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ABSTRACT

The purpose of this study was to investigate university students' attitudes and
understanding about the usage of vitamin and mineral supplements. The study was
conducted on 359 students studying at Ardahan University using a cross-sectional
descriptive method. Data were collected through a questionnaire, and the validity and
reliability of the measurement tool were analyzed. Exploratory Factor Analysis was
performed to validate the structure and reliability of the measurement tool, with
Cronbach's Alpha values confirming its robustness. For statistical analyses, t-tests and chi-
square tests were used. According to the findings, 22.6% of the participants reported
using supplements. The most preferred supplements were vitamin B12 (23.7%) and iron
(19.8%). The most common reason for supplement use was health protection and
improvement (35.9%). Additionally, 33% of the students with adequate knowledge about
nutrition used supplements, while only 15.9% of those with inadequate knowledge used
supplements (p < .001). These results indicate that the level of awareness significantly
affects the use of supplements. The study concludes that awareness levels play a critical
role in the use of supplements and highlights the need to increase awareness of healthy
nutrition among university students. It emphasizes the importance of educational
programs to promote conscious supplement use and healthy eating habits among young
adults.
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Introduction

Food supplements are defined as products that are
concentrations, metabolites, compounds or combinations
of one or more vitamins, minerals, plants (excluding
tobacco) or amino acids consumed for dietary support by
the ‘American Dietary Supplement Health and Education
Administration’ in 1994 (Geller et al., 2015; Rautiainen et
al., 2016). Vitamins D, E, A, C, B6, B12, thiamine, biotin,
niacin, folate, riboflavin and pantothenic acid; minerals,
chromium, iron, manganese, zinc, magnesium, calcium,
selenium, copper and iodine; plants, garlic, ginkgo,
dandelion, chamomile, thistle, pepper, valerian, yohimbe,
and guarana; amino acids; and a variety of food
supplements, including bone meal, fish oil, bee pollen, blue-
green algae and melatonin, are all included in the 1994
Dietary Supplements Health and Education Act (DSHEA)
(Camire & Kantor, 1999).

The concentrated nutrients found in nutritional
supplements can prevent, relieve, improve, or affect the
body's physiological functions (Barnes et al., 2016). For a
variety of performance-enhancing, aesthetic, or health
issues, including balancing their diet, making up for vitamin
deficits in their diet or exercise, or enhancing their look,
health, or mental state, people may also resort to food
supplements (Petroczi et al., 2011).

Natural foods and a balanced/adequate diet can help
people maintain their health and vitality. People's diets may
change for various reasons (such as high work pace and
population growth) and they may need food supplements.
On the other hand, as the communication network has
grown, the need for dietary supplements has also
increased. The perception that dietary supplements are all-
natural, safe and widely available (no prescription needed,
easily accessible online and/or in supermarkets) are other
factors driving the growing demand (Kanak et al., 2021).

According to studies, almost 75% of people in developed
nations use one or more dietary supplements,
demonstrating the widespread use of these products
(Bailey et al., 2011; Timbo et al., 2006). According to a
survey done in Turkey, 40.8% of college students used
nutritional supplements (Tuncer et al., 2020). The
advantages of dietary supplements for different groups are
unknown, despite their widespread use. Dietary
supplements carry a number of known risks, such as
ingredient contamination, unforeseen repercussions, and
unanticipated adverse effects. Moreover, deceptive
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nutritional labeling and health claims may be used in
supplement advertising (Harrison et al., 2003; Harvey et al.,
2008).

Today, many people use dietary supplements to make
sure they get enough nutrients, to be healthier and more
active, to cure or prevent diseases, or both. In other words,
there is an uncontrolled use of dietary supplements. The
safety of such uncontrolled use of dietary supplements
should be questioned (ER, 2019).

This study examines university students' knowledge and
attitudes toward vitamin and mineral use. The rising
popularity of dietary supplements has led to increased
consumption, particularly among young adults. However,
unconscious use poses health risks. Identifying knowledge
gaps in this group, despite their access to information, is
crucial for individual and public health. The study aims to
assess students' knowledge levels and reasons for
supplement use. The study also aims to develop
recommendations to raise awareness of the use of dietary
supplements among university students.

Material and Methods

Material

This study was conducted on 359 students studying at
Ardahan University to analyse the knowledge levels and
attitudes of university students about the use of vitamin
and mineral supplements. The sample size was calculated
using a formula from raosoft.com website (Sample Size
Calculator by Raosoft, Inc., n.d.). The study was designed as
a cross-sectional descriptive study. Data were collected
using a questionnaire. For the application of the
guestionnaire, ethics committee approval was obtained
from Ardahan University with the date: September 30,
2024, decision numbered E-67796128-819-2400031862.
Consent was obtained from all participants in the study.

Participants

Random sampling was used to choose the participants,
and enrollment at the university where the study was
carried out was a requirement for inclusion. Demographic
information (gender, age, height, weight, marital status,
health status) and questions related to vitamin-mineral use
were collected with a questionnaire form.

Data Collection Instruments

The questionnaire used for data collection consists of
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four main sections:

General Information: It includes demographic data such
as gender, age, health status, dieting status of the
participants.

Vitamin and Mineral Use: It includes questions such as
the frequency of using vitamin and mineral supplements,
reasons, which products they use and where they obtain
these products.

Knowledge: It consists of statements that measure the
level of knowledge of the participants about vitamins and
minerals. Participants were asked to evaluate these
statements with ‘True’, ‘False’ or ‘l don't know’ options.

Opinions: It includes questions about attitudes towards
vitamin and mineral supplements. Participants rated this
section on a five-point Likert scale (from ‘Strongly Disagree’
to ‘Strongly Agree’) (Delikanh Akbay & Karakullukgu, 2024;
Zaremba & Conduit-Turner, 2025).

Assessment of Knowledge Test

While evaluating the answers to the questions in the
‘Knowledge’ section of the research, the answers given by
the participants were scored and average knowledge scores
were obtained. Knowledge scores were calculated by giving
1 point for the 'correct' answer and 0 points for 'wrong' and
'I don't know', as is commonly done in the literature; the
total score was obtained as the arithmetic sum of the
relevant items (Manzano-Felipe et al.,, 2022). After the
scoring, total scores were calculated and analysed in the
‘Knowledge’ section consisting of 20 questions.

Validity and Reliability Analysis of the Measurement
Instrument

Exploratory Factor Analysis (EFA) was used to assess the
measurement tool's validity. Principal components analysis
and direct oblique rotation were applied, assuming a
relationship between elements. Sample adequacy was
evaluated with the Kaiser-Meyer-Olkin (KMO) test, and the
Bartlett Sphericity Test assessed item correlations
(Blyukoztiurk et al., 2012).

Reliability analyses of the scales were performed with
Cronbach Alpha coefficient. The accepted lower value for
the coefficient was determined as 0.60 (Mallery & George,
2010).

Statistical Analysis

IBM statistical program SPSS 21.0 (IBM SPSS Corp.,
Armonk, NY, USA) was used to analyze the data that was
gathered. To assess whether the data conformed to a
normal distribution, the Kolmogorov-Smirnov test was
employed. The Pearson chi-square (X?) test and descriptive
statistics (frequency, percentage, and mean) were used for
categorical data, whereas the T-test (t) was used to analyze
non-categorical variables between groups. For p<.05, the
results were deemed statistically significant.

Results

Considering the demographic characteristics of the
participants, 82.2% were female and 17.8% were male. In
the distribution of students according to body mass index
(BMI) groups, 79.7% were classified as normal weight,
12.3% as underweight and 8.1% as overweight. Most of the
students (93.6%) stated that they did not diet and 51.8%
stated that they did not take a course on nutrition. In
addition, 61.3% of the participants stated that they had
sufficient knowledge about vitamin/mineral supplements.
(Table 1).

Table 1.
Demographic and personal characteristics of the study
participants

Variables n (%)

Gender Female 295 82.2

Male 64 17.8

Underweight 44 12.3

BMI Group Normal 286 79.7

Overweight 29 8.1

Chron Diet 6 1.7

No Diet 336 93.6

Diets Weight Loss 6 1.7
Diet

Other Diets 11 3.2

Taking Yes 173 48.2

Nutrition 186 51.8
Course No

18-20 100 27.9

Age group 21-30 258 71.9

30-40 1 0.3

Knowledge of Sufficient 139 38.7

supplements insufficient 220 61.3

Food Science and Engineering Research
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Among the main reasons for the use of vitamin and
mineral supplements, 35.9% stated that they use
supplements for health protection and improvement, 19%
for energy supplementation and 14.8% for disease
treatment. In addition, 24.6% of students who have
anaemia problems also prefer these products (Table 2).

Table 2.
Reasons for Vitamin-Mineral Supplement Use of
Participants
n (%)
Protecting and
. . e 51 35.9
improving health
Losing weight 1 0.7
Reasons for using For Energy 27 13.0
vitamin/mineral Anemia 35 24.6
supplements
Physical
ysica 7 49
appearance
T
rea'tment of 91 14.8
disease

When the vitamin and mineral supplements used were
analysed, 23.7% used vitamin B12, 19.8% used iron and
14.5% used multivitamin/mineral supplements. On the
other hand, 8.4% stated that they did not have information
about the content of supplements (Figure 1).

Figure 1.
Content of the vitamin-mineral supplement used

80

60

Percent (%)

40

wnisaubep|
=R

uiz

Y UA
x8|dwoD g JA
99 JA
p1oY 2104
umowun
QA

uoy|
TLaIA

[EJBUIAJUILIBYARINA

The data related to the results of the chi-square analysis
performed by comparing the use of dietary supplements
with various sociodemographic characteristics are as
follows: 22.5% of the participants used dietary
supplements, but there was no statistical difference in
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terms of use according to gender. When the level of
knowledge about supplements is evaluated, 33% of those
with adequate knowledge use supplements and 67% do not
use supplements. These rates were 15.9% and 84.1% in
those with insufficient knowledge. The difference between
supplement use and knowledge status was found to be
statistically significant (p <.001) (Table 3).

Table 3.
Analysis of Sociodemographic Characteristics According to
Dietary Supplement Use

Supplementation

0,
Status (%) P
Yes 14 218
Male
No 50 781
Gender . Veu P 885
No 228 773
Yes 25 25
1820 No 75 75
Yes 56 21.7
Age group 21-30 No o 75s 601
Yes 0 0
30-40 No . 100
Yes ves 6 26
i No 17 74
Diets . Ves AN 676
No 261 77.7
. Yes 13 295
Underweight No a1 g0
Yes 64 22.3
BMI Group Normal No SO 985
: Yes 4 13.7
Overweight No ,s ooz
Taki Yes Yes 36 208
Nuatriltr;gn No 137 79.2 243
Yes 45 24.1 :
Course No
No 141  75.9
Y 4
Knowledge Sufficient es 6 33
No 93 67
of <.001*
supplements  insufficient ves 35 159
No 185 84.1

*Results of chi-square analysis

Gender, chronic disease status, dieting status, taking a
nutrition course and vitamin-mineral knowledge are
important factors affecting the content of vitamin and
mineral supplements used by students. Females used
multivitamin/mineral  (p=.01) and B12 (p=.007)
supplements significantly more than males. Individuals with
chronic diseases prefer iron (p=.026) and folic acid (p<.001)
supplements more. Dietary status did not have a significant
effect on supplement use in general. Students who did not
take a nutrition course did not know the content of
supplements and this was statistically significant (p=.043).
Students with sufficient vitamin-mineral knowledge prefer
multivitamin/mineral (p=.025), B12 (p=.021), vitamin C
(p=.021), vitamin D (p=.039) and iron (p<.0001)
supplements more (Table 4).
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Table 4.
Analysis of the Vitamin-Mineral Supplement Content
Gender Chronic Pisease Diets Nzilr(iitri'ﬁn Knowledge of
Supplement Content Condition Course supplements
p
Unknown 421 .357 712 .043* 871
Multivitamin/Mineral .01* .382 113 136 .025*
Vitamin B6 .349 .582 .599 .356 .642
Vitamin B12 .007* .053 242 .250 .021*
B complex 418 .634 .649 611 .848
Folic Acid .360 <.001" A77 .644 .270
Vitamin C .815 224 .847 .881 .021*
Vitamin A .509 .698 711 141 .074
Vitamin D .694 .702 401 .340 .039*
Vitamin E .641 .784 .793 334 .208
Iron 193 .026* .678 314 <.001*
Magnesium .641 .784 .064 .334 .208
Zinc .233 .698 711 .959 .074

*Results of chi-square analysis

According to the other findings presented, gender,
taking a nutrition course and vitamin-mineral knowledge
have a important effect on students' knowledge scores. The
knowledge scores of female participants were higher than
those of male participants (mean 13.94 vs. 13.21), but this
difference was not statistically significant. The knowledge
scores of the students who took courses on nutrition were

Table 5.

significantly higher than those who did not (mean 15.06 vs.
12.64, p<.001). In addition, the knowledge scores of the
students who thought that they had sufficient knowledge
about vitamins and minerals were significantly higher than
those who stated that they did not have sufficient
knowledge (p<.001) (Table 5).

The Effect of Gender, Health Status and Other Factors on Knowledge Scores

Mean Knowledge

n SD
Score P
Male 64 13.21 3.84
Gender 118
Female 295 13.94 3.22
Chronic Disease Yes 25 13.96 3.96 821
Condition No 334 13.80 3.30

Food Science and Engineering Research
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Table 5.
The Effect of Gender, Health Status and Other Factors on Knowledge Scores (Continued)
Yes 23 14.21 3.37
Diets =51
No 336 13.78 3.35
Taking Nutrition Yes 173 1>.06 278 <.001*
Course No 186 12.64 3.41
Knowledge of Sufficient 139 14.91 318 <.001*
supplements insufficient 220 13.11 3.27
Use of Yes 81 13.54 3.64 it
supplements No 278 13.89 3.26

*Results of the t-test analysis

Findings of the Validity and Reliability Analysis of the
Scale

Exploratory Factor Analysis (EFA) was conducted to
assess the construct validity and factor structure of the
Vitamin and Mineral Knowledge Scale (VMKS) on vitamin
and mineral supplement knowledge. Principal components
analysis and direct oblique rotation were used, assuming
variable correlation.

The sample was adequate for EFA, with a KMO value of
Figure 2.

.803 and the lowest item-specific KMO at 0.881 (Field &
Golubitsky, 2009). Bartlett’s Test confirmed sufficient item
correlations (x3(190) = 970.342; p < .05).

EFA identified a 7-factor structure explaining 55.4% of
the variance, with sub-dimensions contributing 18.8%,
7.8%, 6.5%, 5.8%, 5.7%, 5.4%, and 5.1%, respectively.
Factor loadings were all 20.435, validating item
contributions (Figure 2).

Results of the vitamin and mineral knowledge scale (VMKS) analysis

Questions

Factors

1 2 4 s 6 7
at 0.505
az 0.721
a3 0.795
a4 0.553
qs 0.795
a6 0.624
a7 0.501
a8 0.517
a2 0.622
alo 0.594
a1l 0.447
a1z 0.652
ats 0.645
at4 0.751
als 0.652
ale 0.478
a7 0.435
ais 0.712
al® 0.738
azo 0.666
Explained
Variance 18.8 7.8 6.5 5.8 5.7 5.4 s

Total explained variance: 55 .40

Food Science and Engineering Research
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Cronbach’s Alpha reliability analysis yielded a=0.751,
confirming VMKS as a reliable measurement tool, as values
above 0.60 indicate sufficient reliability (Mallery & George,
2010).

Exploratory Factor Analysis (EFA) was conducted to
assess the construct validity and factor structure of the
Vitamin and Mineral Thinking Scale (VMTS) on vitamin and
mineral supplements. Principal components analysis and
direct oblique rotation were used, assuming variable
correlation.

Figure 3.

The sample was adequate for EFA, with a KMO value of
0.697 and a minimum item-specific KMO of 0.70 (Field &
Golubitsky, 2009). Bartlett’s test confirmed sufficient item
correlations (x*(15) = 356.114; p < .05).

EFA identified a two-factor structure for the six-item
scale, explaining 57.94% of the variance—38.73% from the
first factor and 19.21% from the second (Figure 3).

Results of the vitamin and mineral thinking scale (VMTS) analysis

Questions Factor 1 Factor 2
ql 0.605
q2 0.736
q3 0,748
q4 0.879
q5 0,702
qf 0.684
Eigenvalue 232 1.15
Explained Variance 38.73 19.21

Total explained variance : 57,94

Cronbach’s Alpha reliability analysis showed an overall
reliability of a=0.607, with factor 1 at a=0.705 and factor 2
at a=0.30. Despite factor 2's low reliability, VMTS was
deemed a reliable measurement tool, as a Cronbach Alpha
above 0.60 is generally acceptable (Mallery & George,
2010).

Discussion

Diet and nutrition is one of the most important
environmental factors affecting individuals' development,
psychophysical activity, learning capacity and general
health as adults. Young people often follow a modern
dietary pattern that is very different from dietary
recommendations and does not allow them to fulfil their
nutritional requirements. Most diet-related disorders are
caused by vitamin and mineral deficiencies. Naturally, this
leads to increased use of nutritional supplements
(Ktosiewicz-Latoszek et al., 2008). The findings obtained in
this study regarding the vitamin and mineral supplement
usage habits, knowledge levels and attitudes of university
students provide important findings when compared with
other studies in the literature.

Our findings show that students most frequently used
B12 and iron supplements (Figure 1). This finding is in line
with Bailey et al. (2011) who found that B12 and iron
deficiency is common especially among women and
therefore these supplements are frequently preferred. This
may be explained by the fact that iron deficiency in women
is associated with anaemia due to iron loss through
menstruation. In addition, the fact that 82.2% of the
participants in our study were women may also be effective
in the emergence of this result. In addition, the majority of
participants who used multivitamins stated that they used
these supplements to maintain their general health (Table
2). This result is in line with the Timbo et al. (2006) study.
which showed that multivitamins are one of the
supplements that are most often utilized.

According to our research, the majority of students
(34.9%) used vitamin and mineral supplements primarily
for health protection and enhancement (Table 2). This is
consistent with research showing that taking vitamin and
mineral supplements is a popular way to enhance overall
health (Aina & Ojedokun, 2014; Alowais & Selim, 2019;
Harrison et al., 2003; Kobayashi et al., 2017). Nonetheless,
24.6% of the students reported using these supplements to

Food Science and Engineering Research
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address their anemia issue. The use of vitamins associated
with anaemia, such as B12 and iron, is commonly associated
with anaemia problems in the literature (Bailey et al.,
2011).

Table 3 shows that the study population's rate of dietary
supplement usage was 22.6%, which was lower than the
study of Alim et al. (2021) (28.5%) but higher than certain
studies of Turkish university students (11.2%, and 10.7%)
(Ayranci et al., 2005; Kara, 2019). Furthermore, compared
to the majority of the research currently available on US
college students, which cites supplementing rates ranging
from 53.6% to 80.0%, the prevalence of dietary supplement
usage in our sample was substantially lower (Lieberman et
al., 2015; Valentine et al., 2017). Female students were
found to report higher supplement use compared to male
students, but this difference was not statistically significant.
This finding is consistent with results observed in other
student populations (Steele & Senekal, 2005).

Regarding the usage of dietary supplements, there was
no discernible difference between men and women by
gender (p = .885) (Table 3). This finding contradicts the
result of the study conducted by I. Bailey et al. (2011) that
women use more supplements than men. However, Dogan
et al. (2020) reported that gender had no significant effect
on supplement use in a study conducted in Turkey,
supporting our finding. The observation of differences
between studies may be due to cultural and socioeconomic
differences, dietary habits and gender roles in different
countries. The results of studies conducted in different
countries may therefore vary.

When the age groups were analysed, it was observed
that there was no significant difference between the groups
(p = .691) (Table 3). This result suggests that the
supplement use habits of young adults are similar and age
is not a determining factor, which is in line with some
general trends in the literature (Alfawaz et al., 2017)

In terms of dieting status, it was found that the statistical
difference for supplement use was not significant when the
dieting students were compared with the non-dieting
students (p = .676) (Table 3). This finding is in parallel with
the result of the study conducted by Oziipek and Arslan
(2021) that dieting does not directly affect supplement use.

There was no significant difference between the BMI
groups for dietary supplement use (p = .285) (Table 3). This
suggests that body weight alone is not sufficient in
determining supplement use. Similarly, studies in the
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literature suggest that the evidence for associations
between BMI and dietary supplement use is not conclusive
and further research is needed (Bailey et al., 2013; Egras et
al., 2011; Koztowska L. & Pol, 2013)

When the status of taking a nutrition course was
evaluated, it was determined that the statistical difference
for supplement use between the students who took the
course and those who did not take the course was not
significant (p = .443) (Table 3). This finding indicates that
formal nutrition education does not have a direct effect on
supplement use habits. Again, Dogan et al. (2020) provides
support for this conclusion, because a similar effect was not
observed in their study.

A strong association was established between the
amount of knowledge about supplements and supplement
use (p < .001) (Table 3). This finding emphasises the
importance of educational programmes and information on
supplement use and supports other studies in the
literature. Similarly, Bailey et al. (2011) found that people
who had information about supplements used
supplements more consciously and regularly. In addition,
Dogan et al. (2020) also stated that increasing the
knowledge level of individuals positively affected their
supplement use behaviours. This shows that information
and education programmes play an important role in the
acquisition of healthy eating habits (Table 5).

In our study, it was found that female students used
multivitamin/mineral and vitamin B12 more than male
students (Table 4). Similarly, in a study conducted in Canada
in 2015, it was reported that women used vitamin-mineral
supplements at higher rates than men (Keshavarz et al.,
2021)

Our finding that individuals with chronic diseases use
iron and folic acid supplements (Table 4) more frequently is
also consistent with the literature. In the EPIC-Heidelberg
cohort study, it was revealed that individuals who defined
themselves as hyperlipidaemic were more regular vitamin-
mineral users (Li et al., 2010). The study of Vatanparast et
al. (2010) also states that chronic diseases are an important
factor affecting supplement use. It is also consistent with
the research indicating students who did not get
information on nutrition had statistically significant
deficiencies in their understanding of supplement content.
The study of Vatanparast et al. (2010) showed that higher
education level had a positive relationship with vitamin-
mineral supplement use.
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In our study, dieting did not have a significant effect on
supplement use (Table 4). However, this result varies in the
literature. For exampleHorst & Siegrist (2011) reported that
healthy eating habits were associated with supplement use,
but some users also took supplements to compensate for
unhealthy diets. Similarly, Block et al. (2007) found that
people who followed a healthy diet used more
supplements, suggesting that diet may be a motivating
factor for supplement use. This difference may be
explained by the fact that the sample consisted of young
university students and their motivations for dieting may be
different.

In our study, it was observed that students who did not
take nutrition courses had insufficient knowledge about the
content of supplements (Table 5). A 2015 meta-analysis
supports that individuals with nutrition education tend to
use supplements more consciously (Angelo et al., 2015).

Conclusion

To sum up, this study investigated university students'
knowledge and attitudes toward the use of vitamin and
mineral supplements. The findings reveal that most
students use supplements primarily to protect and improve
their health, although the overall prevalence of supplement
use remains relatively low. The most common products
used were vitamin B12 and iron, often related to addressing
anemia problems. Importantly, students with higher
knowledge levels demonstrated more conscious and
informed supplement use, while gender, dieting status, and
BMI showed no significant influence.

From a broader perspective, the study highlights the
crucial role of nutrition education in shaping conscious
supplement use. Raising awareness and improving nutrition
literacy among young adults is not only important for
preventing vitamin and mineral deficiencies but also for
fostering sustainable healthy eating behaviors that extend
into adulthood. Gaining healthy dietary habits at an early
age can help reduce the risk of diet-related chronic diseases
such as obesity, cardiovascular disease, diabetes, and
osteoporosis later in life.

In this respect, the contribution of the study to science
lies in developing and validating reliable measurement
tools (VMKS and VMTS) that can be used in future research
to assess knowledge and attitudes about dietary
supplements. Socially, the study provides guidance for
educational programs and public health strategies aiming
to promote healthy nutrition practices among university
students, ensuring long-term benefits for both individual

and community health.
Limitations

This study is limited to Ardahan University students and
the results may not be generalisable to populations with
different demographic characteristics; furthermore, since
the data is based on self-report, there is a possibility of bias
in the participants' responses.

Etik Kurul Onayi: Etik kurul onayi Ardahan Universitesi Bilimsel Yayin
ve Etik Kurulunca 30/09/2024 tarihli E-67796128-819-2400031862
sayili karar numarasiyla alinmistir.

Katilimci  Onami:  Calismaya katilan tim katiimcilardan onam
alinmistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Cikar Catigmasi: Yazar, cikar catismasi olmadigini beyan etmistir.
Finansal Destek: Yazar, bu calisma igin finansal destek almadigini
beyan etmistir.

Ethics Committee Approval: Ethics committee approval was received
by Ardahan University Scientific Publication and Ethics Committee
with the decision number E-67796128-819-2400031862 dated
30/09/2024.

Informed Consent: Consent was obtained from all participants in the
study.

Peer-review: Externally peer-reviewed.

Conflict of Interest: The author have no conflicts of interest to declare.
Financial Disclosure: The author declared that this study has received
no financial support.

References

Aina, B., & Ojedokun, O. (2014). Knowledge and use of
dietary supplements by students of College of Medicine,
University of Lagos, Idi-Araba, Lagos, Nigeria. Journal of
Basic and Clinical Pharmacy, 5(2), 34,
https://doi.org/10.4103/0976-0105.134952

Alfawaz, H., Khan, N., Alfaifi, A., Shahrani, F. M., Al Tameem,
H. M., Al Otaibi, S. F., Abudigin, W. |., Al-Shayaa, M. S., Al-
Ghanim, S. A., & Al-Daghri, N. M. (2017). Prevalence of
dietary supplement use and associated factors among
female college students in Saudi Arabia. BMC Women’s
Health, 17(1), 116. https://doi.org/10.1186/s12905-017-
0475-y

Alim, N. E., Karakaya, R., & Turk Fidan, O. (2021). Dietary
supplement use and knowledge among students from a
health sciencefaculty in a Turkish University. Food
Research, 5(5), 116-123.
https://doi.org/10.26656/fr.2017.5(5).760

Alowais, M., & Selim, M. E.-H. (2019). Knowledge, attitude,
and practices regarding dietary supplements in Saudi

Food Science and Engineering Research



58

Arabia. Journal of Family Medicine and Primary Care,
8(2), 365.
https://doi.org/10.4103/JFMPC.JFMPC_430_18

Angelo, G., Drake, V., & Frei, B. (2015). Efficacy of
multivitamin/mineral supplementation to reduce chronic
disease risk: a critical review of the evidence from
observational studies and randomized controlled. Critical
Reviews in Food Science and Nutrition, 55(14), 1968—
1991. https://doi.org/10.1080/10408398.2014.912199

Ayranci, U, Son, N., & Son, O. (2005). Prevalence of
nonvitamin, nonmineral supplement usage among
students in a Turkish university. BMC Public Health, 5, 1—
10. https://doi.org/10.1186/1471-2458-5-47

Bailey, R. L., Gahche, J. J., Lentino, C. V., Dwyer, J. T., Engel,
J.S., Thomas, P. R., Betz, J. M., Sempos, C. T., & Picciano,
M. F. (2011). Dietary supplement use in the United
States, 2003-2006. Journal of Nutrition, 141(2), 261-266.
https://doi.org/10.3945/JN.110.133025

Bailey, R. L., Gahche, J. J., Miller, P. E., Thomas, P. R., &
Dwyer, J. T. (2013). Why US adults use dietary
supplements. JAMA Internal Medicine, 173(5), 355-361.
https://doi.org/10.1001/JAMAINTERNMED.2013.2299

Barnes, K., Ball, L., Desbrow, B., Alsharairi, N., & Ahmed, F.
(2016). Consumption and reasons for use of dietary
supplements in an Australian university population.
Nutrition, 32(5), 524-530.
https://doi.org/10.1016/J.NUT.2015.10.022

Block, G., Jensen, C. D., Norkus, E. P., Dalvi, T. B., Wong, L.
G., Mcmanus, J. F., & Hudes, M. L. (2007). Usage
patterns, health, and nutritional status of long-term
multiple dietary supplement users: a cross-sectional
study. Nutrition Journal, 6, 30.
https://doi.org/10.1186/1475-2891-6-30

Blyukoztirk, S., Cakmak, E. K., Akgiin, O. E., Karadeniz, S., &
Demirel, F. (2012). Bilimsel Arastirma Yéntemleri (Vol.
11). Pegem Akademi Yayinlari.

Camire, M., & Kantor, M. (1999). Dietary supplements:
nutritional and legal considerations. Food Technology,
53, 87-96.

Delikanli Akbay, G., & Karakullukcu, E. (2024). Nutritional
health, supplement and herbal product use, and
Mediterranean diet evaluation among Turkish university
students. Mediterranean Journal of Nutrition and
Metabolism, 17(4), 335-347.
https://doi.org/10.1177/1973798X241289324

Dogan, S., Okumus, E., Bakkalbasl, E., & Cavidoglu, i. (2020).
TUketicilerin takviye edici gidalari kullanim amaci, satin
alma tercihleri, Urlnlere olan glveni ve vyasal
dizenlemeler hakkindaki duslnceleri: Van ili 6rnegi.
Yuzuncu Yil University Journal of Agricultural Sciences,
30(4), 31-43. https://doi.org/10.29133 /yyutbd.733454

Food Science and Engineering Research

Egras, A. M., Hamilton, W. R,, Lenz, T. L., & Monaghan, M. S.
(2011). An evidence-based review of fat modifying
supplemental weight loss products. Journal of Obesity,
2011(1), 297-315.
https://doi.org/10.1155/2011/297315

ER, E. V. (2019). Gida Takviyeleri Kullaniminin Belirlenmesi
Uzerine Bir Arastirma: Trakya Ornedi [Yiksek Lisans Tezi,
Tekirdag Namik Kemal Universitesi, Fen Bilimleri
Enstitlsd].
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id
=WgBsoksEZWS33yYvi-
7WVA&n0=BzxcAOEZSWEHZG3bPp_LpA

Field, M., & Golubitsky, M. (2009). Symmetry in chaos: a
search for pattern in mathematics, art, and nature.
Society for Industrial and Applied Mathematics.

Geller, A. I., Shehab, N., Weidle, N. J., Lovegrove, M. C,
Wolpert, B. J., Timbo, B. B., Mozersky, R. P., & Budnitz, D.
S. (2015). Emergency Department Visits for Adverse
Events Related to Dietary Supplements. New England
Journal of Medicine, 373(16), 1531-1540.
https://doi.org/10.1056/NEJMSA1504267

Harrison, R., Holt, D., Nutrition, D. P.-B. J. of, & 2004,
undefined. (2003). Are those in need taking dietary
supplements? A survey of 21 923 adults. British Journal
of Nutrition, 91(4), 617-623.
https://doi.org/10.1079/BJN20031076

Harvey, K., Korczak, V., Marron, L., & Newgreen, D. (2008).
Commercialism, choice and consumer protection:
regulation of complementary medicines in Australia.
Medical Journal of Australia, 188, 21-25.

Kanak, E. K., Oztirk, S. N., Ozdemir, Y., Asan, K., & Oztirk
Yilmaz, S. (2021). Gida takviyeleri  kullanim
aliskanliklarinin ~ degerlendiriimesi.  Nigde — Omer
Halisdemir Universitesi Miihendislik Bilimleri Dergisi,
10(1), 168-177.
https://doi.org/10.28948/ngmuh.783613

Kara, B. (2019). Universite &grencilerinin besin destedi
kullanma durumlarinin belirlenmesi (Tez No: 539099).
[Yiksek Lisans Tezi, Hasan Kalyoncu Universitesi, Saglik
Bilimleri Enstitisd]. YOK Tez Merkezi.
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id
=0T1VC-Z07JLi8rxaKm3FLQ&no=GLjrQ4-
rxQFGaD590PULFw

Keshavarz, P., Shafiee, M., Islam, N., Whiting, S. J,
Vatanparast, H., Keshavarz, P., Shafiee, M., Islam, N,
Whiting, S., & Vatanparast, H. (2021). Prevalence of
vitamin-mineral supplement use and associated factors
among Canadians: results from the 2015 Canadian
Community Health Survey. Applied Physiology, Nutrition,
and Metabolism, 46(11), 1370-1377.
https://doi.org/10.1139/apnm-2021-0090



59

Ktosiewicz-Latoszek, L., Szostak, W. B., & Podolec, P. (2008).
Epidemiology and prevention Polish Forum for
Prevention Guidelines on Diet. Kardiologia Polska, 66(7),
812-814.

Kobayashi, E., Sato, Y., Umegaki, K., & Chiba, T. (2017). The
prevalence of dietary supplement use among college
students: a nationwide survey in Japan. Nutrients, 9(11),
1250. https://doi.org/10.3390/nu9111250

Koztowska L., & Pol, P. (2013). Analysis of the use of
supplements and foods supporting body mass reduction
in a selected group of students. Probl Hig Epidemiol,
94(3), 626—629.

Li, K., Kaaks, R., Linseisen, J., & Rohrmann, S. (2010).
Consistency of vitamin and/or mineral supplement use
and demographic, lifestyle and health-status predictors:
findings from the European Prospective Investigation.
British  Journal of Nutrition, 104(7), 1058-1064.
https://doi.org/10.1017/S0007114510001728

Lieberman, H. R., Marriott, B. P., Williams, C., Judelson, D.
A., Glickman, E. L, Geiselman, P. J.,, Dotson, L, &
Mahoney, C. R. (2015). Patterns of dietary supplement
use among college students. Clinical Nutrition, 34(5),
976-985. https://doi.org/10.1016/J.CLNU.2014.10.010

Mallery, P., & George, D. (2010). SPSS for windows step by
step: A simple guide and reference (4th ed.). Allyn &
Bacon.

Manzano-Felipe, M. A., Cruz-Cobo, C., Bernal-Jiménez, M.
A., & Santi-Cano, M. J. (2022). Validation of the General
and Sport Nutrition Knowledge Questionnaire (GeSNK) in
Spanish  Adolescents.  Nutrients,  14(24), 5324.
https://doi.org/10.3390/nul14245324

Ozipek, G., & Arslan, M. (2021). Popiiler diyet uygulama,
beslenme okuryazarligi ve beden kitle indeksi iliskisinin
degerlendirilmesi: beslenme ve diyetetik 6grencileri
Uzerine bir calisma. Tirkiye Diyabet ve Obezite Dergisi,
5(3), 340-350. https://doi.org/10.25048/tudod.966511

Petroczi, A., Taylor, G., & Naughton, D. P. (2011). Mission
impossible? Regulatory and enforcement issues to
ensure safety of dietary supplements. Food and Chemical
Toxicology, 49(2), 393-402.
https://doi.org/10.1016/J.FCT.2010.11.014

Rautiainen, S., Manson, J., & Lichtenstein, A. (2016). Dietary
supplements and disease prevention—a global overview.
Nature Reviewes, 12(7), 407-420.
https://doi.org/10.1038/nrendo.2016.54

Sample Size Calculator by Raosoft, Inc. (n.d.). Retrieved
December 11, 2024, from
http://www.raosoft.com/samplesize.htm|

Steele, M., & Senekal, M. (2005). Dietary supplement use
and associated factors among university students. South
African Journal of Clinical Nutrition, 18(1), 17-30.

Timbo, B. B., Ross, M. P., Mccarthy, P. V., & Lin, C. T. J.

(2006). Dietary Supplements in a National Survey:
Prevalence of Use and Reports of Adverse Events. Journal
of the American Dietetic Association, 106(12), 1966—
1974. https://doi.org/10.1016/).JADA.2006.09.002

Tuncer, E., Tas Ozdemir, V., Simsek, H., Karaagacg, Y., &
Yabanci Ayhan, N. (2020). Universite Ogrencilerinin Besin
Destegi  Kullanma Durumlarinin  Degerlendirilmesi.
Kirsehir Ahi Evran Universitesi Saglik Bilimleri Dergisi,
1(2), 91-101.

Valentine, A. A., Schumacher, J. R., Murphy, J., Yoon, &, &
Ma, J. (2017). Dietary supplement use, perceptions, and
associated lifestyle behaviors in undergraduate college
students, student-athletes, and ROTC cadets. Journal of
American College Health, 66(2), 87-97.
https://doi.org/10.1080/07448481.2017.1377205

van der Horst, K., & Siegrist, M. (2011). Vitamin and mineral
supplement users. Do they have healthy or unhealthy
dietary  behaviours?  Appetite, 57(3), 758-764.
https://doi.org/10.1016/J.APPET.2011.08.020

Vatanparast, H., Adolphe, J., & Whiting, S. (2010). Socio-
economic status and vitamin/ mineral supplement use in
Canada. Health Reports, 21(4), 19-25.

Zaremba, S. M. M., & Conduit-Turner, K. (2025). Knowledge
of vitamin D and practices of vitamin D supplementation
in a Scottish adult population: A cross-sectional study.
Nutrition and Health, 31(2), 715-728.
https://doi.org/10.1177/02601060241238824

Food Science and Engineering Research





