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Abstract

Background The increasing intake of dietary supplements (DS) can be observed worldwide. These preparations are classified as
a special category of foods and are subject to food law, not pharmaceutical regulations. As a result, the requirements for DS are
much less restrictive than for medications.

Methodology This research was conducted in a group of young Polish students of pharmacy at the Medical University of Silesia
in Katowice (SUM) and of finance and accounting at the University of Economics in Katowice (UE). The survey contained
questions concerning DS, such as difference to drugs, scope of use, and safety.

Results The respondents answered questions about taking DS and the effects of their use. DS were used either currently or in the
past by about 70% of the respondents, while about 30% of the surveyed population declared that they did not use these
preparations. Women and UE students predominated among those not taking DS.

Conclusion Multi-component products taken for a period of less than 3 months to supplement a deficit for a given component
were used the most often. One product was taken at a time. The respondents read product information and followed the
recommended doses. Over 50% of the studied population was aware of the negative effects of DS. Adverse symptoms of DS

use were observed by 5% of the respondents.

Keywords Dietary supplements - Students - Questionnaire - Knowledge

Introduction

The development of the DS market in Poland in recent years
has been a very dynamic process. It is estimated that this
market will grow by around 8% per year in 2017-2020
(NIK 2017). The reason for the rapidly growing sale of sup-
plements is the easy and unlimited access to such products.
Every fourth advertisement broadcast on television concerns
DS. Aggressive promotional and advertising campaigns by
some manufacturers are designed to convince the public that
they should buy DS to improve their health, and not only to
compensate a deficit (Rzodkiewicz 2019; Pharmatrends
2018).

Unlike medications, DS are not subject to pharmaceutical
law but food law. Hence, there are many differences between
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a supplement and a drug. It is a short and inexpensive process
to register DS. There are no studies on supplement stability,
interaction with drugs and food, or possible side-effects
(Bojarowicz and Dzwigulska 2012; Gesiak et al. 2012). An
important feature that distinguishes a DS from a drug is the
packaging, since DS do not usually contain a package leaflet,
which is a legal requirement for a medicinal product. A sup-
plement label has no information on possible side-effects,
contraindications and interactions (Krasnowska and Sikora
2011; GIS 2018).

An excessive supply of supplement ingredients such as
vitamins, and micro- and macro-nutrients can have the oppo-
site of the desired effect, and even contribute to health com-
plications, such as in the case of calcium and vitamins D;_ A,
E, and pro vitamin A (Chen et al. 2019; Bjelakovic et al. 2007,
Rao et al. 2017; Sprouse and Breemen 2016).

Supplements containing natural products, mainly of plant
origin, are very popular (Sprouse and Breemen 2016; Tsai
et al. 2012). There is a common belief that a natural product
is healthy. However, substances contained in plants can also
have strong effects and may interact with medications. There
can also be toxicity issues with DS based on plants. Studies
using in-vitro models have proved their cytotoxicity. The most

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10389-021-01481-6&domain=pdf
http://orcid.org/0000-0002-3662-227X
https://orcid.org/0000-0003-3180-4741
https://orcid.org/0000-0002-8337-0204
mailto:bbrodziak@sum.edu.pl

2954

J Public Health (Berl.): From Theory to Practice (2022) 30:2953-2961

common problems arise with hepatotoxicity, cardiovascular
toxicity, and toxicity to the nervous and digestive systems.
Hepatotoxicity affects one in five products tested among herb-
al supplements, and is more common in women (61%)
(Bjelakovic et al. 2007). What is more, there is very little
information in the literature on the subject of minimum toxic
or lethal doses. Usually, toxicity and side-effects of DS occur
when consumed at doses many times higher than the thera-
peutic recommendation (Tsai et al. 2012; Zhu et al. 2018; de
Boer and Sherker 2017; Frenzel and Teschke 2016; Levy et al.
2017).

Levy et al. (2017) reported that hospitalization of 1% of
people may be associated with an adverse reaction resulting
from the interaction between drugs and herbal supplements.
Most cases seem to involve an "at least possible” causal effect,
especially among patients with multiple comorbidities (de
Boer and Sherker 2017).

Agbabiaka et al.’s (2018) research has shown that in the
United Kingdom, the frequency of co-administration of pre-
scription drugs and DS was 39%. It is estimated that about
33% of them are at risk of potential adverse interactions
(Agbabiaka et al. 2018).

Material and methods

The questionnaire was reviewed by the university Bioethics
Committee, and the study procedure was conducted in accor-
dance with the requirements of the Medical University of
Silesia, Poland. Participation in the study was voluntary,
anonymous, and confidential. All students gave their verbal
consent and were able to cease participation at any time, or
refuse to answer any question without reason. The study was
conducted among Polish residents. They were young people,
aged 17-28, with an average age of 21 years. The studied
population (n=230) were students of pharmacy at the
Medical University of Silesia (SUM) (n=133) and students
of finance and accounting at the University of Economics in
Katowice (UE) (n=97). The average age of SUM students
was 22 years and therefore higher than that of UE students,
which was 19 years. Women constituted 70% of the surveyed
population, and men 30%. Slightly more women represented
the SUM (73%) than the UE (65%). The participants lived
mainly in medium-sized cities (48%), followed by villages
(29%), large cities (15%) and small towns (8%). See Table 1.

This study involved an anonymous survey conducted from
March to December 2019, and comprised 37 questions de-
signed for self-completion by the respondents. It contained
metric data describing the participants' sociodemographic data
such as age, gender, place of residence, field of study, and
health status. It also included questions determining the level
of knowledge on supplements, such as definition, legal no-
menclature, and scope of application, and about usage, such
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as frequency, selection criterion, and expected effects.
Statistical processing of data was using Statistica ® 13.1 soft-
ware (StatSoft, Cracow, Poland). The relations between qual-
itative features were established by the x* test. For low num-
bers in subgroups, the X test was used with the Yates correc-
tion. Results with p <0.05 were considered statistically
significant.

Results

The surveyed students described their health mainly as very
good (46%) and good (52%). Poor health was indicated by
about 2% of the studied population. UE students described
their health as being slightly better, with no one in this study
group characterizing their health as bad. Chronic diseases
were declared by 25% of the respondents, and 19% of the
students surveyed regularly took medication. Over 90% of
the respondents were physically active, with the largest group
practicing sport at least once a week. Men (37%) regularly
exercised more often than women (19%), and UE students
more often than SUM students (29% and 21% respectively)
(Table 1).

DS were used by about 70% of the respondents, either
currently or in the past, while about 30% of the surveyed
population declared that they never used these preparations.
Women and UE students predominated among those not tak-
ing DS. The differences were not statistically significant.

Student answers to survey questions about taking DS are
presented in Table 2. DS were used by 13% of the surveyed
students on a regular basis, and by 27% sporadically. The
largest group (29%) were people who used DS periodically
to supplement a specific deficit. The overwhelming majority
of the respondents used one supplementation at a time (75%),
mainly in the form of tablets (58%) or capsules (26%). The
decision on supplementation was most often taken by the
respondents themselves (72%), and less often on medical ad-
vice (14%). DS were more often chosen by men compared to
women (82% and 68% respectively). However, women more
often paid attention to suggestions made by other people, such
as doctors, dietitians, beauticians, or friends.

The majority of students were aware that supplementation
preparations are not identical to medicinal products, and 84%
of the respondents knew the definition of DS. Most of them,
namely 70%, also consciously chose these preparations in-
stead of medications. However, UE students had a statistically
lower level of knowledge in this area than SUM students
(47% and 84% respectively). The main sources of information
about DS were consultation with a pharmacist (51%) or doctor
(19%), or other people. Thirteen percent of the respondents
gained their product information from advertisements.
Differences in decision-making about supplementation turned
out to be statistically significant for the students of the two
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Table 1 Sociodemographic data

of respondents All Women Men SUM UE
Place of Village 293%  34.2% 183% 341%  22.7%
residence Small city (< 10,000 residents) 8.2% 8.7% 70%  11.1% 4.1%
Medium-sized city (10,000-200,000  47.8%  44.7% 54.9% 43.0% 54.6%
residents)
Large city (>200,000 residents) 147%  12.4% 197% 11.9%  18.6%
NS p=0.02669
Health Very good 46.4%  45.1% 493% 444%  46.0%
Good 51.5%  53.7% 465% 53.5%  54.0%
Bad 2.1% 1.2% 42%  2.0%  0.0%
NS NS
Chronic No 754%  74.4% 77.9%  72.7% 719.2%
diseases Yes 24.6%  25.6% 22.1% 273%  20.8%
NS NS
Medications ~ No 80.6%  78.0% 86.8% 76.5% 863%
Yes 19.4%  22.0% 132% 23.5% 13.7%
NS NS
Physical Yes, regularly 245%  19.3% 36.8% 212%  28.9%
activity Yes, at least once a week 45.0%  48.5% 36.8% 364%  56.7%
Yes, occasionally 22.7%  24.8% 17.7% 31.8% 10.3%
Not at all 79%  7.5% 88%  10.6%  4.1%
=0.03433 p=0.00006

p — level of statistical significance; NS — no statistical significance, p >0.05

SUM - students of pharmacy, Faculty of Pharmaceutical Science at Medical University of Silesia in Katowice

UE — students of finance and accounting, College of Finance at University of Economics in Katowice

studied faculties. SUM students were most often guided by the
opinion of qualified pharmacists. In most cases, students read
the product packaging. Approximately 62% of the respon-
dents, more often students of SUM than UE, did so before
consuming a product.

Regarding the frequency of DS use, respondents said that
they took preparations periodically to make up for a deficit of
a given ingredient in 29% of cases, and sporadically in 27% of
cases. Regular supplementation was used by 13% of the re-
spondents, and 32% declared they did not take any DS.
Answers about the frequency of DS use were similar for stu-
dents of both universities, and for both women and men.

Most students spent about PLN 20.00/$US 5 per month on
DS. The decision to purchase was mainly the result of advice
given by a pharmacist (45%) or doctor (18%). The purchase
was primarily prompted by medical indications and the need
to quickly supplement nutrient deficiencies, as indicated by
almost 50% of responses. The place of purchase was usually a
pharmacy, followed by the Internet, supermarkets, and herbal
stores (Table 3).

Most of the respondents were convinced of the beneficial
effects of supplementation, with about 65% giving affirmative
answers. Of the surveyed group, 26% did not have an opinion
on this subject, and 10% said that using DS would definitely

not bring health benefits. SUM students were especially scep-
tical in rating the effectiveness of supplementation. In 78% of
responses, supplementation preparations were mainly used in
doses recommended by the manufacturers, while 22% of re-
spondents did not follow the indications on the product pack-
aging. The students participating in the study were aware of
potential supplementation—drug interactions. Statistically,
there was a significantly higher awareness among SUM stu-
dents compared to UE students. Most respondents (59%) were
not afraid of the negative effects of DS, including the possi-
bility of overdose (Table 2).

The positive effects of using supplements were observed
by around half of the studied population, namely 48%. A
small percentage of respondents (5%) observed negative ef-
fects while using DS — see Table 2. The most commonly
reported side-effects were drowsiness, gastrointestinal dis-
comfort including abdominal pain and diarrhea,
and menstrual disorders in women.

Discussion

Many generally healthy people use supplementation to pro-
long life, delay ageing, lose weight faster, or build muscle
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Table 2  Dietary supplement intake in students

Survey question Response All Women Men SUM UE
Do you take dietary supplements? Yes, regularly 128% 104% 183% 11.1% 152%
Yes, occasionally 269% 239% 33.8% 289% 242%
Only to supplement a specific 28.6% 32.5% 19.7% 29.6% 27.3%
deficiency
No, not at all 31.6% 33.1% 282% 30.4% 33.3%
NS NS
Do you use more than one dietary supplement at the same time? No 74.6% 71.8% 671% 78.5% 69.1%
Yes, two supplements 14.7% 13.0% 18.6% 14.1% 15.5%
Yes, three supplements 52% 6.2% 29% 44% 6.2%
Yes, more than three 5.6% 3.1% 114% 3.0% 9.3%
p =0.03908 NS
In what form do you most often take dietary supplements? Capsule 259% 233% 31.7% 25.6% 26.4%
Pill 577% 643% 43.3% 624% 50.0%
Powder 48% 1.6% 11.7% 1.7% 9.7%
Other 11.6% 109% 133% 103% 13.9%
p =0.00409 NS
What made you decide to take supplements? Own decision 724% 679% 82.3% 80.8% 57.6%
Doctor's advice 13.8% 164% 8.1% 9.6% 21.1%
Dietitian’s/cosmetician’s 1.5% 1.5% 1.6% 0.8% 2.82%
recommendation
Suggested by others 122% 142% 8.1% 88% 183%
NS p=0.00761
What are you guided by when choosing dietary supplements? Pharmacist's advice 45.5% 484% 39.0% 56.0% 28.2%
Doctor's advice 17.6% 21.1% 102% 112% 282%
Suggested by friends 9.6% 102% 85% 78% 12.7%
Advertisements 59% 5.5% 68% 52% 7.0%
Other 21.0% 14.8% 35.6% 19.8% 23.9%
p=0.02082 p=0.00227
Do you choose dietary supplements instead of medical drugs Yes 702% 69.0% 73.0% 84.3% 47.4%
intentionally? No 83% 92% 64% 32% 16.7%
Don’t know 21.5% 21.8% 20.6% 12.6% 35.9%
NS p=0.0000
Where do you find information about dietary supplements? Friends 169% 15.6% 20.4% 12.1% 24.7%
Pharmacist 50.8% 504% 51.9% 612% 34.3%
Doctor 19.0% 20.7% 14.8% 12.1% 30.1%
Advertisements 132% 133% 13.0% 14.7% 11.0%
NS p=0.00031
Do you read the list of ingredients? Yes 90.0% 89.4% 91.2% 96.2% 80.7%
No 10.0% 10.6% 88% 3.8% 19.3%
NS p=0.00044
Do you read the leaflet included with the dietary supplement? Yes, in detail, before taking 62.1% 644% 574% 68.5% 52.4%
Yes, out of curiosity before 19.6% 17.8% 23.5% 20.8% 17.9%
taking
No 182% 17.8% 19.1% 10.8% 29.8%
NS p=0.00199
How long have you been taking dietary supplements? Less than 3 months 62.9% 67.4% 51.7% 71.1% 48.7%
3—6 months 139% 12.6% 16.7% 14.1% 13.5%
7-12 months 46% 44% 50% 25% 8.1%
More than 12 months 18.6% 14.8% 26.7% 12.4% 28.4%
NS p =0.00504
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Table 2 (continued)

Survey question Response All Women Men SUM UE
Do you believe that dietary supplements are beneficial? More yes 489% 48.7% 493% 50.0% 47.3%
Definitely 147% 7.7%  304% 82% 242%
Don’t know 262% 30.8% 159% 269% 253%
Definitely not 102% 12.8% 44% 149% 3.3%
p=0.00002 »=0.00080
Do you always take dietary supplements in the recommended doses? Yes 781% 813% 71.2% 822% 71.6%
No 219% 189% 28.8% 17.8% 28.4%
NS NS
Do you notice positive effects when using dietary supplements? Yes 52.1% 44.8% 54.4% 42.8% 56.3%
No 479% 552% 45.6% 573% 43.6%
NS NS
Do you notice negative effects when using dietary supplements? Yes 47% 4.1% 59% 3.1% 72%
No 953% 959% 94.1% 97.0% 92.8%
NS NS
Are you aware of the negative effects of using dietary supplements? Yes 523% 53.1% 50.6% 58.8% 42.2%
More yes 294% 29.3% 299% 26.0% 34.9%
More no 126% 129% 119% 122% 13.3%
No 56% 48%  1.5% 31% 9.6%
NS p=0.04410
Do you pay attention to the possible interactions of dietary supplements Yes 684% 70.8% 63.2% 72.0% 62.7%

with medical drugs?

31.6% 293% 36.8% 28.0% 37.4%
NS NS

p — level of statistical significance; NS — no statistical significance, p> 0.05

SUM - students of pharmacy, Faculty of Pharmaceutical Science at Medical University of Silesia in Katowice

UE — students of finance and accounting, College of Finance at University of Economics in Katowice

mass. It is commonly believed that the level of knowledge on
DS among the public is not great, with research by Karbownik
et al. (2019) showing that it was poor in people without med-
ical education. The study by Karbownik et al. (2019) found
that the average number of correct answers in the 17-element
questionnaire about the components of DS, absorption and
effects was 8.3%. This reflects the discrepancy between com-
mon beliefs and scientific facts, which can be greatly influ-
enced by extensive advertising, often leading to the miscon-
ception that the use of DS is good (Koztowski et al. 2017).
The introduction of educational campaigns concerning DS
and updating legal regulations can bring beneficial effects.
In our research conducted among students, there were no ex-
act questions about the action and absorption of vitamins and
substances contained in DS. However, knowledge of what a
supplement is and which law it is subject to was demonstrated
by as many as 84% of the respondents.

The use of DS by young people is common both in Poland
(Koztowski et al. 2017; Siglowa et al. 2009; Krejpcio et al.
2011, 2013; Matysek-Nawrocka et al. 2016; Gajda et al. 2016;
Szpringer et al. 2015) and other countries (Beitz et al. 2002; El
Khoury et al. 2019; Shade et al. 2019; Naqvi et al. 2018;

Kobayashi et al. 2017; Fattahzadeh-Ardalani et al. 2016;
Mughal et al. 2019; Kofoed et al. 2015; Alowais and Selim
2019). They are popular among both older and younger stu-
dents, with the use of DS in the 13—18 age group being 47%. It
has been observed that the use of supplementation is not re-
lated to eating habits or place of residence, such as city or
village (Gajda et al. 2016).

Koztowski et al. (2017) conducted a study in a group of
young people similar to that surveyed here, in which 67% of
the respondents declared the use of DS. This value is similar to
our research, where the frequency of using DS reached 70%.
They found that DS were most often bought at the pharmacy
(57%), as we did in our own research (83%).

The percentage of observed DS side-effects was slightly
higher in Koztowski et al.’s study (7.4%) than in our study
(5%) (Koztowski et al. (2017). In research by Naqvi et al., as
many as 24.6% of respondents reported the occurrence of
side-effects after taking supplements (Naqvi et al. 2018).

According to Krejpcio et al. (2013), the intake of DS
among students ranged from 47% up to 61% and was depen-
dent on the field of study. According to this research, 15% of
the respondents regularly used supplementation. In our own
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Table 3 Purchase of dietary
supplements by students

Survey question Response All Women  Men SUM UE
What are you guided by when Pharmacist's 45.5%  48.4% 39.0% 56.0% 28.2%
choosing dietary supplements? advice
Doctor's advice 17.6%  21.1% 102% 11.2% 28.2%
Suggested by 9.6% 10.2% 8.5% 7.8% 12.7%
friends
Advertisements 5.9% 5.5% 6.8% 52% 7.0%
Other 214% 14.8% 356% 198% 23.9%
p=0.01818 p=0.00250
What are you guided by when Quick correction 46.0% 43.8% 50.8% 492%  40.8%
buying dietary supplements? of deficit
Product form 4.5% 2.9% 8.2% 4.9% 4.0%
Recommendations  46.0%  49.6% 377% 41.8%  52.6%
Advertisements 3.5% 3.7% 3.3% 4.1% 2.6%
NS NS
Where do you usually buy dietary Supermarket 4.1% 1.5% 9.4% 32% 5.6%
supplements? Pharmacy 832% 932%  62.5% 91.2%  69.4%
Internet 10.7%  53% 21.9%  4.0% 222%
Herbalist's 2.0% 0.0% 6.3% 1.6% 2.8%
p=0.00000 p=0.00049
How much do you spend on dietary ~ Less than PLN 659%  72.9% 508% 77.1%  47.5%
supplements each month? 20/$US 5
PLN 20-50/$US 223% 18.1% 31.3%  17.6%  30.0%
6-12
PLN 50-100/$US  7.6% 6.9% 9.0% 2.3% 16.3%
13-24
More than PLN 4.3% 2.1% 9.0% 3.1% 6.3%
100/$US 25
p=0.00630 p=0.00002

p — level of statistical significance; NS — no statistical significance, p > 0.05

SUM - students of pharmacy, Faculty of Pharmaceutical Science at Medical University of Silesia in Katowice

UE — students of finance and accounting, College of Finance at University of Economics in Katowice

survey, systematic DS consumption was declared by 11% of
SUM students and 15% of UE students. Men were more likely
to take supplements regularly than women (18% vs 10% re-
spectively). This information is consistent with an investiga-
tion by Naqvi et al. (2018). However, in other analyses
(Koztowski et al. 2017; Krejpcio et al. 2013), women were
more likely to take DS. Another study by Szpringer et al.
(2015) showed that DS consumption was high, with over
20% of respondents using supplementation several times a
year and only 6% not using DS at all.

Our results showed that participants most often decide to
use DS on their own. This was declared to be the case by
around 81% of SUM students and 58% of UE students.
Similarly, research by Krejpcio et al. (2013) showed that
56% of dietetics students and 51% of psychology students
used DS on their own initiative without consulting a doctor.

Interesting results concerning sports people were presented
by Krejpcio et al. (2011), wherein all respondents declared
taking DS. They made their decisions mainly under the influ-
ence of recommendations from trainers (72%) or friends
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(60%). Very few of these people (around 4%) consulted
a doctor or dietitian about the consumption of DS. This be-
havior is most likely caused by a lack of knowledge on DS,
with less than half of those surveyed knowing the definition of
a supplement, and respondents accessing information about
DS mainly from the Internet (76%) (Krejpcio et al. 2011). In
our research, students obtained knowledge about supplements
primarily from pharmacists (51% of responses).

In the case of active people, positive assessments of the effects
of DS were high (84%) (Krejpcio et al. 2011), while among the
students surveyed it was 52%. At almost identical levels of about
50%, students were aware of the risks arising from the use of DS,
both among our respondents and in Krejpcio et al.’s (2011) re-
search. It has been observed that 70% of people practising sport
consider DS necessary for their physical activity. What is more, it
was found that these people exceeded the recommended dose by
78%. This resulted in side-effects after taking DS in up to 64% of
cases (Krejpcio et al. 2011). In contrast, we found negative ef-
fects were declared by only 5% of the students surveyed, with
78.1% adhering to the recommended doses of the preparations.
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El Khoury et al. (2019) also conducted research among
sports students and, similar to the investigation by Krejpcio
et al. (2011), found that among active athletes 100% of the
respondents consumed DS. DS consumption increased in line
with age (18-20 years (57.1%), 21-23 years (93.9%) 24—
26 years (100%) and > 27 years (100%)) (El Khoury et al.
2019).

Before using DS, one study found that about 20% of the
respondents always read the attached leaflet and over 33%
almost always did so (Szpringer et al. 2015). In our survey
62% of the students declared that they read the leaflet in detail
before taking the product, and 20% after taking it.

In research by Siglowa et al. (2009), the average consump-
tion of DS among students of various disciplines was 38%.
The lowest was recorded among students in technical fields
(7%) and the highest for pharmacy students (45%).
Figures were almost identical for both sexes. The difference
between the two study areas was statistically significant
(Sigtowa et al. 2009). In our research, however, no statistically
meaningful differences were found between the responses of
SUM and UE students. As for the type of DS consumed, 60%
were vitamin preparations and 50% mineral preparations in
Sigltowa's study (Siglowa et al. 2009). This is similar to our
research, where the reason for using DS for 51% of the re-
spondents was vitamin and microelement supplementation,
with 17% taking preparations for improving skin, hair,or nails,
and 16% for increasing immunity — see Fig. 1. Also, accord-
ing to Fattahzadeh-Ardalani et al. (2016), students most often
used substances containing multivitamins and iron.

Other
1%

Improve condition of skin,
hair or nails
17%

Improve mood
0.4%

Prevent disease
1%

Enhance immunity
16%

Improve concentration
9%

Fig. 1 Reasons for using dietary supplements

Similarly to Poland, an increasing consumption of DS has
also been observed in Saudi Arabia (Al-Tamim 2019).
Research among female students showed that 100% had in
the past used DS and over 30% were doing so at the time of
the research. Supplementation was used mainly for aesthetic
reasons, such as improving the condition of the skin, hair, or
nails, and the purchase of these products was made in phar-
macies. Almost all respondents knew the definition of DS, and
half considered them safe. Over one third of the respondents
consumed more than one preparation at a time (Al-Tamim
2019). In our research, 75% of the students took only one
supplement preparation, while 15% took two preparations.

Alowais and Selim (2019) conducted research in Saudi
Arabia among students of health sciences and in a group of
other students. Disparities in DS intake in both groups were
small, being 53% among students of health sciences, and 56%
in the other group. As in our research, multivitamins were the
most commonly used supplement among both UE and SUM
students (51% and 49% respectively). However, the differ-
ence in knowledge on supplementation between students of
health sciences and other people was determined to be statis-
tically significant (p <0.05) (Alowais and Selim 2019).
Referring to our results, it can be stated that SUM students
always demonstrated greater knowledge of DS compared to
UE students. Statistically significant differences between the
examined groups occurred in the case of decisions on the use
of supplements and on the choice of supplement, awareness of
how a supplement differs from a drug, beneficial effects, and
awareness of negative effects (Table 2).

Support weight loss
2%

Reduce stress
3%

Vitamin and microelement
supplementation
51%
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Fattahzadeh-Ardalani et al. surveyed students in Iran in
2016. The frequency of DS use was 66% among people aged
19-35. The influence of age, sex, BMI, income, and marital
status on the use of DS was investigated. Married men and
women used DS 1.5 times more often than single women.
However, no differences were found for the level of education
(Fattahzadeh-Ardalani et al. 2016).

Results by Mughal et al. (2019) for students of various
medical faculties in Pakistan showed that 79% of the respon-
dents had used DS in the last year. Knowledge on DS turned
out to be very good in 56% and excellent in 18% of partici-
pants (Mughal et al. 2019). Pakistani students of pharmacy
showed a slightly lower frequency of DS consumption. In this
group, DS were used by 48% of the respondents, 51% men
and 47% women (Naqvi et al. 2018). The reason for using DS
was mainly medical indications (25%), which is different than
in our study, where the students were guided by this recom-
mendation in less than 10% of cases. Most of the surveyed
students, namely 81%, made supplementation decisions them-
selves. Naqvi et al. (2018) surveyed students who were older
than in our study, and found there was a decrease in the con-
sumption of DS. The percentage of adverse effects after taking
supplements was 24% (Naqvi et al. 2018), much higher than
in our research, where the rate was about 5%. The main un-
desirable side-effects reported by students included gastroin-
testinal complaints, such as nausea and diarrhea, as well as
stomach ache (Naqvi et al. 2018).

The results of an online survey conducted by Kobayashi
et al. (2017) showed that in Japan only 16% of teenagers aged
18-24 use DS, with slightly more men (17%) than women
(16%) doing so. The popularity of supplementation varied
depending on the field of education and, as in this research,
medical and pharmacy students consumed DS more often
(22%) than non-medical students (17%). As in other research,
the most commonly used were vitamin and mineral prepara-
tions, followed by protein and slimming supplements
(Siglowa et al. 2009; Kofoed et al. 2015; Al-Tamim 2019).
The main purpose for using DS was found to be the same as in
other research, namely compensating vitamin and mineral de-
ficiencies, as well as increasing muscle mass and in order to
lose weight. The respondents most often used information that
was posted online (38%). They usually bought DS in pharma-
cies or drugstores (64%), and 7% of the students surveyed
noticed side-effects (Kobayashi et al. 2017).

Conclusion

Young people, in our case students, possessed knowledge on
supplements, and the positive and negative effects of their use.
They consciously chose supplements instead of medicines.
SUM students had more knowledge about DS than UE stu-
dents. These differences were statistically significant.

@ Springer

Half of the respondents believed that taking DS is benefi-
cial to health. The decision on supplementation was most
often made by the respondents themselves. There was a sta-
tistically significant difference in the number of SUM students
electing to take DS on their own compared to UE students.
When choosing preparations, all students also sometimes
consulted a pharmacist or a doctor. Media advertising encour-
aged 13% of the respondents to make DS purchases. The
pharmacy was the main place to buy supplements.

Multi-component products taken periodically for less than
3 months to supplement a specific deficit were the most pop-
ular. The surveyed students most often took one preparation at
a time. They read information about the products they used
and adhered to the recommended doses. Over 50% of the
surveyed population was aware of the potential negative ef-
fects of DS use, and these were observed by 5% of the
respondents.
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