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Introduction

The

television [4], [5].
The global

use of dietary supplements
manufactured products intended to enrich the diet
with vitamins, minerals, herbs, and amino acids, has
substantially increased, mainly in the United States of
America (USA), Europe, and the Middle East [1], [2].

Unlike drugs, DS is not evaluated for safety
and efficacy before obtaining permission for sale;
therefore, it may carry the risk of being contaminated or
adulterated [3]. In addition, DS has become business-
worthy rather than a supplement of health and
nutritional value. Hence, it is now available as over the
counter products in supermarkets and pharmacies. In
addition, they are purchased on the internet without any
formal supervision; they are also heavily advertised on

DS market has dramatically
expanded and is expected to reach USD 278.02 billion

Abstract
BACKGROUND: Dietary supplements (DS) use has substantially become prevalent worldwide. However, a limited

number of studies have addressed the consumption of DS among college students.

AIM: The objective of the study was to explore the prevalence of DS use among college students in an Egyptian
college, their motives for DS use, and the association with sociodemographic and lifestyle factors.

METHODS: A cross-sectional study was conducted on 180 (18-25 years) college students at Helwan University.
A self-administered questionnaire that included sociodemographic and lifestyle characteristics, DS use, commonly
used types, reasons for use, and sources of information was employed.

RESULTS: More than two-thirds of the participants (117 students) have used DS with no difference among sex except
for the types and motives for use (p < 0.001). The most used types were amino acids and proteins, multivitamins
and minerals, and weight-loss herbals. Male students mainly used amino acids and proteins (54.7%), multivitamins,
and minerals (17.2%), for building muscles (50%), gaining more energy (14%), and maintaining good health (14%).
Female students consumed multivitamins and minerals (35.8%), weight-loss herbals (28.3%), for health promotion
(34%) and weight management (28.3%). The main sources of information were the internet, health-care providers,
and coaches. Male users depended primarily on the internet; however, female users received information from
health-care providers (p < 0.001). Practicing exercise, non-smoking, and dietary patterns were associated with DS
use.

CONCLUSION: DS use is remarkably common among college students in Egypt since their freshmen year. The
findings highlight an urgent need to raise students’ awareness regarding the appropriate use of DS from reliable
sources to control DS use and prevent adverse effects.

by 2024. Still, the DS market is an emerging one in the
Middle East and Africa region; South Africa continues
to be the biggest market in the region, though. While
Egypt has witnessed a similar surge in the DS sales in
2017, especially for vitamins and minerals, because of
the public lack of awareness about healthy food, and
the strong desire to compensate for poor-eating habits
and boost the immune system [6], [7], [8].

The National Institute of Health reported
that DS use is more common among those who are
physically active, non-smoker, highly aware of healthy
lifestyles and diets, and have lower body mass index
(BMI) [9]. College students are a special group that
shares a variety of characteristics and similar lifestyles,
though. Hence, this group may have distinct patterns of
DS use [10]. To this end, many studies were interested
in assessing the prevalence of DS use among college
students in different countries. Some studies that
were conducted among college students in one of the
universities of the United Arab Emirates (UAE) and
Italy have shown that around 40% of participants have

(DS),
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regularly used DS, while in Qatar and Australia, more
than two-thirds of the participants have used DS [11],
[12], [13], [14]. The participants reported that coaches,
friends, the internet, family members, and health-care
providers were the main sources of information about
DS [15], [16], [17].

Despite the popularity of DS use in Egypt,
there is paucity in the documentation of the DS use,
especially among college students. This study aimed to
explore the prevalence of DS use, determine reasons
for their use, and assess the associated factors of DS
use among students at the College of Law, Helwan
University in Egypt.

Methods

Study design and setting

This was an exploratory cross-sectional study
conducted at the main campus of Helwan University in
Ain Helwan, which is 30 km south of Cairo governorate.

Sample size and sampling technique

The target population was students from the
College of Law, as a sample of the colleges which are
characterized by the theoretical nature of their teaching
and lack of specialization for undergraduates. Therefore,
students are easily accessible, as they have more free
time than those in any other practical college. Besides,
the Faculty of Law gave the researchers the approval
and facilitated conducting the study with its students.

A consecutive sample of 252 students from the
College of Law was recruited from February 2019 to April
2019. The researchers excluded 72 questionnaires; 47
questionnaires were for incomplete responses, and 25
questionnaires were for chronic medical conditions.
The final sample became 180 students.

Ethics approval and consent to participate

The Ethical Review Committee in the Faculty
of Medicine, Cairo University revised and approved
the study protocol. The protocol was examined and
registered in July 2017 with report number N-63-2017.
Informed written consent was obtained from subjects
who agreed to participate in the study after proper
orientation about the purpose of the study and assured
confidentiality.

Inclusion criteria

Egyptian undergraduates (males and females)
from freshmen to senior years.

Exclusion criteria

Students who had any medical conditions
that lasted more than 6 months (heart diseases-
hypertension-diabetes =~ mellitus—kidney = diseases-
thyroid dysfunction-cancer-autoimmune diseases).

Data collection tool

The researchers used a structured, self-
administered questionnaire [11], [13], [14], [15]. The
original form was translated by two language experts
into Arabic and back-translated to English by another
two independent language experts.

The questionnaire was pretested among 10
college students (beyond the sample size), as a small-
scale pilot study, before executing the field survey to ensure
the clarity and comprehension of the questions. Some
questions were modified based on the pilot study results;
besides, three expert professors checked its content validity;
then, the questionnaire was circulated among the authors,
in its final version, to approve it as the data collection tool.
The final questionnaire was expected to take 15 min to be
completed and was administered in Arabic only.

Data were collected by one trained researcher
to enhance the reliability of the study and minimize
the interobserver variation in data collection. The
researcher distributed the questionnaire to the students
at the respective college in front of their classrooms,
while they were waiting for a lecture or have just finished
the class; the students completed the questionnaire
voluntarily. Before administering it, the researcher gave
a short introduction about the objectives of the study
and the questionnaire and defined DS as products
intended to supplement the diet, including vitamins,
minerals, herbs, and amino acids.

The questionnaire included three parts
Part one

Sociodemographic  data, including age,
sex, and academic year, marital status, and place of
accommodation

Anthropometric data, including weight and height
(self-reported) to calculate the BMI (calculated as weight
in kilograms divided by height in meter squared, or kg/m?)

Chronic medical conditions that lasted more
than 6 months (heart diseases- hypertension- diabetes
mellitus—kidney diseases- thyroid dysfunction-cancer-
autoimmune diseases).

Part two: lifestyle characteristics

Nutrition behavior; types of diet followed (high
protein - low fat - no specific diet followed) and their
satisfaction with food alone to fulfill their nutritional needs

Open Access Maced J Med Sci. 2020 Oct 04; 8(E):566-573.
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Practice regular exercise, and

duration in minutes per week

reasons,

Smoking status (current cigarette smoker -
ex-smoker - never smoke)

Self-rated
(excellent-good-fair-below).

health status

Part three: DS use

Ever use DSs throughout their life, and if NO,
causes of not using DS

The purpose of DS use (i.e., maintaining or
improving health, beauty benefits, weight loss, building
muscle, giving more energy, and enhancing the diet)

Sources of information about DS (internet,
coaches, friends, family members, newspaper and
magazine, and health-care providers)

Commonly used types by the participants
(vitamins and minerals- non-vitamins and non-minerals
“amino acids/protein- herbals for weight loss- creatinine-

Omega 3”) Duration of DS s use.

Data analysis

Data were gathered, checked, and timely
reviewed to ensure the quality and completeness of
questionnaire forms. Pre-coded data were fed into the
computer using the Statistical Package of the Social
Science Software program (SPSS for Windows, version
20.1, SPSS Inc., Chicago, IL, USA) for statistical
analysis. Categorical variables were expressed in
frequency and percentages. Continuous variables were
expressed as range, mean * standard deviation. Chi-
square test or Fisher’'s exact test applied to assess
significant differences for categorical characteristics
of the demographic and lifestyle characteristics for
males and females, and DS users and non-users.
Logistic regression analyses were applied to examine
the relationships between selected demographic and
lifestyle characteristics and DS use, where odds ratios
and their 95% confidence intervals were computed.
p < 0.05 was considered statistically significant. Tables
and figures were used to illustrate the information.

Results

Sample characteristics

The study included 180 students, equally
divided between males and females. The sample
comprised students from the four academic years of
college; the mean age of the participants was 20.9 +
1.43 years, and the range was from 18 to 25 years old.

The majority of students were single, non-smokers,
and living with their families. More than one-third of the
students were overweight (BMI= 25). Table 1 shows
these characteristics of the sample.

Two-thirds of the male students were practicing
regular exercises, primarily to increase their muscle
masses, and mostly for more than 300 min/week.
Whereas 46.7% of female students were practicing
regular exercises, commonly for 30—150 min/week; their
prime motive was to lose weight, which is significantly
different from male students (p < 0.001).

Lifestyle characteristics associated with
DS use

As showed in Table 2, DS has been used
by 117 (65%) of students: 54.7% males and 45.3%
females with no significant difference (p = 0.08). DS
use was the minimum in the first academic year and
increased to reach the maximum in the last year
(p < 0.001). Regarding nutrition behavior, nearly half of
the users preferred to follow a high protein diet, and
one-third went for a low-fat diet (p < 0.001). However,
three-quarters of the users believed that food alone is
not enough to satisfy their nutritional needs (p < 0.001).
Besides, more than two-thirds of DS users rated their
health (excellent/good) versus the non-users who rated
their health as (fair/below) (p < 0.001).

Nearly all the DS users were non-smokers
and were also engaging in doing regular exercise
more than the non-users (66.7% vs. 31.7%) and for a
longer duration (more than 300 min vs. 30-150 min,
respectively) (p < 0.001). The main motives for DS
users to do exercise were to increase the muscle mass
(34.6%), lose weight (26.9%), or just to relieve stress
and improve their fitness (p < 0.006).

Patterns of DS use among male and female
users

Amino acids/proteins were the most common DS
used by half of the males, followed by multivitamins and
minerals 17% then creatinine 9.4% while females commonly
took multivitamins and minerals 35.8%, followed by herbals
for weight loss 28.3%, then individual minerals (iron, folic
acid, zinc) 20.8% (p < 0.001), as shown in Table 3.

In terms of reasons for DS use, half of the
male users primarily sought to build their muscles, then
gain more energy and promote or maintain good health
(28%). Health benefit was the prime motive for female
users (34%), followed by body shape and weight
management (28.3%). As for sources of information
about DS, male users relied mainly on the internet
(23.4%) then coaches (20.3%). However, health-care
providers (physicians or pharmacists) were the most
popular source for females (30.2%), then the internet
(24.5%), and family members (22.6%).
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Table 1: Demographic and lifestyle characteristics of the enrolled students (n = 180)

Variables Total, n (%) (n = 180) Males, n (%) 90 (50) Females, n (%) 90 (50) p-value”
Academic years
1% year 44 (24.4) 21(23.3) 23 (25.6) 0.6
2™ year 42 (23.3) 20 (22.2) 22 (24.4)
3" year 46 (25.6) 21(23.3) 25 (27.8)
4" year 48 (26.7) 28 (31.2) 20 (22.2)
Marital status
Single 169 (93.9) 88 (97.8) 81 (90) 0.029*
Married 11(6.1) 2(2.2) 9 (10)
Living
With family 144 (80) 61 (67.8) 83 (92.2) 0.001*
With friends 20 (11.1) 20 (22.2) 0 (0)
In university Campus 16 (8.9 9 (10) 7(7.8)
BMI?
Average BMI (18.5-24.9) 99 (55) 54 (60) 45 (50) 0.174
Overweight BMI (25-29.9) 57 (31.7) 28 (31.1) 29 (32.2)
Obese BMI 230 24 (13.3) 8(8.9) 16 (17.8)
Type of diet followed
High protein diet 59 (32.8) 34 (37.8) 25 (27.8) 0.03*
Low fat diet 47 (26.1) 16 (17.8) 31(34.4)
No specific diet followed 74 (41.1) 40 (44.4) 34 (37.8)
Food alone is enough to satisfy your nutritional needs
Yes 68 (37.8) 31(34.4) 37 (41.1) 0.35
No 112 (62.2) 59 (65.6) 53 (58.9)
Self-rated health status
Excellent 32(17.8) 24 (26.7) 8(8.9) 0.008*
Good 66 (36.7) 27 (30) 39 (43.3)
Fair 67 (37.2) 34 (37.8) 33 (36.7)
Below 15(8.3) 5(5.6) 10 (11.1)
Smoking
Current cigarette smoker 22 (12.2) 19 (21.1) 3(3.3) 0.001*
Ex-smoker 7 (3.9) 7(7.8) 0(0)
Never smoke 151 (83.9) 64 (71.1) 87 (96.7)
Practice regular exercise®
Yes 98 (54.4) 56 (62.2) 42 (46.7) 0.036*
No 82 (45.6) 34 (37.8) 48 (53.3)
Reasons from regular exercise (n = 98)
Increase muscle mass 30 (30.6) 30 (53.6) 0(0) 0.001*
Fitness and relief stress 29 (29.6) 10 (17.9) 19 (45.2)
Weight loss 25 (25.5) 4(7.1) 21 (50)
Win the competition 14 (14.3) 12 (21.4) 2(4.8)
Exercise duration/week/min (n = 98)
<30 min 4(4.1) 2(3.6) 2(4.8) 0.001*
30-150 min 26 (26.5) 5(8.9) 21 (50)
150-300 min 27 (27.6) 9(16.1) 18 (42.9)
More than 300 min 41 (41.8) 40 (71.4) 1(2.4)

*p < 0.05. “Body mass index (BMI; measured weight in kilograms divided by measured height in meters squared) was categorized for repetitive adults according to the World Health Organization’s cut-off points for
underweight, healthy weight, overweight, and obese [18]. "Chi-square test or Fisher’s exact test used when 20% of cells have expected <5. Exercise is a subset of physical activity that is planned, structured, and aim to

improve or maintain the physical fitness [15], [19].

Half of the male users obtained DS from
the internet (websites and social media), followed by
DS stores (25%), while 56% of females purchased
DS from pharmacies, followed by the internet (35%).
Furthermore, the majority of males used to consume
DS for a longer duration (6 ms—1 year) than females
who commonly used DS from (1-4 weeks).

Onthe other hand, Figure 1illustrates the main
reasons that non-users provided for not consuming
DS. Expenses were the main challenge that more

60.00%
53.80%
50.00%
40.50%
40.00%
30.00%
21.60%
18.90% 19.20%
20.00% ? 15.4%
11.509 90%
10.00% l I
0.00%
Expenses Fear from Don't have enough No need
complications information)
mMales m Females

Figure 1: Causes of not using the dietary supplements among the
non-users, males and female students (n = 63). *p = 0.02

than one-half of male non-users encountered, while
the lack of proper knowledge on DS was the primary
reason for 40% of female non-users (p = 0.02).

The relationships between selected
demographic and lifestyle characteristics and DS

The odds ratios and 95% confidence interval
(Cl) of logistic regression analysis, as presented in
Table 4, illustrate the relationships between several
demographic and lifestyle characteristics and DS use.
Not only did DS use increase significantly by age (e.g.,
the fourth-year students were 11 times more than
the 1°-year students regarding DS use) but it also
increased with BMI= 25 and the participants who rated
their health as excellent/good. Regarding the dietary
patterns, DS use was 4 times higher among students
who were not satisfied with food alone to fulfill their
nutritional needs, and 10 times higher among those
following a high protein diet. Furthermore, practicing
regular exercise was significantly four times higher
with DS use, either for muscle gaining, winning a
competition (odds ratio = 7.1) or weight loss (odds
ratio = 3.7).
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Table 2: Demographic and lifestyle characteristics for DSs
users and non-users (n = 180)

g

Variables DS users, DS non- p-value
n (%) user, n (%)

Total 117 (65) 63 (35)

Sex
Male 64 (54.7) 26 (41.3) 0.08
Female 53 (45.3) 37 (58.7)

Academic years
1% year 15 (12.8) 29 (46) 0.001"
2" year 26 (22.2) 16 (25.4)
3" year 35(29.9) 11 (17.5)
4" year 41(35) 7 (11.1)

Marital status
Single 110 (94) 59 (93.7) 0.9
Married 7 (6) 4(6.3)

Living
With family 91 (77.8) 53 (84.1) 0.32
With friends 16 (13.7) 4(6.3)
In university campus 10 (8.5) 6 (9.5)

BMI?
Average BMI (18.5-24.9) 48 (41) 51 (81) 0.001*
Overweight BMI (25-29.9) 48 (41) 9(14.3)
Obese BMI 230 21 (18) 3(4.7)

Type of diet followed
High protein diet 51 (43.6) 8(12.7) 0.001*
Low fat diet 38 (32.5) 9 (14.3)
No specific diet followed 28 (23.9) 46 (73)

Food alone is enough to satisfy your nutritional needs
Yes 29 (24.8) 39 (61.9) 0.001"
No 88 (75.2) 24 (38.1)

Self-rated health status
Excellent 30 (25.6) 2(3.2) 0.001*
Good 50 (42.7) 16 (25.4)
Fair 33 (28.2) 34 (54)
Below 4 (3.4) 11 (17.5)

Smoking
Current cigarette smoker 4 (3.4) 18 (28.6) 0.001*
Ex-smoker 6 (5.1) 1(1.6)
Never smoke 107 (91.5) 44 (69.8)

Practice regular exercise®
Yes 78 (66.7) 20 (31.7) 0.001*
No 39 (33.3) 43 (68.3)

Reasons from regular exercise (n = 98)
Increase muscle mass 27 (34.6) 3 (15) 0.009*
Weight loss 21(26.9) 4 (20)
Fitness and relief stress 17 (21.8) 12 (60)
Win the competition 13 (16.7) 1(5)

Exercise duration/week /min (n=98)
<30 min 3(3.8) 1(5) 0.001"
30-150 min 14 (17.9) 12 (60)
150-300 min 23 (29.5) 4 (20)
More than 300 min 38 (48.7) 3 (15)

*p < 0.05. “Body mass index (BMI; measured weight in kilograms divided by measured height in meters
squared) was categorized for repetitive adults according to the World Health Organization’s cut-off points
for underweight, healthy weight, overweight, and obese [18]. "Chi-square test or Fisher's exact test used
when 20% of cells have expected <5. “Exercise is a subset of physical activity that is planned, structured,
and aim to improve or maintain the physical fitness [15], [19]. DS: Dietary supplements.

Discussion

The current study revealed that almost two-
thirds of participants (65%) have taken DSs. Lieberman
et al. reported similar results among college students
in the USA (66%), while higher rates of DS use were
demonstrated in Saudi Arabia (76.6%) [2], [15]. DS use
started among freshmen (12.8%) and increased with
age to reach its maximum in the final academic year
(35%), as students during the university years become
overly concerned about their body shape, stay on
campus for a longer time, and become more influenced
by their peers [20].

Many surveys have demonstrated that DS
users adopt several positive health habits more than
DS non-users [21], [22]. In this study, more than two-
thirds of the participants were doing regular exercises
either to build muscle mass and win competitions (odds
ratio 7.1, C1 1.9-25.03) or to lose weight (odds ratio 3.7,
Cl 1.01-13.6). Results from other studies aligned with

these findings that DS users commonly make their best
efforts to be in good health and avoid obesity [21], [22].
Another Egyptian study illustrated that more than half
of the participants of young Egyptian athletes (13-18
years old) use sports drinks (66.9%) and creatine
(54.3%) [23]. Similarly, almost half of the DS users in
Radwan et al. study engaged in regular exercise for
three hours daily [24]. Furthermore, non-smoking, as
a healthy habit, was more common among DS users,
where the majority of DS users in this study were non-
smokers [25].

However, DS use may be associated with
a possible negative consequence; students might
consider DS as a substitute for a balanced healthy diet.
Three-quarters of the users believed that food is not
enough to meet their nutritional needs (odds ratio 4.9,
Cl 2.6-9.5). Liberman et al. also highlighted this finding
and recommended that national nutrition policies
should encourage the consumption of healthy foods to
maintain health instead of DS use [15].

Regarding the patterns of DS use, males and
females were significantly different. The most types
used were amino acids and proteins, multivitamins,
and minerals and weight-loss herbals. Muscle building,
promoting or maintaining good health, and managing
weight were the leading motives for DS use. Half of the
male students used mainly amino acids and proteins,
followed by multivitamins and minerals (17%), where
they were mainly seeking to build muscles, gain
more energy, and maintain good health. Yet, more
than one-third of female students primarily consumed
multivitamins and minerals for staying in good shape, and
herbal supplements (28.3%) for managing their weight.
These findings were in alignment with the nationwide
survey conducted in Japan among college students
which declared that the main purpose for DS use was
the health benefits among males and females, followed
by muscle building for males and beauty supplements
and weight management for females [16]. In five USA
universities, college students (males and females)
mainly used multivitamin or multi-mineral supplements,
while protein or amino acid supplements were mainly
used by male students [15]. In a study conducted in
South East Asia, 43% of the Malaysian students were
using vitamins and minerals [26]. In addition, male
students at Ardabil University in Iran commonly used
branched-chain amino acids and protein powder, while
female students mainly used multivitamins and multi-
minerals [27].

The internet was the primary source of information
for DS users. Male students depended on the internet as
the main source of information, followed by coaches, then
health-care providers, where they mostly bought DS on the
internet. While females received the advice from health-
care providers, then the internet, and family members;
besides, they bought DS mainly from pharmacies and after
that on the internet. In most relevant studies, the sources of
informationwere the same, butthey differinorderanddegree
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Table 3: Patterns of DSs use among the enrolled students (n = 117)

Variables Total, n (%) (n = 117) Males, n (%) 64 (54.7) Females, n (%) 53 (45.3) p-value**
DSs used
Amino acids/protein 36 (30.8) 35(54.7) 1(1.9) 0.0001*
Multivitamins and minerals 30 (25.6) 11(17.2) 19 (35.8)
Herbals for weight loss 19 (16.2) 4(6.3) 15 (28.3)
Individual minerals (iron, folic acid, zinc) 12 (10.3) 1(1.6) 11 (20.8)
Individual vitamins (B, C, D) 10 (8.5) 4(6.3) 6 (11.3)
Creatinine 6(5.1) 6(9.4) 0(0)
Omega 3 4(3.4) 3(4.7) 1(1.9)
Reasons for using DS
Muscle building 32 (27.4) 32 (50) 0(0) 0.001*
Promote/maintain good health 27 (23.1) 9 (14) 18 (34)
Weight loss 19 (16.2) 4(6.3) 15 (28.3)
Enhance the diet 11(9.4) 8(12.5) 3(5.7)
Give more energy 10 (8.5) 9(14.1) 1(1.8)
Beauty (skin-hair) 9(7.7) 0(0) 9 (17)
Medical need/deficiency 9(7.7) 2(3.1) 7(13.2)
Sources of information about DS
Internet 28 (23.9) 15 (23.4) 13 (24.5) 0.001*
Health-care provider (physician-pharmacist) 26 (22.2) 10 (15.6) 16 (30.2)
Coach 18 (15.4) 6(9.4) 12 (22.6)
Friends 16 (13.7) 9 (14.1) 7(13.2)
Family members 13 (11.1) 13 (20.3) 0(0)
Television, newspaper , magazine 9(7.7) 4 (6.3) 5(9.4)
DSs store 7(6) 7(10.9) 0(0)
Places of getting DS
Pharmacies 40(34.2) 10 (15.6) 30 (56.6) 0.003*
Electronic websites 25 (21.4) 17 (26.6) 8(15.1)
Social media sites 25(21.4) 14 (21.9) 11 (20.8)
Friends 17 (14.5) 16 (25) 1(1.9)
DS store 10 (8.5) 7(10.9) 3(5.7)
Duration of use of DS
1-4 weeks 27 (23.1) 6(9.4) 21(39.6) 0.001*
1 ms—6 ms 44 (37.6) 20 (31.3) 24 (45.3)
6 ms—1 year 36 (30.8) 29 (45.2) 7(13.2)
More than 1 year 10 (8.5) 9 (14.1) 1(1.9)

*p < 0.05. **Chi-square test or Fisher’s exact test used when 20% of cells have expected <5. DS: Dietary supplements.

Table 4: Odds ratios for the association between selected demographic and lifestyle characteristics and aspects of DS use among
the DS users

Variables Ever using any DSs
B SE Odds ratio 95% confidence interval p-value
Sex
Male 0.541 0.316 1.718 0.9-3.19 0.087
Female 1
Academic years
1% year - - 1
2™ year 1.145 0.450 3.142 1.3-7.5 0.011*
3" year 1.817 0.470 6.152 2.5-15.4 0.001*
4" year 2427 0.518 11.324 4.1-31.3 0.001*
BMI?
Average BMI (18.5-24.9) - 1
Overweight BMI (25-29.9) 1.735 0.415 5.667 2.5-12.8 0.0001*
Obese BMI 230 2.007 0.649 7.438 2.1-26.5 0.002*
Type of diet followed
High protein diet 2.349 0.450 10.473 4.3-25.2 0.001*
Low fat diet 1.937 0.441 6.937 2.9-16.5 0.001*
No specific diet followed - - 1
Food alone is enough to satisfy your nutritional needs
Yes - - 1
No 1.596 0.336 4.931 2.6-9.5 0.0001*
Self-rated health status
Excellent/good 1.687 0.342 5.405 2.8-10.6 0.0001*
Fair/below - 1
Smoking
Current cigarette smoker - 1 3.6-35.2 0.0001*
Non-smoker(never/former) 2425 0.580 1.3
Practice regular exercise®
Yes 1.459 0.334 4.30 22-83 0.0001*
No - - 1
Reasons from regular exercise (n = 98) increase muscle mass/win competition 1.954 0.646 71 1.9-25.03 0.002*
Weight loss 1.310 0.663 37 1.01-13.6 0.048*
Fitness and relief stress - 1
Exercise duration/week/min (n = 98)
<30 min - - 1
30-150 min -0.944 1.220 0.389 0.036-4.25 0.439
150-300 min 0.651 1.275 1.917 0.16-23.3 0.610
More than 300 min 1.440 1.301 4.222 0.33-54.1 0.268

*p < 0.05. “Body mass index (BMI; measured weight in kilograms divided by measured height in meters squared) was categorized for repetitive adults according to the World Health Organization’s cut-off points for
underweight, healthy weight, overweight, and obese [18]. *Exercise is a subset of physical activity that is planned, structured, and aim to improve or maintain the physical fitness [15], [19]. DS: Dietary supplement.

of importance. In Japan, for example, the internet and the internet, followed by friends and trainers, whereas female
stores are the most common sources of information, and  students received information from family members and
college students commonly get the DS from pharmacies or  health-care providers, respectively [15]. On the contrary,
drug stores, followed by the internet [16]. In the USA, male  in the UAE, health-care providers were the most common
college students preferred to acquire information from the  and trustworthy source of information among students;
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therefore, students commonly got the DS from pharmacies
more than the health club stores and the supermarkets [14].

In addition, this study was concerned to uncover
the refraining reasons for DS non-users. One-third of the
participants have never taken DS. Female non-users
declared that the main reason was the lack of enough
information about DS, followed by fear of complications,
while the expenses were the main obstacle for male
students and the nonexistence of need comes next.
Similar reasons, in different order though, were also
given in studies by Axon et al. and Fattahzadeh-Ardalani
et al., in which the participants thought that they did not
need DS, or they did not believe in their effectiveness,
followed by the problem of expenses [27], [28].

Conclusion

DSs use was prevalent among more than two-
thirds of the participants from Helwan College students
who consumed these products as a part of their healthy
lifestyle. This obvious DS use may be concerning as a
habit established during university years that could
persist through adult life. Building muscle mass, weight
management, and maintaining good health were the main
motives for DS use. The most commonly used DS were
amino acids and proteins, herbals for weight management,
and multivitamins and minerals. This study explored the
patterns of DS use, a contribution that can help foster a
heightened awareness and education intervention about
the reality and myths of DS, consequently prevent possible
future adverse effects of DS use among college students.
Furthermore, the study could be a base for a nationwide
survey assessing the consumption of DS among all age
groups, sexes, and social classes in Egypt.

Study limitations

This was an exploratory cross-sectional
study used a consecutive non-probability sample of
students from one college, who accepted to share in
the study. Hence, we cannot generalize the results for
all the students at Helwan University. However, due to
the paucity of studies addressing this point, this study
aimed to explore the patterns of Ds use among college
students, to be a base for further studies on a wide
scale; the objectives were achieved.
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