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ABSTRACT

Aim: The aim of this study was to determine the nutritional status, knowledge on multivitamin/mineral supplements and
their use among individuals who applied to an outpatient clinic and to evaluate the factors related to multivitamin/mineral
preparations (MVM) use.

Subjects and Method: This descriptive study was conducted at outpatient clinics (serving for hospital staff and health sciences
faculty students) between May-June 2019 with 1650 (=18 years of age) applicants and one out of four individuals (n=415)
were asked to participate in the study. A total of 289 people accepted to participate. The data were collected via face-to-face
questionnaire.

Results: Of the participants, 66.8% were women; 58.9% were between the ages of 20-34 years; and MVM use was 36.3%.
Participants stated their economic status as “good” (p<0.001); physically inactive subjects (p<0.001); and current smokers
(p=0.008) were using MVMs more than the others. Almost half of them (46.0%) thought that they had adequate and balanced
diet and were using MVMs less (p<0.001). While purchasing MVMs, 61.9% of the users pay attention to price, 47.6% to the
brand, 39.0% to the naturality and 32.4% to content.

Conclusion: In line with these results, in order to increase the level of awareness of people education should be provided to
raise awareness on healthy nutrition and use of food supplements, at an early age, and public awareness should be ensured
through mass media and social media projects.
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OZET

Amag: Bu calismanin amaci poliklinige herhangi bir nedenle bagvuran bireylerin beslenme durumlarini, multivitamin/
mineral ile ilgili bilgi durumlar1 ve kullanimlarini belirlemek ve multivitamin/mineral (MVM) preparati (takviyesi)
kullanimiyla iligkili faktorleri degerlendirmektir.
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Bireyler ve Yontem: Tanimlayici nitelikteki bu calisma, Mayis-Haziran 2019 tarihleri arasinda polikliniklere (hastane personeli
ve Saglik Bilimleri Fakiltesi 6grencilerine hizmet veren) basvuran 1650 (>18 yas) kisi ile gerceklestirilmis ve dort kisiden
birine (n=415) arastirmaya dahil olmak isteme durumu sorulmustur. Toplam 289 kisi katilmay1 kabul etmistir. Veriler yiiz
yuze uygulanan anket aracilifiyla toplanmaigtir.

Bulgular: Katihmcilarin %66.8’i kadin; %58.9’u 20-34 yas arasinda ve %36.3’4 MVM preparati kullanmaktadir. Katilimcilardan
ekonomik durumlarini “iyi” olarak belirtenlerin (p<0.001); fiziksel olarak inaktif olanlarin (p<0.001); ve halen sigara icenlerin
(p=0.008) MVM preparatlarin: digerlerinden daha fazla kullandig1 saptanmistir. MVM preparatini daha az kullananlarin
yaklasik yarisi (%46.0) yeterli ve dengeli beslendigini diisiinmektedir (p<0.001). MVM alirken kullanicilarin %61.9’u fiyata,
%47.6’s1 markaya, %39.0’'u dogalliga ve %32.4’1 icerige dikkat etmektedir.

Sonug¢: Bu sonuglar dogrultusunda toplumda saglikli beslenme ve gerektiginde supleman kullanimi konusunda biling
diizeyini artirmak icin erken yasta beslenme bilincinin artirilmasina yonelik egitimler verilmeli, Kkitle iletisim araclar1 ve

sosyal medya projeleri ile kamuoyu bilin¢lendirilmelidir.

Anahtar kelimeler: Multivitamin, multimineral, yetiskin, kullanma durumu

INTRODUCTION

In recent years, micronutrients (vitamins and
minerals) use has increased significantly in the world
as well as in Turkey, due to the change in lifestyle and
nutrition culture. In developed countries, 20-30% of
the population receives micronutrient supplements
(1). The development of the pharmaceutical industry
has increased the use of multivitamin and mineral
(MVM) containing compounds (1).

When any of the vitamins are not provided into the
body in sufficient amounts; disorders, deficiencies,
and related clinical pathologies occur in all of the
biochemical and physiological processes involved,
and the functions of other micro and macro nutrients
interactions (2). Body needs trace amounts of
vitamins and minerals, which can be provided by
consuming fruits, vegetables, legumes and cereals,
and animal foods. However, for people in certain
situations, vitamin and mineral supplements could
be used if prescribed by a physician. These products
might be indicated for pregnant women, lactating
womern, smokers and/or alcohol users, drug addicts,
vegetarians, strict dieters, elderly people, and people
who have bowel surgery, chronic disease, allergies to
certain foods, congenital metabolic disease and health
problems related to absorption as medical indication
3).

In Turkey, the most frequently consumed
pharmaceutical products are antibiotics (19.0%),
painkillers (12.0%), rheumatic medicines (11.0%), and
common cold medicines (8.6%) followed by vitamins
(7.3%) (4). These products are used especially by
elderly, adult women, well-educated or high-income
individuals, and those who believe that good nutrition,
supplemented with multivitamin/mineral products
would protect health and prevent from getting ill
(4,5). However, misuse and overuse of vitamins does
not provide prevention of diseases; while overusing
can cause different health problems such as frequent
and increased urination, photosensitivity, dry and
cracking lips, myalgia, general malaise, itching,
constipation, weight loss, appetite loss (6). Besides,
vitamin use without medical indications may lead to
decreased adherence to the treatment of patients in
clinical pathologies, drug interactions, recurrence or
prolongation of diseases, and the incidence of some
undesirable effects as well as increased treatment
costs (6,7).

Nowadays, many people are using dietary supplements
(multivitamin/minerals) to get their diets adequate, to
be healthier, or to treat or prevent existing diseases
by their own decisions (8-13). Multivitamin/mineral
(MVM) preparations use in various groups varies
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between 9.9-70% (8-13). To the authors’ knowledge,
no study was conducted up to date on MVM related
knowledge and use in hospital staff and health sciences
faculty students, who spend most of their daily life
in various health facilities and who may have easier
access to medical information. The aim of this study
was to determine the nutritional status, multivitamin/
mineral knowledge, and use of individuals (hospital
staff and students) who applied to a primary care
outpatient clinic for any reason and to evaluate the
factors related to MVM use.

SUBJECTS AND METHOD

This descriptive study was conducted at Hacettepe
University Health Center (primary care) outpatient
clinics between May 2019 and June 2019. These
outpatient clinics meet the health needs of Hacettepe
University staff and students. Within this period,
1650 subjects were admitted to the center (>18 years
of age), and systematically randomly one out of
four individuals (n=415) were asked to participate
the study. A total of 289 people (69.6%) accepted to
participate.

The Non-Interventional Clinical Research Ethics
Board approval (number: GO 19/470, date: 07/05/2019)
and oral informed consents were obtained, and
researchers administered the questionnaire.

The data were collected via structured, pre-tested,
face-to-face implemented questionnaire prepared
by the researchers using the related literature.
The questionnaire consisted of 37 questions which
were pre-tested and validated previously, covering
demographic data (age, sex, education status, marital
status, working status, economic status, place of
residence), medical history (body mass index-BMI,
presence of diagnosed disease, drug use status, self-
assessment of health status as good or moderate
or bad), general health status, nutritional status
(breakfast/lunch/dinner consumption frequency),
healthy life behaviors (self-assessment of adequate
and balanced nutrition status, regular physical
activity status, smoking status), multivitamin/mineral
use (non-mono-vitamin), knowledge, and opinions.

Body mass index (BMI) values of the individuals was
calculated by using the formula: BMI (kg/m?) = Body
weight (kg)/Height (m?). Accordingly, normal-weight
for adults is defined as a BMI between 18.5-24.9 kg/m?,
underweight as a BMIless than 18.5 kg/m?, overweight
as a BMI 25.0-29.9 kg/m?, and obesity as a BMI of 30.0
kg/m? or greater. Self-reported body weight and height
values were used. The interviews were conducted
in the outpatient room after the applicant’s medical
needs were met. The interviews lasted around 20-25
minutes.

Statistical Evaluation of Data

Statistical analyses were carried out by using SPSS-23
Statistical Package Program for Windows. Qualitative
variables were presented as frequencies and percent
distributions, and location and dispersion statistics
(mean, standard deviation, median, 1st-3rd quarters,
min-max) for continuous variables were presented.
Chi-square/Fisher’s exact /exact chi-square tests were
used to evaluate the observed differences in bivariate
analyses. The level of error was accepted as a = 0.05.

RESULTS

Of the participants, 66.8% were women; 58.9%
between the ages of 20-34 (\bar{x}+SD=28.6+11.5,
min=18-max=62) years; 58.5% were senior high school
graduates; 71.3% were never married; 42.6% were in
normal BMI (\bar{x}+SD=25.778+5.014 (min=16.59-
max= 39.83) kg/m? and 58.8% were university student
at the time of the study. Out of total, 55.7% of the
participants had a disease/condition diagnosed by a
physician; the most common three conditions were
vitamin D deficiency (41.0%), vitamin B,, deficiency
(27.3%), and anemia (24.2%). MVM use was 36.3%
among the participants. There was no statistically
significant relationship between MVM use and gender,
age, educational status, marital status, working status,
place of living, diagnosed disease status, BMI groups
(p>0.05). It was observed that participants stated
their economic status as “good” (p<0.001); physically
inactive (p<0.001); and current smoker (p= 0.008)
were using MVM more than the others (Table 1).
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Table 1. Distribution of MVM use by some characteristics of participants*

Use of MVM
Characteristics Total (n=289) Yes (n=105) No (n=174) P
n %* n % n %

Sex
Female 193 66.8 76 394 117 60.6 0.060
Male 96 33.2 27 28.1 69 71.9
Age (year)
20> 74 25.6 28 37.8 46 62.2
21-35 147 50.9 47 32 100 68 0.382
36< 68 23.5 28 41.2 40 58.8
Educational Status
Primary School and less 18 6.2 8 44.4 10 55.6
Senior High School 169 58.5 57 33.7 112 66.3 0.400
University/College 91 31.5 36 39.6 55 60.4
Postgraduate 11 3.8 2 18.2 9 71.8
Marital status
Never married 206 71.3 71 345 135 65.5 0.511
Married 83 28.7 32 38.6 51 61.4
Working status
Working 118 40.8 47 39.8 71 60.2 0.217
Not working** 171 59.2 56 32.7 115 67.3
Economic status
High income 55 19.0 40 72.7 15 27.3
Middle income 217 75.1 60 27.6 157 72.4 <0.007***
Low income 17 5.9 3 17.6 14 82.4
Residence
Home 208 72.0 78 37.5 130 62.5 0.373
Dormitory 81 28.0 25 31.6 54 68.4
Disease status
Yes 161 55.7 55 344 106 65.6 0.689
No 128 44.3 44 36.6 84 63.4
BMI (kg/m?)
Underweight 15 5.2 4 26.7 11 73.3
Normal 123 42.6 50 40.7 73 59.3 0.464
Overweight 85 29.4 28 32.9 57 67.1
Obese 66 22.8 21 31.8 45 68.2
Regular Physical Activity
Yes 104 64.0 14 13.5 90 86.5

<0.007***
No 185 36.0 89 48.1 96 51.9
Smoking status
Non-smoker 172 59.5 47 27.3 125 72.7
Ex-smoker 19 6.6 8 42.1 11 57.9 0.008***
Smoker 98 33.9 48 48.9 50 51.1

* Difference between groups according to MMP usage, Chi-square (x?) test
**Column percentages; others are row percentages.

*%p<0.05

*H4%58.8% was student.
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Of the participants, 44.6% evaluated their health
status as “good”; 6.6% (n=19) evaluated their health
status as bad. Almost half of them (46.0%) thought
that they had adequate and balanced diet. The people
who thought that their health status was “good” were
using MVM less (p<0.001) as well as the people who
had adequate and balanced diet (p<0.001). Among
MVM users (n=105), 51.4% (n=54) were using it less
than 30 days; 24.8% (n= 26) stated that they were
using it daily (Figure 1). The frequency of use of MVM
are shown in Figure 1.

The most common reasons for using MVM were
malaise, suggestion, frequent infections, lack
of concentration (68.6%, 37.1%, 33.3%, 30.5%,
respectively) (Table 2). Almost three-fourth (71.4%)
of the participants obtained the supplements from
pharmacy, 41.9% (n= 44) from internet and 15.2% (n=
16) from the sports centers.

While obtaining MVM, 61.9% of the users pay
attention to price, 47.6% to the brand, 39% (n=41) to
the naturality (presence of additive) and 32.4% (n=34)
to the content (i.e. coenzyme Q-10, vitamin C and
ginseng).

Among MVM users, 95.2% did not experience any
side effects related to these supplements; only three

people reported side-effects (one nausea, one itching,
and one nausea and vomiting).

Of the users, 96.2% stated that they would recommend
MVM useto othersaswell asbelieving the effectiveness
and necessity of use. However, non-users would not
recommend MVM use to others (p<0.001).

More than 3 months
1-3 months

Under 30 days

51.5% (n=f4)

t t t
30 40 50

T
20

Figure 1. The duration of use of MMP

60

Table 2. Reasons for using MVM

Reasons for using n %*
Fatigue/tiredness 72 68.6
Frequent infections 35 33.3
Recommendation** 34 32.3
Lack of concentration 32 30.5
Irregular feeding / food supplement 18 17.1
Others*** 16 15.3
Vitamin deficiency 14 13.3
Weight loss 3 2.9
Anemia 2 1.9

*More than one answer; the percentages counted from the total separately.
**Recommended by physician, dietician, physiotherapist, pharmacist at any
time

*** Anemia, own decision

Table 3. Distribution of the participants according to their thoughts about MVM use

Use of MVM
Total (n=289) Yes (n=105) No (n=184) p*
n %** n %** n %**
Recommending a MVM to others
Yes 113 39.1 101 96.2 12 6.5
<0.007***
No 176 60.9 4 3.8 172 94.5
Believing the effectiveness of MVM
Yes 113 39.1 101 96.2 12 6.5
<0.007***
No 176 60.9 4 3.8 172 94.5
Believing the necessity of using MVM in case of regular nutrition
Yes 98 339 90 85.7 8 4.3 0,001 ***
No 191 66.1 15 14.3 176 95.7 ]

* Chi-square (x?) test
** Column percentages
#44p<0.05
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DISCUSSION

Multivitamin/mineral supplement (MVM) use shows
an increasing trend among people; however, MVM are
used without medical supervision. In the European
Union (EU), food supplements are regulated as foods.
Harmonized legislation regulates the vitamins and
minerals, and the substances used as their sources,
which can be used in the manufacturing of food
supplements (14). Despite their beneficial effects,
MVM cannot replace a balanced diet that includes
essential nutrients. According to Turkish Food Codex
Communique on supplementary foods, for individuals
aged 11 and over, legally it is recommended that
vitamins and minerals should be at least 15% of the
nutritional reference value in supplements containing
vitamins and minerals and should be included within
the maximum limits, and should be half of this value
for children aged 4-10 (15). MVM use varies between
9.9-70%, and these results reveal the uncontrolled and
out of indication use of MVM (8-13). The findings of the
current study revealed a similar proportion (36.3%) of
MVM use in the study group.

According to the results of the National Health
and Nutrition Research III (NHANES) (1999-2000)
conducted periodically in the United States, 52.0%
of adults reported using a dietary supplement in
the past month; 35.0% took a MVM (16). In National
Health Interview Survey (NHIS) (2000), 52.7% of the
participants reported using a MVM (17). In NHANES
(2017-2018), 57.6% of adults aged 20 and over
reported using any dietary supplement in the past 30
days (7). Bailey et al (18) reported that 45.0% of adult
supplement users taking >1 supplement in the past
30 days. In a study conducted in 2014 on 120 people
in India, it was determined that 68.3% of them used
MVM (19). In another study reported from United
Arab Emirates, 46.5% of 319 medical school students
were using MVM (20). The studies show that food
supplements are widely used in our country as in
the world. In most recent three studies conducted in
Turkey on university students, parents, and a group
of adults) MVM use was found between 13.2-67.8%
(5,11,12). According to the Turkish Nutrition and

Health Survey 2017, 6.1% of individuals aged 15-18
were using MVM supplements. These figures were
9.7% for 19-64 years, 14.3% for 65 of age and over;
overall proportion of MVM use among 15 age and
over individuals was 9.9% supplements (13).

Results of this study indicates that high income was
associated with MVM use. This finding could seem
reasonable for Turkey since these supplements are
not covered by the Governmental Health Insurance
System, and the fare should be paid by the individuals
(4).In a study conducted with U.S. adults, in accordance
with study, the MVM use was higher among those with
private health coverage and people who tended to have
higher incomes (16). Another statistically significant
related factor to MVM use was self-reported health
status; participants who had a self-reported good
health status use MVM higher than others, similar
with U.S. study (20,21). This reflects the relationship
between people’s perception of health and the need
for supportive nutrients that may increase in parallel.
Because people can evaluate their MVM supplements
as extra energy intake or immune supplements, this
may be why users feel better than others.

Of the participants, 63.5% who thinks that they have
not adequate and balanced diet were using MVM,
on the contrary, 4.5% of the participants who have
sufficient and balanced diet was also using a MVM.
Adequate and balanced nutrition perception is a
relative thought and could be affected by many factors.
A full stomach could be a criterion for sufficient and
balanced nutrition for a person while the quality and
content of the food consumed for another. The idea of
supplementing the diet with micronutrients might be
a necessity for those who think that they do not have
enough and balanced diet. The primary reasons stated
such as nutritional deficiency and health protection
for MVM intake in other studies conducted support
this finding (12,18,19).

Similar to previous studies, use of MVM in adults was
associated with good health characteristics, such as
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regular physical activity, abstinence from smoking
(18,21-23) It may be that individuals who have a
healthy life behavior have a better perception of their
own health than others, which might explain their use
of MVM less.

In Coskun et al’s study (12), 25% of participants
reported that they regularly use vitamins every
day similar to our study (24.8%). To the authors’
knowledge, there is no cross-sectional study similar to
our study except Coskun et al’s study related to daily
MVM use.

The most common reasons stated by the participants
for using MVM are malaise, suggestion, frequent
infection, and lack of concentration, respectively.
In many studies in the literature, the main reasons
for the consumers’ use of vitamins are stated to
feel tired and think they have an unbalanced diet
(12,19,20). It could be said that people feel tired due
to their intense daily life and working conditions,
illness, stress, and not being able to pay attention
to their diet in daily rush. It could be said that these
conditions might lead people to use MVM in order to
increase their quality of life. In this study, prevention
of frequent infections is also among the causes of
MVM use. In a study, which questioned the MVM use
of both parents and their children, parents stated that
they frequently use MVM to strengthen the immune
system either for themselves or their children, and to
protect themselves against cancer (5). One of the most
frequently considered ingredients is vitamin C, which
strengthens this opinion.

In total, 59.0% of MVM users had started to use on
the recommendation of health personal such as
physicians, dietitians, physiotherapists, 28.2% of
pharmacists, and 12.8% via internet. On the contrary,
it was stated that MVM users had obeyed physician
or internet recommendations only (12,19). In Turkey,
MVM have been sold under the permission of the
Ministry of Agriculture and Forestry, and the health
insurance system does not cover the payment. This
situation increases the uncontrolled and unstable use
of that sort of products. Moreover, especially internet

advertisements have a great impact on using MVM,
also using these supplements without counseling a
physician and not containing the recommended levels,
and especially for individuals using medications
and who are pregnant. Since there might be some
side effects, using of these supplements above the
recommended maximum levels. In this regard, audits
and warnings by the Ministry of Health and the
Ministry of Agriculture and Forestry can reduce the
uncontrolled use of MVMs. Public awareness should
be increased by the health professionals and internet
selling should be avoided.

In this study, the first three points participants stated
while purchasing a MVM supplement were price
(61.9%), brand (47.6%), and naturality (39.0%), while
in another study conducted in Turkey, price was the
least stated feature (12). This might be due to the
participants of the current study who were mainly
students. Besides, 32.4% of the participants stated that
they pay attention to the content; Coenzyme Q, Vitamin
C and Ginseng were the most preferred ingredients.
Vitamin C may be chosen due to its immune system
strengthening effect, and Ginseng and Coenzyme Q
are particularly prominent in advertisements that
may explain the reason the preference. This result
reveals once again the effect of advertisements on the
use of MVM.

Considering the opinions of the participants, more
than one-third of the participants (39.1%) stated that
they have believed on the effectiveness of MVM and
would recommend the use of MVM to the others. In
a study reported from United Arab Emirates , 74.8%
believed on the effect of MVM, and 61.3% stated that
they would recommend it (16). In the study it was
found that, 96.2% of MVM users stated that they will
recommend MVM to the others and believed in their
efficacy, while only 6.5% of MVM was non-users. That
is, if someone uses MVM and experienced the positive
effects or believes that there would be some positive
effect in the future, he/she recommends to the others.
It was seen that 85.7% of those who use MVM have
positive thoughts that it may be necessary to use MVM
even in regular nutrition. This belief might be sourced
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from the advertisements presents these preparations
as energizing supplements. Moreover, most of the
people might not have the knowledge that “a healthy
individual will not need MVM in case of adequate
and balanced nutrition” (1,2), and healthcare
professionals might neglect to give counseling on this
issue to their clients. Public training efforts and public
campaigns on this subject could be helpful to reverse
this perception.

In line with these results, in order to increase the level
of awareness of people on these issues, education
should be provided to raise awareness of nutrition
beginning at an early age, and public awareness
should be made through the mass media, and social
media projects. Health personnel should explain
indications of MVM and its side effects that may occur
in case of misuse when needed. Within the framework
of rational medication use, more training should be
given to physicians and pharmacists.

LIMITATIONS

Since the sample of this study was not representative,
the findings could not be generated for the universe.
The findings are representative of the study sample
and caution is necessary when extrapolating the data
for the general public. We cannot completely rule
out the potential for self-selection bias. Furthermore,
given the descriptive nature of the data we cannot
evaluate causality which related with MVM use.
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