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Abstract: Background/Objectives: According to WHO, clear food labeling would allow
identification of carbohydrates (CHO) and could reduce the incidence of dental caries. Methods: An
approved questionnaire no. 300/04.05.2023 with 20 questions using the Lickert scale regarding CHO
consumption and their labeling was used for young people. Statistical data processing was performed
using SPSS 26.00 Windows (IBM, Armonk, NY, USA), p<0.05. Results: Study included 150 subjects,
72% (108) women, 28% (42) men and 42.7% (64) with completed university studies. Although 22%
(33) considered carbohydrate consumption very important (p=0.47, age), only 13.33 (20) read the label
very often (p=0.48, gender). The majority consume sweets 27.3% (41), and the rest carbonated drinks
together with other sweets (p=0.05). Subjects consume sweets often 44% (66), p=0.05. Most read label
of sweets 40.7% (61), dairy products 19.3% (29), carbonated drinks 9.3% (14), but 30.7% (46) read only
the expiration date and only 11.3% (17) read the nutritional information (p=0.05). They neither agree
nor disagree regarding the veracity of the data on the labels 48% (72), and 14% (21) disagree. The
harmful effects of CHO on oral health are very well known by 23.3% (35), 77.3% (116) have associated
diet with cavities, but most choose consumption based on taste 68.7% (103), and only 16.7% (25) chose
a nutritional value p=0.05. Conclusions: Results of this study emphasize the urgent need for the
development of targeted educational interventions addressing young people’s carbohydrate
consumption, in parallel with the enforcement of transparent and informative food labeling policies
to support healthier dietary choices.

Keywords: carbohydrates; daily diet; carbohydrate labeling

1. Introduction

CHO (Carbohydrates) in foods are macronutrients found in fruits, cereals, vegetables, and dairy
products. These organic compounds are present in foods in the form of sugars, starch, and fiber, and
they are composed of carbon, hydrogen, and oxygen. These wide-ranging macromolecules can be
classified into three major groups based on their chemical structure: mono- and disaccharides with
low molecular weight, oligosaccharides with intermediate molecular weight, and polysaccharides
with high molecular weight [1]. The increased awareness among consumers regarding the link
between diet and health has generated demands for broader nutritional labeling. In most countries,
the inclusion of information about "CHO" is necessary, and their value is usually obtained through
difference and used for calculating energy content. However, the value itself does not provide
detailed nutritional information. Food labels should provide values that help consumers choose a
healthy diet [2].
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From a regulatory perspective, many jurisdictions allow the use of nutrient content claims to
communicate the presence of nutrients or other components of healthy foods, including dietary
fibers, in foods. Health claims that referring to a physiological function or a health benefit could be
supported by the presence of a CHO, such as certain types of dietary fibers. Other labeling statements
and programs communicate the presence of intact or reconstituted foods and ingredients, such as
whole grains, which contain CHO and other nutrients but also align with the nutritional policies of a
jurisdiction. The discussed labeling frameworks align with established measures of CHO quality,
such as: dietary fiber content claims and associated health claims based on dietary fiber; the presence
of whole grain foods and ingredients that are intact or reconstituted, such as whole grains and low
glycemic index and glycemic response claims [3].

The term "CHO quality" can be controversial and is open to interpretation, not only from a
scientific perspective but also from the consumer's point of view. CHO significantly contributes to
diets worldwide. CHO-containing foods are found in many forms (processed and unprocessed) with
diverse physiological and health benefits. CHO quality should not be defined by a single attribute.
Often, dietary guidelines have focused on sugar, starch, and dietary fiber to inform the consumption
of high-quality CHO foods [4]. Some of these attributes are often quantified on the nutrition facts
labels of prepackaged foods. However, in addition to these qualities, there are opportunities to use
voluntary labeling to highlight attributes that allow the identification of high-quality CHO foods.

With multiple dimensions of CHO quality, the next challenge is the use of labeling tools that
encourage consumers to choose higher-quality CHO foods over lower-quality ones. Increased
consumption of refined and rapidly digestible CHO, where dietary fiber, micronutrients, and, in
some cases, proteins have been removed, has been linked to the development of cardiometabolic
diseases and certain cancers [5]. Studies demonstrate that diets containing higher levels of dietary
fiber and intact CHO foods, such as whole grains, are associated with lower mortality and reduced
risk of chronic diseases [6]. The aim of this study was to assess the behavior of young Romanians,
aged between 18 and 30, regarding the consumption of CHO and their labeling. The objectives of the
study include emphasizing the importance of CHO in the daily diet, raising awareness among young
individuals about the labeling of products containing CHO, and educating them about nutritional
labeling and the importance of understanding the relationship between diet and oral health.

2. Materials and Methods
2.1. Study Design and Setting

The level of knowledge assessment was conducted using a questionnaire method. A cross-
sectional study was conducted from May to June 2023. For this study, a preliminary semi-structured
questionnaire with multiple-choice questions was used. The questions focused on the level of
knowledge among young individuals regarding the consumption of CHO and their labeling. The
questionnaire was tested on a group of 20 subjects to ensure understanding of the questions and
response options. Ethical review and approval were obtained for this study, with reference number
300/04.05.2023.

2.2. Study Sample

The estimation of the sample size was based on a probability of alpha error <0.05 and
power=0.95. This means that for our study, a sample size of 109 subjects would be representative. We
included a total of 150 subjects in the study, making the chosen sample representative for Romania.
The selection of the study group followed specific criteria. The inclusion criteria were young
individuals aged between 18 and 30 years who agreed to participate. The exclusion criteria were
subjects who did not consent to participate and those who did not fall within the age range. The
questionnaire was completed by 150 young individuals.

2.3. Study Instrument Development and Validation

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.0962.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 May 2025 d0i:10.20944/preprints202505.0962.v1

3 of 17

The knowledge and attitudes of the subjects regarding habits related to the understanding of
information on food product labels were assessed. For this evaluation, a questionnaire method was
employed. The questionnaire was evaluated by a group of experts from the Faculty of Dental
Medicine following a qualitative pretesting of the content, followed by its validation. The
questionnaire was pilot tested with a sample of twenty subjects to ensure simplicity and clarity of the
requirements.

2.4. Questionnaire Contents

The study included 4 demographic Q (questions), which included age, gender, place of
residence, and highest level of education completed. To supplement this data, four questions were
answered. A series of questions, specifically 5 questions, comprised 5 multiple-choice answers (1, 2,
3, 4, or 5 options) regarding the most consumed CHO in each participant's diet, the information that
the young buyer reads from the product label, the sources of information the participant relies on
regarding CHO consumption, and what factors determine their choice of a CHO-based product. The
remaining 11 questions were single-choice questions, and Likert scale options with four or five points
were used to evaluate the rest of the questions.

The questions asked were: Q 5 = How important do you believe the consumption of CHO is in
the daily diet; Q 6 = How often do you usually read the nutritional values on product labels; Q 7 =In
what form do you most commonly consume CHO; Q 8 = Which of the following products do you
most often read the label; Q 9 = Which of the following information are you attentive to when reading
the label of a CHO-type product; Q 10 = From which sources do you gather information about CHO
consumption; Q 11 = How informed are you about the fact that CHO are classified into beneficial and
harmful ones, Q 12 = How often do you consume sweets and carbonated drinks; Q 13 = Do you agree
with the statement "food labeling is truthful"; Q 14 = How important do you think awareness of the
sugar content in food is; Q 15 = How often do you usually go to the dentist; Q 16 = How informed are
you about the harmful effects of CHO on oral health; Q 17 = Have you associated the occurrence of
cavities with excessive CHO consumption; Q 18 = Are you willing to reduce CHO consumption for
the improvement of oral health; Q 19 = What factors determine your choice of CHO-type products;
Q20=To what extent do you agree with the statement "Taste is one of the main factors that determine
the purchase of a food product"?

2.5. Statistical Analysis

The data was collected and entered a database. Descriptive statistics of frequency distribution,
percentages, and mean knowledge scores were calculated. A descriptive statistic of the study was
conducted by applying cross-tabulation tables. The statistical data processing was performed using
the SPSS version 26.00 software for Windows (IBM, Armonk, NY, USA), with a statistical significance
threshold set at p<0.05. The Cronbach's Alpha index was .433. The Chi-square test was used for
comparative analysis based on the educational level. The correlation of general knowledge and
attitudes among students was conducted using Pearson's correlation test.

3. Results

3.1. Demographic Data

The study included 150 young participants, of whom 42.7% (64) were in the age range of 18-21
years, 39.3% (59) in the age range of 22-25 years, and 18% (27) in the age range of 26-30 years. Among
the participants, 72% (108) were female and 28% (42) were male. Additionally, 78.7% (118) came from
urban areas, while 21.3% (32) came from rural areas.

3.2. Responses Regarding the Last Completed Level of Education

Regarding the question about the last completed level of education, the responses indicated that
42.7% (64) of the participants completed university studies, 41.3% (62) completed high school, 13.3%
(20) completed postgraduate studies, and 2.7% (4) completed primary school.
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3.3. Evaluation of Responses Regarding the Importance of CHO Consumption

Table 1. Chi-square test function by age, gender, environment.

Pearson Chi-Square Tests

Age Gender Enviroment
05 Chi-square 18.48 3.82 0.98
Sig. .0477b< .576b< .964b-<
06 Chi-square 2.85 2.49 1.97
Sig. 0.83 0.48 0.58
Q7 Chi-square 16.36 12.96 11.87
Sig. .875b¢ 372be 456b<
0s Chi-square 19.93 6.02 8.67
Sig. .701b< .915b¢ 731b<
09 Chi-square 27.56 17.89 21.45
Sig. .842b¢ 463b< .258be
010 Chi-square 16.77 6.26 4.04
Sig. .159bc .395b«c 671be
o011 Chi-square 9.47 2.31 1.91
Sig. 304> .680° .753b
012 Chi-square 2.45 222 3.03
Sig. .874b< .528b< .387be
013 Chi-square 7.31 1.38 10.28
Sig. .503b-< .847° .036"b<
014 Chi-square 15.51 14.88 1.31
Sig. .050"b< .005%b< .859be
015 Chi-square 14.66 7.63 1.47
Sig. .066b< .106b< .832be
Q16 Chi-square 8.03 3.30 2.81
Sig. 0.24 0.35 0.42
Q17 Chi-square 4.94 0.41 0.13
Sig. 0.09 0.52 0.72
018 Chi-square 7.37 3.26 2.01
Sig. 497be 516° 734>
Q19 Chi-square 8.20 2.83 0.07
Sig. .224be 418 .995b-
020 Chi-square 9.72 7.21 7.63
Sig. .285b<¢ .125b¢ .106b<

Results are based on nonempty rows and columns in each innermost subtable.

*. The Chi-square statistic is significant at the .05 level.

b. More than 20% of cells in this subtable have expected cell counts less than 5. Chi-square results
may be invalid.

c. The minimum expected cell count in this subtable is less than one. Chi-square results may be
invalid.

3.4. Analysis of the Answers for Q5 "How Important Do You Think Is the Consumption of CHO in the Daily
Diet? *

The responses to the question about the importance of CHO consumption in the daily diet
highlighted that only 22% (33) considered it very important, 41.3% (62) considered it important,
26.67% (40) considered it moderately important, 7.3% (11) considered it slightly important, and 2.7%
(4) considered it not important at all. The statistical analysis showed p=0.47 based on age, p =5.76
based on gender, and p =9.64 based on the origin environment (Table 2).

Table 2. Distribution of answers to Q5=How important do you think is the consumption of CHO in the daily
diet?
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Frequency of
No Questions A G E
responses
How important do you think is the consumption of CHO in
% N p P P
the daily diet?
Not important at all 2.67 4
More less important 7.33 11
Q5
Moderate important 26.67 40
.047%be  576bc  964bc
Important 41.33 62
Very important 22.00 33
Total 100.00 150

N=count, A=area, G=gender, E=enviroment, p=significance level

3.5. An Analysis of the Answers for Q 6 ~ How Often Do You Usually Read the Nutritional Values on the
Product Label?

The responses regarding how often the participants usually read the nutritional values on
product labels highlighted that only 13.3% (20) read them very often, 38% (57) read them often, 28.7%
(43) read them rarely, and 20% (30) never read them (Table 3). The statistical analysis showed that
the differences between the responses were not statistically significant based on age (p =8.28), gender
(p =4.77), and origin environment (p =5.80) (Table 3).

Table 3. Distribution of answers to Q6 = 'How often do you usually read the nutritional values on the product

label? .
Frequency of
No Questions A G E
responses
How often do you usually read the nutritional values on the product
% N p p p
label?
Never 20.00 30
Q6 Quite Rarely 28.67 43
Often 38.00 57 0.83 0.48 0.58
Very often 13.33 20
Total 100.00 150

N=count, A=area, G=gender, E=enviroment, p=significance level

3.6. Analysis of the Answers to Q7 ‘In What Form Do You Most Commonly Consume CHO?’

The responses to Q7 regarding the form in which subjects consume CHO most frequently
showed that the majority consume sweets 27.3% (41), followed by dairy products 16% (24), whole
grains 10% (15), carbonated beverages 8.7% (13), dairy products and sweets 8% (12), dairy products,
sweets, and carbonated beverages 6% (9), dairy products, whole grains, and sweets 6% (9), sweets
and carbonated beverages 4.7% (7), whole grains and sweets 4% (6), dairy products and whole grains
4% (6), dairy products, whole grains, sweets, and carbonated beverages 4% (6), dairy products and
carbonated beverages 0.7% (1), whole grains, sweets, and carbonated beverages 0.7% (1). The
statistical analysis showed that the differences between the responses were not statistically significant
based on age (p =8.75), gender (p =3.72), and environment (p =4.56) (Table 1).

3.7. Analysis of the Answers to Q8 ‘Which of the Following Products Do You Most Often Read the Label of?’

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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The responses to Q8, regarding which products subjects most often read the label of, showed
that the majority read the label on sweets 40.7% (61), followed by dairy products 19.3% (29),
carbonated beverages 9.3% (14), whole grains 6.7% (10), whole grains and sweets 5.3% (8), dairy
products and sweets 4.7% (7), sweets and carbonated beverages 3.3% (5), whole grains, sweets, and
carbonated beverages 2.7% (4), dairy products, whole grains, sweets, and carbonated beverages 2.7%
(4), dairy products and whole grains 2.0% (3), dairy products and whole grains 1.3% (2), dairy
products, sweets, and carbonated beverages 1.3% (2), whole grains and carbonated beverages 0.7%
(1). The statistical analysis showed that the differences between the responses were not statistically
significant based on age (p =7.01), gender (p =9.15), and original environment (p =7.31) (Table 1).

3.8. Analysis of the Answers to Q 9 'Which of the Following Information Are You Attentive to When
Reading the Label of a CHO Type Product?’

The responses to Q9, regarding which information subjects pay attention to when reading the
label of a CHO product, highlighted that the majority 30.7% (46) read the expiration date, 12.7% (19)
read the expiration date and the list of ingredients, 11.3% (17) read the nutritional information, 10%
(15) read the list of ingredients, 7.3% (11) read the list of ingredients and the nutritional information,
3.3% (5) read the allergen statement, 2.7% (4) read the expiration date and the allergen statement,
2.7% (4) read the expiration date and the nutritional information, 1.3% (2) read the expiration date,
the list of ingredients, the nutritional information, and the recommended serving, 1.3% (2) read the
expiration date, the list of ingredients, the nutritional information, the recommended serving, and
the allergen statement. The rest of the responses had values below 1%. The statistical analysis showed
that the differences between the responses were not statistically significant based on age (p =8.42),
gender (p =4.63), and origin environment (p =2.58) (Table 1).

3.9. Analysis of the Answers to Q 10 * From Which Sources Do You Gather Information About CHO
Consumption?

The answers regarding Q 10 about the sources subjects rely on for information about
hydrocarbon consumption highlighted that most of them, 58.7% (88), prefer the internet. 13.3% (20)
do not seek information, 10% (15) prefer both the internet and television, 9.3% (14) rely solely on
television, 6.7% (10) gather information from books and the internet, 1.3% (2) from books, magazines,
the internet, and TV, and only 0.7% (1) from books, magazines, and the internet. The differences
between the responses are statistically insignificant, with p =1.59 based on age, p =3.95 based on
gender, and p =6.71 based on the background environment (Table I).

3.10. Analysis of the Answers to Q 11" How Informed Are You About the Fact That CHO Are Classified into
Beneficial and Harmful Ones?

The answers regarding Q 11, specifically how informed the subjects are about the classification
of CHO into beneficial and harmful, indicated that only 10.7% (16) are highly informed, 34% (51) are
informed, 31.3% (47) are moderately informed, 18% (27) are slightly informed, and 6% (9) are not
informed at all (Table 4). The differences between the responses are statistically insignificant, with p
=3.04 based on age, p =6.80 based on gender, and p =7.53 based on the background environment (Table
4).

Table 4. Distribution of answers to Q11 = How informed are you that CHO are classified as beneficial and

harmful?
Frequency of
No Questions A G E
responses
How informed are you that CHO are classified as beneficial and
% N p p p
Q11 harmful?
Not informed et all 6.00 9 304b  .680b  .753b
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https://doi.org/10.20944/preprints202505.0962.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 May 2025 d0i:10.20944/preprints202505.0962.v1

7 of 17

More less informed 18.00 27
Moderate informed 31.33 47
Informed 34.00 51
Very informed 10.67 16
Total 100.00 150

N= count, A=area, G=gender, E=enviroment; p=significance level

Analysis of the Answers to Q12 * How Often Do You Consume Sweets and CHO Drinks?

The answers regarding Q12 about how often the subjects consume sweets and carbonated
beverages have revealed that 18.7% (28) consume them very often, 44% (66) consume them often,
36.7% (55) consume them rarely, and 7% (1) never consume them (Table 5). The differences between
the responses are statistically insignificant, with p=8.74 based on age, p =5.28 based on gender, and p
=3.87 based on the background environment (Table 5).

Table 5. Distribution of answers to Q12= How often do you consume sweets and CHO drinks?

Frequency of

No Questions A G E
responses
% N p 14 4
Never 0.67 1
Quite rarely 36.67 55
Q12
Often 44.00 66 .874b,c .528b,c .387b,c
Very often 18.67 28
Total 100.00 150

N= count, A=area, G=gender, E=enviroment, p=significance level

3.11. Analysis of the Answers to Q 13 Do You Agree with the Statement "Food Labeling Is Truthful”?

Regarding the agreement on the statement "Food labeling is accurate," the responses showed
that 7.3% (11) of subjects totally agree, 28% (42) agree, 48% (72) neither agree nor disagree, 14% (21)
disagree, and 2.7% (4) totally disagree (Table 6). The differences between the responses are
statistically insignificant, with p =5.03 based on age, p =8.47 based on gender, and p =0.36 based on
the background environment (Table 6).

Table 6. Distribution of answers Q13 = Do you agree with the statement "food labeling is truthful"?

Frequency of

No Questions A G E
responses
Do you agree with the statement "food labeling is truthful"? % N p p p
Totally agree 7.33 11
Agree 28.00 42
Q13 Neither disagree nor agree 48.00 72
.503b,c  .847b  .036%*b,c
Disagree 14.00 21
Totally disagree 2.67 4
Total 100.00 150

N= count, A=area, G=gender, E=enviroment, p=significance level
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3.12. Analysis of the Answers to Q 14 "How Important Do You Think It Is to Be Aware of the Amount of
Sugar in Food?

‘Regarding the importance of being aware of the amount of sugar in food, the subjects stated
that it is very important for 60.7% (91) of them, important for 22% (33), moderately important for 14%
(21), slightly important for 2% (3), and not important at all for 1.3% (2) (Table 7). The differences
between the responses are statistically significant, with p =0.05 based on gender and statistically
insignificant with p =0.50 based on age and p =8.59 based on the background environment (Table 7).

Table 7. Distribution of answers Q14 = How important do you think it is to be aware of the amount of sugar in

food?
Frequency of
No Questions A G E
responses
How important do you think it is to be aware of the amount of sugar
% N P P p
in food?
Not important at all 1.33 2
More less important 2.00 3
Q14
Moderate important 14.00 21
.050*,b,c  .005*%b,c  .859Db,c
Important 22.00 33
Very important 60.67 91
Total 100.00 150

N= count, A=area, G=gender, E=enviroment, p=significance level

3.13. Analysis of the Answers to Q 15 "How Often Do You Usually Go to the Dentist? *

Regarding the question about how often subjects usually go to the dentist, the responses have
shown that 36% (54) go once every 6 months, 34.7% (52) go once a year, 14% (21) go every few years,
14% (21) only go in case of emergencies, and 1.3% (2) never go. The differences between the responses
are statistically insignificant, with p=0.66 based on age, p=1.06 based on gender, and p =8.32 based on
the background environment (Table 1).

3.14. Analysis of the Answers to Q 16 How Informed Are You About the Harmful Effects of CHO on the
Oral Environment?

Regarding how informed the subjects are about the harmful effects of CHO on oral health, the
responses have indicated that 23.3% (35) are highly informed, 38% (57) are informed, 28.7% (43) are
moderately informed, and 10% (15) are not informed at all (Table 8). The differences between the
responses are statistically insignificant, with p =2.36 based on age, p =3.47 based on gender, and p
=4.23 based on the background environment (Table 8).

Table 8. Distribution of answers Q16 = How informed are you about the harmful effects of CHO on the oral

environment?
Frequency of
No Questions responses A G E
Y%(count)
How informed are you about the harmful effects of CHO on the oral
% N p p» p
environment?
Q16
Not important at all 0.00%
024 035 042
More less important 10.00% 15
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Moderate important 28.67% 43
Important 38.00% 57
Very important 2333% 35
Total 100.00% 150

A=area, G=gender, E=enviroment, p=significance level

3.15. Analysis of the Answers to Q17 "Have You Associated the Occurrence of Cavities with Excessive CHO
Consumption?

Regarding the association between cavities and excessive CHO consumption (Q17), the results
showed that 77.3% (116) of the subjects associated them with them, while 22.7% (34) did not. The
differences between the responses are statistically insignificant, with p =0.85 based on age, p =5.20
based on gender, and p =7.22 based on the background environment (Table 1).

3.16. Analysis of the Answers to Q18 *~ Are You Willing to Reduce CHO Consumption for the Improvement
of Oral Health? °

Regarding the question of whether subjects are willing to reduce their hydrocarbon
consumption for the improvement of oral health (Q18), the results indicated that 18% (27) are
extremely likely to be willing, 48.7% (73) are likely to be willing, 21.3% (32) have a neutral opinion,
8.7% (13) are unlikely to be willing, and 3.3% (5) are extremely unlikely to be willing. The differences
between the responses are statistically insignificant, with p =4.97 based on age, p =5.16 based on
gender, and p =7.34 based on background environment (Table 1).

3.17. Analysis of the Answers to Q19 ~ What Factors Determine Your Choice of CHO Type Products? *

Regarding the factors that determine subjects' choice of hydrocarbon products (Q19), the
majority, 68.7% (103), chose taste, 16.7% (25) chose nutritional value, 12% (18) chose price, and the
fewest, 2.7% (4), chose the brand. The differences between the responses are statistically insignificant,
with p=2.24 based on age, p =4.18 based on gender, and p =9.95 based on the background environment
(Table 1).

3.18. Analysis of the Answers to Q20 “To What Extent Do You Agree with the Statement "Taste Is One of
the Main Factors That Determine the Purchase of a Food Product?” *

Regarding the agreement with the statement "Taste is one of the main factors that determines
the purchase of a food product” (Q20), the results showed that 32.7% (49) totally agree, 42% (63) agree,
22% (33) have a neutral opinion, 2.7% (4) disagree, and 7% (1) totally disagree. The differences
between the responses are statistically insignificant, with p =2.85 based on age, p =1.25 based on
gender, and p =1.06 based on the background environment (Table I).

3.19. Analysis of the Correlation of the Results Obtained from Q5 "How Important Do You Think the
Consumption of CHO Is in Your Daily Diet?"” with Q6 "How Often Do You Usually Read the Nutritional
Values on Product Labels?”

The correlation of the results obtained from Q5 "How important do you think the consumption
of CHO is in your daily diet?” with Q6 "How often do you usually read the nutritional values on
product labels?" highlighted that although 33 subjects consider the consumption of CHO in their
daily diet to be very important, only 8 of them read the nutritional values on product labels very
often and 13 read them often. Among the 62 subjects who consider it important, only 7 read the
nutritional values on product labels very often and 28 read them often. The differences between the
responses to the two questions are significant, with p =0.052 (Table 9).

Table 9. Correlation of the results obtained Q5 = "How important do you think the consumption of CHO is in

your daily diet?" with Q6 = "How often do you usually read the nutritional values on product labels?".
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Q6. How often do you usually read the
nutritional values on product labels ?
Total X2 p
Very
Often Rarely Never
often
Q5. How important do  Very important 8 13 5 7 33
you think the Important 7 28 19 8 62
consumption of CHOis Moderately important 4 13 13 10 40
. s 20.902 0.05
in the daily diet ? Slightly important 1 2 6 2 11
Not important at all 0 1 0 3 4
Total 20 57 43 30 150
X2= Pearson Chi-Square; p= Asymptotic Significance (2-sided)
3.20. Analysis of the Correlation of the Results Obtained from Question”Q10: From What Sources Do You
Inform Yourself About CHO Consumption?” and "Q11: How Informed Are You About the Classification of
CHO into Beneficial and Harmful?”

The correlation between the results obtained from the question "Q 10: From what sources do you
inform yourself about CHO consumption?" and question "Q 11: How informed are you about the
classification of CHO into beneficial and harmful?" highlighted that most subjects who considered
themselves very informed (16 subjects) obtained their information from the internet (11 subjects).
Among the subjects who considered themselves informed (51 subjects), 33 of them obtained
information from the internet. Furthermore, most subjects gather information from the internet. The
differences between the responses to the two questions are significant, with a p=0.003 (Table 10).

Table 10. Correlation of the results obtained from Q 10 = "From what sources do you inform yourself about
CHO consumption?" with Q 11 = "How informed are you about the classification of CHO into beneficial and
harmful?
Q11 How informed are you that CHO are classified as beneficial
and harmful ? X2
Total P
Very Moderatly  Slightly Not
Informed
informed informed informed  informed
Internet 11 33 24 16 4 88
vV 0 2 8 2 2 14
Q10 Fromwhat I don't inform
0 6 3 8 3 20
sources do you myself
get information  Books, Internet 2 4 4 0 0 10
about the Internet, TV 1 6 7 1 0 15 47.14a  0.00
consumption Books, Magazines,
0 0 1 0 0 1
of CHO Internet
Books,Magazines
2 0 0 0 0 2
Internet, TV
Total 16 51 47 27 9 150

X2=Pearson Chi-Square; p= Asymptotic Significance (2-sided)

3.21. Analysis of the Correlation of the Results Obtained from Question the Correlation Analysis of the
Results Obtained for Q17 "Did You Associate the Occurrence of Cavities with Excessive Consumption of
CHO?" with Q18 " Are You Willing to Reduce Your Consumption of CHO to Improve Oral Health?”
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The correlation analysis of the results obtained for Q17 "Did you associate the occurrence of
cavities with excessive consumption of CHO?" with Q18 "Are you willing to reduce your
consumption of CHO to improve oral health?" highlighted that out of 116 subjects who associated
the occurrence of cavities with excessive consumption of CHO, only 24 responded that they are
willing to reduce their consumption of CHO, while 58 responded that they will prob-ably reduce
their consumption of CHO. The differences between the responses to the two questions are not
statistically significant, with a p-value of 0.294 (Table 11).

Table 11. Correlation of the results obtained for Q17 "Did you associate the occurrence of cavities with
excessive consumption of CHO?" with Q18 "Are you willing to reduce your consumption of CHO to improve
oral health?".

Q18 Are you willing to cut back on CHO to improve your oral
health ?

2
Total X p
Extremly Extremly
unlikely Unlikely =~ Neutral Probable  probable
Q17 Have you Yes 3 9 22 58 24 116
associated the
No 2 4 10 15 3 34
appearance of caries
4.93 0.29

with excessive

consumption of CHO ?

Total 5 13 32 73 27 150
X2= Pearson Chi-Square; p= Asymptotic Significance (2-sided)

3.22. Analysis of the Correlation of the Results Obtained from Question the Correlation Analysis of the
Results Obtained for Q20 "To What Extent Do You Agree with the Statement 'Taste is One of the Main
Factors Determining the Purchase of a Food Product’?"” with Q19 “"What Factors Determine Your Choice of
CHO Products?”

The correlation analysis of the results obtained for Q20 "To what extent do you agree with the
statement 'Taste is one of the main factors determining the purchase of a food product?" with Q19
"What factors determine your choice of CHO products?” highlighted that the majority of subjects
choose a CHO product based on taste, while only 17 choose it based on nutritional value, with 10
subjects agreeing and 7 subjects totally agreeing. The differences between the responses to the two
questions are marginally significant from a statistical point of view, with a p-value of 0.083:
Correlation of the results obtained for Q20 "To what extent do you agree with the statement Taste is
one of the main factors determining the purchase of a food product’?" with Q19 "What factors
determine your choice of CHO products?" (Table 12).

Table 12. Correlation of the results obtained for Q19=What factors determine your choice of CHO products? -
Q20=To what extent do you agree with the statement "Taste is one of the main factors that determine the

purchase of a food product"?

Q 19 What factors determine your choice of CHO

products?
Total —— x2 p
Nutritional
Taste value Price Brand
20. To what extent  Totally disagree 1 0 0 0 1
do you agree with 19.22a 0.08
Disagreement 1 1 1 1 4
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the statement Neither disagree 18 7 8 0 33
"Taste is one of the nor agree

main factors that Agree 46 10 6 1 63
determine the Totally agree 37 7 3 2 49
purchase of a food

product"?

Total 103 25 18 4 150

Xx2= Pearson Chi-Square; p= Asymptotic Significance (2-sided)

3.23. Analysis of the Correlation of the Results Obtained from Q12 "How Often Do You Consume Sweets
and Carbonated Drinks?” - Q14 "How Important Do You Consider the Awareness of the Amount of Sugar
in Foods?”

The correlation analysis of the results obtained for Q12 "How often do you consume sweets and
carbonated drinks?" with Q14 "How important do you consider the awareness of the amount of sugar
in foods?" highlighted that although 91 subjects find it very important and 33 find it important to be
aware of the amount of sugar in foods, 25 and 52 of them consume sweets and carbonated drinks
frequently and very frequently, respectively. The correlation coefficient is p=0.76 (Table 6).

Table 13. Correlation of the results obtained for Q12 "How often do you consume sweets and carbonated

drinks?" with Q14 "How important do you consider the awareness of the amount of sugar in foods?".

Q 14. How important do you think it is to be aware of the amount

of sugar in food?

Total X2 p
Very Impor Moderately Slightly Not at all
important tant important important important
Q 12. How often Very often 19 6 2 0 1 28
do you consume
Frequently 37 15 11 3 0 66
sweets and
Pretty rare 34 12 8 0 1 55 8.262 0.76
carbonated
Never 1 0 0 0 0 1
drinks?
Total 91 33 21 3 2 150

X2=Pearson Chi-Square; p= Asymptotic Significance (2-sided)

4. Discussion

The energy intake of individuals can come from fats, proteins, or CHO. CHO has been an
important part of our ancestors' diet because many CHO-rich foods were easier to store compared to
protein and fat-rich foods such as fish and meat [7]. CHO-rich foods are an essential part of a healthy
diet as they provide the body with glucose to support bodily functions and physical activity, which
are essential for the proper functioning of the brain, nervous system, and muscles. However,
excessive consumption of refined, simple, and low-quality CHO has a direct implication on the
physical, mental, and dental physiopathology [8].

In our study, only 21.3% (32) consider the consumption of CHO in their daily diet to be very
important, while for 2.7% (4), it is not important at all.

Nutritional literacy can be generally described as an individual's ability to gather and synthesize
information about nutrition to make healthy decisions in everyday life. Higher nutritional knowledge
is associated with positive health behaviors, including making healthier food choices (i.e., consuming
more fruit and vegetables) and in-creasing daily activity. Nutritional literacy falls under the broader
term of health literacy or someone's ability to make decisions that affect overall health. The use of
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food labels is an important aspect for many consumers when making nutritional choices for
themselves and their families. The results of a study indicate that over 75% of consumers report
reading the ingredient list on a product label "sometimes" or "often” when purchasing a product for
the first time [9]. One of the major reasons why consumers read food labels is to identify unfavorable
and potentially harmful ingredients.

Another study conducted on 265 participants noted that out of these, 178 read food labels and
only 78 did not read them [10]. Participants who reported reading labels were asked to indicate which
information they pay attention to, and they stated that they place particular emphasis on information
related to the composition of the food product [10]. As for the information sought on the product
label, the highest percentage of indications was for sugar content (75.4%), followed by calorie content
(65.2%), the presence of preservatives (56.7%), and fat content (31.5%) [10].

In the present study mentioned above, it was highlighted that the majority of young individuals,
30.7% (46), pay attention to the expiration date, while a smaller percentage pay attention to other
information: 12.7% (19) to both the expiration date and the ingredient list, 11.3% (17) to nutritional
information, 10% (15) to the ingredient list, and 3.3% (5) to the allergen statement.

Regarding the choice of products based on the information on the packaging/label regarding the
sugar content of the product, previous studies have shown that respondents who reported noticing
low-sugar products on the market were significantly more likely to agree that they would choose

"non "o "non

products labeled "contains only natural sugars,” "no added sugars," "reduced sugar," "sugar-free,"
and "zero sugar" compared to respondents who stated that they had not noticed low-sugar products
on the market. Reducing sugar intake in certain products is recommended worldwide as part of
healthier dietary patterns to help reduce energy intake, the risk of obesity, and obesity related
disorders.

Other studies in the literature also indicate that for some food groups, reducing sugar content
could have the greatest impact on oral health and overall health [11-13], as well as early childhood
carious lesions [14].

Regarding Polish consumers, it appears particularly important that the information on the label
(including information about the sugar content of the product) is presented in an appropriate manner
so that the label can be properly interpreted and understood by consumers, especially in the face of
a worrying increase in the number of overweight and obese individuals in recent years. In the current
study, the subjects share the same opinion regarding the importance of being aware of the amount of
sugar in foods. The participants declared that it is very important for 60.7% (91), important for 22%
(33), moderately important for 14% (21), and of little importance for a very small percentage, 2% (3),
and not important at all for 1.3% (2). In terms of sugar content, it is useful to identify specific groups
of food products where reducing sugar can have a significant impact on public health. Therefore,
proper labeling can be an appropriate tool for implementing and evaluating actions aimed at
reducing sugar consumption. CHO-rich foods with sugar have long been associated with an
increased risk of dental caries formation [15].

Dental carious lesions, also known as tooth decay, are the most common non-communicable
disease worldwide. Dental caries occurs due to the fermentation of CHO by acid-producing bacteria
in the dental biofilm. The bacteria present in dental plaque ferment dietary CHO, especially sucrose,
into acids that then cause a decrease in the pH of the plaque adjacent to the tooth surface, leading to
demineralization of hard dental tissues such as enamel, dentin, and cementum. The frequency of
consumption, texture, and duration of exposure to different CHO are important factors that influence
the formation of dental caries [16]. Individuals with high rates of dental caries or poor oral health can
benefit from consuming diets that contain CHO that are digested and ab-sorbed slowly. In the current
study mentioned above, the results highlighted that 77.3% (116) of the subjects associated the
presence of dental caries with the consumption of CHO, while 22.7% (34) did not associate it with it.

The harmful impact of sugar-containing foods, such as carbonated beverages, fruit juices, and
sweet snacks, on dental health has been extensively studied, demonstrating the link between CHO
consumption and the occurrence and progression of carious lesions [17]. Usually, these products
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cause a significant decrease in the pH of the dental plaque. In the current study, the subjects were
asked how often they consume sweets and carbonated drinks, and the responses indicated that 18.7%
(28) consume them very often, 44% (66) consume them often, 36.7% (55) consume them quite rarely,
and only 7% (1) never consume them.

Previous studies have demonstrated that taste and price are the most important factors
influencing consumers' food choices. Although considering the healthiness of food in consumption
decisions is important for preventing nutrition-related chronic health conditions [18,19]. The present
study shows that for most subjects, 68.7% (103), taste determines their choice of CHO-rich products,
while 16.7% (25) consider nutritional value, 12% (18) consider price, and only 2.7% (4) consider the
brand.

Results from other studies have suggested that a vegetarian diet may influence the occurrence
of dental erosion [20-22]. Other research highlights the role of protective principles that should be
consumed for the prevention of dental caries [23]. Furthermore, there is discussion about the
influence of an anti-inflammatory diet on oral health [24].

Research indicates that there are several concerns individuals have when considering a dental
appointment [25-27]. Among these, psychological and emotional factors such as control, shame, and
trust are highly important and, for many people, cause more anxiety than the fear of pain [28-30].
This is important because most research and interventions so far have focused on addressing the fear
of pain as the primary approach to dental anxiety [31]. Some of the expressed concerns can be
addressed through relatively simple means that can be easily integrated into current practice.

In the current study, the subjects were asked how often they usually go to the dentist, and the
responses were as follows: 36% (54) go every 6 months, 34.7% (52) go once a year, 14% (21) go every
few years, 14% (21) only go in case of emergencies, and 1.3% (2) never go. Regular dental visits are
important for receiving preventive care, maintaining good oral health, and identifying oral and
dental diseases at an early stage. However, many people do not visit the dentist regularly.

The limitations of this study include the sample size, which, although sufficient for the studied
category, could improve the results by increasing the sample size. The consistency of the
responses to questions is borderline.

5. Conclusions

The assessment of knowledge regarding the behavior of young people in relation to CHO
consumption and labeling showed that only 21.3% (32) of the study participants consider CHO
consumption in their daily diet to be very important. Less than 50% of the participants stated that
they are informed about the classification of CHO into beneficial and harmful categories, with most
of them, 58.7% (88), preferring the internet as their source of information.

Regarding product labeling, only 13.3% (20) reported reading labels very often, with a particular
interest in the expiration date for 30.7% (46) of them. Taste was chosen as the main factor for
purchasing a CHO-rich product by 68.7% (103), outweighing considerations of nutritional value,
price, and brand.

Although 77.3% (116) of the subjects associated the occurrence of cavities with excessive CHO
consumption, only 36% (54) of them visit the dentist every 6 months, and 18% (27) are extremely
likely to give up consuming CHO.

Based on this study, it can be concluded that there is a need for more educational programs
targeting young people regarding CHO consumption and labeling.
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CHO Carbohydrates

Q questions

N Count

A Area

G Gender

E Enviroment

p significance level

X2 Pearson Chi-Square

References

1.  Kiely L], Hickey RM. Characterization and Analysis of Food-Sourced Carbohydrates. Methods Mol Biol.
2022; 2370:67-95.

2. Sanchez-Castillo CP, Hudson GJ, Englyst HN, Dewey P, James WP. The importance of dietary
carbohydrates. Arch Latinoam Nutr. 2002 Dec;52(4):321-35.

3. Marinangeli CPF, Harding SV, Glenn A], Chiavaroli L, Zurbau A, Jenkins DJA, Kendall CWC, Miller KB,
Sievenpiper JL. Destigmatizing Carbohydrate with Food Labeling: The Use of Non-Mandatory Labelling
to Highlight Quality Carbohydrate Foods. Nutrients. 2020 Jun 9;12(6):1725.

Slavin, J. L. Carbohydrate Quality: Who Gets to Decide. Cereal Foods World, 2018, 63.3: 96-98.

5. Ludwig DS, Hu FB, Tappy L, Brand-Miller J. Dietary carbohydrates: role of quality and quantity in chronic
disease. BMJ. 2018 Jun 13;361:k2340.

6.  Schlesinger S, Neuenschwander M, Schwedhelm C, Hoffmann G, Bechthold A, Boeing H, Schwingshackl
L. Food Groups and Risk of Overweight, Obesity, and Weight Gain: A Systematic Review and Dose-
Response Meta-Analysis of Prospective Studies. Adv Nutr. 2019 Mar 1;10(2):205-218.

7. Grofskopf, Anne, and Andreas Simm. “Carbohydrates in nutrition: friend or foe?.” “Kohlenhydrate in der
Erndhrung: Freund oder Feind?.” Zeitschrift fur Gerontologie und Geriatrie vol. 53,4 (2020): 290-294.

8.  Clemente-Suarez, Vicente Javier et al. “The Burden of Carbohydrates in Health and Disease.” Nutrients
vol. 14,18 3809. 15 Sep. 2022

9.  Cooper, Kathryn et al. “Exploring the Readability of Ingredients Lists of Food Labels with Existing
Metrics.” AMIA Joint Summits on Translational Science proceedings. AMIA Joint Summits on
Translational Science vol. 2022 159-167. 23 May. 2022

10. Sajdakowska, Marta et al. “Evaluation of Food Labelling the Products with Information Regarding the
Level of Sugar: A Preliminary Study.” Nutrients vol. 14,13 2697. 29 Jun. 2022

11. Isola G. The Impact of Diet, Nutrition and Nutraceuticals on Oral and Periodontal Health. Nutrients.
2020;12(9):2724. Published 2020 Sep 6. d0i:10.3390/nu12092724

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.0962.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 May 2025 d0i:10.20944/preprints202505.0962.v1

16 of 17

12. Gondivkar SM, Gadbail AR, Gondivkar RS, et al. Nutrition and oral health. Dis Mon. 2019;65(6):147-154.
doi: 10.1016/j.disamonth.2018.09.009

13. Zou J, Du Q, Ge L, et al. Expert consensus on early childhood caries management. Int ] Oral Sci.
2022;14(1):35. Published 2022 Jul 14. d0i:10.1038/s41368-022-00186-0

14. Ni Lochlainn M, Robinson S. UK Nutrition Research Partnership workshop: Nutrition and frailty-
opportunities for prevention and treatment. Nutr Bull. 2022;47(1):123-129. d0i:10.1111/nbu.12538

15. Splieth CH, Banerjee A, Bottenberg P, et al. How to Intervene in the Caries Process in Children: A Joint
ORCA and EFCD Expert Delphi Consensus Statement. Caries Res. 2020;54(4):297-305.
doi:10.1159/000507692.

16. Atkinson, Fiona S et al. “The Impact of Carbohydrate Quality on Dental Plaque pH: Does the Glycemic
Index of Starchy Foods Matter for Dental Health?.” Nutrients vol. 13,8 2711. 6 Aug. 2021

17.  Schwendicke F, Splieth CH, Bottenberg P, et al. How to intervene in the caries process in adults: proximal
and secondary caries? An EFCD-ORCA-DGZ expert Delphi consensus statement. Clin Oral Investig.
2020;24(9):3315-3321. d0i:10.1007/s00784-020-03431-0

18. Liyuwork Mitiku Dana, Kathy Chapman, Helen Dixon, Caroline Miller, Bruce Neal, Bridget Kelly, Kylie
Ball, Simone Pettigrew , The relative importance of primary food choice factors among different consumer
groups: A latent profile analysis” , Food Quality and Preference, Volume 94, 2021

19. Calladine, Hannah et al. “A survey of patients' concerns about visiting the dentist and how dentists can
help.” Journal of oral rehabilitation vol. 49,4 (2022): 414-421.

20. Smits KP]J, Listl S, Jevdjevic M. Vegetarian diet and its possible influence on dental health: A systematic
literature review. Community Dent Oral Epidemiol. 2020;48(1):7-13. doi:10.1111/cdoe.12498

21. Marshall TA. Weak Evidence Suggests Vegetarian Diets May Be Associated With an Increased Risk of
Dental Erosion. ] Evid Based Dent Pract. 2021;21(1):101524. doi: 10.1016/j.jebdp.2020.101524

22. Azzola LG, Fankhauser N, Srinivasan M. Influence of the vegan, vegetarian and omnivore diet on the oral
health status in adults: a systematic review and meta-analysis. Evid Based Dent. 2023;24(1):43-44.
doi:10.1038/s41432-023-00853

23. Philip N, Leishman S, Walsh L. Potential Role for Natural Products in Dental Caries Control. Oral Health
Prev Dent. 2019;17(5):479-485. doi:10.3290/j.0hpd.a4274]

24. Woelber JP, Gértner M, Breuninger L, et al. The influence of an anti-inflammatory diet on gingivitis. A
randomized controlled trial. ] Clin Periodontol. 2019;46(4):481-490. doi:10.1111/jcpe.13094

25. De Stefano, Rosa. “Psychological Factors in Dental Patient Care: Odontophobia.” Medicina (Kaunas,
Lithuania) vol. 55,10 678. 8 Oct. 2019, doi:10.3390/medicina55100678

26. Weisfeld, Carol Cronin et al. “Dealing with Anxious Patients: A Systematic Review of the Literature on
Nonpharmaceutical Interventions to Reduce Anxiety in Patients Undergoing Medical or Dental
Procedures.” Journal of alternative and complementary medicine (New York, N.Y.) vol. 27,9 (2021): 717-
726. d0i:10.1089/acm.2020.0504

27. Hofer, Deborah et al. “Pre-treatment anxiety in a dental hygiene recall population: a cross-sectional pilot
study.” BMC oral health vol. 16 43. 24 Mar. 2016, d0i:10.1186/s12903-016-0198-8

28. Labus, Aleksandra et al. “Enhancing smart healthcare in dentistry: an approach to managing patients'
stress.” Informatics for health & social care vol. 46,3 (2021): 306-319. doi:10.1080/17538157.2021.1893322

29. Metin-Giirsoy, Gamze et al. “Evaluation of the relationship between anxiety levels and dental appearance.”
The Journal of clinical pediatric dentistry vol. 47,4 (2023): 40-45. doi:10.22514/jocpd.2023.018

30. Chi, Seong In. “What is the gold standard of the dental anxiety scale?” Journal of dental anesthesia and
pain medicine vol. 23,4 (2023): 193-212. doi:10.17245/jdapm.2023.23.4.193

31. Alharbi, Amjad et al. “The Associations among Dental Anxiety, Self-Esteem, and Oral Health-Related
Quality of Life in Children: A Cross-Sectional Study.” Dentistry journal vol. 11,7 179. 21 Jul. 2023,
doi:10.3390/dj11070179

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.0962.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 May 2025 d0i:10.20944/preprints202505.0962.v1

17 of 17

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or

products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.0962.v1
http://creativecommons.org/licenses/by/4.0/

