)

59.88 22.04 -0.83
(-6.08; 4.41) 0.174 0.677

6 months 59.72 23.69 59.05 20.10

Communication

baseline 74.37 20.11 -5.68c

(-11.05; -0.31)

63.81 26.04 4.29
(-0.64; 9.21) 7.487 0.007

6 months 68.69 25.11 68.10 25.77

Abbreviations: M – mean, SD – standard deviation, CI – confidence interval, group C – control group, group E – 
experimental group
a Mixed-design analysis of variance; b Matched-pairs t-test; c P<0.05
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Table 4.  Multiple linear regression analyses between the delta of scores obtained in selected subscales of PedsQL and 
selected variables

Variable Variant

‘Diabetes symptoms’ 
(delta)

‘Treatment barriers’ 
(delta)

‘Communication’
(delta)

ß
(95% CI)

ß
(95% CI) 

ß
(95% CI)

Method of education/
group

Traditional/C

Modern/E 0.01
(-0.17; 0.18)

-0.04
(-0.22; 0.13)

0.22a

(0.05; 0.40)

Sex
Female

Male 0.14
(-0.04; 0.33)

-0.02
(-0.20; 0.17)

0.00
(-0.19; 0.19)

Age (years)
8-12

13-18 -0.13
(-0.30; 0.05)

0.12
(-0.06; 0.30)

-0.08
(-0.26; 0.10)

Place of residence

Village

Town -0.06
(-0.25; 0.13)

-0.05
(-0.24; 0.14)

0.02
(-0.17; 0.21)

City 0.14
(-0.06; 0.33)

0.14
(-0.05; 0.34)

0.05
(-0.15; 0.25)

Parent’s level of 
education 

Vocational

Secondary -0.09
(-0.27; 0.09)

0.06
(-0.12; 0.24)

-0.08
(-0.26; 0.10)

Tertiary 0.05
(-0.13; 0.22)

0.17c

(-0.01; 0.35)
0.01

(-0.17; 0.19)

Disease duration 
(years)

<5

≥5 0.10
(-0.08; 0.28)

0.08
(-0.10; 0.26)

0.03
(-0.15; 0.21)

Physical 
activity

Low

Moderate 0.27b

(0.07; 0.46)
0.10

(-0.09; 0.30)
-0.03

(-0.23; 0.17)

High -0.11
(-0.30; 0.08)

-0.09
(-0.28; 0.11)

0.11
(-0.08; 0.30)

BMI 
interpretation

Underweight/
Normal

Overweight/
Obese

0.12
(-0.05; 0.29)

-0.08
(-0.26; 0.09)

0.03
(-0.15; 0.20)

HbA1c (%)
<7.0

≥7.0 -0.01
(-0.20; 0.17)

0.04
(-0.15; 0.22)

-0.02
(-0.21; 0.16)

Abbreviations: CI – confidence interval, group C – control group, group E – experimental group, BMI – Body Mass Index, 
HbA1c – glycated hemoglobin
a P<0.05; b P<0.01; c P=0.062

Analysis of other determinants of the QoL 
A relationship between selected variables and the 

delta (difference between baseline and final values) of 
scores obtained in PedsQL questionnaire was assessed 
with regression analysis. No significant dependencies 
were revealed for total PedsQL and ‘Treatment 
adherence’ and ‘Worry’ subscales. 

However, a significant relationship was observed 
between the level of physical activity and the change 
in ‘Diabetes symptoms’ scores. Patients characterized 

by undertaking moderate physical activity scored 
higher compared to those with low physical activity 
profile (β=0.27, P=0.008). A similar relationship was 
not observed in case of high levels of physical activity 
(Table 4).

A dependence between the level of education of one 
of the parents and the change in ‘Treatment barriers’ 
score was found to be on the border of statistical 
significance. Patients with at least one parent with 
completed tertiary education achieved a higher 

K. Dłużniak-Gołaska, M. Panczyk, A. Szypowska et al.



204 No 2

improvement in the scores compared to those whose 
parents completed vocational programs (β=0.17, 
P=0.062). A similar relationship was not observed for 
secondary education (Table 4). 

Finally, a marked dependence was demonstrated 
between the type of intervention and the change in 
‘Communication’ scores. Patients from group E, in 
whom modern methods of training were implemented, 
achieved a more marked improvement in the results 
(β=0.22, P=0.014) compared to group C, educated 
with traditional methods (Table 4).

DISCUSSION

The authors of the present study attempted to 
compare the impact of two different methods of 
nutrition education on the QoL in patients with 
type 1 diabetes. In addition, attempts were made to 
identify the remaining QoL determinants in this 
group. It should be emphasized that there is a paucity 
of studies on the assessment of the effectiveness of 
various nutrition education methods in the contex 
of the QoL in children and adolescents with type 1 
diabetes treated with insulin pumps. With the use 
of randomization the participants were assigned to 
group C, in which a traditional training (a lecture) was 
conducted, or to group E, in which modern methods 
of education (a quiz + multimedia application) were 
additionally used. 

The analysis of changes after 6 months following 
the intervention showed a significant deterioration of 
results in group C and a simultaneous improvement 
in group E as regards ‘Communication’ subscale. It 
is worth emphasizing that at baseline group E was 
characterized by a significantly lower QoL in terms 
of ‘Communication’ aspect compared to group C, 
which may have impeded the improvement. No 
other significant changes were noted as regards the 
total PedsQL score and scores in other subscales. As 
a comparison, in Kids in Control of Food (KICk–
OFF) study conducted in a group of 396 children 
and adolescents with type 1 diabetes the researchers 
assessed the effectiveness of a 5-day educational 
course. The QoL of the participants and the control 
group was verified after 6, 12 and 24 months following 
the intervention. Interestingly, after 6 months 
a significant improvement was observed for ‘Diabetes 
symptoms’. At the same time, a slight deterioration 
of results was noted in the control group. However, 
after 24 months the scores obtained in both groups 
returned to baseline values. A significant change was 
also observed after 12 and 24 months for ‘Treatment 
adherence’. Notably, a significant improvement 
achieved by the control group was higher than in the 
group of course participants in both measurements. 
However, no significant changes were noted for 

‘Diabetes Total Score’ and other subscales at any stage 
of the study [20]. It is worth mentioning results obtained 
in DEPICTED study, in which the effectiveness of 
a special Talking Diabetes exercise programme was 
assessed. The programme was designed to improve 
the communication skills in pediatric diabetes teams. 
Subsequently, the researchers assessed changes in the 
QoL in a group of children and adolescents with type 
1 diabetes who interacted with the personnel who had 
undergone the training and personnel without such 
a training. In both groups of patients a significant 
improvement of the QoL was noted for ‘Treatment 
barriers’ and ‘Treatment adherence’ (on the border of 
statistical significance) [21].

The analysis of factors determining individual 
aspects of the QoL demonstrated that physical activity 
was a significant determinant of the QoL. Patients 
characterized by moderate activity obtained a marked 
improvement as regards the QoL for ‘Diabetes 
symptoms’ compared to those whose activity was 
described as low. It seems understandable, because 
‘Diabetes symptoms’ subscale tackled such topics as 
experiencing fatigue, irritability, or sleep problems. 
Interestingly, a similar relationship was not observed 
in patients characterized by high physical activity. It 
may be associated with the subjective assessment of the 
level of physical activity by the patients. Conversely, 
excessive physical exercise may increase the risk of 
hypoglycemia in patients with type 1 diabetes [14]. 
Nevertheless, a positive effect of physical activity on 
the mental health of patients with type 1 diabetes was 
also documented in other studies [6,17]. However, it is 
worth emphasizing that the health status of children 
and adolescents with type 1 diabetes may frequently 
contribute to lowering the level of physical activity [17].

The level of parents’ education was another 
determinant of the QoL in the study group. It was 
demonstrated that patients with at least one parent who 
had completed tertiary education achieved a higher 
improvement in the QoL for ‘Treatment barriers’ 
compared to those whose parents had completed 
vocational education (the result was very close to the 
border of statistical significance). It may be associated 
with the development of technologies (especially 
as regards insulin pumps, mobile applications and 
continuous glucose monitoring systems) which 
facilitates more effective disease management, but 
may be too complicated for some individuals [12]. 
Therefore, it seems that parents who had completed 
tertiary education may be more eager to use modern 
technologies, which translates into an improvement 
of the QoL. However, no studies were found to 
analyze the relationship between the parents’ level of 
education and the QoL in children suffering from type 
1 diabetes. Notably, the lack of agreement between 
parents and children as regards diabetes management 
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was one of the elements of ‘Treatment barriers’ 
subscale. Diabetes-specific family conflict appeared 
to be an undeniably strong factor which influenced 
the QoL in young patients [12]. Unquestionably, 
appropriate attitude of parents plays a very important 
role in daily functioning of their children with type 
1 diabetes. When adolescents go through puberty, 
they are determined to achieve independence and do 
not need excessive care from the parents. However, 
commitment and cooperation based on support 
provided by the parents has a positive influence on the 
QoL of children [18].

Finally, the type of educational intervention also 
constituted a significant determinant of the QoL. 
Patients from group E, who had been educated using 
modern methods (a quiz/multimedia application), 
achieved a considerable improvement in the QoL for 
‘Communication’ compared to patients from group 
C, whose education had only involved participation in 
a lecture. Seemingly, the interactive form of education 
(a discussion conducted on the basis of a quiz, 
encouraging asking questions by the participants, 
problem solving by the group) in group E had a positive 
impact on communication skills of the participants. 

The results of the present study are not free 
from limitations. Primarily, baseline significant 
intergroup difference as regards scores obtained in 
‘Communication’ subscale and a relatively large 
number of participants who did not receive the 
allocated intervention or ‘lost to follow-up’ could 
have a potential impact on the further results and 
conclusions. Another limitation is the wide age range 
of the participants. However, the average age in both 
groups was very similar. Moreover, it seems that 
a relatively short duration of observation might be 
insufficient to assess long-term changes and the effect 
of the intervention on the QoL of patients. Ultimately, 
we may not exclude the impact of additional patient-
related factors, such as intelligence quotient (IQ) or 
predisposition to acquire knowledge and new skills, as 
well as the level of motivation and commitment.

CONCLUSIONS

The present results indicate a comparable effect 
of both methods of nutrition education on the general 
QoL of the study group of children and adolescents 
with type 1 diabetes. However, they also confirm 
a higher effectiveness of modern methods of nutrition 
education in terms of the improvement in the aspect 
of communication. Basing on the obtained results it 
may be stated that the following factors constitute 
important determinants of various aspects of the 
QoL in the analyzed group of patients: interactive 
training methods, moderate level of physical activity 
and tertiary education completed by the parents. 

Observation period extension and the analysis of the 
influence of additional factors which may influence 
the QoL are necessary to assess long-term intervention 
effects. 
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ABSTRACT
Background. Arterial hypertension is caused by environmental factors and genetic predisposition.
Objective. The aim of this study was to assess the association between the angiotensin converting enzyme (ACE) gene 
variants and environmental factors, biochemical and anthropometric parameters and the incidence of hypertension.
Material and methods. A total of 73 patients, aged 24 to 68, with Body Mass Index (BMI) above 25 kg/m2 took part in 
this study. Nutrient intake was assessed with a diet based on consumption records. The ACE gene insertion/deletion (I/D) 
polymorphism was determined by the polymerase chain reaction (PCR) method. 
Results. Normal pressure predominated in persons with genotype II (59.1%), whereas hypertension in persons with 
genotype ID (55.2%). The frequency of the D allele was 5% higher in the hypertensive group (53% vs. 48%), but this 
difference was not statistically significant. The percentage of patients who consumed alcohol and smoked cigarettes in the 
D allele group was higher than in the I allele group. People with the D allele had lower vitamin D intake and higher copper 
intake than carriers of the allele I. The highest vitamin D intake was found in people with genotype II, and the differences 
were significant compared to patients with ID genotype. People with the D allele consumed more carbohydrates and less 
protein than those with the I allele, but these differences were not statistically significant.
Conclusions. Hypertensive subjects were more frequent DD and ID genotypes, whereas normotensive subjects - the II 
genotype. People with the D allele had lower vitamin D and protein intake, while the carbohydrate and copper intake was 
higher than those with the I allele. The group with the D allele had a higher percentage of smokers and alcohol drinkers. Our 
studies have shown a relationship between environmental and genetic factors and hypertension, but more research is needed.

Key words: hypertension, obesity, polymorphism ACE, lifestyle

STRESZCZENIE
Wprowadzenie. Nadciśnienie tętnicze jest spowodowane przez czynniki środowiskowe i predyspozycje genetyczne.
Cel. Celem badań była ocena związku pomiędzy wariantami  genu ACE oraz czynnikami środowiskowymi, biochemicz-
nymi i antropometrycznymi a występowaniem nadciśnienia. 
Materiał i metody. W badaniu wzięło udział 73 pacjentów, w wieku od 24 do 68 lat, z BMI >25kg/m2. Spożycie składni-
ków pokarmowych z dietą oceniano na podstawie zapisów spożycia. Polimorfizm I/D genu ACE określono metodą PCR.
Wyniki. Prawidłowe ciśnienie dominowało u osób z genotypem II (59,1%), natomiast nadciśnienie u osób z genotypem 
ID (55,2%). Częstotliwość allelu D była większa o 5% w grupie z nadciśnieniem (53% vs. 48%),  jednak różnica ta nie była 
statystycznie istotna. Odsetek pacjentów, którzy spożywali alkohol i palili papierosy w grupie z allelem D był wyższy 
niż w grupie z allelem I. Osoby z allelem D charakteryzowały się niższym spożyciem witaminy D i wyższym spożyciem 
miedzi niż nosiciele allelu I. Największe spożycie witaminy D stwierdzono u osób z genotypem II, a różnice były zna-
czące w stosunku do pacjentów z genotypem ID. Ludzie z allelem D spożywali więcej węglowodanów i mniej białka niż 
osoby z allelem I, ale różnice te nie były istotne statystycznie.
Wnioski. U osób z nadciśnieniem tętniczym częściej występowały genotypy DD oraz ID, podczas gdy wśród osób z pra-
widłowym nadciśnieniem – genotyp II. U osób z allelem D było niższe spożycie witaminy D i białka, natomiast większe 
było spożycie węglowodanów i miedzi niż u osób z allelem I. W grupie z allelem D stwierdzono większy odsetek osób 
palących papierosy i pijących alkohol. Nasze badania wykazały związek pomiędzy czynnikami środowiskowymi i gene-
tycznymi oraz nadciśnieniem, ale niezbędne są dalsze analizy w tym obszarze.

Słowa kluczowe: nadciśnienie tętnicze, otyłość, polimorfizm ACE, styl życia
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INTRODUCTION

Hypertension is caused by environmental factors 
and/or genetic predisposition. These environmental 
factors include inappropriate nutrition, little physical 
activity, and smoking. Hypertension very frequently 
co-exists with obesity, dyslipidemia, or diabetes 
mellitus. These interrelations have been the topic 
of many studies [17, 30]. Recent years have seen 
the publication of study results on the relationship 
between candidate genes and blood pressure [28]. One 
of the recent areas of interest involves the associations 
of polymorphic genes that code certain components 
of the rennin-angiotensine-aldosterone (RAA) system 
[2]. The RAA system is one of the most important 
body regulators affecting arterial blood pressure, 
the sympathetic system, water and salts intake, and 
vascular inflammation [16].

Angiotensin-converting enzyme (ACE) activity 
plays an important regulatory role in the RAA system. 
The gene coding the ACE has been shown to be 
located on long arm of chromosome 17 [19]. ACE gene 
polymorphism (rs1799752) is a result of the presence 
(insertion, I) or absence (deletion, D) of a segment, 
287 base pairs long. This polymorphism manifests 
by the existence of three genotypes: two homozygous 
genotypes, II and DD, and one heterozygous genotype, 
ID. People with genotype DD have demonstrated 
almost two times higher activity of the ACE than 
the II homozygotes [2, 19]. The ACE gene I/D 
polymorphism is most commonly described in the 
context of predisposition for developing hypertension 
and cardiovascular disease, however, only a few 
papers have been written on the interaction of I/D 
polymorphism with environmental factors, e.g. with 
sodium content in the diet, which may considerably 
modify its expression [2].

The aim of this study was to assess the relationship 
between the ACE gene I/D polymorphism and the 
frequency of hypertension, selected environmental 
factors as well as biochemical and anthropometric 
factors in a group of subjects with BMI >25 kg/m2.

MATERIAL AND METHODS

The study was conducted in 73 patients (42 females 
and 31 males) aged 24 to 68 with the BMI of >25 kg/
m2. The research project was approved by the Bioethics 
Committee at the Institute of Food and Nutrition 
in Warsaw. Subjects with a history of myocardial 
infarction; stroke; heart failure; disease of the kidneys, 
liver, thyroid; or type 1 diabetes were excluded from the 
study. A survey based on a the authors questionnaire 
yielded data on the subjects, life styles: alcohol 
consumption, smoking, type of physical activity, as 
well as information on the treatment of hypertension. 

Physical activity was defined as 0.5–1 hour of walking, 
cycling, or swimming 2–3 times a week. All subjects 
underwent blood pressure measurements conducted 
with OMRON M6, according to standards of care 
in hypertension. Hypertension was defined as either 
systolic blood pressure of 140 and/or diastolic pressure 
of 90 mmHg or the use of hypotensive drugs (mean of 
3 separate measurements).

Anthropometric measurements (height and 
weight, as well as waist and hip circumferences) 
were conducted according to the WHO guidelines. 
The type of obesity was assessed based on the WHR 
index (waist to hip ratio) - waist circumference / hip 
circumference. The diagnostic criterion for abdominal 
obesity was WHR of 0.8 in women and  WHR of 1.0 
in men [5, 26].

The subjects’ diet was assessed based on continuous 
3-day food intake records, and the results were 
compared against the recommended levels and safety 
norms. The mean Physical Activity Level (PAL) of 1.6 
was assumed for subjects declaring a lack of physical 
activity and 1.75 for those who were physically active 
[8]. Energy consumption and the intake of selected 
nutrients was calculated with “Diet 4” using a database 
developed at the National Food and Nutrition Institute 
in Warsaw[11].

Blood chemistry: serum glucose, sodium, total 
cholesterol (TC), triglycerides (TG), and HDL-
cholesterol (HDL-C) tests were conducted with the 
use of a VITROS-250 biochemical analyzer, Johnson 
& Johnson Ortho Clinical Diagnostics, and LDL-
cholesterol (LDL-C) levels were calculated with the 
Friedewald’s   formula.

DNA was isolated from 1 ml samples of 
venous blood with the DNA Blood Mini Kit 
(A&A Biotechnology, Poland). Polymorphism I/D 
of the ACE gene was assessed by polymerase chain 
reaction (PCR) using primers sequences previously 
described [13]. The reactions were conducted in 
a PTC-200 MJ Research cycler in the following 
conditions: initial amplification 7 minutes at 94°C, 
followed by 35 cycles of: denaturation 30 seconds at 
94°C, annealing of primers 45 seconds at 67°C, and 
extension 1 minute at 72°C, and final extension 7 
minutes at 72°C. The PCR yielded the following DNA 
fragments: 319 base pairs long fragments for the D 
allele, 597 base pairs long fragments for the I allele. 
Due to the phenomenon of preferential amplification 
of shorter DNA fragments (allele D) and the resulting 
risk of underestimating the actual frequency of the 
ID genotype, another PCR assay was run in samples 
from homozygotic DD subjects using a pair of starters 
specific for the I allele. The presence of a 335 base 
pairs long PCR product confirmed the ID genotype, 
whereas the lack of this product confirmed the DD 
homozygote. The PCR-generated fragments were 
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separated via electrophoresis in a 2% agarose gel with 
ethidium bromide staining and photographed under 
UV light.

The frequencies of the individual genotypes 
were compared with the chi-square test. The results 
were compared with the t-Student test for paired and 
unpaired samples. Also, nonparametric statistics were 
calculated with the Kolmogorov-Smirnov test with the 
use of STATISTICA 6 software.

RESULTS

Connection between genes and the presence of 
hypertension and lipid disorders

The mean BMI value in the study group (n = 
73) was 35.8 ± 5.7 kg/m2 (34.8 kg/m2 in women and 
37.3 kg/m2 in men). Abdominal obesity was observed 
in 63% patients: (90.5% among women and 48,4% 
among men). The mean blood pressure value in the 
study group was 137/87 mmHg. Hypertension was 
detected in 36 subjects (49.3%). 

There was a similar frequency of II and 
ID genotypes in the normotensive group. The 
hypertensive group demonstrated nearly 20% greater 

Table 1. Clinical parameters and environmental factors in the study population stratified by ACE genotypes
Genotype

DD
n=22

ID
n=29

II
n=22

Total n=73 (100%)
Women, n=42 (57.5%)
               in Women (100%)
Men, n=31 (43.5%)
               in Men (100%)

30%
10 

(23.8%)
12 

 (38.7%)

40%
17 

(40.5%)
12 

 (38.7%)

30%
15 

 (35.7%)
7  

 (22.6%)
Hypertensive, n=36 (49.3%)

Normotensive, n=37 (50.7%)

11 (31%)
[50% in DD]

11 (30%)
[50% in DD]

16 (44%)
[55.2% in ID]

13 (35%)
[44.8% in ID]

9 (25%)
[40.9% in II]

13 (35%)
[59.1% in II]

x ±SD x ±SD x ±SD
Age (years) 49.7 ± 11.7 50.6 ± 11 51.5 ± 12
SBP (mm Hg)a 135.1 ± 19.3 141.7 ± 11.7 132.1 ± 15.2
DBP (mm Hg)b 86.4 ± 16.7 89.7 ± 7.9 85.1 ± 7.4
Body mass (kg) 102 ± 28 104.8 ± 15.7 99.8 ± 18
BMI (kg/m2) 34.6 ± 6.3 37 ± 5.6 35.6 ± 5.2
BMI >30 (kg/m2), n (%) 13 (59%) 19 (66%) 18 (82%)
Waist circumference,  n (%) 14 (63.6%) 18 (62%) 12 (54.5%)
WHR, n (%) 11 (50%) 12 (41.4%) 10 (45.5%)
Alcohol consumption, n (%) 14 (63.6%) 18 (62%) 12 (54.5%)
Physical activity, n (%) 11 (50%) 12 (41.4%) 10 (45.5%)
Smokers, n (%) 7 (31.8%) 6 (20.7%) 4 (18.2%)

BMI – body mass index; SBP – systolic blood pressure; DBP – diastolic blood pressure; Waist circumference ≥ 88 cm in 
women and ≥102 cm in men; WHR – waist to hip ratio ≥0.8 in women and ≥ 1.0 in men; Physical activity was defined as 
0.5–1 hour of walking, cycling or swimming 2–3 times a week;
aID a II (p<0.05);  bID a II (p<0.05).

frequency of ID genotypes vs. II genotypes. Fifty-nine 
percent of subjects with the II variant of the ACE gene 
were normotensive, whereas the majority (55.2%) 
of subjects with the ID genotype were hypertensive 
(Table 1). The frequency of the D allele was greater by 
5% in the hypertensive group (53% vs. 48%), however, 
this difference was not statistically significant (χ2=1.02; 
P=0.5993). 

Table 1 demonstrates that allele D carriers have 
higher systolic and diastolic blood pressure values 
in comparison to those found in II homozygotes. 
The differences between systolic and diastolic 
blood pressure values between groups representing 
genotypes ID and II were statistically significant 
(p<0.05). The greatest number of subjects with 
abdominal obesity (according to ATP III criteria) was 
found in the group of genotype II. The proportion of 
subjects who consumed alcohol and smoked cigarettes 
in the group of genotype DD was higher than that in 
groups characterized by the ID and II genotypes.

Total cholesterol and LDL-cholesterol levels 
differed significantly between the genotypes (Table 2). 
The highest levels of total cholesterol and LDL-
cholesterol were found in genotype ID subjects, with 
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the differences in the values of these parameters in 
comparison to those in the genotype II group being 
statistically significant. The highest triglyceride and 
glucose levels were found in the DD homozygote 
group, who derived the highest percentage of energy 
from carbohydrates (Table 3).

Connection between genes and intake of selected 
nutrients

The evaluated genotype groups differ significantly 
in copper, vitamin D, and dietary fiber consumption 
(Table 3). Copper consumption in all the evaluated 
genotype groups exceeded the recommended norms 
for Polish population [8]. Conversely, vitamin D 
consumption was insufficient. Consumption of dietary 
fiber was also unsatisfactory, with the lowest intake 
observed in the genotype II group. Subjects with the 
DD genotype tended to consume more carbohydrates 
than subjects with either the ID or the II genotype. 

There were no significant differences in the 
consumption of energy and the evaluated nutrients in 

Table 2. Blood chemistry parameters stratified by ACE gene variants
Biochemical parameters DD ID II

x ±SD x ±SD x ±SD
TG (mmol/l) 1.7 ± 1.1 1.6 ± 0.8 1.4 ± 0.7
TC (mmol/l)a 5.0 ± 1.0 5.5 ± 1.1 4.7 ± 0.9
HDL-C (mmol/l) 1.4  ± 0.5 1.3 ± 0.4 1.4 ± 0.3
LDL-C (mmol/l)b, c 2.8 ± 0.6 3.4 ± 1.0 2.7 ± 0.8
Glucose (mmol/l) 5.9 ± 2.2 5.7 ± 0.9 5.6 ± 0.3
Sodium (mmol/l) 142.7 ± 2.8 142.8 ± 2.1 142.1 ± 1.7

TG- triglycerides; TC- total cholesterol; HDL – High Density Lipoprotein; LDL - Low Density Lipoprotein; 
aID vs II  (p=0.01); bDD vs ID  (p=0.028); cID vs II  (p=0.01)

Table 3. Consumption of energy and nutrients stratified by ACE gene variants
Energy and nutrients DD ID II

x ±SD x ±SD x ±SD
Energy (MJ) 7.4 ± 2.7 8,0 ± 2.8 7.7 ± 2.2
Total protein (g) 79 ± 26.2 85.6 ± 28.2 94.7 ± 34.9
% energy from protein 17.8 17.8 21.1
Fat (g) 68.6 ± 35.2 82.3 ± 46.0 77.0 ± 30.8
% energy from fat 34.8 38.6 38.7
Carbohydrates (g) 210.7 ± 92.6 209.4 ± 72.1 189.9 ± 82.1
% energy from carbohydrates 47.4 43.6 42.4
Sodium (mg) 1907.1 ± 886.0 2024.9 ± 142.7 2001 ± 1023.7
Potassium (mg) 2908.3 ± 1175.3 3414.8 ± 1058.2 3155.1 ± 1070.8
Calcium (mg) 562.9 ± 231.4 645.8 ± 273.1 709.9 ± 300.7
Copper (mg)a 1.14 ± 0.44 1.35 ± 0.52 1.10 ± 0.28
Vitamin D (ug)b 4.01 ± 3.12 2.90 ± 1.74 5.38 ± 5.15
Dietary fiber (g)c 20.2 ± 10.8 24.2 ± 9.8 19.1 ± 7

aID vs II (p<0.05); bID vs II (p<0.02); cID vs II (p<0.05)

either the hypertensive or the normotensive subjects 
with the individual genotypes (Table 4).

The II genotype group showed statistically 
significantly higher triglyceride levels in hypertensive 
subjects in comparison to those found in normotensive 
subjects (157.9 ± 61.4 mg/dL vs. 96.5 ± 43.9 mg/dL). 
The hypertensive and normotensive groups did not 
differ significantly with respect to the remaining blood 
chemistry and anthropometric parameters (Table 5). 
Statistically significant differences between the 
hypertensive and normotensive subjects with the DD 
genotype were, however, demonstrated in the values 
of systolic blood pressure, of 148 mmHg and 123 
mmHg and and diastolic blood pressure, of 99 mmHg 
and 75 mmHg, respectively. Subjects with DD and ID 
genotypes from the hypertensive group were noted 
to have higher systolic and diastolic blood pressure 
values than normotensive subjects.

Association between ACE gene variants and environmental, biochemical and anthropometric factors and hypertension
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Table 4. The consumption of energy and the evaluated nutrients in hypertensive and normotensive subjects, stratified  
               by ACE genotypes

Hypertensive Normotensive
DD

n= 11
ID

n=16
II

n=9
DD

n=11
ID

n=13
II

n= 13
Energy and nutrients

x ±SD x ±SD x ±SD x ±SD x ±SD x ±SD
Energy (MJ) 7.8 ± 3.1 7.99 ± 3.4 7.4 ± 1.5 6.7 ± 2.4 7.3 ± 1.8 7.4 ± 2.6
Total protein (g) 82.9 ± 24.9 89.5 ± 35.0 101.9 ± 44.8 75.1 ± 28.1 80.8 ± 16.6 90.3 ± 28.0
Fat (g) 73.7 ± 39.0 88.9 ± 55.9 75.3 ± 31 63.6 ± 32.1 74.1 ± 30 75.7 ± 31.9
Carbohydrates (g) 224.6 ± 91.6 209.7 ± 83.6 184.7 ± 77.9 196.9 ± 95.9 209.0 ± 58.2 183.7 ± 83.9
Sodium (mg) 2146.0 ± 

903.1
2227.6 ± 
1237.9

1744.9 ± 
1009.5

1668.2 ± 
841.0

1775.3 ± 
706.7

2206.4 
±1075.9

Potassium (mg) 2916.7 ± 
1151.9

3695.3 ± 
1159.4

2947.3 ± 
1320.7

2899.8 ± 
1254.6

3069.4 ± 
835.7

3360.1 ± 
898.6

Calcium (mg) 555.7 ± 226.6 687.6 ± 283.0 811.4 ± 377.2 570.0 ± 247.0 594.3 ± 262.1 666.2 ± 211.8
Copper (mg) 1.1 ± 0.4 1.5 ± 0.6 1.1 ± 0.3 1.2 ± 0.5 1.2 ± 0.4 1.1 ± 0.3
Vitamin D (ug) 4.3 ± 2.6 3.1 ± 2.1 5.8 ± 6.6 3.8 ± 3.6 2.7 ± 1.0 4.9 ± 4.3
Dietary fiber (g) 21.8 ± 12.1 25.6 ± 12.0 17.5 ± 6.4 18.7 ± 9.6 22.3 ± 6.1 19.3 ± 7.1

Table 5. Blood chemistry parameter levels and anthropometric factors in hypertensive and normotensive subjects, 
stratified by ACE genotype

Hypertensive Normotensive
DD 

n=11
ID 

n=16
II 

n=9
DD 

n=11
ID

n=13
II 

n=13
x ±SD x ±SD x ±SD x ±SD x ±SD x ±SD

TG (mmol/l)a 1.99 ± 1.4 1.6 ± 0.75 1.8 ± 0.7 1.35 ± 0.6 1.6 ± 0.9 1.1 ± 0.5
TC (mmol/l) 4.9 ± 1.0 5.6 ± 1.0 4.7 ± 1.2 5.2 ± 0.9 5.3 ± 1.3 4.6 ± 0.8
HDL-C (mmol/l) 1.4 ± 0.5 1.4 ± 0.5 1.4 ± 0.3 1.5 ± 0.6 1.3 ± 0.4 1.4 ± 0.3
LDL-C (mmol/l) 2.6 ± 0.7 3.4 ± 1 2.5 ± 0.96 3.0 ± 0.5 3.2 ± 1.0 2.7 ± 0.7
Glucose (mmol/l) 6.5 ± 3.1 5.7 ± 0.9 5.8 ± 0.8 5.4 ± 0.9 5.7 ± 0.9 5.5 ± 0.5
Sodium (mmol/l) 142.3 ± 3.7 143.0 ± 2.34 142.0 ± 1.2 143.2 ± 1.6 142.6 ± 1.76 142.1 ± 2.1
Body mass (kg) 104.8 ± 26.7 104.8 ± 17.28 100.9 ± 19.9 99.3 ± 30.4 104.8 ± 14.27 98.7 ± 18.1
BMI (kg/m2 ) 35.5 ± 6.2 36.9 ± 6.31 37.3 ± 6.3 33.7 ± 6.6 37.2 ± 4.93 34.3 ± 4.2
Waist circumference 
(cm) 111.6 ± 16.1 111.5 ± 15.04 115.4 ± 18.6 108.6 ± 20.5 112.0 ± 14.78 107.8 ± 13.0

SBP (mmHg)b 148.6 ± 17.6 145.5 ± 11.38 132.2 ± 14.6 123.0 ± 11.2 137.9 ± 11.12 128.5 ± 10.5
DBP (mmHg)c 98.9 ± 13.4 92.3 ± 6.98 81.4 ± 5.5 75.2 ± 10.1 87.2 ± 8.19 86.5 ± 6.5

BMI – body mass index; DBP-diastolic blood pressure; HDL – High Density Lipoprotein; LDL - Low Density Lipoprotein; 
SBP- systolic blood pressure; TC- total cholesterol; TG- triglycerides; WHR – waist to hip ratio;
aII Hypertensive vs II Normotensive (p<0.05)
bDD Hypertensive vs DD Normotensive (p<0.05)
cDD Hypertensive vs DD Normotensive (p<0.05)

DISCUSSION

The results of previous studies on the association 
of I/D polymorphism of the ACE gene with blood 
pressure found in the literature have been inconsistent. 
No association has been found between the I/D 
polymorphism and the blood pressure among DASH 
study subjects, or in other studies [3, 25]. Among 

Polish studies, there is one by Bellwon et al., where no 
significant differences in the distribution of genotypes 
were found between normotensive (DD – 34%, ID – 
40%, II – 26%) and hypertensive (DD – 39%, ID – 
36%, II – 25%) groups [3]. Conversely, Niklas et al., 
who analyzed distribution of genotypes in patients 
with hypertension, reported that 28% of subjects had 
the DD genotype, 45% – ID genotype, and 27% – the 
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II genotype [14]. Whereas Tsai et al. indicated the 
role of the I allele, which occurred more frequently 
in subjects with hypertension than in the control 
group [27]. Stolarczyk concluded that patients with 
hypertension more often have the DD genotype [23].

A meta-analysis conducted by Staessen et al. 
included 23 studies; it evaluated the effect of ACE 
gene polymorphism on the incidence of hypertension 
and demonstrated no associations with the presence of 
the D allele [22]. O’Donnel et al. demonstrated a sex-
related association between the value of blood pressure 
and the I/D polymorphism [15]. The odds ratio for the 
development of hypertension in male carriers of the 
DD genotype was significantly higher than in male 
carriers of the II genotype. Such associations were not 
found in females.

In the present study, arterial hypertension occurred 
in 49.3% of subjects, including 15.1% 15.1% with 
DD genotype, 21.9% with ID genotype and 12.3% 
with genotype II. Among hypertensive subjects, the 
least frequently occurring genotype was genotype 
II, whereas among normotensive subjects – the 
homozygotic DD genotype. Clear and statistically 
significant differences were observed in blood pressure 
values. 

Namely, statistically significant differences 
were noted in the values of systolic and diastolic 
blood pressure between people with DD genotype 
with hypertension (148/99 mmHg) and people with 
normotension (123/75 mmHg). Carriers of DD and 
ID genotypes from the hypertensive group had higher 
systolic blood pressure values than those without 
hypertension.

According to most authors, the ID polymorphism 
of the ACE gene does not increase the tendency to 
develop hypertension either in Caucasians or Asians. 
Studies by Sierra et al. suggest that the D allele 
predisposes rather to complications of hypertension 
[21]. Our study indicates that the D allele may be 
associated with the incidence of hypertension. The 
ID genotype was associated with higher body weight 
(104.8±15.7 kg), a higher BMI (37±5.6 kg/m2), a higher 
proportion of subjects who consumed alcohol, a lower 
proportion of subjects who were physically active, as 
well as higher total cholesterol and LDL-cholesterol 
levels. The DD genotype was associated with a higher 
proportion of smokers. These are well-known risk 
factors of hypertension. Moreover, there have been 
studies that did not demonstrate these associations 
[3, 7] or demonstrated associations only between 
single risk factors e.g. body weight and/or insulin 
sensitivity [10, 20]. A meta-analysis (46 studies) 
conducted by Agerholm-Larsen evaluated the effect 
of ACE gene polymorphism on the risk of developing 
coronary artery disease or myocardial infarction and 
demonstrated an association between the incidence 

of coronary artery disease and I/D polymorphism in 
studies in small populations. However this association 
was not demonstrated in large-population studies [1]. 
A meta-analysis conducted by Staessen et al. showed 
a greater risk of coronary artery disease and infarction 
in the carriers of allele D [22]. A lack of consistent 
results suggests a need for further studies in larger 
groups, as well as studies on the associations between 
ACE gene polymorphism and the classic risk factors 
of atherosclerosis.

Relationship between dietary factors and 
polymorphism of the ACE

Our study showed significant differences in copper, 
vitamin D, and dietary fiber consumption between 
the different genotypes. These diet ingredients may 
be associated with hypertension, which has been 
shown in a number of studies. Copper is necessary 
in the formation of the enzyme ceruloplazmin, and 
ensures the oxidation of serotonin, ascorbic acid, 
and catecholamines. Moreover, it constitutes part 
of enzymes necessary for processing hormone-like 
compounds, prostaglandins, which play a role in blood 
pressure regulation. That is why copper may indirectly 
affect blood pressure regulation, as it takes part in 
a number of metabolic processes [24]. Some clinical 
and experimental study results confirm disturbances 
in copper metabolism which accompany hypertension. 
In subjects with hypertension, Vivoli et al. [29] detected 
inverse correlations between systolic blood pressure 
and (copper-dependent) superoxide dismutase levels as 
well as between diastolic blood pressure and (copper-
dependent) lysyl oxidase levels.

The role of vitamin D3 and its association with 
hypertension is not fully explained. The involvement of 
vitamin D3 in blood pressure regulation is supported 
by the fact that receptors for vitamin D3 are located 
in organs involved in blood pressure regulation, i.e. 
in the central nervous system, kidney, adrenal glands, 
vascular wall, or the heart. Calcium-phosphorus 
homeostasis, which is mediated by vitamin D, has been 
indicated as one of the numerous pathogenetic factors of 
hypertension. Helping to maintain the body’s calcium-
phosphorus homeostasis, vitamin D3 can directly affect 
blood pressure regulation. This vitamin’s role in the 
pathogenesis of arterial hypertension may be also due 
to its so-called “non-classic” effect via vitamin D’s 
involvement in the immune system, the RAA system, 
endocrine gland regulation, endothelial function, etc. 
In a study by Pfeifer et al., 8-week supplementation of 
calcium alone in elderly women with vitamin 25(OH)
D3 levels below 50 nmol/L was associated with lower 
systolic blood pressure values than those following 
supplementation of vitamin D3 and calcium combined 
[18]. On the other hand, three large prospective 
population studies conducted in 1976–1999 and known 
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as Nurses’ Health Study I (NHS I), Nurses’ Health 
Study II (NHS II), and Health Professionals’ Follow-up 
Study (HPFS) showed no protective effect of increased 
vitamin D3 consumption against the development of 
hypertension [6].

The DASH study demonstrated a role of dietary 
fiber in blood pressure reduction [4]. The study 
compared the effects of three different diets on blood 
pressure in normotensive and hypertensive subjects 
(who were receiving no drug treatment). Three diet 
types were analyzed: a typical American diet (control), 
an increased intake of fruit and vegetables, and the 
DASH diet consisting of an increased consumption 
of fruit, vegetables, and low-fat dairy products. The 
most beneficial results were obtained in the study 
group using the DASH diet. The resulting hypotensive 
effect of this diet – systolic blood pressure decreased 
by 5.5 mmHg and diastolic by 3 mmHg – was likely 
to have several contributing aspects, including large 
intake of dietary fiber of 32 g/day, vs. 11 g/day in the 
control group.

Our studies indicate that higher copper and fiber 
consumption and lower vitamin D consumption was 
associated with the D allele, which may suggest 
a possible association between dietary components 
and gene polymorphism and hypertension. A recent 
study by Japanese authors showed no differences in the 
consumption of energy and components of diet among 
different ACE genotypes [7]. However, reduction of 
body fat content in women with the DD genotype was 
demonstrated to be significantly lower than that in 
women with the II and ID genotypes.

Numerous epidemiological and clinical studies 
suggest that high consumption of salt is associated 
with hypertension, and thus with a higher risk of 
cardiovascular disease [12]. Our studies demonstrated 
that salt intake of over 5 g/day based on the 
consumption of products was detected in 34.5% of 
subjects with the ID genotype and in 40.9% of subjects 
with the DD genotype – that is, in the groups with 
higher blood pressure than that in the group with the 
II genotype. Similar associations have been found by 
other investigators [9]. Therefore, the results of our 
study indicate an association between the D allele and 
environmental factors, nonetheless, further studies in 
larger groups of subjects are recommended.

CONCLUSIONS

1. Hypertensive subjects more frequently they have 
the DD and ID genotypes, whereas normotensive 
subjects – the II genotype. The DD genotype is 
associated with higher blood pressure values.

2. Subjects with D allele were characterized by lower 
vitamin D and higher Copper consumption than 
I allele carriers. 

3. In group D allele had a higher percentage of people 
who smoke and drink alcohol.

4. Studies have shown a relationship between 
environmental and genetic factors and hypertension  
but more research is needed.
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HYGIENIC AND NUTRITIONAL HABITS IN DENTAL CARIES 
PREVENTION IN 5-YEAR-OLD CHILDREN FROM BIALA PODLASKA*
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1Józef Piłsudski University of Physical Education in Warsaw,  Branch in Biala Podlaska, Poland 

ABSTRACT
Background. Preschool children are particularly susceptible to dental caries development. Due to the fact that deciduous 
teeth are less mineralised, they are more likely to be affected by this condition. Therefore, preschool age is a significant 
period in shaping positive health-oriented attitudes regarding dental caries prevention.
Objective. The aim of this study was to analyse hygienic and nutritional habits in children aged 5 from Biala Podlaska in 
the context of dental caries prevention. 
Material and Method. The study included 454 preschool children (251 boys and 203 girls)  from Biala Podlaska. Their 
hygienic and nutritional habits were examined with a diagnostic survey using the authors’ own anonymous questionnaire. 
Mean consumption of nutrients (calcium, phosphorus and vitamin D) was estimated on the basis of average daily 
consumption calculated as a mean from three 24-hour interviews (conducted by the authors in a kindergarten or at 
children’s houses). A nutritional value of a daily portion was calculated with the use of "Dieta 5.0" software (National 
Food and Nutrition Institute). 
Results. Research results revealed that in the case of only one in three children, parents began toothbrushing within the 
first year of a child’s life. Approximately 90% of preschool children brushed their teeth at least twice a day. Half of the 
children under examination brushed their teeth for 1-2 minutes usually with a traditional toothbrush. Toothbrushing was 
supervised by 62.5% of the boys’ parents and 38.9% of the girls’ parents (p<0.05). Almost 66% of the parents took their 
children to a dentist for regular (once or twice a year) dental check-ups. Analyses of daily food rations revealed insufficient 
amounts of calcium (25%) and vitamin D (over 80%). Moreover, an excessive intake of phosphorus (twice as high as the 
norm) was noted. 
Conclusions. Developing appropriate hygienic and nutritional habits in children is an indispensable element in the 
prevention of lifestyle diseases, including dental caries. 

Key words: preschool children, caries, nutritional and hygienic habits

STRESZCZENIE
Wprowadzenie. Dzieci w wieku przedszkolnym są szczególnie podatne na rozwój próchnicy. Ze względu na fakt, że 
zęby mleczne są mniej zmineralizowane, istnieje większe prawdopodobieństwo, że dotknie ich ten stan. Dlatego wiek 
przedszkolny jest znaczącym okresem w kształtowaniu pozytywnych postaw prozdrowotnych dotyczących zapobiegania 
próchnicy zębów.
Cel. Celem badań była analiza higienicznych i żywieniowych nawyków u dzieci w wieku 5 lat z Białej Podlaskiej w kon-
tekście profilaktyki próchnicy.
Materiał i metody. Badaniem objęto 454 dzieci w wieku przedszkolnym (251 chłopców i 203 dziewczynki) z Białej 
Podlaskiej. Nawyki higieniczne i żywieniowe dzieci zostały ocenione w badaniu diagnostycznym z wykorzystaniem 
anonimowego kwestionariusza autorskiego. Średnie spożycie składników odżywczych (wapnia, fosforu i witaminy D) 
oszacowano na podstawie średniego dziennego spożycia obliczonego jako średnia z trzech 24-godzinnych wywiadów 
(przeprowadzonych przez autorów w przedszkolu lub w domach dziecka). Wartość odżywczą dziennej porcji obliczono 
przy użyciu oprogramowania „Dieta 5.0” (National Food and Nutrition Institute).
Wyniki. Wyniki badań ujawniły, że w przypadku tylko jednego na troje dzieci rodzice zaczęli myć zęby w ciągu pierwszego 
roku życia dziecka. Około 90% dzieci w wieku przedszkolnym myje zęby co najmniej dwa razy dziennie. Połowa badanych 
dzieci myła zęby przez 1-2 minuty, zwykle tradycyjną szczoteczką do zębów. Szczotkowanie zębów nadzorowało 62,5% rodzi-
ców chłopców i 38,9% rodziców dziewcząt (p <0,05). Prawie 66% rodziców zabierało swoje dzieci do dentysty na regularne 
(raz lub dwa razy w roku) wizyty kontrolne. Analizy codziennych racji żywnościowych wykazały niewystarczające ilości 
wapnia (25%) i witaminy D (ponad 80%). Ponadto odnotowano nadmierne spożycie fosforu (dwa razy wyższe niż norma).

 * Statutory research: DS. 246 - Psychophysical development of five-year-olds children in Biala Podlaska
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Wnioski. Rozwijanie odpowiednich nawyków higienicznych i żywieniowych u dzieci jest niezbędnym elementem profi-
laktyki chorób cywilizacyjnych, w tym próchnicy.

Słowa kluczowe: dzieci w wieku przedszkolnym, próchnica, nawyki żywieniowe i higieniczne

INTRODUCTION

According to the definition of the World Health 
Organisation (WHO), dental caries is a local, 
pathological process of extracorporeal origin leading 
to the decalcification of enamel, disintegration of hard 
dental tissue and, as a consequence, to the development 
of tooth decay [21].  

As far as dental caries is concerned, epidemiological 
data are very distressing [9]. It was proved that dental 
caries may occur in infants immediately after the 
occurrence of deciduous teeth [4]. Its prevalence 
increases with age. In Poland, over 50% of the children 
aged 3 have caries, while among older (preschool) 
children, it may even reach 85% [18, 27]. A similar 
problem exists in many countries in Europe [19]. 

It is alarming that despite the fact that dental caries 
is common in young children, this problem is often 
marginalised. Usually, proper oral hygiene begins 
only in older children, when changes are extensive and 
irreversible and they require dental procedures or even 
a root canal treatment leading to tooth death or tooth 
loss [11, 14].

A preschool period is a significant element in 
shaping positive health-oriented attitudes of a child 
in preventing dental caries. The aetiology of this 
disease is mainly related to improper oral hygiene in 
the first years of life and improper nutritional habits. 
Moreover, it is important to prepare the youngest ones 
to take up conscious decisions influencing the state of 
teeth [8, 28]. 

The aim of this study was to analyse hygienic 
and nutritional habits in children aged 5 from Biała 
Podlaska in the context of dental caries prevention. 

MATERIAL AND METHODS

The study included 454 preschool children 
(251 boys and 203 girls) from Biala Podlaska. The 
inclusion criteria were as follows: 5 years of age, 
a written consent of their parents/legal guardians 
to participate in the study. Hygienic and nutritional 
habits of preschool children were examined by means 
of a diagnostic survey with the use of an anonymous 
questionnaire prepared by the authors and completed 
by parents. Moreover, mean consumption of selected 
nutrients (calcium, phosphorus and vitamin D) was 
estimated on the basis of average daily consumption 
calculated as a mean from three 24-hour interviews 
(conducted by the authors in a kindergarten or at 

children’s houses). The portion size was determined 
on the basis of the “Photo album of products and 
meals” [26]. A nutritional value of a daily portion was 
calculated with the use of “Dieta 5.0” software (Food 
and Nutrition Institute in Warsaw). The realisation 
of nutrition norms was assessed with regard to the 
Polish nutrition norms (updated in 2012) for children 
aged 4-6 [10]. In the statistical analysis of differences 
regarding non-measurable features, a Chi-square test 
was applied with the level of significance at p<0.05.

The study was approved by the Research Ethics 
Commission of Jozef Pilsudski University of Physical 
Education  in Warsaw.

RESULTS

Assessment of hygienic habits of children from 
Biala Podlaska

Table 1 (Table 1) presents results regarding oral 
hygiene in the children under investigation. Over 50% 
of the parents declared they had started brushing their 
children’s teeth between their first and second year of 
life. Only one in three children had their teeth brushed 
within the first year of life. Approximately 90% of the 
preschool children brushed their teeth at least twice 
a day, including 9% who brushed their teeth four times 
a day or more, which was observed slightly more often 
among girls than boys. The largest group of children 
(73.2%) brushed their teeth in the morning (after 
breakfast) and in the evening (after supper). Only over 
16% of the girls and nearly 13% of the boys brushed 
their teeth after each meal. Half of the children under 
examination brushed their teeth for 1-2 minutes, while 
one in three children – for 0.5-1 minute. Nearly 73% of 
the children used a traditional toothbrush.

The process of toothbrushing was supervised by 
nearly 52% of the parents, more often among boys 
than among girls (62.5% and 38.9%, respectively). The 
differences were statistically significant (Figure 1). 

Table 2 (Table 2) presents the results of research 
regarding dental appointments of the examined 
children. According to the parents’ responses, 66% of 
them visited a dentist regularly once or twice a year. 
Within the last year, nearly 80% of the preschool 
children had a dental appointment, mainly to perform 
a dental check-up.

Eating habits of the examined children  
The number of meals consumed by the children 

per day was analysed. It was concluded that the largest 
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Table 1. Oral hygiene
Specification Boys Girls Total

Age of first tooth brushing
below a year 29.72 32.67 31.04
1-2 years 52.61 49.50 51.22
above 2  years 17.67 17.82 17.74

Frequency of tooth brushing
once a day 13.15 8.46 11.06
twice a day 62.15 65.17 63.50
three times a day 17.53 15.42 16.59
four times a day or more 7.17 10.95 8.85

Time of tooth brushing
after breakfast and after supper 71.89 74.88 73.23
after supper only 11.24 5.91 8.85
before breakfast only 0.40 0.49 0.44
after breakfast only 3.61 1.97 2.88
after every meal 12.85 16.75 14.60

Duration of tooth brushing
between 0.5 and 1 min 34.6 36.4 35.36
between 1 and 2 mins 55.0 46.30 51.10
between 2 and 3 mins 10.4 17.20 13.44

Type of toothbrush 
traditional 70.90 73.9 72.25
electric 29.10 26.10 27.75
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           Figure 1. Parents supervising and helping their children brush their teeth (%)

Table 2. Dental care of the examined children
Specification Girls Boys Total

Frequency of dental appointments
once a year 32.78 35.05 33.79
every six months 33.20 31.96 32.64
less frequently 34.02 32.99 33.56
Appointment in the last year 62.15 63.18 62.61

Cause of the latest appointment
dental check-up 81.74 76.96 79.63
toothache 15.77 19.37 17.36
injury 2.49 3.66 3.01
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group of the preschool children under investigation 
usually had 4-5 meals a day (87.9%). One in 10 children 
had more than 5 meals (Figure 2).

On the basis of the data included in figure 3, it 
was observed that the consumption of three basic 
meals by children was high. Nearly all the preschool 
children (94.5%) had dinner every day. Slightly fewer 
5-year-olds had breakfast (89.6%) and supper (83.8%). 
Regular consumption of lunch and an afternoon snack 
ranged between 72-74% .    
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           Figure 2. Number of meals consumed by the examined children (%)
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           Figure 3. Regularity of meals consumption among the examined children (%)
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           Figure 4. Children who consumed unhealthy products at least once a week (%)

In the examined group, 85% of the preschool 
children had sweets at least once a week (Figure 4). 
Moreover, it was noted that over 42% of the boys and 
nearly 34% of the girls had sweet drinks at least once 
a week. A small percentage (5.7%) of the children 
consumed fast food offered by different food venues. 
In the case of the last two groups of highly-processed 
products, the observed differences between gender 
groups proved to be statistically significant. It was 
also concluded that over 14% of the study participants 
regularly consumed crisps.

Hygienic and nutritional habits in dental caries prevention in children 
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           Figure 5. Percentage realisation of the norm for selected nutrients in the diet  
                           of the examined children

During the quantitative assessment of the diet of 
the examined 5-year-old children, an insufficient 
daily calcium intake was noted. The deficiency of this 
mineral was at the level of 25% of the recommended 
norm. A significant role in preventing caries is played 
by vitamin D. Its consumption in a daily diet was at 
the level of 18.9% among boys and 14.5% among girls. 
Moreover, an excessive consumption of phosphorus 
was noted. Its intake was twice as high as the 
recommended amount (Figure 5). 

DISCUSSION

Dental caries is strongly determined by systemic 
and environmental factors as well as by lifestyle. An 
appropriate state of teeth is influenced by health-
oriented attitudes such as a balanced cariostatic diet, 
proper oral hygiene and regular dental check-ups.

It should be highlighted that nutritional and 
hygienic habits as well as other health-oriented 
attitudes are developed and reinforced at preschool 
age. An important problem is constituted by an 
improper oral hygiene which leads to the development 
of dental caries in children.

Apart from the loss of teeth, it leads to speech 
disorders, difficulties in chewing and gastrointestinal 
disorders [24]. It must be pointed out that dental 
caries also poses a high risk  for health and life. There 
are 300-400 species of bacteria in the mouth and 
several of them may lead to serious health problems. 
Bacteria destroying teeth and micro-organisms 
living in compromised structures of periodontium 
seem to be the most dangerous. These bacteria may 
be transmitted in blood to various parts of the body 
such as lungs, joints, optic nerve, kidneys or heart 
(mainly endocardium) and cause their inflammation. 
In extreme cases, they may even cause general blood 
infection, i.e. sepsis.

Preschool children are particularly susceptible 
to dental caries development. Due to the fact that 

deciduous teeth are less mineralised, they are more 
likely to be affected by this condition [12].

Our research revealed that only 31% of the parents 
replied that they had performed the first oral hygiene 
procedures in their children before they reached the 
age of one. In turn, half of the preschool children 
started brushing their teeth between the first and the 
second year of life. Slightly different results were 
obtained by Bruzda-Zwiech et al. [5], who revealed 
that in the group of 5-year-olds, over a half of their 
parents (51.09%) applied oral hygiene procedures in 
the period of the occurrence of the first deciduous 
teeth (between the 6th and 12th month of life). In turn, 
in the case of 40.61% of the children, parents started 
brushing their teeth only after they turned one and in 
8.3% - only in the 3rd year of life or later. 

As it is reported by Brito et al. [3], the prevalence of 
dental caries in preschool children correlates with the 
family income lower than minimal monthly income, 
a low level of education of parents/guardians and the 
frequency of toothbrushing (PR = 1.50, CI 95%: 0.50-
4.49, p = 0.001).

As far as toothbrushing is concerned, Rajab et al. 
[22] concluded that the habit of brushing one’s teeth 
at least twice a day was noted statistically more often 
in children without caries (41%) than in children with 
dental caries (24%). More alarming results regarded 
55% of children from Saudi Arabia aged 6-8 who 
brushed their teeth less than once a day each week [1]; 
in this case, 78.1% of the study participants had dental 
caries.

In our research, 89% of the children from Biala 
Podlaska brushed their teeth at least twice a day, 
including 25% who did it three times a day or more. 
Over 73% of the preschool children brushed their teeth 
only after breakfast and supper. The obtained data 
correspond with the results of the study by Bruzda-
Zwich et al. [5]. 

According to Szczepańska et al. [25], not performing 
oral hygiene procedures, removing food debris from 
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teeth before going to bed (particularly after an evening 
meal) in a careless manner or eating snacks just before 
going to bed constitute the main reasons for dental 
caries in early childhood. Therefore, parents should 
learn a proper technique of cleaning teeth.  

Toothbrushing should last at least 2-3 minutes 
under the supervision of parents or guardians. In our 
research, the process of toothbrushing among the 
5-year-olds from Biala Podlaska was supervised by 
52% of the parents. Lower results were revealed by 
Rajab et al. [22]; only 19% of the parents of 6-7-year-
old children helped their children brush their teeth. 
Our research also showed that children from Biala 
Podlaska brushed their teeth at home for too short 
a period. Only over 13% of the 5-year-olds brushed 
their teeth for as long as it is recommended.

According to the document of the Ministry of 
Health entitled “Monitoring the state of oral health in 
the Polish population in the years 2013-2015”, the main 
oral health problems among Polish preschool children 
include the lack of dental check-ups of deciduous teeth 
and insufficient prevention and conservative treatment 
of dental caries. The above document also revealed 
that over 60% of the mothers of 3-year-old children 
had not taken their children to a dentist [18]. It should 
be added that the first dental appointment should take 
place within 6 months from the appearance of the first 
deciduous tooth and not later than in the 12th month of 
life [25]. The results of our research and of Bruzda-
Zwich et al. [5] revealed that parents made the first 
dental appointment for their children much later.

In order to prevent dental caries, dental check-
ups should be made every 6 months or more often, 
depending on individual assessment of the risk of 
caries in a child. In our study, one in three children 
visited a dentist twice a year, while nearly 34% of 
the examined children had dental check-ups less than 
once a year, which is an alarming situation.

Dental caries is frequently caused by improper 
eating habits. An everyday diet of 5-year-old children 
should consist of 4-5 meals. In our study, almost all 
the children had meals at such frequency. 

Moreover, regularity of meals with breaks between 
them from 2.5 to 3 hours to allow proper digestion 
constitutes another fundamentals element of a rational 
diet. Breaks between meals are significant for 
preventing dental caries because after 30-60 minutes, 
pH of oral cavity returns to a safe level which protects 
tooth enamel from dental caries bacteria multiplication. 
In our study, times of meals were compliant with the 
above recommendation.

Moreover, an appropriate intake of calcium and 
vitamin D is significant for proper development and 
mineralisation of children’s teeth. Our study revealed 
an insufficient intake of the above elements in everyday 
diet. 

The obtained results correspond with the findings 
of other authors [20]. An insufficient intake of calcium 
in a diet is a negative phenomenon, particularly 
dangerous for children, as it may lead to the weakening 
of osseous tissue. This, in turn, may lead to spine 
deformities, decalcification of the body, tooth decay 
and an increased risk of osteopenia or osteoporosis in 
adult life [7]. Moreover, a chronic calcium deficiency 
in a diet is related to an increased risk of cardiovascular 
diseases and cerebral stroke in the future [6]. In turn, 
vitamin D deficiency decreases the level of calcium 
in blood plasma, which leads to the osseous system 
disorders [15].

Although phosphorus and calcium are responsible 
for the construction of bones, it is highly significant 
for these two elements to be included in similar 
amounts in a diet, particularly in the period of 
intensive development and growth of bones. However, 
the results of our research clearly indicate that the 
amount of phosphorus in daily food rations of the 
examined children was significantly higher than the 
amount of calcium. A high intake of phosphorus in 
a diet may lead to significant changes in calcium 
metabolism, which hinders its absorption from the 
gastrointestinal tract. Moreover, an excessive intake 
of phosphorus limits the absorption of other minerals, 
e.g. zinc, magnesium, iron or copper. Numerous 
studies indicated that the intake of this microelement 
in the diet of Polish children and adolescents is too 
high [6, 23].

What is more, approximately 6% of preschool 
children from Biala Podlaska consumed unhealthy 
fast food. According to Wierzejska [29], the majority 
of preschool children ate these products and declared 
they were their favourite types of food. As Krzywiec 
et al. report [16], the presence of fast food products in 
a diet disturbs the absorption of proper protein from 
the gastrointestinal tract, which leads to increased 
vulnerability to dental caries. Moreover, such 
products include considerable amounts of fat, with the 
dominating amounts of saturates and trans fatty acids. 
Clinical studies revealed that atherosclerotic processes 
may begin already in childhood. Particular products 
are also a significant source of acrylamide in the diet 
of children and youth; it is a substance perceived as 
genotoxic and carcinogenic and its consumption 
may pose a risk for human health. Konings et al. 
[13] estimated that in the group of children aged 1-6, 
fast food products and snacks supplied 90% of all 
acrylamide in a diet, where 58% was supplied by chips 
and crisps. Moreover, consuming fast food products 
also increases the risk of obesity and type 2 diabetes.

Prevention is particularly significant in reducing 
the risk of dental caries. Preventive measures include, 
inter alia, promoting non-cariogenic diet (avoiding or 
reducing the amount of sucrose, glucose and fructose 
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in a diet, limiting the amount of snacks between the 
main meals). In our research, as many as 85% of 
preschool children consumed sweets at least once 
a week. An increase in the concentration of sugars 
supplied in food leads to adaptive changes among 
bacteria in dental plaque. Bacteria become more 
resistant to acids and they increase their acidifying 
properties even by several times, which is a highly 
cariogenic factor [16]. Moreover, as Joyce and Gibney 
report [12], consuming sweets or sweetening products 
considerably lowers their nutritional value and may 
lead to the deficiency of magnesium, calcium, vitamin 
B and C as well as protein and fibre. Apart from 
cariogenic properties, sugar negatively affects the 
process of chewing and digesting and disturbs the 
work of the whole gastrointestinal tract.

The development of dental caries is also affected by 
consuming sugary drinks, particularly in the evening 
[17]. In our research, it was noted that over 42% of 
the boys and nearly 34% of the girls drank them at 
least once a week. Sweet drinks belong to a group of 
products with a very low pH, which is between 2.1 and 
4.46, i.e. below the critical level for enamel. A harmful 
influence may also be exerted by sour fruit juices and 
sweetened fizzy drinks which include large amounts 
of sugar and acids.

To sum up, shaping proper hygienic and nutritional 
habits is an indispensable element of preventing 
lifestyle diseases, including dental caries. In particular, 
educational programmes should be directed at parents 
as children learn these habits from them.

CONCLUSIONS

There is a need for pro-health education of preschool 
children and their parents in the field of proper oral 
hygiene, particularly in terms of their knowledge 
regarding the age at which toothbrushing should start, 
the frequency of toothbrushing and regular dental 
check-ups.

It was revealed that the most common improper 
nutritional habits which may lead to dental caries 
among children include an excessive consumption of 
sweets and sugary drinks.  

An insufficient supply of calcium and vitamin 
D in a daily diet of children was noted, which may 
negatively affect their bone system, including teeth.

Highly processed products as well as products 
high in preservatives should be limited in children’s 
diet due to the fact that an excessive intake of 
phosphorus reduces the absorption of calcium from 
the gastrointestinal tract. 
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ABSTRACT
Background. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2 or COVID-19) continues to spread globally. 
It has become a major cause of concern for health care professionals all over the world. 
Objective. The aim of this study was to assess knowledge, awareness and hygiene practices regarding COVID-19 among 
private dental practitioners practicing in Tricity (Chandigarh, Panchkula and Mohali) in India during these critical times. 
Materials and Methods. A total of 245 private dentists participated in this cross-sectional survey and finally 215 constituted 
the final sample size. A self-administered, multiple choice type questionnaire (verified by a specialist) was administered to 
obtain information from the subjects. The questionnaire was divided into two parts and included 15 questions on knowledge 
and awareness regarding COVID-19. Statistical analysis was done using ANOVA and Student’s t-test.
Results. Percentage of subjects who answered correctly regarding main symptoms of COVID-19 and primary mode of 
transmission was 87% and 82.5% respectively.  One-third of the subjects were not aware regarding Personal Protective 
Equipment (PPE) to be used while rendering dental treatment. 75% of subjects were of the opinion that supportive care is 
the current treatment regime for COVID-19. Less than one-third of subjects (30.2%) reported high scores. Education level 
(p=0.018) and health sector profile (p=0.024) of the subjects were significantly associated with mean knowledge scores.
Conclusion. The findings of the present study showed that some notable deficiencies in knowledge existed among dental 
professionals regarding some vital aspects of COVID-19. Therefore, there is an urgent need for improving dentists’ 
knowledge via health education and training programs. Further studies on the subject are also warranted once the situation 
normalizes. 

Key words: knowledge, pandemics, coronavirus, COVID-19, dentists, emergencies

INTRODUCTION

COVID-19 (Coronavirus Disease, 2019 & SARS-
CoV-2) is the newly discovered emerging respiratory 
disease that is caused by a new member of the 
coronavirus family called novel coronavirus [14]. The 
epidemic of the disease which started in the month of 
December 2019 in Wuhan city of China, has become 
one of the major public health problems of this century 
and is claiming thousands of lives everyday across 

the globe [13]. Two main unique features of the virus 
are its low pathogenicity and high transmissibility 
that distinguish it from other members of the 
coronavirus family such as SARS-CoV (Severe Acute 
Respiratory Syndrome) and MERS-CoV (Middle 
Eastern Respiratory Syndrome) [12]. It is a highly 
infectious disease and its clinical symptoms include 
fever, dry cough, myalgia and fatigue and severe cases 
progressing to acute respiratory distress syndrome 
leading to bleeding and coagulation dysfunction [2]. 
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of dental health professionals who are engaged in 
private practice in the Tricity (Chandigarh, Panchkula 
and Mohali). List of all private dental practitioners of 
the Tricity was obtained from Local Indian Dental 
Association (IDA) bodies through email. 

The sample size required for the study was 
calculated using the following formula for sample size 
calculation:

n =  Z²1-(α / 2) × S
2 / d2

where:
Z - is the standard normal score with 95% 
      confidence interval (CI) (a=0.05);
S - is the standard deviation of the variable;
d - is maximum acceptable error. 

To take account of potential errors and sample loss, 
which is common in cross-sectional studies, a final 
sample size was estimated to be 245. 

In order to pick the study subjects from our sampling 
frame (list of all practicing dentists), a simple random 
sampling methodology was used. However, only 215 
subjects returned the questionnaire that constituted 
the final study sample.

Research instrument
A self-designed questionnaire written in 

English language was made specifically for the 
study. A specialist in infectious and communicable 
disease was consulted to verify the content of the 
questionnaire. The questionnaire was pre-tested 
for validity and reliability. The reliability of the 
questionnaire was good (0.84). The questionnaire was 
divided into two sections: (1) Section A was ‘General 
section’ which comprised of socio-demographic 
and professional details of the subjects (gender, 
educational status, type of practice etc.). (2) Section 
B comprised of 15 questions depicting knowledge and 
awareness regarding COVID-19 (common symptoms, 
mode of transmission, availability of vaccine, 
various preventive measures, details of hygiene 
practices etc.). The questionnaire was delivered to 
the study subjects via email and WhatsApp (Social 
Media Application) and not handed over personally 
because of city ‘Lockdown’ to prevent the spread of 
the virus. The subjects were given one week time to 
fill the questionnaire and return it. Total knowledge/
awareness score was calculated on the basis of each 
subject’s response. Each positive response was 
awarded a score of ‘1’ and negative response as ‘0’. 
The total score of the subject was calculated by adding 
the sum of responses which ranged from 1 to 15, on 
a Likert Scale. The final scores were categorized at 
three levels: low (0-5), medium (6-10) and high (11-15).

COVID-19: knowledge, awareness and hygiene among dental health professionals in India

The risk of increased severity is noticed in the elderly 
and individuals with underlying chronic diseases. 
Human-to-human transmission of the virus is 
occurring through airborne droplets, contact or touch 
of an infected person or from a contaminated surface. 

According to recent reports, COVID-19 positive 
cases have crossed 30000 in India, taking the total 
number of deaths to 1583 [10]. However, still there 
is no community transmission of the virus in India 
as per reports of the Health Ministry barring a few 
places of virus cluster designated as hot spots. The 
entire country is in a state of ‘Lockdown’  (till 3rd May 
as of now) and the government is issuing advisories 
on daily basis for its citizens particularly regarding 
delivery of essential health services and various 
protective measures to be taken to guard oneself from 
getting infected; the most important being staying at 
home (Isolation and Social-Distancing) [10].

Health care workers are amongst the most 
vulnerable group who have the greatest risk of getting 
infected. There have been reports of medical staff 
acquiring the disease while taking care and treating 
infected individuals [11]. The dental operatory poses 
a riskier environment because of high possibility 
of cross-infection between dental practitioners and 
patients. Although most of the dental clinics are closed 
during these times, however dental emergencies do 
come and it’s our moral duty to treat them thereby 
establishing a close contact [6]. A COVID-19 positive 
case can go symptomless for many days, therefore 
various guidelines are recommended by Centre for 
Disease Control and Prevention (CDC) and World 
Health Organization (WHO) for dental health care 
workers that adequate precautions can be taken [1, 
15]. Still, the exact behaviour of the virus is not fully 
understood by the scientists, making it even more 
risky for a health practitioner. Therefore, the present 
questionnaire survey was carried out to assess the 
basic essential knowledge, awareness and hygiene 
practices among dental health professionals regarding 
COVID-19 in an Indian setting.

MATERIALS AND METHOD

Ethical clearance and informed consent
Ethical clearance from the Institutional Ethics 

Committee and was obtained prior to the start of the 
study. Informed consent was obtained from the subjects 
for their willingness to participate in the study. The 
study was conducted in March, 2020. Participation in 
the study was voluntary and identification information 
was not collected from the study subjects.

Study population and study sample
The present study was a descriptive cross-sectional 

(questionnaire) study. The study population consisted 
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Statistical Analysis
Calculations were done using descriptive statistical 

analysis. Number and percentages were used to 
compute results on categorical measurements. SPSS 
package version 19.0 (SPSS, Chicago, IL, USA) was 
used to statistically analyze the results. To find the 
significance of study parameters between three or 
more groups of subjects, Analysis of Variance test 
(ANOVA) was used and Student’s t-test was used to 
find significance between two groups. The significance 
level was set at <0.05.

RESULTS

Socio-demographic and professional characteristics 
Socio-demographic and professional profile of 

study subjects is depicted in Table 1. The present study 

included a total of 215 subjects in which male subjects 
(133, 61.8%) were in clear majority as compared to 
female subjects (82, 38.2%). Also, more number 
of subjects held a graduate degree (120, 55.8%) as 
compared to subjects holding a post graduate degree 
in dentistry and majority of the subjects (127, 59%) 
were engaged in both academic and private practice. 
Regarding years of practice, 59 (27.5%) subjects were 
practicing for more than 10 years. 

Response to questions regarding COVID-19
Subjects’ response towards questionnaire regarding 

COVID-19 is depicted in Figure 1. Percentage of subjects 
who answered correctly regarding main symptoms of 
COVID-19 and primary mode of transmission was 
87% and 82.5% respectively. One-third of subjects 
(33%) were unaware regarding mandatory Personal 

Table 1. Socio-demographic and professional profile of study subjects
Profile Number Percentage

Gender 
Male 133 61.8

Female 82 38.2

Educational status 
Graduate (BDS) 120 55.8

Postgraduate (MDS) 95 44.2

Health Sector
Private clinic 88 41

Combined (Private & Academic) 127 59

Years of practice 
Up to 5 74 34.4

5-10 82 38.1
More than 10 59 27.5

 

 

 

 

 

 

 

 

 

 

         Figure 1. Subjects’ response to questionnaire on COVID-19
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         Figure 2. Personal and clinic hygiene practices among subjects

Table 2. Final knowledge scores of study subjects regarding COVID-19 (on the basis of Likert scale)

Knowledge score Number 
of subjects

Percentage
 of subjects 95% CI

Low 82 38.1 48.27-56.52
Medium 68 31.6 32.42-41.17

High 65 30.2 23.36-29.76
Total 215 100

Protective Equipment (PPE) that is required while 
rendering dental treatment. When asked about any 
nearby government designated facility for virus testing, 
64.5% of subjects answered correctly. Approximately 
42% of subjects had adequate knowledge regarding 
vaccine trials to prevent COVID-19. Only 8.5% of the 
subjects were providing emergency treatment at their 
practice in these critical circumstances and 12.5% 
of subjects showed their willingness to help health 
workers in times of need. Two-third (75%) of the 
subjects were of the opinion that supportive care is the 
current treatment for COVID-19 and health authorities 
can effectively prevent community transmission of the 
virus. In addition, 59.5% of subjects had knowledge 
regarding recent guidelines recommended by WHO 
for health care workers.

Personal and clinic hygiene practices
Details regarding personal and clinic hygiene 

practices are mentioned in Figure 2. It was reported 

that 94.2% (202) used alcohol rub or soap and water 
to clean their hands after treating patients. Routinely 
cleaning and disinfecting clinic surfaces were done by 
86.2% (184) of subjects. Surprisingly, only 35.2% (75) 
of subjects were conducting fumigation of the dental 
operatory every week and only 32.4% (69) of study 
subjects were disinfecting the lab work area daily. 

Knowledge/awareness level of subjects 
Only 30.2% (55) of subjects reported high 

knowledge scores and 38.1% (92) of subjects were 
having low knowledge scores (Table 2). There 
was a statistically significant association of mean 
knowledge scores with education level (p=0.018) and 
health sector profile (p=0.024) of the subjects whereas 
no significant difference of knowledge score was 
observed with gender and years of practice (p>0.05) 
(Table 3).

COVID-19: knowledge, awareness and hygiene among dental health professionals in India
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Table 3. Mean knowledge scores of subjects according to different socio-demographic variables

Socio-demographic profile Knowledge/Awareness score P-value

Gender Mean Standard Deviation
F=1.512
P= 0.062

Male 7.42 1.36
Female 5.36 2.62
Total 6.39 2.65

Education level
F= 2.826
P=0.018*

Graduate (BDS) 5.22 2.21
Postgraduate (MDS) 7.76 3.26
Total 6.49 2.42

Health sector
F=2.225
P= 0.024*

Private 5.12 1.23
Combined 8.01 4.55
Total 6.56 2.54

Years of practice

F= 3.454
P= 0.172

Up to 5 4.55 3.34

5-10 4.67 2.75

More than 10 6.71 4.21
Total 5.31 4.12

 P<0.05 (Statistically significant), Tests used: Student -t test, ANOVA

DISCUSSION

The pandemic spread by COVID-19 has put the whole 
world in a state of emergency as thousands of individuals 
are losing their lives every day because of this life 
threatening disease [16]. To the best of our knowledge, the 
present study is first of its kind in the Indian subcontinent 
examining the knowledge and awareness of dental health 
professionals regarding this deadly disease. A close-
ended questionnaire was used in the study in order to 
achieve a quicker response from the subjects in this state 
of crisis [4]. It was observed in the study that majority 
of the subjects had fair knowledge regarding COVID-19 
and there were noteworthy deficiencies in some of the 
important aspects.

Recent research has observed that asymptomatic 
patients and patients in their incubation period are 
also carriers of this particular virus which can lead to 
disease transmission [7]. More than 80% of subjects 
were aware of this fact in the present study which is 
in congruence to findings of some other study as well 
[6]. The use of PPE, like masks (N-95), gloves, gowns, 
and goggles or face shields, is recommended to protect 
skin and mucosa from (potentially) infected blood or 
respiratory secretions [3]. Appropriate use significantly 
reduces risk of viral transmission. Astonishingly, one-
third of subjects in the present study were not fully 
aware regarding mandatory PPE which is in contrast to 
findings of some other studies [6, 11].

Following the pandemic alert by WHO, Government 
of India provided diagnostic facilities for novel 
coronavirus testing for suspected cases at designated 
centres throughout the country [10]. More than 60% 
of subjects were aware of such facility in our study. 
The most effective and economical means to prevent 
and control infectious diseases is though vaccines. 
While most of the vaccines against COVID-19 are 
under design and preparation, there are some that 
have entered efficacy evaluation in animals and initial 
clinical trials [17]. Only 41.6% of dental practitioners 
in our study had basic knowledge regarding vaccine 
developments. 

Dental emergencies can occur and exacerbate in 
a short period and therefore need immediate treatment. 
Till now, there has been no consensus on the provision 
of dental services during the current pandemic [15]. 

Though it is matter of personal choice, it was observed 
that 8.5% of dental practitioners were providing 
emergency dental services at their clinic. Moreover, 
12.5% of the subjects were willing to help health care 
workers in case there is shortage of health care staff. 

Currently there is no specific treatment available 
to treat COVID-19, so the management of COVID-19 
has been largely supportive that includes infection 
prevention and control measures to lower the risk of 
transmission and isolation [9]. Two-third of the subjects 
in our study agreed to this fact which is in contrast to 
findings of a recent study conducted on health care 
workers in China [5]. The present study also reported 
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that more than 60% of subjects were knowledgeable 
regarding recent WHO guidelines for health care 
workers while dealing with COVID-19 patients. 

Hand hygiene has been considered the most vital 
measure for minimizing the risk of transmitting 
microorganism to patients [8]. More than 90% of subjects 
used alcohol rub or soap and water to clean their hands 
after treating patients in our study. Coronavirus-2 can 
persist on surfaces for a few hours or up to several days, 
depending on the nature of surface, the temperature, or 
the humidity of the environment [15]. A vast majority of 
subjects were routinely cleaning and disinfecting clinic 
surfaces in the study. Fumigation of the dental operatory 
with drawers open should be done at least once a week 
to make the operating area completely sterile. However, 
hardly one-third of subjects fumigated their clinics in 
this study.

Subjects holding a post-graduate degree were more 
knowledgeable as compared to graduates, stressing 
the positive impact of education on knowledge scores 
(p=0.018). Moreover, knowledge scores of subjects 
doing combined practice were more as compared to 
subjects doing only private practice (p=0.024). This 
could be due to the reason that subjects engaged in 
academic teaching are exposed to more learning 
experiences which can lead to regular knowledge 
updating. However, there was no statistically 
significant relationship between knowledge scores 
and years of practice (work experience) of subjects 
(p>0.05) which is in agreement with findings of 
another study on health care workers [5].

The present study had few limitations as well. The 
sample size utilized in the study is small because the 
whole city is under ‘Lockdown’ as panic created by 
the pandemic has kept the people homebound who 
are busy managing their personal affairs. As a result, 
certain aspects related to COVID-19 could have been 
possibly left behind. Moreover, the study relied upon 
self-reported data, which is dependent upon subjects’ 
honestly and recall ability. Thus it may give rise to 
recall bias. 

CONCLUSION

The present study concluded that most of the 
subjects had fair knowledge regarding COVID-19, 
yet there were significant knowledge gaps in some of 
the important aspects like knowledge regarding PEE, 
vaccine trials etc. as less than one-third of subjects 
reported high scores. These findings clearly indicate 
the importance of improving subjects’ COVID-19 
knowledge via health education and training 
programs on infection control and hygiene practices 
for COVID-19 across all healthcare professions. With 
better understanding of viral features, epidemiologic 
characteristics, clinical spectrum, and treatment, 

efficient strategies can be formed to prevent, control, 
and stop the spread of COVID-19. Recent guidelines 
recommended by WHO and CDC should be followed 
while treating patients in dental practices and dental 
schools. Further studies involving larger sample size 
should be conducted once things are under control 
and this deadly disease is eradicated from the world. 
Lastly, as a health care professional, it’s our moral 
duty to support health care workforce in times of need 
during this global epidemic. 
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