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SUMMARY

Background. Reducing sugar intake is important in the prevention and
treatment of chronic non-communicable diseases such as obesity, dia-
betes, cardiovascular disease and cancer.

Objectives. The aim of the study was to assess the consumption of
sweets and sweetened products by residents of the Tarnow region, and
to try to link the frequency of their consumption with, among others,
body mass index and occupational activity.

Material and methods. The study involved 303 people aged 18-63
years (mean: 26.8 * 8.2), they were residents of the Tarnow region.
A survey questionnaire was used to conduct the study, which included
the original questions and selected questions of the KomPAN question-
naire. A significance level of p < 0.05 was adopted.

Results. Interpretation of the body mass index showed that the larg-
est number of people - 47.9% (n = 145) had a normal value, but at the
same time a significant percentage - 36.3% (n = 110) were overweight.
The majority (n = 173; 57.1%) rated their physical activity at a moder-
ate level. The majority of respondents admitted (n = 252; 83.2%) that
they thought stress influenced them to consume more sweets and other
sugar-containing products. Also according to the vast majority (n = 267;
88.1%), sweets and other sugar-containing products can be a mood en-
hancer. Most respondents (n = 218; 71.9%) sweeten their coffee and/or
tea with atleast one teaspoon of sugar (or honey). A significant percent-
age (n = 163; 53.8%) drink sweet hot drinks at least once a day. Fruit
juices are consumed one to several times a week by 59.4% of respon-
dents (n = 180). With the same frequency, sweets are consumed by more
than half of the respondents (n = 193; 63.7%).

Conclusions. The body mass index of almost half of the subjects showed
overweight or obesity, while at the same time nearly 1/3 of the subjects
spent their leisure time passively. Eating habits related to the consump-
tion of sweets and sweetened products were assessed at a moderate
level. The frequency of consumption of sweets and sweetened products
did notsignificantly depend on gender, financial situation, occupational
status, nutritional knowledge and interpretation of the subjects’ BMI
index.
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BACKGROUND

Consumption of simple added sugars poses significant health
risks. Added sugar is defined as sugar or syrup added in the food
production process and that available at the table. Added sugar
can be white and brown sugar, corn, maple and fructose syrup,
sugar molasses, crystal dextrose and honey [1].

The consumption of added sugar has increased tremendously
in recent years. U.S. studies show that carbonated and energy
drinks are the largest source of it. This is followed by cereal des-
serts, fruit drinks, dairy desserts, candies, sweetened tea, sugar
and honey [2].
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STRESZCZENIE

Wstep. Ograniczenie spozycia cukru jest istotne w profilaktyce i lecze-
niu przewlektych chordb niezakaznych, takich jak otytosé¢, cukrzyca,
choroby sercowo-naczyniowe i nowotwory.

Cel pracy. Ocena spozycia stodyczy i produktéw stodzonych przez
mieszkancow regionu tarnowskiego oraz proba powiazania czestosci
ich spozycia m.in. z indeksem masy ciata oraz prowadzong aktywno-
$ciag zawodowa.

Material i metody. W badaniach wzieto udziat 303 osoby w wieku
18-63 lat (8r. 26,8 * 8,2), byli to mieszkancy regionu tarnowskiego. Do
przeprowadzenia badan postuzono sie kwestionariuszem ankiety, kto-
ry zawierat pytania autorskie oraz wybrane pytania kwestionariusza
KomPAN. Przyjeto poziom istotnosci p < 0,05.

Wyniki. Interpretacja wskaznika masy ciata wykazata najwiecej oséb
-479% (n = 145) miato warto$¢ prawidtowa, ale réwnocze$nie znaczny
odsetek - 36,3% (n = 110) cechowat sie nadwaga. Wiekszos¢ (n = 173;
57,1%) ocenita swoja aktywno$¢ ruchowa na umiarkowanym poziomie.
Wiekszo$¢ badanych przyznato (n = 252; 83,2%), ze ich zdaniem stres
ma wptyw na to, ze spozywaja wiecej stodyczy i innych produktéw
zawierajgcych cukier. Réwniez zdaniem zdecydowanej wiekszosci (n
= 267; 88,1%) stodycze i inne produkty zawierajace cukier moga by¢
czynnikiem poprawiajacym nastréj. Wiekszos$¢ ankietowanych (n =
218; 71,9%) stodzi kawe i/lub herbate przynajmniej jedna tyzeczka cu-
kru (lub miodu). Znaczny odsetek (n = 163; 53,8%) pije stodkie gorace
napoje przynajmniej raz dziennie. Po soki owocowe jeden do kilku razy
w tygodniu siega 59,4% badanych (n = 180). Z tg sama czestoscia po
stodycze siega ponad potowa badanych (n = 193; 63,7%).

Whnioski. Wskaznik masy ciata u prawie potowy badanych wykazy-
wat nadwage lub otyto$¢, a jednoczesnie blisko 1/3 badanych biernie
spedzata swoj czas wolny. Nawyki zywieniowe zwigzane ze spozyciem
stodyczy i produktéw stodzonych oceniono na umiarkowanym pozio-
mie. Czesto$¢ spozywania stodyczy i produktéw stodzonych nie zale-
zata istotnie od ptici, sytuacji finansowej, statusu zawodowego, wiedzy
zywieniowej oraz interpretacji wskaznika BMI badanych.

Stowa Kkluczowe: sposéb zywienia, cukier, stodkie napoje, czestos¢
spozywania.

European studies show that adolescents drink about 1,455 ml
per day of various beverages, which amounts to about 380 kcal/
day. Of this, 30.4% comes from sweetened beverages, 20.7%
from milk sweets and 18.1% from fruit juices [3].

Evidence showing the adverse effects of added sugar on the oc-
currence of certain diseases has contributed to the development
of guidelines limiting its consumption. According to the World
Health Organization, sugar intake should be limited to 10% of
total energy [4].

Reducing sugar intake is important in the prevention and treat-
ment of chronic non-communicable diseases such as obesity,
diabetes, cardiovascular disease and cancer [5].
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OBJECTIVES

The purpose of this study was to assess the consumption of
sweets and sweetened products by residents of the Tarnow re-
gion, and to try to link the frequency of their consumption with,
among others, body mass index and occupational activity.

MATERIAL AND METHODS

The study used a diagnostic survey method with a survey ques-
tionnaire that included the original questions and selected
questions from the KomPAN questionnaire examining the views
and eating habits of people aged 16-65 [6].

In addition, questions were asked about sociodemographic data
as well as about height and weight, from which the BMI was cal-
culated and the result was interpreted [7].

The survey was conducted in May-April 2023, and 303 people
aged 18-63 took part. The questionnaire in electronic form was
posted on websites and online forums for residents of Tarnow
and the region. Participation in the survey was voluntary, ano-
nymity was ensured.

The data obtained were statistically analyzed using Micro-
soft Excel of Office 2016 and R software (v. 3.4.0). Quantitative
variables were analyzed by counting the arithmetic mean and
standard deviation (SD), while qualitative variables were ana-
lyzed by presenting the number and percentage of occurrences
of each value. Linkage analysis for quantitative variables was
performed using the chi? test. A significance level of p < 0.05 was
adopted.

RESULTS

The study included 303 people aged 18-63 (mean 26.8 * 8.2),
most of whom (n = 216; 71.3%) were women. The study group
was dominated by people with higher (n = 128; 42.2%) and sec-
ondary education (n = 98; 32.3%), economically active (n = 120;
39.6%) and studying/studying (n = 102; 33.7%). Most of the
respondents were urban residents (n = 244; 80.5%) and rated
their financial situation as average (n = 229; 75.6%) (Tab. 1).

Table 1. Characteristics of the study group

Sociodemographic variables n %
Gender

Woman 216 71.3
Man 87 28.7
Education

Primary 4 1.3
Vocational 73 24.1
Secondary 98 32.3
Higher 128 42.2
Occupational status

Retirement/pension 4 1.3
Parental leave, unemployed, housekeeping 39 129
Casual work 38 12.5
Permanent employment 120 39.6
Pupil/student 102 33.7
Place of residence

Rural 59 19.5
City of up to 100,000 residents 49 16.2
City 0of 101-500,000 residents 108 35.6
City of more than 500,000 residents 87 28.7
Financial status

Below average 17 5.6
Average 229 75.6
Above average 57 18.8
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Household situation

We live very poorly - not even enough for basic 2 0.7
needs

We live modestly - we have to be very economical @ 15 5.0
on a daily basis

We live an average life - enough for everyday life, 109 36.0
but we need to save for more serious purchases

We live well - enough for a lot without special 135 44.6
saving

We live very well - we can afford certain luxuries 42 13.9

Respondents were asked to compare their health status to
people of the same age. The majority (n = 247; 81.5%) indicated
that they health status was the same as peers, 12.2% (n = 37)
responded that it was worse, and the remaining 6.3% (n = 19)
that it was better.

Based on the height and weight reported by the respondents,
the BMI was calculated and it ranged from 16.9 to 37.1 (mean
24.8 + 4.2). Interpretation of the body mass index showed, that
most subjects - 47.9% (n = 145) had a normal value, but at the
same time a significant percentage - 36.3% (n = 110) were over-
weight (Tab. 2).

Table 2. Interpretation of the respondents’ BMI

BMI interpretation n %
15.1-17.4 - emaciation 4 1.3
17.5-18.5 - underweight 10 3.3
18.5-24.9 - normal value 145 479
25.0-29.9 - overweight 110 36.3
30.0-34.9 - grade I obesity 32 10.6
35.0-39.9 - grade Il obesity 2 0.7

Respondents were asked how they rated their leisure-time phys-
ical activity. The majority (n = 173; 57.1%) rated their physical
activity at a moderate level (walking, cycling, gymnastics, gar-
dening or other light physical activity done 2-3 hours a week).
Also, a large percentage (n = 99; 32.7%) rated their activity as
low (predominantly sitting, watching TV, reading newspapers,
books, light housework, walking 1-2 hours a week), and the rest
of the respondents (n = 31; 10.2%) rated their activity as high
(biking, running, working in the allotment or garden, and other
sports recreational activities requiring physical exertion per-
formed more than 3 hours a week).

The largest percentage of people (n = 140; 46.2%) rated their
nutritional knowledge as sufficient, slightly less, 36.6% (n =
111) as good, consecutively 11.6% (n = 35) as bad, and the least,
5.6% (n =17) as very good.

Slightly more people rated their diet well (n = 205; 67.7%), suffi-
ciently - 23.8% (n = 72), very well - 5.0% (n = 15), insufficiently
-3.6% (n=11).

The majority of respondents admitted (n = 252; 83.2%) that
they believe stress influences them to consume more sweets
and other sugar-containing products. Also according to the vast
majority (n = 267; 88.1%), sweets and other sugar-containing
products can be a mood enhancer. A similar percentage (n = 248;
81.8%) admitted that they are not always able to stop them-
selves from consuming sweets or other sugar-containing prod-
ucts when they have a sudden craving for them.

Questions were then asked about dietary habits regarding the
consumption of selected products. It was revealed that the
majority of respondents (n = 218; 71.9%) sweeten their coffee
and/or tea with at least one teaspoon of sugar (or honey). A sig-
nificant percentage (n = 163; 53.8%) drink sweet hot drinks at
least once a day. Fruit juices are consumed one to several times
a week by 59.4% of respondents (n = 180). With the same fre-
quency, sweets are consumed by more than half of the respon-
dents (n = 193; 63.7%). Less frequently, respondents reported
consuming sweetened carbonated beverages, with most indi-
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cating a frequency of up to 3 x per month (n = 174; 57.4%). The
frequency of consumption of fermented beverages and/or dairy
products was indicated by the majority of respondents as 1 to
several times per week (n = 170; 56.1%). Most people consume
energy drinks up to 3 times a month (n =203; 67.0%). More than

half of respondents consume sweet cereal products once or sev-
eral times a week (n = 194; 64.0%) (Tab. 3). The frequency of
consumption of the products in the table did not significantly
depend on gender, financial situation, occupational status, nu-
tritional knowledge and interpretation of the BMI (p > 0.05).

Table 3. Frequency of consumption of sweet drinks, sweets and sweet cereal products

Variables

Do you sweeten hot drinks, e.g. tea, cocoa, coffee?

n %

Ifyou have a different habit of sweetening, for example, coffee and tea, please describe the sweetening of that beverage that you drink more of in

a typical day.

No

Yes, I sweeten with one teaspoon of sugar (or honey)

Yes, I sweeten with two or more teaspoons of sugar (or honey)
Yes, I use sweeteners (low energy sweeteners)

How often do you drink sweetened hot beverages such as tea, coffee, herbal or fruit infusions?

Never

1-3 times a month
Once a week

A few times a week
Once a day

A few times a day
How often do you drink fruit juices?
Never

1-3 times a month
Once a week

A few times a week
Once a day

A few times a day

How often do you consume sweets, such as candies, cookies, cakes, chocolate bars, muesli bars, other confectionery products?

Never

1-3 times a month
Once a week

A few times a week
Once a day

A few times a day

How often do you drink sweetened carbonated or non-carbonated beverages like Coca-Cola, Pepsi, Sprite, Fanta, orangeade, lemonade?

Never

1-3 times a month
Once a week

A few times a week
Once a day

A few times a day

How often do you consume fermented beverages and/or dairy products, such as flavored yogurts, vanilla cheese, ice cream?

Never

1-3 times a month
Once a week

A few times a week
Once a day

A few times a day

How often do you drink energy drinks, such as 2 KC, Black Horse, Red Bull, Burn, Shot or others?

Never

1-3 times a month
Once a week

A few times a week
Once a day

A few times a day

How often do you consume sweet cereal products in your daily meals (e.g., yeast breads, breakfast cereals)?

Never

1-3 times a month
Once a week

A few times a week
Once a day

A few times a day

85 28.1
137 45.2
62 20.5
19 6.3
69 22.8
16 5.3
18 59
37 12.2
57 18.8
106 35.0
19 6.3
76 25.1
76 25.1
104 34.4
16 5.3
12 4.0
4 1.3
55 18.2
62 20.5
131 43.2
32 10.6
19 6.3
47 15.5
127 41.9
64 21.1
49 16.2
15 5.0
1 0.3
13 4.3
98 32.3
78 25.7
92 30.4
20 6.6
2 0.7
119 39.3
84 27.7
47 15.5
44 14.5
2.3
2 0.7
14 4.6
77 25.4
76 5.6
118 38.9
17 5.6
1 0.3
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DISCUSSION

Products containing carbohydrates and artificially sweetened
are a common choice because they provide easily digestible en-
ergy and their taste appeals to consumers. In recent years, there
has been considerable access to knowledge about the impor-
tance of carbohydrates in nutrition and their impact on human
health. Results of epidemiological studies indicate that both the
type and amount of carbohydrates consumed play a significant
role in the etiology of many diseases associated with metabolic
disorders, such as overweight and obesity, diabetes, atheroscle-
rosis, cardiovascular disease, cancer and many others [8].

According to the recommendations, carbohydrates should cov-
er 45-65% of dietary energy. This means that a person whose
daily energy requirement is 2,000 kcal should consume 225 g to
325 gof carbohydrates [9]. What matters is not only the amount
of carbohydrates consumed, but also the type of carbohydrate.
White sugar, confectionery, juices, sweetened beverages are
products with a high glycemic index. Residents of the Tarnow
region were asked about the frequency of consumption of the
above products in this survey.

According to the 2019 CBOS report “How healthy do Poles eat?”
as many as 59.0% eat sweets and cakes at least several times
a week [10]. These results are consistent with our results con-
ducted among residents of the Tarnow region.

The nationwide report “Diabetes, obesity - consequences”
shows that the percentages of people declaring that they con-
sume sweetened carbonated drinks several times a day, every
day, several times a week and several times a month are increas-
ing. At the same time, the percentage of people consuming such
drinks once a month, less often or not at all decreases from 63%
to 56% [11]. Analysis of our research provided similar results in
this regard - at most once a month, 57.4% of respondents drank
carbonated drinks.

Studies show that the consumption of a group of energy drinks,
with relatively high sugar content, is steadily increasing (by
2.5% in the period 2010-2020) [12]. Energy drinks are con-
sumed by a significant group of teenagers. Nowak and Jesion-
kowski indicate, based on a survey of adolescents (n = 2629;
age 12-20, mean 15 years), that 67% of them consumed energy
drinks, 16% of them quite often [13]. Our research shows that
in the 18-63 age group, the percentage of those who consumed
energy drinks at least once a week was 33.0%.

Stress can be an important factor in increasing sugar intake.
During stress, the sympathetic nervous system and the hypo-
thalamic-pituitary-adrenal axis are stimulated, and this causes
the secretion of glucocorticosteroids, including cortisol (often
called the stress hormone). Carbohydrates inhibit the activity
of the hypothalamic-pituitary-adrenal axis, and more than that,
they cause feelings of pleasure and activation of the reward sys-
tem [14]. Eating tasty things causes the release of endorphins,
which improve mood and relieve stress [15, 16]. As many as
83.2% of respondents admitted that stress influences them to
eat more sweets and other sugar-containing products. A similar
percentage (81.8%) admitted that they can’t always stop them-
selves from consuming sweets or other sugar-containing prod-
ucts when they have a sudden craving for them.

Excessive consumption of carbohydrates causes them to be
stored as triglycerides in adipose tissue, which, with low physi-
cal activity and a sedentary lifestyle, can lead to overweight
and obesity and other disorders [17]. According to statistics
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Nowadays, access to food is virtually unlimited. Consumer
choices are dictated by wallet size, personal preferences and
lifestyle. At the same time, public awareness of proper nutrition
and the need for adequate physical activity is increasing with
access to the media.

CONCLUSIONS

The body mass index of nearly half of the respondents showed
overweight or obesity, while at the same time nearly 1/3 of the
subjects spent their leisure time passively. Eating habits related
to the consumption of sweets and sweetened products were
assessed at a moderate level, similar to national statistics. The
frequency of consumption of sweets and sweetened products
did not significantly depend on gender, financial situation, oc-
cupational status, nutritional knowledge and interpretation of
the BMI index of the respondents.

Itis recommended that public campaigns continue to raise pub-
lic awareness of the health consequences of consuming sugar
and sweetened products, as well as the importance of regularly
undertaking health-promoting practices.

Source of funding: This work was funded by the author’s resources.

Conflict of interest: Author declares no conflict of interests.

8™ Ed. 2015. Available from URL: https://health.gov/our-work/fo-
od-nutrition/previous-dietary-guidelines/2015.

3. Duffey K], Huybrechts I, Mouratidou T, et al. HELENA Study group.
Beverage consumption among European adolescents in the HELE-
NA study. EurJ Clin Nutr 2012; 66(2): 244-252.

4. Guideline: Sugars intake for adults and children. Geneva: World He-
alth Organization; 2015.



Weronika Gieniec, Barbara Kuta, Beata Jurkiewicz

5.

10.

11.

12.

Jarosz M, Rychlik E, Sto$ K, et al. Normy zywienia dla populacji pol-
skiej i ich zastosowanie. Warszawa: Narodowy Instytut Zdrowia
Publicznego - Panstwowy Zaktad Higieny; 2020 (in Polish).
Jezewska-Zychowicz M, Gawecki ], Wadotowska L, et al. KomPAN®
Kwestionariusz do badania pogladéw i zwyczajow zywieniowych
dla os6b w wieku od 16 do 65 lat, wersja 1.1 - kwestionariusz
administrowany przez ankietera-badacza. W: Gawecki ], red.
KomPAN® Kwestionariusz do badania pogladéw i zwyczajow zy-
wieniowych oraz procedura opracowania danych. Warszawa: Wy-
dawnictwo Komitetu Nauki o Zywieniu Cztowieka Polskiej Aka-
demii Nauk; 2020: 4-21. Available from URL: http://www.knozc.
pan.pl/ (in Polish).

WHO Obesity. Preventing and managing the global epidemic: Report
of a WHO Consultation. Genewa: World Health Organization; 2000.
Kunachowicz H, Nadolna I, Przygoda B, et al. Jem zdrowo. Weglo-
wodany, indeks glikemiczny i inne sktadniki odzywcze. Warszawa:
Wydawnictwo Lekarskie PZWL; 2011 (in Polish).

Jarosz M, Sajor I, Gugata-Mirosz S, et al. Czy wiesz, ile potrzebujesz
weglowodanéw? Warszawa: Instytut Zywnosci i Zywienia; 2019
(in Polish).

CBOS. Jak zdrowo odzywiaja sie Polacy? Komunikat z badan Nr
106/2019. Warszawa; 2019. Available from URL: https://www.
cbos.pl/SPISKOM.POL/2019/K_106_19.PDF (in Polish).
Departament Analiz i Strategii. Narodowy Fundusz Zdrowia. Cu-
krzyca, otyto$¢ - konsekwencje. Przeglad literatury, szacunki dla
Polski. Warszawa; 2019. Available from URL: https://ezdrowie.
gov.pl/portal/home/badania-i-dane/zdrowe-dane/raporty/cuki-
er-otylosc-konsekwencje-przeglad-literatury-szacunki-dla-polski
(in Polish).

Bernatek A, Grauer P, Karasek J, et al. Rynek napojéw bezalkoho-
lowych w Polsce: KPMG; 2016. Available from URL: https://as-
sets.kpmg.com/content/dam/kpmg/pl/pdf/2016/09/pl-Raport-
KPMG-Rynek-napojow-bezalkoholowych-w-Polsce.pdf (in Polish).

Address for correspondence:

Barbara Kuta

Department of Nursing

Faculty of Health Sciences

Tarnow Academy

8 Mickiewicza Str

33-100 Tarnow

Tel.: +48 530 062 846

E-mail: barbarakutal0@gmail.com

Received: 15.08.2023
Revised: 03.10.2023
Accepted: 06.10.2023

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Evaluation of sweets and sweetened products consumption by residents of the Tarnow region

Nowak D, Jasionowski A. Analysis of the Consumption of Caffeina-
ted Energy Drinks among Polish Adolescents. Int ] Environ Res Pu-
blic Health 2015; 12: 7910-7921, doi: 10.3390/ijerph120707910.
Ulrich-Lai YM. Self-medication with sucrose. Curr Opin Behav Sci
2016; 9: 78-83.

Benton D. Carbohydrate ingestion, blood glucose and mood. Neu-
rosci Biobehav Rev 2002; 26(3): 293-308.

Pietrzykowska E, Wierusz-Wysocka B. Psychologiczne aspek-
ty nadwagi, otytosci i odchudzania sie. Pol Merkuriusz Lek 2008;
XXIV: 472-476 (in Polish).

Xiao C, Graf S. Overweight, poor diet and physical activity: Ana-
lysis of trends and patterns. OECD. 2019. Available from URL:
https://www.oecd-ilibrary.org/sites/561b552e-en/index.html?i-
temld=/content/component/561b552e-en.

Pawluk [, Gosa P, Jodkiewicz M, et al. Nadwaga i otytos¢ matymi
krokami do zdrowia. Warszawa: Narodowy Instytut Zdrowia Pu-
blicznego PZH - Panstwowy Instytut Badawczy; 2022 (in Polish).
GUS, Urzad Statystyczny w Biatymstoku. Sytuacja osé6b starszych
w Polsce w 2021. Warszawa: Biatystok; 2022. Available from
URL: https://stat.gov.pl/files/gfx/portalinformacyjny/pl/defaul-
taktualnosci/6002/2/4/1/sytuacja_osob_starszych_w_polsce-
_w_2021_r.pdf data dostepu 14.09.2023 (in Polish).

European Commission, Directorate-General for Education, Youth,
Sport and Culture, Sport and physical activity - Full report, Publi-
cations Office of the European Union; 2022. Available from URL:
https://data.europa.eu/doi/10.2766/356346.

Kwasniewska M, Pikala M, Bielecki W, et al. Ten-Year Changes in
the Prevalence and Socio-Demographic Determinants of Physical
Activity among Polish Adults Aged 20 to 74 Years. Results of the
National Multicenter Health Surveys WOBASZ (2003-2005) and
WOBASZ 11 (2013-2014). PLoS ONE 2016; 11(6): e0156766, doi:
10.1371/journal.pone.0156766.

Eurostat regional yearbook 2017 edition. Luxembourg: Publica-
tions Office of the European Union; 2017.



	02 Gieniec - Evaluation

