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Abstract

Background: The economic boom in Saudi Arabia indirectly prompted the use of dietary supplements in the
last two decades. Our aim is to investigate the prevalence of dietary supplement use and its association with
sociodemographic/lifestyle characteristics among Saudi female students.

Methods: In this cross-sectional study, 534 female participants (219 years of age) completed a self-administered
questionnaire that include sociodemographic and lifestyle characteristics, perceived health status, dietary supplement

use, general awareness, attitudes and behavior.

Results: In all participants, the prevalence of dietary supplement use was 76.6% (n =409). High level of education
(p =0.002) and more physical activity (p =0.008) exhibited a significant positive association with users than to
non-users. The frequency showed that beta-carotene (54.2%), chamomile (54.2%), and glucosamine (53.8%) were
the most preferred diet supplements under the category “when needed”. Cod liver oil (71.3%), omega 3 (68.3%),
multi-vitamins (61.5%), ginseng (60%), and vitamin A (60%), were mostly used “from time to time”. Multi-minerals
(34.4%) were the preferred choice when it comes to daily use. The main reasons for supplement use were to
“maintain healthy hair” and “injury and illness” (both 26.2%). About 38.4% were not aware and 30.3% disagree on
differences taking supplements with or without consulting a medical professional. About 36.7% lack information
about side effects while, 35.0% were unaware about any health effect of dietary supplements.

Conclusion: The prevalence of dietary supplement use was high in Saudi female students and was significantly

associated with sociodemographic and lifestyle factors.
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Background

The Kingdom of Saudi Arabia is a fast growing eco-
nomic country that has affected its general population in
various ways including a transition in daily lifestyle pat-
terns and dietary intake habits. The pace of change has
diverted the traditional Saudi diet towards the so-called
Western diets, with increased consumption of energy
dense and processed foods leading towards increased
prevalence of non-communicable diseases in many Arab
regions [1, 2].
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Studies from several regions in Saudi Arabia in differ-
ent age groups and sex have shown overweight- and
obesity-related demographic, socioeconomic status and
physical activity factors [3-6]. A recent study performed
by our group in Saudi children has shown the influence
of knowledge and attitude on vitamin D status [7]. In
Saudi Arabia, 66% of adult men and 71% of adult
women are either overweight or obese [8], indirectly
contributing to a very high healthcare burden [9]. Emer-
ging scientific evidence regarding the positive and nega-
tive effects of dietary supplements has opened more
options to maintain a healthy life [10].
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Dietary supplements are food products containing
dietary ingredients intended to add more nutritional
value to a normal diet [11]. There is a lot of evidence on
the widespread use of dietary supplements in US and
Europe [12-18]. In GCC countries, reports have demon-
strated an increase in demand for nutritional supple-
ments [19-22]. For instance, a recent study performed
among college students in Qatar revealed a high per-
centage (49.6%) use of nutritional and herbal supple-
ments. In addition, the use of complementary and
alternative medicines in the general population and pa-
tients with diabetes have been observed in Bahrain and
Saudi Arabia, respectively [20, 23]. There are studies re-
garding the use and awareness of dietary/multi-vitamin
and folic acid supplements in pregnant Saudi women
[24] as well as vitamin D supplements in Saudi female
outpatients [25]. However, only one study exhibited the
usage pattern of dietary supplements in professional
Saudi male athletes [26]. There is no study present till
date providing information about the determinants of
dietary supplement use in the female population of
Saudi Arabia. To the best of our knowledge, this is the
first study of its kind to examine the use of dietary sup-
plements and it association with sociodemographic/life-
style factors, behavior, and awareness among Saudi
female students.

Methods

Sample size calculation

Sample size calculation was based on existing literature
[27]. With the prevalence of 39% of dietary supplement
use in college students, 5% margin of error, the required
sample size at 95% confidence interval is 366 patients.
After adjusting for non-response of 30%, 534 female par-
ticipants were enrolled in the study.

Study population

The sample population of this cross-sectional study in-
cluded 319 students randomly selected from science and
health colleges (Medicine, Science, Pharmacy, Informa-
tion Technology, Dentistry and Applied Medical Sci-
ence) and 215 from Humanitarian colleges (Education,
Business Administration, Arts, Tourism/Antique, Law/
Political Science and Language/Translation) of King
Saud University, Riyadh, Saudi Arabia. All 534 partici-
pants were females aged 19 to 26 years.

Data collection and measurements

A pilot study (10 students) was performed to confirm
the reliability and validity of the questionnaire by using
different approaches. We distributed the questionnaire
amongst students to get their feedback regarding the un-
derstanding and clarity of all questions. The question-
naire was then reviewed by experts in related fields as

Page 2 of 7

well as other expert colleagues within the university. We
also asked external reviewers to provide their feedback
and opinion in developing/improving the questionnaire
to ensure reliability of the test and compared the results
of our pilot study with the results of similar work done
previously. We introduced all necessary expert feedback
and suggestions accordingly until we had a final ques-
tionnaire which was used in the present study.

The participants were asked to complete the self-
administered questionnaire. It was divided into four
parts including sociodemographic/lifestyle characteris-
tic, frequency, type and reason of supplement used in
different circumstances and awareness and attitude
about use of dietary supplements. Income <5000 Saudi
Arabia riyals (SAR) was considered low, between 5000
and 9999 SAR was considered average, 10,000—16,000
SAR was considered moderate and >16,000 SAR was
considered high. The type of physical activity included
walking, resistance exercises, swimming and dance. The
questionnaire also included sources of spending, moti-
vations, and circumstances for use of dietary supple-
ments. Participants were also asked to respond for the

Table 1 Participants Sociodemographic/lifestyle Characteristics

Demographics N (%)
Age (years)

19-22 280 (52.4)

22-24 125 (234)

24-26 52 (9.7)

> 26 77 (144)
BMI Status (kg/m?)

Normal 325 (60.9)

Overweight 148 (27.7)

Obese 61 (11.4)
Social Status

Married 136 (25.5)

Single 398 (74.5)
Monthly Family Income (SAR)

<5000 57 (10.7)

5000-10,000 159 (29.8)

10,000-16,000 148 (27.7)

> 16,000 170 (31.8)
The Academic Track

Scientific and Medical Colleges 319 (59.7)

Humanity Colleges 215 (40.3)
Educational Level:

3rd - 5th Level 236 (44.2)

6th — 8th Level 201 (37.6)

> 8th Level 97 (18.2)

Note: Data presented as frequencies (%)
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importance of physician’s role in diet supplement
purchases.

Regarding dietary supplement use, participants were
asked whether they were currently taking any supple-
ment together about information on the frequency
and duration of use for each dietary supplement
reported.

Table 2 Participants History of Disease, Physical activity,
Prevalence of Dietary Supplements

Parameters Dietary Supplement P-values
Use
Yes No

Age (in Years) 0.234

19-22 206 (73.6) 74 (264)
22-24 97 (77.6) 28 (22.4)
24-26 41 (78.8) 11212

Higher than 26 65 (84.4) 12 (15.6)

Family Income (in Saudi Riyals) 0.135
Less than 5000 40 (70.2) 17 (29.8)
5000-10,000 131 (824) 28(17.6)
10,000-16,000 114 (770) 34 (23.0)

Higher than 16,000 124 (729) 46 (27.1)

Marital Status 0.171
Married 110 (80.9) 26 (19.1)

Single 299 (75.1) 99 (24.9)

BMI Status 0.227
Normal 244 (75.1) 81 (249
Overweight 113 (764) 35 (23.6)

Obese 52 (85.2) 9 (14.8)

The Academic Track 0.164
Scientific and Medical 251 (78.7) 68 (21.3)
Humanities 158 (73.5) 57 (26.5)

Education Level 0.002
3rd - 5th Level 167 (70.8) 69 (29.2)
6th — 8th Level 156 (776) 45 (224)
> 8th Level 86 (88.7) 11(11.3)

Health Problems 0.095
Vitamin D deficiency 76 (90.5) 8 (9.5)

Other Disease 76 (81.7) 17 (18.3)

Physical Activity 0.008
Physical Activity (Yes) 314 (79.5) 81 (20.5)
Resistance Exercise + Walking (Yes) 256 (79.5) 66 (20.5) 0.050
Walk (Yes) 211 (7900 56 (21.0) 0.184
Resistance Exercise (Yes) 45 (81.8) 10 (18.2) 0334
Swimming (Yes) 41 (78.8) 1121.2) 0.686
Dance (Yes) 29 (80.6) 7 (194) 0.561
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Data analysis

Cronbach’s a, an estimate of coefficient of reliability, was
measured for the questionnaire and the value obtained
was 84% (excellent). The association between sociode-
mographic/lifestyle characteristics of respondents and
use of supplements were assessed using the Chi-square
test or Fisher exact test. Type and use of dietary supple-
ments, reason for use, awareness and attitude, sources of
information, spending and purchases were presented as
frequency distributions. Analyses were performed using
SPSS software, version 16 (SPSS, Chicago, IL, USA). The
significance level was set at P < 0.05.

Table 3 Association between Use of Dietary Supplements, Age,
Marital status, Family Income, BMI, Academic Track, Educational
Level and Health Problems, physical activity

Parameters Dietary Supplement Use P-values
Yes No

Age (in Years) 0.234

19-22 206 (73.6) 74 (26.4)
22-24 97 (77.6) 28 (22.4)
24-26 41 (78.8) 11212

Higher than 26 65 (84.4) 12 (15.6)

Family Income (in Saudi Riyals) 0.135
Less than 5000 40 (70.2) 17 (29.8)
5000-10,000 131 (824) 28 (17.6)
10,000-16,000 114 (77.0) 34 (23.0)

Higher than 16,000 124 (72.9) 46 (27.1)

Marital Status 0.171
Married 110 (80.9) 26 (19.1)

Single 299 (75.1) 99 (24.9)

BMI Status 0.227
Normal 244 (75.1) 81 (24.9)
Overweight 113 (76.4) 35 (236)

Obese 52 (85.2) 9 (14.8)

The Academic Track 0.164
Scientific and Medical 251 (78.7) 68 (21.3)

Humanities 158 (73.5) 57 (26.5)

Education Level 0.002
3rd - 5th Level 167 (70.8) 69 (29.2)
6th — 8th Level 156 (77.6) 45 (224)
> 8th Level 86 (88.7) 11(11.3)

Health Problems 0.095
Vitamin D deficiency 76 (90.5) 8 (9.5)

Other Disease 76 (81.7) 17 (18.3)

Physical Activity 0.008

Physical Activity (Yes) 314 (79.5) 81 (20.5)

Note: Data presented as frequencies (%)

Note: Data presented as frequencies (%). P < 0.05
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Table 4 Types and Use of Dietary Supplements

Supplements As needed From time to time Daily When Sick
Active Protein 9 (42.9) 6 (28.6) 5(238) 149
Beta-carotene 13 (54.2) 7(29.2) 4(167) O
Calcium 30 (283) 59 (55.7) 8(75 9(85)
Chamomile 13 (54.2) 11 (45.8) 0 0
Chromium 7 (36.8) 6 (31.6) 4(21.1)  2(105)
CO enzyme 8 (47.1) 6 (35.3) 2(11.8) 159
Cod liver oil 15 (18.8) 7(71.3) 7 (8.8) 1(1.3)
Folic acid 30 (34.1) 3 (489) 9(102) 6(638)
Garlic capsules 1(42.3) 4 (53.8) 0 1(3.8)
Ginkgo biloba 7 (333) 2(57.1) 0 2(9.5)
Ginseng 6 (30.0) 2 (60.0) 0 2 (10.0)
Glucosamine 7 (53.8) (30.8) 1(7.7) 1(7.7)
Iron 40 (27.6) 66 (45.5) 16 (11.0) 23 (15.9)
Magnesium 8(33.3) 11 (45.8) 3(125) 2(83)
Multi minerals 8 (25.0) 13 (40.6) 11 (344) 0
Multivitamins 19 (19.8) 59 (61.5) 14 (146) 4 (4.2)
Omega-3 14 (17.1) 56 (68.3) 110134 102
Potassium 7 (28.0) 11 (44.0) 4 (1600 3(120)
Vitamin A 18 (22.5) 48 (60.0) 11(138) 338
Vitamin B12 20 (30.8) 37 (56.9) 6(9.2) 230
Vitamin B Group 22 (30.6) 2 (583) 683 228
Vitamin C 16 (25.8) 34 (54.8) 6 (9.7) 6 (9.7)
Vitamin D 55 (27.1) 114 (56.2) 13 (64) 21(103)
Zinc 12(207) 36 (62.1) (12.1) 3.2

Note: Data presented as frequencies (%)
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Results

Sociodemographic and lifestyle characteristics

Table 1 represents the sociodemographic/lifestyle charac-
teristics of the participants (n=534) (age range; 19—
21 years), 23.4% females (age range; 22—24 years), 9.7% fe-
males (age range; 24—26 years), and 14.4% females (age
range; >27 years). The majority of the respondents showed
normal BMI (60.9%), marital status (single, 74.5%), higher
family income (16,000 SAR, 31.8%), and education level
(3rd — 5th level, 44.2%).

Table 2 shows the prevalence of dietary supplement
use, distribution of participant’s dietary history and the
type of physical activity. The prevalence of dietary sup-
plement use was 76.6% (n = 409) among female students.
In the study population 92.7% were nonsmokers and
74% responded positive for daily physical activity with
walking as most preferred type.

The association between use of dietary supplements
and socioeconomic, demographic factors and physical
activity are presented in Table 3. A high level of educa-
tion (P=0.002), and more physical activity (P =0.008)
were both significantly associated with use of dietary
supplement than non-users.

Types and use of dietary supplement

Table 4 shows different types of dietary supplements
consumed by the participants at different circum-
stances: vitamins (A, D, and C), beta-carotene, vitamin
B group, vitamin B12, multivitamins, minerals, vitamin/
mineral complexes, muti-minerals ginseng, Ginkgo biloba,
chamomile, garlic capsules, CO enzyme, active protein,
omega-3, cod liver oil, and glucosamine.

409 (76.6%) students used at least one of the above
mentioned dietary supplements in the past 12 months
preceding the study. Based on four categories (when it is
needed, from time to time, daily, and during disease),

Osteoporosis I 0.5%

To maintain the freshness of the skin 3.2%

body building 3.9%

prevention 5.3%

A lack of vitamins and minerals

feeling exhausted

Maintain healthy hair

Injury or falleniill

0.0% 5.0%

Fig. 1 Reasons for using Dietary Supplements

10.0%

14.8%

19.7%

26.2%

26.2%

15.0% 20.0% 25.0% 30.0%




Alfawaz et al. BMIC Women's Health (2017) 17:116

Table 5 Source of Spending, Purchase, Duration of Use and
Sources of Information dietary supplementations

Survey Questions

N (%)

What is the source of spending on food supplements?

On your account
Free

Insurance

The purchase of nutritional supplements by?

Prescription
Pharmacies
Internet

The private

339 (76.7)
61 (13.8)
42 (9.5)

329 (79.3)
63 (15.2)
22 (53)
1(0.2)

What is the duration of your use of nutritional supplements?

2 weeks
From time to time
A month
Daily
Weekly
3 Months
6 Months
One year
Information Sources on Supplements
Social Media
Internet
Newspapers
Family
More than one source
Physician
Pharmacies
Friends
The books

104 (23.9)
97 (22.2)

91 (209)

62 (14.2)
29 (6.7)
25 (5.7)
15 (34)
13 (3.0)

203 (38.0)

Note: Data presented as frequencies (%)

Table 6 Awareness and Attitudes about Supplement Use
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the frequency for dietary supplements use showed that
beta-carotene (54.2%), chamomile (54.2%), and glucosa-
mine (53.8%) were the most preferred diet supplements
in the category “when needed”. Cod liver oil (71.3%),
omega 3 (68.3%), multi-vitamins (61.5%), ginseng (60%),
and vitamin A (60%), were among the most frequently
used supplement under the category (from time to time).
Multi-minerals (34.4%) was the preferred choice for daily
use. Iron (15.9%) and potassium (12%) supplements were
common in the diseased category (Table 4).

Reasons for the use of dietary supplements
Reasons for the use of dietary supplements was pre-
sented in Fig. 1. These include to “maintain healthy hair”
and in “injury and illness” (both at 26.2%).

Sources of spending, purchase information, and duration
of use of dietary supplementations

The sources of spending, motivation, circumstances,
duration of use and sources of information about dietary
supplementation are presented in Table 5. Dietary sup-
plements were mainly purchased at their own expense
(76.7%) following only a medical prescription (79.3%) for
a maximum of two weeks (23.9%). Social media was the
most common source (38%) of information for dietary
supplements.

Awareness and attitude about supplements use

Table 6 lists the questions about the general awareness
and attitudes in the use of dietary supplements. Majority
of the participants (70.6%) use dietary supplements fol-
lowing a doctor’s prescription but 38.4% do not know
the difference between taking the supplements with or
without consulting a medical professional while 30.3%
claim there is no difference. Majority of them (40.1%)
read the attached guide/medical instructions before
use of dietary supplements. About 36.9% agreed that
there are negative side effects of dietary supplements
with 36.7% of students unaware of this fact. Almost
40% of the participants responded positively to the

Awareness and Attitudes Yes No Sometimes I don't know
Do you...

Take dietary supplements based on a prescription through a doctor? 377 (70.6) 55 (10.3) 56 (10.5) 46 (8.6)
Think that there is a difference between taking the supplements with or 115 (21.5) 162 (30.3) 529.7) 205 (384)
without by medical consult?

Read the attached instructions with the supplement? 214 (40.1) 142 (26.6) 61 (11.4) 117 (21.9)
Think that dietary supplements have any negative side effects? 197 (36.9) 74 (13.9) 67 (12.5) 196 (36.7)
See the food supplements essential for your health? 212 (39.7) 38 (7.1) 97 (18.2) 187 (35.0)
Think that dietary supplements substitute for food diversity 65 (12.2) 205 (384) 54 (10.1) 210 (39.3)
Know that you have to do lab test to check levels of vitamins and minerals? 194 (36.3) 252 (47.2) 88 (16.5) -

Note: Data presented as frequencies (%)
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consideration of food supplements being essential for
their health. However, 35% were unaware of this
information.

Discussion

The present study demonstrated the high prevalence of
dietary supplement use and its association with sociode-
mographic and lifestyle factors in female student at King
Saud University, Saudi Arabia. The association between
higher education level and dietary supplement use has
been shown in various studies. Pouchieu and colleagues
demonstrated a significant direct association of higher
level of education and dietary supplement use in French
adult population [28]. Similarly, a study performed by
Mileva-Peceva et al. reported a significantly higher con-
sumption of vitamins and/or mineral food supplements
in females with a higher educational status [18]. Our
present study supports the above findings showing a sig-
nificant direct association between level of education
and dietary supplements use.

Studies across different populations and sex show a
healthier lifestyle associated with dietary supplement use
[29-31]. A study performed by Kim et al. [32] in a Ko-
rean population (men and women) showed that dietary
supplement users were more likely to be engaged in
moderate or vigorous physical activity. Pouchieu and
colleagues [28] also reported that women with higher
use of dietary supplements showed high level of physical
activity. Our present study supported the above results
showing a significant direct association of physical activ-
ity with dietary supplement users. Although awareness
of dietary supplements use based on a prescription by a
physician was high (70.6%, and 79.3%, respectively), par-
ticipants lack proper information and basic knowledge
about side effects, importance of doctor’s prescription
and reliable source. A possible cause for this unaware-
ness could be the lack of proper counseling and recom-
mendations about healthy diet from time to time via
reliable sources like physicians and experts. The present
study has some limitations and should be considered be-
fore extrapolating the results to the general public. The
present findings cannot be generalized due to small sam-
ple size, which is not representative of the overall female
population in Saudi Arabia. Due to the cross-sectional de-
sign of this study, the reported associations, particularly
with respect to sociodemographic/lifestyle characteristic
and health outcomes could not establish causality.

Conclusions

In conclusion, the present study provided new informa-
tion regarding the high prevalence of dietary supplement
use among females in Saudi Arabia. The study reported
a significant direct association between higher level of
education, physical activity and the use of dietary
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supplements. Moreover, the study emphasizes the need
for increased awareness and basic knowledge related to
side effects and source of reliable information for the
use of dietary supplements. Finally, the present study
highlights the need to have expert healthcare practi-
tioners in the related field for proper and timely guid-
ance in general population.
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