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ABSTRACT
Background. Bakery products such as bread, rolls, croissants and others are an important part of eating habits. Recently, 
their consumption has been associated with an undesirable increase and prevalence of overweight or obesity.
Objective. The aim of the work was to analyze the influence of the consumption frequency of selected types of bread / 
bakery products on anthropometric parameters in a group of university students.
Material and Methods. The group was composed of 120 volunteers consuming different types of bread / bakery products 
with different consumption frequencies during the week. The anthropometric parameters were measured by InBody 720. 
To obtain information on the frequency of consumption we used the questionnaire method. 
Results. The results suggest that in most cases it is not the type of product that is decisive, but its quantity consumed and 
frequency of consumption supported by low daily physical activity, resp. sedentary lifestyle. We found similar results of 
the influence of the consumption frequency on anthropometric parameters for all types of bread. Low levels of physical 
activity, basal metabolism and consumption of selected types of bakery products (wheat bread, wheat rolls, sweet pastries 
and gluten-free variants) can cause an increase in visceral as well as total body fat, weight gain, BMI, at the expense 
of fat-free mass. Our results showed that the groups of participants who did not consume a certain type of bread at all, 
rarely or 1 to 3 times a week, showed higher values of the examined parameters (BMI, body weight, body fat percentage, 
WHR) compared to the group which consumed a particular type of bakery products on average 4 to 7 times a week. The 
parameter ś values were largely influenced by the levels of physical activity. 
Conclusions. Based on the results it is possible to assume that if the bakery products are the part of a balanced diet with 
regard to the individual energy needs, it should not be the main cause of overweight / obesity in humans.
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Quality food high in proteins, vitamins and 
minerals, but low in cholesterol, saturated fat, and 
especially trans-fat should be recommended for 
weight maintenance. People should consume more of 
the nutrient-dense whole-grain foods, whole-wheat 
breads, and whole-grain cereals to meet carbohydrate 
needs and the consumption of refined foods (white 
bread, pasta, and other refined products) should be 
limited [25]. Whole-grains are the key components 
of healthy eating habits. Thanks to their low energy 
density and satiating effects are responsible for 
their potential role in weight control [22,37,50]. 
Current trends in diet suggest a slight decline in the 
consumption of bread and traditional bakery products 
due to concerns about the growing body weight of 
consumers. It is thanks to this belief that bread is 
cursed and excluded from many dietary patterns and 

INTRODUCTION

Adult feeding patterns are rooted from childhood 
experiences. Household healthy food availability and 
accessibility have been positively associated with 
healthful meal intake in youth. Modelling of healthful 
dietary patterns by parents and friends may promote 
healthy eating among children and adolescents [12,29]. 
As people age, they should implement healthy eating to 
maintain an ideal body weight, since both overweight 
and underweight lead to increased morbidity and 
mortality [25]. Fast food is very popular among young 
people, as well as fast consumption of large portions 
of unhealthy foods and high intake of sweetened 
drinks combined with average physical activity. The 
potential risk is also posed by night eating, snacking, 
and alcohol consumption [3,5,15,51]. 
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replaced by other, relatively harmless and potentially 
healthier equivalents. Gluten-free eating behaviours 
have been in most cases perceived to be healthier than 
gluten-containing ones. However, the nutritional value 
and quality of gluten-free products is questionable. 
Consumption of gluten-free bread is usually associated 
with excessive energy, animal protein and fat intake 
and reduced intake of dietary fiber, magnesium and 
folic acid [45,68]. Gluten-free bread provides twice 
as much fat, mainly saturated fat in comparison to its 
equivalents with gluten [2,8,17,45]. In many cases, the 
fear of weight gain is justified, but with good eating 
habits, diet and principles of rational nutrition, but 
especially quantity, bread cannot be considered the 
primary cause of overweight or obesity, especially 
given the fact that bread consumption is declining 
worldwide, but the prevalence of obesity is rising [21].

Healthy eating plays a critical role in risk reduction 
for various disease states and helps to individuals 
lose excess fat mass. However, healthy eating must 
be accompanied by physical activity, proper sleep and 
adequate time for stress reduction [35,40,47,56]. 

In practice, the most commonly used parameter to 
determine overweight or obesity is the body mass index. 
BMI is useful for the initial screening of the general 
population for classification of excess weight and it is 
employed as the anthropometric indicator of excess 
adiposity. It should be used to classify individuals 
as having overweight (BMI 25 to 29.9 kg/m2) or 
obesity (BMI ≥30 kg/m2), after taking into account 
age, gender, ethnicity, fluid status, and muscularity 
[20]. It is an indirect measure for estimation of total 
body fat mass. Using BMI as the primary screening 
tool for obesity and overweight is consistent with 
recommendations and guidelines developed by many 
societies and task forces [33,46,48]. However, BMI 
alone cannot identify excess adiposity and establish 
a diagnosis of overweight or obesity in all instances 
[52] and it does not provide accurate information on 
body fat distribution, so it is appropriate to supplement 
it with other indicators. The most common means of 
assessing central obesity are waist circumference 
and waist-to-height ratio [21] estimated the visceral 
adipose tissue and reflected a dysfunctional ability of 
adipose tissue in general to store fat with redistribution 
to intra-abdominal adipose tissue. The predictive 
value of waist circumference is generally independent 
of, and stronger than, BMI [20]. Other measurements 
of adiposity may be considered, too. Bioelectric 
impedance is commonly used but is dependent on the 
hydrational state of individuals [53]. 

The aim of the survey was to find out how frequency 
consumption of different kinds of bakery products 
have been able to influence selected risk factors for 
overweight or obesity among young adult, especially 
university students.

MATERIALS AND METHODS

Characteristics of the participants 
One hundred and twenty volunteers – students 

studying at university – were included in the 
research. The average age of them was 23±1 years. 
The requirement for participation was the consent of 
individuals with study and measurement conditions. 
Participants with the present severe disease or with 
recommended special dietary regimen were excluded 
prior to the start of the study. 

Dietary Assessment
For study purposes questionnaire method was used 

to obtain information on frequency consumption of 
different kinds of bakery products. Each participant 
completed the questionnaire anonymously. We 
focused on consumption of wheat bread, whole-
grain bread, wheat rolls, sweet pastries and gluten-
free bakery products and asked how often the 
participants consume selected types of bread / bakery 
products. The options were either 4-7 times a week, 
1-3 times a  week, rarely or never. Accordingly, we 
divided the study participants into 4 groups. Part of 
the questionnaire was also to determine the level of 
physical activity. This part dealt with the form / type of 
physical activity performed (aerobic or anaerobic), the 
length of one exercise process in minutes, the number 
of days practiced per week and the number of months 
/ years devoted to regular exercise. The main purpose 
of the research was to analyze the relationship (direct 
or indirect) between the frequency of consumption 
of individual types of bakery products and selected 
anthropometric parameters.

Anthropometric measurements
Body composition was diagnosed by multi-

frequency bioelectrical impedance analysis measuring 
the total impedance at frequencies of 1, 5, 50, 100, 
500, 1000 kHz. We used InBody 720 (Biospace Co. 
Ltd., Seoul, Republic of Korea). Every participant 
was informed with the measurement procedure, the 
possible risks of measuring in the case of pregnancy 
or having an artificial pacemaker at the heart were 
explained. Before the measurement, participants 
were asked to excrete and refrain from drinking 
excessive amounts of water and signed an informed 
written consent for the measurement procedure and 
also agreed to the processing of personal data. The 
Lookin’Body 3.0 software was used to process the 
results. The following body composition parameters 
were measured: body mass index (BMI, (kg/m2), 
waist-to-hip ratio (WHR), physical condition (points), 
basal metabolic rate (BMR, kcal), fat-free mass (FFM, 
%), visceral fat area (VFA, cm2), percentage of body fat 
(PBF, %), intracellular water (ICW, %), extracellular 
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water (ECW, %), total body water (TBW, %). Body 
height was measured in a  standing position without 
shoes on the electronical medical scales Tanita WB-
3000. 

Statistical analysis  
Microsoft Office Excel 2010 (Los Angeles, CA, 

USA), XLSTAT (Version 2019.3.1) and STATISTICA 
Cz version 13 (TIBCO Software Inc., Palo Alto, 
California, USA) were used for statistical analysis. 
The changes between groups were evaluated using 
a  one-way analysis of variance (ANOVA) followed 
by Tukey’s post hoc test. The data were presented as 
the means ± standard deviation (SD). The level of 
statistical significance was set as P <0.05. We used also 
Pearson ś correlation analysis between parameters.

RESULTS AND DISCUSSION

The total number of volunteers who completed 
the anthropometric measurement was one hundred 
and twenty. Table 1 shows the baseline characteristics 
of the group. Variables were presented as mean with 
standard deviations. The mean values of the evaluated 
parameters were in the range of reference limits. The 
differences in the values of anthropometric parameters 
of individual groups according to the frequency of 
consumption of different types of bakery products 
are shown in Table 2 and Table 2a. Table 3 shows 
correlation between parameters.  

The analysis results of the influence of the 
consumption frequency of white bread showed that 
those who avoid its consumption had the highest values 
of basal metabolism, but also of body weight, which 
was related to high values of visceral fat. Based on this, 
the highest BMI and WHR values were confirmed in 
this group of participants. Unexpectedly, we found the 
lowest proportion of total and visceral body fat in the 

group with regular consumption (4 to 7 times a week) 
of white bread. These consumers had the best fitness 
values, which was reflected in the highest values of 
fat-free mass and volume status. However, we did not 
find significant differences between the individual 
groups (P >0.05).

We found similar results when evaluating the 
effect of the frequency of consumption of whole-grain 
bread. Consumers with the most often consumption 
of whole-grain bread had the best condition based 
on physical activity. Good physical condition had 
a positive effect on fat-free mass and volume status, 
but a negative effect on BMI, as muscle mass had an 
effect on increasing its values. From the point of view 
of central obesity, whole-grain bread consumers with 
rarely consumption had the worst results. We found 
significant differences only in WHR (P <0.05).

In the case of wheat rolls, the body composition 
analysis revealed significant differences between the 
group that consumed this type of bakery products rarely 
and the group with the most frequent consumption 
(P <0.05). The highest values ​​of condition and basal 
metabolism, as well as fat-free mass and volume status 
were found in the group with the consumption of wheat 
rolls 4-7 times a week. We found the worst parameter 
values of fatness and indicators of obesity (VFA, PBF, 
WHR, BMI) mainly in the group with occasional 
consumption of wheat rolls and in the group avoiding 
their consumption.

Analysis of the effect of the consumption frequency 
of sweet pastry showed that the worst values ​​of obesity 
indicators were in the group that consumed this 
type of pastry 1-3 times a  week (VFA, PBF, WHR, 
BMI). Paradoxically, we found the best results of the 
mentioned parameters among the participants with 
regular consumption. In the case of VFA and PBF, 
we found significant differences (P <0.05). These 
differences were caused by a higher level of physical 

M. Gažarová, L. Mečiarová, S. Meňhartová, M. Bihari

Table 1. Baseline characteristics of body composition in study group
Parameters Mean ± SD Max Min Mod Med

Age, years 23 1 26 20 23 23
Height, cm 169.1 8.7 200.0 150.8 168.0 168.8
Weight, kg 65.0 13.3 115.1 46.1 64.7 61.7
Body mass index, kg/m2 22.6 3.2 31.9 17.0 22.8 22.1
Waist-to-hip ratio 0.86 0.05 1.04 0.78 0.83 0.85
Condition 76 7 108 59 72 75
Basal metabolic rate, kcal 1418 247 2456 1019 ND 1353
Fat-free mass, % 74.6 6.7 91.4 58.3 ND 74.8
Visceral fat area, cm2 67.8 22.8 140.6 24.9 76.5 65.1
Percentage of body fat, % 25.4 6.7 41.6 8.5 29.6 25.2
Intracellular water, % 62.1 0.5 63.4 61.0 62.2 62.1
Extracellular water, % 37.9 0.5 39.0 36.6 37.8 37.9
Total body water, % 54.6 5.0 67.2 42.7 ND 54.8
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activity, which was reflected in the values ​​of fitness, but 
also fat-free mass. We did not confirm the hypothesis 
that with increasing frequency of consumption of 
pastries, the values ​​of obesity indicators increase.

Gluten-free products are intended for patients with 
celiac disease. In recent years, however, these products 
have become part of the diet of healthy people. Our 
results suggest that more frequent (1 to 3 times per 
week) consumption of gluten-free bakery products can 
cause weight gain. This is proved by the highest values ​​
of obesity and fat indicators (VFA, PBF, WHR, BMI). 
However, this group of consumers consisted of people 
who do not depend on strict gluten-free diet. People 
with gluten intolerance rely on the daily consumption 
of a gluten-free diet. This disease is associated with 
weight loss due to indigestion and poor utilization of 
nutrients. It is therefore necessary to take into account 
these possible factors influencing the results of the 
analysis, given that the group of consumers with the 
most frequent consumption had the lowest values ​​of 
body weight, BMI, WHR, VFA (P <0.05). At the same 
time, these consumers had the worst level of physical 
activity and the lowest values ​​of basal metabolism.

Based on the results, it can be stated that selected 
types of bread / bakery products play an important 
role in the regulation of body composition. The 
epidemiological model of obesity describes diet as 
the main causative agent of excess weight and scarce 
physical activity as the second main driver [7,31]. Our 
study suggests that low levels of physical activity and 
basal metabolism combined with intake of selected 
types of bread, especially wheat rolls, sweet pastries 
and gluten-free variants, may cause an increase in 
visceral as well as total body fat, BMI, weight gain, 
and this at the expense of a fat-free mass (especially 
muscle tissue). The level of physical activity must be 
taken into account when evaluating anthropometric 
parameters. In addition, when assessing the impact 
of consumption of different types of bread / bakery 
products on the values ​​of anthropometric parameters 
and indicators of obesity, it is necessary to take into 
account not only the frequency of consumption, but 
also the amount of bakery product consumed. This is 
where we see the limitations of our survey. The results 
of our study show that the values ​​of anthropometric 
parameters were significantly affected by the level 
of physical activity, because in most cases the best 
results were achieved by consumers with the most 
frequent consumption of the observed type of bread / 
bakery products, but also by the highest fitness values. 
At the same time, it is necessary to take into account 
the young and vital age of participants with relatively 
active metabolism, the absence of serious non-
infectious disease and the absence of drug treatment 
affecting metabolic processes in the body. 

Young adulthood (17-35 years) has become 
synonymous with the development of the wrong 
lifestyle associated with an increased risk of chronic 
diseases in later years [42,67]. Healthy dietary patterns 
are a  global priority to reduce non-communicable 
diseases. In the study of Imamura et al. [32], better 
diets were seen in older adults compared with younger 
adults, and in women compared with men. 

Similar findings were found by the authors Lee 
and Allen [41]. Men were overall more likely than 
young women to engage in negative eating habits. 
Consumption of ultraproccessed foods is continuously 
increasing and people with regularly physical activity 
is decreasing and becomes even less frequent with age 
[38]. 

Study in Poland showed that the frequency of 
whole-grain intake (including whole-grain bread) was 
not correlated with BMI and other body composition 
parameters. However, individuals who ate white bread 
(wheat, rye or wheat-rye bread, toast bread) less than 
once daily were characterized by lower visceral fat 
levels [39].

Many epidemiological studies have reported that 
higher intakes of whole grains are associated with 
a lower BMI, waist circumference and percent fat mass 
[14,26,43]. Increased intake of cereal fiber is associated 
with lower body weight and waist circumference 
over time [14]. Whole grains vary in their fiber and 
phytochemical content [11]. Oats and barley are 
high in the soluble fiber, while whole wheat is high 
in the insoluble fiber. For the health claims it is very 
important to know the different nutritional profiles of 
whole grains [11,14]. Kostecka et al. [39] found that 
consumption of whole-grain products did not affect 
the analyzed body composition parameters. Lower 
body fat percentage was observed only in women aged 
18-39 who consumed whole-grain products once a day 
/ several times a day.    

Since 1975, obesity has almost tripled worldwide. 
More than 1.9 billion adults aged 18 and over were 
overweight in 2016, and more than 650 million were 
obese, meaning that 39% and 13% of adults were 
overweight or obese. In the same year, more than 340 
million children and adolescents aged 5-19 suffered 
from overweight or obesity. In 2019, 38 million 
children under the age of 5 were overweight or obese 
[63].

BMI is associated with risk of comorbidities 
secondary to excess body fat [18,30] and there is 
a large body of evidence correlating higher BMI with 
cardiometabolic disease such as diabetes [1,57,58,61] 
and cardiovascular disease [54,66]. Dysfunction of 
adipose tissue plays a  significant role in the genesis 
of metabolic disorders [4,23,27,59]. Decreasing body 
weight by 10% improves risk factors for chronic 
diseases [49]. 

Changes of body composition among university students 
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BMI is limited for estimating body fat percentage 
and distribution. In addition to fat mass, the weight 
measurement incorporates lean mass, bone mass and 
fluid status. All of these body components contribute 
to weight independent of fat mass. To determine the 
degree to which the BMI value is indicative of excess 
adiposity, muscularity, volume status, sarcopenia, loss 
of muscle mass and other factors must be considering 
[10,16,24]. Age is one of the factor that may alter 
the functional significance of BMI at different ages. 
Adults tend to loose fat free mass and increase fat 
mass with increasing age [19]. Oedema can also affect 
the significance of BMI [64].

Waist circumference should be measured in all 
patients when evaluating for adiposity related disease 
risk. In many populations, a WC cut-off point of ≥94 
cm in men and ≥80 cm in women should be considered 
at risk and consistent with abdominal obesity [20]. 
Van Dijk et al. [60] found that both BMI and waist 
circumference were correlated with all cardiovascular 
disease risk factors. High waist circumference values, 
when the BMI is between 25 and 34.9 kg/m2, are 
associated with an increased risk of type 2 diabetes, 
dyslipidemia, hypertension and cardiovascular 
disease. Over time, changes in waist circumference 
may indicate an increase or decrease in abdominal 
fat. Increase in abdominal fat is associated with an 
increased risk of heart disease [44]. Visceral fat has 
been associated with a greater cardiometabolic risk as 
compared with BMI [34]. 

Energy expenditure is an important component 
of maintaining a  healthy weight. The guidelines for 
physical activity recommend at least 150 minutes 
of moderate physical activity or 75 minutes of 
vigorous physical activity per week, as well as 
muscle-strengthening activities at least twice per 
week for health benefits. Many factors affect obesity 
development, but one of the most important is an 
appropriate caloric intake and balance between energy 
intake and expenditure [25,62].

A meta-analysis performed between 1980 and 2017 
showed changes in physical activity from adolescence 
to young adulthood and showed a 13 to 17% decrease 
in physical activity with age [9]. The study of Tcymbal 
et al. [55] showed that young people aged 18-29 had 
low levels of physical activity. While only 18.9% did 
not meet WHO recommendations, in terms of total 
amount of physical activity and sedentary behavior 
they were closer to the oldest age group than to the 
30-44-year-old group. The most active age group were 
people between 30 and 44 years old.

The study by Kerkadi et al. [36] revealed that 
physical inactivity, a  sedentary lifestyle, and an 
unhealthy diet are factors that can increase weight and 
general or abdominal obesity.

The issue of obesity is still highly topical at present, 
also due to the fact that its prevalence is pandemic. There 
are many reasons for the emergence and maintenance 
of obesity, and attention should be paid not only to 
genetic predispositions, but especially to the lifestyle 
of an individual, specifically to its two components – 
diet and physical activity. If there is a regular positive 
energy balance, either due to excessive energy 
intake (of course in the form of food) or insufficient 
energy expenditure, the emergence of overweight 
first, and later with the uneven trend, obesity is more 
than obvious. Blaming any food commodity for this 
condition is irrational. In the case of our intervention 
bakery products it should be added that while some 
types of pastries are considered healthier, especially 
in terms of fiber and other bioactive ingredients, we 
must not forget the fact that in the case of healthy food, 
not only its quality but also the quantity of intake is 
important. Replacing rafined bread with wholemeal 
bread can lead to a  qualitative improvement in diet, 
but if the amount and time of consumption does 
not change, there may be an unfavorable trend in 
the development of body weight and other body 
composition parameters. Therefore, while adhering to 
the principles of rational diet focused on quality and 
quantity in diet, in combination with adequate physical 
activity, we will ensure not only optimal body weight, 
but also optimal overall body composition and active 
and full life.

CONCLUSIONS

A healthy diet, combined with moderate and regular 
physical activity, is a  prerequisite for maintaining 
good health. Energy balance is an important part 
of preventing overweight or obesity. Therefore, it is 
important to pay attention to the correct selection 
of bakery products, their amount consumed and 
frequency of consumption. In our study, we observed 
among university students that groups of participants 
who did not consume a  certain type of bread at all, 
rarely or 1 to 3 times a week, showed higher values ​​of 
the examined parameters (BMI, body weight, body fat 
percentage, WHR) compared to a group that consumed 
a specific type of bread on average 4 to 7 times a week. 
The obtained values ​​of the measured parameters of 
individual groups were largely influenced by the levels 
of physical activity and basal metabolism. Based on 
the findings we can conclude that while adhering to 
certain principles of healthy diet bakery products 
(within the prevalence of overweight and obesity) 
should not pose health risks to their consumers.
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