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Abstract: At the start of 2020, a new coronavirus (COVID-19) invaded the world leading to the death
of 3.92 million people. Sadly, to date, no remedy has been discovered for this virus. Preventive
vaccines have been under investigation, but were unavailable until December 2020. Clinical deficien-
cies of nutrients may increase susceptibility to infections. This knowledge may have provided an
incentive for some dietary supplement (DS) manufacturers to advertise their products as COVID-19
preventatives or cures without any substantiation, targeting mainly social media fans. The objective
of this research was to assess the usage, knowledge and attitudes towards dietary supplementa-
tion before and during the COVID-19 pandemic among Lebanese people. A cross-sectional study
was conducted based on a convenience sample (N = 2966) and information from participants aged
18 years and above was collected about periods before and during the pandemic. Our findings
showed that attitudes towards DSs changed when the pandemic emerged and people believed that
DSs can improve their health and strengthen their immunity. Despite the rise in DS prescription
by healthcare professionals, the prevalence of DS use decreased from 73.3% before the pandemic to
69.9% during the pandemic (p < 0.001). Study results declared that the weekly or the daily estimated
intake had increased during the pandemic as compared to before the pandemic, from 14% to 15.6%
for antioxidants (p = 0.014), from 35.3% to 42.1% for vitamin C (p < 0.001), from 35.5% to 41% for
vitamin D (p < 0.001), from 15.2% to 17.5% for vitamin E (p = 0.002), and from 18.8% to 29.3% for zinc
(p < 0.001) and other vitamins and minerals (from 9% to 10.9%, p < 0.001). Binary logistic regression
indicated that the use of DSs during the pandemic was 4 times higher among those infected with
COVID-19, 30 times higher among those who used to take DSs before pandemic, and 1.5 times higher
among those who worked in the medical sector. To conclude, there is a crucial need to increase
awareness among Lebanese people regarding the use of DSs.
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1. Introduction

The year 2020 threatened the world community [1]. The source of warning emerged in
Wuhan, China, where a report of symptoms resembling those of pneumonia with unknown
etiology on 19 December 2019 was published [1]. Distressingly, a new strain of coronavirus
was then discovered and named as coronavirus disease (COVID-19) [2]. Global spread
of the virus occurred until the COVID-19 outbreak was declared as a pandemic in March
2020 by the World Health Organization (WHO) [2]. Recent updates in June 2021 show that
there are approximately 33 million total infection cases, 601,506 deaths, and 66.1% of the
world’s population still not vaccinated [3]. According to the world data, only 27.1% of the
world’s population has received at least one dose of a COVID-19 vaccine, and 13.7% is
fully vaccinated as of 20 July 2021 [2]. The virus was characterized by rapid and aggressive
transmission, along with the absence of medical treatment options [2,3]. During 2020,
the clinical development process for a novel preventive vaccine was still under investi-
gation, and all countries were competing to announce the first effective vaccine to fight
the novel virus. Preventive vaccines were under investigation, but were still unavailable
until December 2020. [2,3]. Consequently, people tended to rely on non-pharmacological
preventive measures including public health strategies such as wearing masks, washing
hands, and use of sterilizing products [2,3]. However, others also tend to rely on additional
protective approaches through complementary and alternative medical options such as
DSs and herb-based products, which were believed to have defensive benefits against coro-
navirus [2,3]. In Lebanon, the Ministry of Public health confirmed the country’s first case
of novel coronavirus on 21 February 2020, and the disease started to spread uncontrollably
throughout the whole country [4]. Relevant data from the Lebanese Ministry of Public
health showed that there were 1422 confirmed COVID-19 cases by 13 June 2020, with an
incidence rate of 208 per million persons in the country [5]. Quarantine measures were
then enforced at different levels of daily life among Lebanese people affecting educational
and transportation sectors [4]. However, despite these implemented measures, hospitals
across the country were almost completely out of beds and suffered from dramatic increase
in virus cases along with a short supply of oxygen tanks and ventilators [4], added to a
severe financial crisis.

An increase in the consumption of DSs and herbal products has been observed recently
in many developed and developing countries [6]. According to the United States Food
and Drug Administration (FDA), a dietary supplement is a non-drug product intended
to supplement the diet with one or more of the following: vitamins, minerals, herbs,
and amino acids [7]. To ensure the composition, purity and scientific characteristics of
these products, FDA has established good manufacturing practices (GMPs) [8]. GMPs
control the addition of ingredients, the chance of contamination, and the packaging and
labeling of a product [8]. Many vitamins and minerals contained in DSs were shown to
have positive impact by reducing flu and influenza symptoms in previous attempts [9].
However, most of the detected benefits were reported among those who already had a
deficiency in the supplemented vitamins or minerals [9]. Although, there is a lack of
evidence in supporting their utility among COVID-19 patients and further clinical trials
need to be investigated [9], some micronutrients are an important concern, with promising
beneficial use among COVID-19 patients. For example, the evidence of the advantageous
use of vitamin D among COVID-19 patients is more powerful than that for other micronu-
trients [10]. Recent observations showed that those who were vitamin D deficient had
a 1.77 times greater significant risk of testing positive for COVID-19 [10]. Besides, an
ecological study represented certain nutrients as having higher interest for COVID-19
patients, most importantly vitamins D, C, B12, and iron, associated with lower COVID-19
incidence and/or mortality [11]. Importantly, the European Food Safety Authority (EFSA)
evaluated and focused on six vitamins (D, A, C, Folate, B6, B12) and four minerals (zinc,
iron, copper and selenium), essential for the normal functioning of the immune system, as
evidenced by previous trials, promising for COVID-19 management and future treatment
protocols [11]. Regardless of these facts, sales of DSs increased, and a survey conducted
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in the United States (US) showed that consumers increasingly turned towards vitamins
and mineral-containing products during the pandemic period [12]. Consumers in the US
tended to increase their consumption of these supplements by 10–15% since the COVID-19
pandemic began and nearly 20% who were not using DSs reported an expected trend
towards using supplements in the next three months [12]. Many supplement products
were proven to have added benefit in many infectious diseases, irrespective of coronavirus.
Data regarding COVID-19 and DSs is still scarce and any advised DS use should depend
on clinical trials. The FDA is authorized to review DSs only after they are introduced to
the market. These facts explain the random use of such products which is not prevalently
recognized as medication, perceived rather as food supplements [13]. While DSs have
proven benefits in preventing or mitigating the impacts of diseases, adverse events after
their consumption were also reported [14]. More attention to the side effects of these
supplements is needed especially in such pandemic periods, in which over dependence
by users is probably exacerbated. However, for most food nutrients, there are no adverse
effects observed because their absorption and/or excretion are perfectly regulated [14].
High consumption of fish oils may exacerbate anticoagulation and promote bleeding in
patients taking anticoagulant medications [14]. Additionally, endometriosis in women was
reported after consuming isoflavones with increased risk of estrogen sensitive cancers [14].
Ephedra plant is contained in many of the body weight supplements, and contributes to
increasing heart rate and blood pressure [15]. Similarly, brand names of certain herbal
products are worryingly popular in Lebanon despite the huge evidence-based data about
reported adverse events (liver injury, jaundice, nausea, pale stool, tiredness, fatigue, and
abdominal pain) [16]. Some reports included hepatitis, acute liver failure and even death
among consumers [16]. Clearly, the problem of random consumption of DSs is exacerbated
during the COVID-19 pandemic, when most people spend their time online [17]. This
leads the DS manufacturers to follow fraudulent approaches in order to advertise their
products targeting mainly the younger generation and adolescents, the main users of social
media platforms [17].Of course, consumers should know that DSs are not totally danger-
ous, and they can be lifesavings in situations like anemia and hypovitaminosis related
conditions [17]. However, the risk begins when unnecessary amounts of these products are
consumed and when they are employed to replace food in the diet [18]. The need for our
research study emerged due to the observed exacerbation of the random and unnecessary
consumption of supplement products, during the COVID-19 pandemic, among Lebanese
people. The main goal of this research study is to assess the usage, knowledge and attitudes
towards dietary supplementation before and during the COVID-19 pandemic in Lebanon.
To the best of our knowledge, it the first study of its kind in Lebanon.

2. Materials and Methods
2.1. Study Design and Survey Instrument

A cross-sectional study using an online survey was conducted in Lebanon between
12 January and 21 February 2021, when the country was tragically attacked by the novel
coronavirus. The World Health Organization (WHO) stated that by 1 February 2021, the
country had 531 total deaths due to COVID-19 [2]. The questionnaire included 83 questions,
divided into 12 major sections. The first section contained eleven questions covering
demographic and socio-economic data (age, gender, residency, education, job nature,
monthly income). The second section included eight questions concerning diet and health
including current diet, history of diseases, COVID-19 infection status, medications taken
while being infected. Sections 3 and 4 (28 questions) covered the knowledge, attitudes and
practices related to DSs, and the symptoms after supplement intake “if any”. The fifth
and sixth sections (6 questions) asked about the estimated intake and the reason for use of
vitamins and minerals. Sections 7 and 8 (14 questions) focused on protein supplements use,
estimated intake, reason for use and brand names. Sections 9 and 10 (ten questions) covered
the same information regarding herbal products. The last two sections (six questions) asked
about energy drinks use, estimated intake and brand names. All questions were reported
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at two different periods, before and during the COVID-19 pandemic. The questionnaire
was self-administered and estimated to be completed by 10–15 min in the pilot testing.
This questionnaire is available upon request.

2.2. Sampling Strategy

Eligible participants (Lebanese) were invited to participate in the survey through
social media (WhatsApp, Facebook, Instagram, radio channels). It was chiefly an online
survey due to forced COVID-19 pandemic lockdown restrictions and inability to conduct
face to face interviews. All participants voluntarily participated in the study, and exposed
to the study aims and objectives before filling the survey. The inclusion criteria were:
(1) participants aged 18 years old and above; (2) Lebanese and currently residing in
Lebanon. Participants were excluded if: (1) younger than 18 years old; (2) not Lebanese or
currently residing outside Lebanon.

2.3. Sample Size

The final sample size to be included in the analysis is 2966 participants.

2.4. Statistical Analysis

Data were analyzed using SPSS software, version 25.0. Continuous variables were
reported as mean (standard deviation (SD)), while categorical variables were reported as
frequencies and percentages. The chi square test was used to determine the association
between categorical variables, and the McNemar test was used to investigate the differences
between categorical variables before and during the COVID-19 pandemic. Additionally,
significant predictors of dietary supplement intake before and during the pandemic period
were determined using binary logistic regression analysis, presented by models 1 and 2.
As regards model 1, fifteen predictor variables were initially entered to the model without
adjustment. However, the backwards stepwise analysis method provides the finest model
to include the most significant variables in a lean representation. Backwards stepwise
method lessens the variables to ten, so they are the most significant variables for estimation
of the likely intake of DSs before the COVID-19 pandemic among study participants.
Similarly, 17 predictor variables were initially entered to model 2 without adjustment.
However, the backwards stepwise analysis method gives the finest model for including the
most significant variables in a lean representation. Backwards stepwise method lessens
the variables to eight, so they are the most significant variables for estimating the likely
intake of DSs during the COVID-19 pandemic among study participants. The removal
of the variable in the stepwise probability in the backward stepwise method was at 0.05
significance level. A confidence interval of 95% was applied, and the level of significance
was predetermined at 5% (p < 0.05 was considered to be significant).

2.5. Ethical Aspects

The study was conducted according to the guidelines of the Declaration of Helsinki,
and approved by the Ethics Committee of the Al-Zahraa University Medical Center, Beirut,
Lebanon, reference Nb 9-2020. Anonymity of respondents was guaranteed throughout the
process of data collection and analysis. Informed consent was obtained from all subjects
involved in the study.

3. Results
3.1. Characteristics of Study Participants

The survey was completed by 3017 participants, and those who were less than 18 years
old were excluded to end up with a sample of 2966 participants. Females represented 51.2%
(n = 1522) of the study population, while 48.8% (n = 1449) were males. The average mean
age of the overall sample population was 29.47 (SD = 11.4), males (M = 26.13; SD = 4.6),
and females (M = 23.75; SD = 5.83). Around 47.3% of participants (n = 1402) were between
18–24 years old. In total, 39.3% of males were between 18–24 years old, while 54.9% of
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females were in this age group, p < 0.001. Nearly half of participants (50.8%, n = 1505)
had normal self-reported body mass index (BMI), 30.9% (n = 915) were overweight, 12.9%
(n = 384) and 5.4% (n = 161) were obese and underweight, respectively. Specifically, 40.9%
of males had normal BMI, while more than half of females (60.1%) had acceptable body
weight. In addition, the proportion of males with overweight (39.5%), and obesity (17.8%)
was higher than females (22.7% and 8.3%, respectively), p < 0.001. Moreover, half of the
study participants (50%, n = 1485) were residing in Beirut and the Mount Lebanon area,
19.1% (n = 568) and 19% (n = 565) were residing in North Lebanon and South Lebanon,
respectively, while 11.9% (n = 354) lived in the Bekaa region. Distinctively, there was
no significant difference between males and females regarding their area of residency, as
nearly half of male and female participants were living in Beirut and Mount Lebanon
area, p = 0.965. In addition, more than half of participants (63.9%, n = 1898) were single,
33.4% (n = 992) were married, while 2.7% (n = 81) were either divorced or widowed. The
proportion of single females (65.9%) was significantly higher than that of males (61.8%),
p < 0.001. Furthermore, the majority (79.2%, n = 2355) of study participants were studying
or had studied at university, whereas 5.5% reported to have less than high school education.
Results indicated that females who had studied or were studying at university were
significantly higher in number than males who reported the same educational level (83.5%
vs. 74.8%, respectively), p < 0.001. In total, 47.7% (n = 1416) reported having no job, 41.7%
(n = 1239) and 10.6% (n = 316) had jobs in non-medical and medical sectors, respectively.
Unemployed females (59.4%) were significantly higher in number than unemployed males
(35.4%), p < 0.001. Concerning monthly income, 39.3% (n = 1167) of participants were
earning 1,500,000–3,000,000 L.L, 36.4% (n = 1081) were earning < 1,500,000 L.L., and the
remaining (24.3%, n = 723) admitted to earning > 3,000,000 L.L. Furthermore, lower monthly
income (<1500000 L.L.) was observed more in females as compared to males (34.5% vs.
38.1%, respectively), whereas the highest monthly income (>3,000,000 L.L.) was reported
more by males (28.8%), as compared to females (20.2%), p < 0.001. When asked about the
impact of COVID-19 confinement period on the monthly income of the participants, 52.4%
admitted that their income had declined. Approximately equal proportions of male and
female participants admitted that their monthly income declined during the COVID-19
confinement period, p = 0.169. These findings are presented in Table 1.

Table 1. Demographic and socio-economic characteristics of the study population, overall and by gender.

Overall Males Females

Mean SD Mean SD Mean SD

Age 29.47 11.4 26.13 4.6 23.75 5.83
N % N % N % p-value

Age Categories 18–24 1402 47.3 569 39.3 833 54.9
<0.001>24 1560 52.7 877 60.7 683 45.1

BMI

Underweight 161 5.4 26 1.8 135 8.9

<0.001
Normal 1505 50.8 592 40.9 913 60.1

Overweight 915 30.9 571 39.5 344 22.7
Obese 384 12.9 258 17.8 126 8.3

Gender
Male 1449 48.8 - - - - -

Female 1522 51.2 - - - - -

Residency

Beirut or Mount
Lebanon 1485 50.0 719 49.6 766 50.3

0.965South Lebanon 565 19.0 275 19.0 290 19.1
Bekaa 354 11.9 176 12.2 177 11.6

North Lebanon 568 19.1 279 19.3 289 19

Marital Status
Single 1898 63.9 895 61.8 1003 65.9

<0.001Married 992 33.4 529 36.5 463 30.4
Others 81 2.7 26 1.8 56 3.7

Education
Less than high school 162 5.5 89 6.1 73 4.8

<0.001High school 455 15.3 277 19.1 178 11.7
University 2355 79.2 1083 74.8 1271 83.5
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Table 1. Cont.

Overall Males Females

Mean SD Mean SD Mean SD

Job Nature
No Job 1416 47.7 513 35.4 904 59.4

<0.001Medical sector 316 10.6 160 11.0 156 10.3
Non-Medical sector 1239 41.7 777 53.6 462 30.4

Monthly Income

<1,500,000 L.L. 1081 36.4 500 34.5 581 38.1

<0.001
1,500,000

−3,000,000 L.L. 1167 39.3 532 36.7 635 41.7

>3,000,000 L.L. 723 24.3 417 28.8 307 20.2
Impact

of
COVID-19

pandemic on
monthly income

Yes 1038 34.9 484 33.4 553 36.3

0.169
No 1556 52.4 778 53.7 778 51.1

1/4 income 126 4.2 69 4.7 57 3.8
1/2 income 170 5.7 85 5.8 85 5.6
3/4 income 82 2.7 34 2.3 48 3.2

Table 2 shows that 15.8% (n = 469) of the study population reported that they had
a history of chronic diseases. Approximately an equal proportion of males and females
had one or more chronic diseases, p = 0.528. Among the 469 sample participants who had
chronic diseases, 23.6% (n = 136) had hypertension, followed by asthma (15.1%, n = 87)
and diabetes (12.6%, n = 72). Other diseases were also reported including cardiovascular
diseases (10.1%, n = 58), chronic psychological disorders (6.9%, n = 39), osteoporosis (3.4%,
n = 20), renal diseases (1.6%, n = 9), and neoplasms (0.4%, n = 2). Moreover, hypertension
was the most reported disease by males; however, asthma was mostly reported by females,
p < 0.001. When asked about their current food regimen, 18.5% (n = 728) reported not
following any specific diet, 17.9% (n = 704) were following diet for weight loss, and 16.7%
(n = 659) and 12.2% (n = 479) evaluated their diets to be low in fat and salt respectively.
However, others reported following high protein (9.2%, n = 364), low carbohydrate (9.8%,
n = 386), high fat (2.6%, n = 103), vegetarian (4.9%, n = 195) and gluten free (2%, n = 79) diets.
Another 5.7% (n = 225) were following diet for weight loss, and 0.2% (n = 8) were adhering
to the intermittent fasting protocol. Moreover, among the 0.3% (n = 10) of participants
who reported to be on therapeutic diets were diets to manage diabetic, Crone’s, or GERD
symptoms, etc. Interestingly, a significantly higher proportion of female participants (11.3%)
were following weight loss diet, as compared to 6.5% of male participants, p < 0.001.

Furthermore, when asked about their COVID-19 infection status, more than half
(63.4%, n = 1885) stated that they were not infected, 21.7% (n = 645) were infected, and
14.9% (n = 441) were not sure about their infection status. Results showed that more
males (24.3%) had been infected by the novel coronavirus, as compared to females (19.2%),
p < 0.001. Among those who reported taking medications and supplements when they were
infected, the majority reported taking supplements including vitamin C (21.3%, n = 635),
followed by zinc (18.5%, n = 552) and vitamin D (17.8%, n = 529); however, analgesics like
Paracetamol were the most followed medical therapy by 11.3% (n = 335) of the participants.
Others stated using antibiotics (4.6%, n = 137), steroids (1.5%, n = 43), antivirals (0.2%,
n = 6), and plasma (0.3%, n = 8), whereas 24.6% (n = 730) reported that they did not follow
any therapy during their infectious period. Results also showed that more males (14.4%)
reported not using any medical therapy, as compared to females (10.2%), p < 0.001.
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Table 2. Health and COVID-19 infection status of the study participants, overall and by gender.

Overall Males Females

N % N % N % p-Value

Have Chronic disease
No 2502 84.2 1214 83.8 1288 84.6

0.528Yes 469 15.8 235 16.2 234 15.4

Type of disease

Cardiovascular 58 10.1 38 6.6 20 3.5

<0.001

Hypertension 136 23.6 86 14.9 50 8.6
Asthma 87 15.1 37 6.4 50 8.7
Renal 9 1.6 6 1.0 4 0.6

Neoplasms 2 0.4 0 0.0 2 0.4
Diabetes 72 12.6 42 7.3 31 5.3

Osteoporosis 20 3.4 5 0.8 15 2.6
Psychological

Disorders 39 6.9 20 3.5 19 3.4

GI
Tract Disorders 27 4.7 14 2.4 14 2.4

Thyroid Problems 30 5.3 8 1.4 23 3.9
Blood Disorders 29 5.1 11 1.9 18 3.1

Neurological
Disorders 20 3.4 5 0.9 15 2.5

Immune or
Inflammatory Diseases 31 5.4 12 2.1 19 3.3

Skin Problems 7 1.2 0 0.0 7 1.2
Joint or Back Problems 7 1.2 3 0.5 4 0.7

Current Diet

Weight loss 704 17.9 259 6.6 445 11.3

<0.001

Weight gain 225 5.7 133 3.4 92 2.3
High Protein 364 9.2 252 6.4 111 2.8

High Fat 103 2.6 77 1.9 26 0.7
Low Fat 659 16.7 330 8.4 329 8.3

Low Carbohydrate 386 9.8 200 5.1 186 4.7
Low Salt 479 12.2 261 6.6 219 5.5

Vegetarian 195 4.9 89 2.3 106 2.7
Gluten Free 79 2.0 53 1.3 26 0.7

Intermittent Fasting 8 0.2 1 0.0 6 0.2
Dairy Free 1 0.0 0 0.0 1 0.0

Non-Specific 728 18.5 339 8.6 388 9.8
Therapeutic 10 0.3 4 0.1 7 0.2

COVID-19
infection status

Not Infected 1885 63.4 862 59.4 1024 67.2
<0.001Got Infected 645 21.7 352 24.3 293 19.2

Not Sure 441 14.9 236 16.3 206 13.5

Medications for
COVID-19 management

No medications 730 24.6 428 14.4 303 10.2

<0.001

Vitamin C 635 21.3 318 21.8 317 21.8
Vitamin D 529 17.8 259 10.7 270 10.7

Zinc 552 18.5 281 8.7 270 9.1
Analgesic 335 11.3 161 9.5 174 9.1

Antibiotics 137 4.6 66 5.4 71 5.8
Steroids 43 1.5 19 0.7 25 0.8

3.2. Participants’ Knowledge of DSs

The statement that all-natural herbs are safe was approved by 31.6% (n = 939) of the
participants, while 34.5% (n = 1024) had no idea concerning their safety (Figure 1). More
males (37.3%) reported having no knowledge concerning this issue, as compared to females
(31.9%), p < 0.001 (Table S1). More than half of participants (67.1%, n = 1982) reported
that they did not know if the efficacy of DSs was based on clinical trials while only 27.3%
(n = 805) said that they did (Figure 1). No significant difference was observed between
males and females regarding the latest knowledge area, and more than half of males and
females did not know the answer, p = 0.524 (Table S1).
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Figure 1. Responses of study participants to the DSs knowledge questions.

Additionally, more than half of participants (56.7%, n = 1680) agreed with the claim
that protein supplements can strengthen muscles, whereas 37.3% (n = 1105) seemed to
have no idea concerning this effect (Figure 1). The percentage of males who approved the
efficacy of protein supplements for muscle strength was significantly higher than that of
females, (69.7% and 53.8%, respectively), p < 0.001 (Table S1).

Additionally, 38.9% (n = 1151) of respondents acknowledged that FDA regulates the
safety of DSs, while more than half (54.2%, n = 1601) did not know if the FDA has this
authority (Figure 1). Findings showed that more males (56.8%) reported not being familiar
with the FDA role, as compared to females (51.7%), p = 0.023 (Table S1). Besides, 35%
(n = 1033) of respondents believed that DSs can interact with drugs, while more than half
(54.3%, n = 1604) did not know if supplement ingredients can interact with drugs (Figure 1).
In addition, a higher level of knowledge was reported by males (55.9%), as compared
to females (52.7%), when asked about possible supplement–drug interactions, p = 0.025
(Table S1). The majority (76.3%, n = 2261) concurred that all DSs are pretested for safety,
while 20.2% (n = 597) claimed to have no idea, and 25% of males reported that they did
not know this answer, as compared to 15.6% of females, p < 0.001 (Figure 1 and Table S1).
Nearly half of participants (46.9%, n = 1389) accepted that DSs can be labeled as drugs, and
37.2% (n = 1100) seemed to have no idea about legal label requirements for DSs. Findings
also showed that males had lower awareness about the legal label requirements of DSs, as
compared to females, (40.9% vs. 33.5%, respectively), p < 0.001. Moreover, 33% (n = 973)
of participants reported that supplement products available at pharmacies are safe, while
more than half (54.7%, n = 1614) did not know the answer. More males (57.4%) had no
answer as regards the safety of the DSs at pharmacies than females (52.1%), p = 0.013
(Figure 1 and Table S1).

When participants were asked about their source of advice, 54.9% and 58.9% reported
using supplement products based on medical prescription before and during the COVID-19
pandemic, respectively. Findings showed that respondents relied more on dietitian’s advice
(19.1%, n = 249) before the COVID-19 pandemic as compared to during the pandemic
period (17.6%, n = 249). Similarly, those who used to follow the advice of sports trainers,
athletes, and friends had decreased by 4.4%, 0.6% and 1.4%, respectively, during the
pandemic period as compared to before that period. Furthermore, a higher significant
proportion of females (76.7% vs. 77.9%) mentioned following medical prescription for
DSs, as compared to males (40.5% vs. 53.1%), at both study periods (before vs. during
pandemic) (p < 0.001) (Table S1).

Additionally, participants were asked about the source of information they sought
concerning DSs Overall, health care providers were the main source of information reported
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to be sought by the majority (61.4% and 63.6% of participants before and during the COVID-
19 pandemic, respectively). Besides, the percentage of participants who reported getting
information from a friend, TV, sport trainers, supplement store salesperson, and mass
media decreased by 0.7%, 0.1%, 3.4%, 0.8% and 0.6% during the COVID-19 pandemic,
respectively (p < 0.001). However, the percentage of those who reported getting their
information from trusted journals, books, and family members increased by 2.8%, 0.3%
and 0.7% during the pandemic, respectively (p < 0.001). Furthermore, a higher significant
proportion of females (69.4% vs. 63.9%) mentioned seeking information from health care
providers, as compared to males (51.7% vs. 63.2%), at both study periods, before and
during pandemic, respectively (Table S1).

3.3. Attitudes Regarding DSs Beneficial Use

Attitudes to DSs were molded during the COVID-19 pandemic period in different
dimensions. Findings revealed that the pandemic significantly changed the attitude of the
participants towards the importance of DSs in supporting good health, the percentage of
agreement concerning this statement increasing from 56.5% before the pandemic to 69.7%
during the pandemic (p < 0.001) (Figure 2). The proportion of females who approved this
potentiality was significantly higher than that of males, before and during the pandemic
period (p = 0.012 and p = 0.01, respectively). (Table S2) Similarly, the number of partici-
pants who believed that DSs are important for their immunity had increased significantly
from 63% before the pandemic to 73.7% during the pandemic (p < 0.001) (Figure 2). The
proportion of females who approved the potentiality of DSs in strengthening immunity
was significantly higher than males, before and during pandemic period (p < 0.001 and
p = 0.037, respectively) (Table S2). Results showed a significant decrease in the percentage
of participants who reported that food nutrients are sufficient enough to support good
health during the pandemic (58.5%) as compared to before the pandemic (68%) (p < 0.001)
(Figure 2). Before the pandemic, there was no significant difference in the proportion
of male and female participants who approved (p = 0.074), while during the pandemic
a higher proportion of males (62.0%) than females (55.1%) approved the sufficiency of
food nutrients, p < 0.001 (Table S2). The percentage of those who assumed that DSs can
replace food nutrients had increased significantly from 20.6% to 24.3% once the COVID-19
pandemic emerged (p < 0.001). More males believed in the ability of DSs to replace food
nutrients as compared to females, at both study periods (p < 0.001). When asked if DSs
can cause symptoms, the percentage of participants who perceived supplements to cause
symptoms decreased from 46.4% to 45.4% (p < 0.001). More females believed in the ability
of DSs to cause symptoms as compared to males, before (p = 0.001) and during the pan-
demic (p = 0.006). Similarly, a significant decrease in the percentage of responders who
believed that DSs can affect health negatively was reported, as the agreement with this
statement decreased from 31.1% to 30.1% during the pandemic (p = 0.007). However, there
was no significant difference in the proportion of males and females who perceived the
ability of DSs top affect their health negatively, before the pandemic (p = 0.054) and during
the pandemic (p = 0.101). Contrarily, the findings showed no significant change in the
attitude of the participants concerning the ability of vitamin C supplements in protecting
them from flu, the percentage of participants who approved the statement decreasing from
21.6% before the pandemic to 21.3% during the pandemic (p = 0.391). Similarly, there was
no significant difference in the proportion of male and female participants who perceived
the latest potentiality of vitamin C, at both study periods (Annex 2).
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Figure 2. Attitudes towards DSs beneficial use, before and during COVID-19 pandemic.

3.4. Practices Related to DS Use

With regards to vitamins and minerals supplementary products, study findings re-
vealed that the percentage of participants who used to take DSs (vitamins, minerals) before
the pandemic was 73.3% (n = 2177), and this percentage decreased significantly to 69.9%
(n = 2076) during the pandemic period (p < 0.001) (Figure 3). Besides, females reported
higher prevalent use of DSs than males, before and during COVID-19 (p < 0.001 and
p = 0.004, respectively) (Table S3).

Figure 3. Practices related to the use of vitamins, minerals, protein products, herbal products and
energy drinks before and during COVID-19 pandemic.

Concerning protein supplements, there was a significant decrease in the percentage
of participants who reported using protein-containing supplements, from 8.3% (n = 247)
before the pandemic to 5.5% (n = 163) during the pandemic. Besides, protein supplements
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were consumed more by male participants, as compared to females, at both study periods
(p < 0.001) (Table S3). With respect to herbal products, no significant change in their use
was reported, where only 6.3% (n = 188) and 6% (n = 179) admitted using herbal products
before and during the pandemic period, respectively (p = 0.478) (Figure 3). Besides, herbal
products were consumed more by females, as compared to males, at both study periods
(p < 0.001). The most used herbal products as reported by responders were curcumin,
ginger, oregano oil, coconut oil, Aloe vera, anise, cumin, chamomile, honey, green tea, and
garlic (Table S3).

With regards to energy drinks, a significantly lower percentage of the participants
consumed such drinks during the pandemic (5.6%, n = 166) compared to before the
pandemic (17.5%, n = 519), p < 0.001 (Figure 3). Besides, energy drinks were consumed
more by male participants, as compared to females, at both study periods (p < 0.001)
(Table S3).

Pharmacies were the main source of purchase of DSs, the percentage of participants
who purchased supplements from pharmacies increasing significantly from 91.7% before
the pandemic to 95.4% during the pandemic (p < 0.001). Interestingly, females tended to
purchase supplement products from pharmacies more than males, at both study periods,
p < 0.001 (Table S3). Pills were the most common form of DS used by the majority of the
participants before and during the pandemic (72.6% and 73.7%, respectively, p < 0.001).
Study results indicated that the COVID-19 emergency situation significantly changed the
practice of the participants towards the reading of labels, as the percentage of participants
who reported to read “always” increased from 29.2% before the pandemic to 34.3% during
the pandemic, p < 0.001. Moreover, the proportion of females who always read the label
was higher than males, before and during the COVID-19 pandemic (p < 0.001 and p = 0.016,
respectively) (Table S3).

Among the 653 participants who reported avoiding DSs, 25% (n = 163) and 24.1%
(n = 145) admitted that stomach pain was the main cause of avoidance in the pre pandemic
period and during the pandemic period, respectively (p < 0.001). Besides, the high price of
the DSs was represented to be another contributing factor as reported by 20.4% (n = 133)
and 24.8% (n = 150) of the participants before and during pandemic, respectively (p < 0.001)
(Table S3).

3.5. Estimation of Use

The estimated intakes of DSs were ranked as weekly or daily, monthly, or no use at
all (never) (Figure 4). The weekly or the daily estimated intake of antioxidants, vitamin C,
vitamin D, vitamin E, zinc, other vitamins and minerals had increased significantly during
the pandemic period. However, the weekly or the daily estimated intake of multivitamins,
iron, and magnesium had decreased significantly during the pandemic period, from 28.5%
to 28% for multivitamins (p = 0.009), from 26% to 25% for iron (p < 0.001) and from 26.9%
to 26.1% for magnesium (p < 0.001). The percentage of participants who stated that they
never take vitamin B12 supplements had increased significantly from 69.3% before the
pandemic to 70.5% during the pandemic (p = 0.032). Similar results for calcium were also
investigated, and the percentage of participants who stated that they never take calcium
supplements increased significantly from 69% beforethe pandemic to 70.8% during the
pandemic (p < 0.001), although findings revealed no significant change in the estimated use
of vitamin A (p = 0.588), folate (p = 0.365) and phosphorus (p = 0.576) supplements during
the pandemic period as compared to before that period. Concerning protein supplements,
the weekly or the daily intake of these supplements decreased significantly from 8.2%
before the pandemic to 4.9% during the pandemic, while their monthly intake increased
from 0.2% to 0.5% (p < 0.001). Similarly, when given a second option of recording protein
supplements, the weekly or daily intake of these supplements decreased significantly
from 2.2% before the pandemic to 1.1% during the pandemic, while the monthly intake
increased from 0% to 0.1%, respectively (p < 0.001). Concerning herbal products, there
was a significant increase in the percentage of participants who reported not using these
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supplements on any days of the week during the pandemic (94%) as compared to before
the pandemic (93.7%), p = 0.035. As regards energy drinks, 99.9% of participants admitted
consuming less than 7 cans/day before and during the pandemic with no significant
difference (p = 1) (Table S4).

Figure 4. Comparison between the weekly/daily use of DSs before and during COVID-19 pandemic.

3.6. Symptoms and Adverse Events

Study participants were asked to report any symptom or adverse event they had
experienced, after the use of any of the supplement products. Among those who reported
using DSs, 86.9% reported that they did not feel symptoms, and 13.1% that they did.
The most frequent symptom reported by 38.1% of the 256 participants was stomach pain,
followed by nausea (15.5%), tachycardia (12.9%), dizziness and fatigue (12%), and headache
(11.6%). Other symptoms reported by the minority were insomnia (0.9%), tremors (2.8%),
tingling of the hands and legs (1.7%), gastric distress (2.8%), loss of consciousness (0.6%),
and allergic and skin sensitivity reactions (1.1%).

3.7. Determinants of DS Intake before and during COVID-19 Pandemic Period, the Binary
Logistic Analysis

The binary logistic analysis shows the relationship between the predictors of DS intake
among the study population before and during COVID-19 presented as model 1 (Table 3)
(before COVID-19 pandemic) and model 2 (during COVID-19 pandemic). The backward
stepwise analysis of model 1 (Table 3) (before pandemic period) shows that females were
more likely to use DSs as compared to males (OR = 1.793; 95% CI (1.489–2.161). Besides,
those who were more educated had a higher probability of using DSs. Participants who
reported studying at university were predicted to use DSs more compared to those who
had lower than high school education (OR = 1.697; 95% CI (1.159–2.485). The residency
was shown to be an additional determinant; the highest estimated probability of DSs
intake was among those who reside in South Lebanon (OR = 1.453, 95% CI (1.129–1.870)
compared to those who reside in Beirut or Mount Lebanon. Additionally, the likelihood
intake of DSs is the highest among those who were employed in the non-medical sector
(OR = 1.697, 95% CI (1.388–2.075) compared to those who had no job. The health status
of participants was significantly associated with DSs in model 1 (Table 3), and those who
reported any chronic diseases were at greater risk of using DSs compared to those who are
disease free (OR = 1.69, 95% CI (1.294–2.208). Participants who did not agree with the claim
announcing that DSs are important for good health were less likely to use supplements
compared to those who approved this statement (OR = 0.405, 95%CI (0.281–0.582 Similarly,
those who did not agree with the claim that DSs are important for their immunity were less
likely to use supplements compared to those who approved this statement (OR = 0.434,
95% CI 0.296, 0.635). The backward analysis also shows that the likelihood of DS use
decreases among those who have a neutral attitude towards the idea that supplements can
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replace food nutrients as compared to those who support this attitude (OR = 0.558, 95% CI
(0.426–0.729)). Model 1 in Table 3 also highlighted the issue that trust in the label and the
safety of DSs can mold the practice of their intake, and participants who admitted having
no confidence in the label and the safety were less likely to use supplements (OR = 0.658,
95%CI (0.501–0.865), OR = 0.662, 95% CI (0.505–0.867) respectively). The backward stepwise
analysis of model 2 (Table 4) (during the pandemic period) showed that the likelihood
of DS intake increases highest among those who were employed in the medical sector as
compared to those who had no job (OR = 1.697, 95% CI (1.252–2.691)). COVID-19 infection
status also appeared to be a critical predictor factor; the highest intake of DSs was among
those who reported that they had the virus compared to those who reported not being
infected with COVID-19 (OR = 4.013, 95% CI (2.893–5.566)). Alongside model 1 (Table 3),
this model also showed that the attitude of the participants concerning multiple aspects
of DSs had affected their practice regarding DS intake. Participants who had a neutral
response towards the claim that DSs are important for good health were less likely to
use supplements compared to those who approved this statement (OR = 0.588, 95% CI
(0.455–0.76)). Model 2 (Table 4) also highlighted that the participants who believed that
food nutrients can be sufficient enough to support good health were less likely to use
DSs, and the likelihood of DS intake increased among those who expressed disagreement
towards the sufficiency of food nutrients in diet to support health and wellness, compared
to those who agreed that food nutrients can be sufficient (OR = 1.79, 95%CI (1.259–2.544)).
Moreover, participants who did not perceive the tendency of DSs to affect their health
negatively were more likely to use these supplements compared to those who agreed
with their tendency to do so (OR = 1.556, 95% CI (1.13–2.142)). Model 2 also investigated
that the participants who were assured of the ability of vitamin C to protect from flu and
of the safety of DSs were more likely to rely on them (OR = 1.683, 95% CI( 1.295–2.186),
OR = 0.611, 95% CI ( 0.471–0.792) respectively). Participants who used to rely on DSs before
the COVID-19 pandemic were very likely to persist in this practice during the pandemic
(OR = 29.01, 95% CI (22.852–36.827)).

Table 3. Regression analysis, Backward LR Odds Ratio (Model 1).

Determinants of DSs Use before COVID-19 Pandemic
Survey Question: Did You Use DSs? No (Reference), Yes. OR

95% C.I. For EXP (B)
p-Value

Lower Upper

Gender
Male (Reference). 1.00

Females as compared to males. 1.793 1.489 2.161 0.000
Education

less than high school (Reference). 1.00
High school level as compared to less than high school. 1.332 0.874 2.031 0.182

University as compared to less than high school. 1.697 1.159 2.485 0.007
Residency

Beirut and Mount Lebanon (Reference). 1.00
South Lebanon as compared to Beirut and Mount Lebanon. 1.453 1.129 1.870 0.004

Bekaa as compared to Beirut and Mount Lebanon. 1.253 0.939 1.673 0.126
North Lebanon as compared to Beirut and Mount Lebanon. 0.713 0.567 0.897 0.004

Job Nature
No job (Reference). 1.00

Medical sector as compared to having no job. 0.973 0.726 1.304 0.854
Non-Medical sector as compared to having no job. 1.697 1.388 2.075 0.000

Chronic disease status
Not having CD (Reference). 1.00

Having CD as compared to not having CD. 1.690 1.294 2.208 0.000
DSs are important for good health

Agree (Reference). 1.00
Neutral as compared to agree attitude. 0.590 0.461 0.755 0.000
Disagree as compared to agree attitude. 0.405 0.281 0.582 0.000
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Table 3. Cont.

Determinants of DSs Use before COVID-19 Pandemic
Survey Question: Did You Use DSs? No (Reference), Yes. OR

95% C.I. For EXP (B)
p-Value

Lower Upper

DSs are important for Immunity
Agree (Reference). 1.00

Neutral as compared to agree attitude. 0.694 0.543 0.887 0.003
Disagree as compared to agree attitude. 0.434 0.296 0.635 0.000

DSs can replace food nutrients
Agree (Reference). 1.00

Neutral as compared to agree attitude. 0.558 0.426 0.729 0.000
Disagree as compared to agree attitude. 0.915 0.700 1.197 0.517

Trust of label
Being confident (Reference). 1.00

Being non-confident as compared to being confident. 0.658 0.501 0.865 0.003
Trust of safety

Being confident (Reference). 1.00
Being non-confident as compared to being confident. 0.662 0.505 0.867 0.003

Table 4. Regression Analysis, Backward LR Odds Ratio (Model 2).

Determinants of DSs Use During COVID-19 Pandemic.
Survey Question: Do you Take DSs?

No (Reference), Yes
OR

95% C.I. For EXP (B)
p-Value

Lower Upper

Job Nature
No job (Reference). 1.00

Medical sector as compared to having no job. 1.836 1.252 2.691 0.002
Non-medical sector as compared to having no job. 1.365 1.081 1.723 0.009

COVID-19 infection status
Not getting the infection (Reference). 1.00

Got infected as compared to not getting the infection. 4.013 2.893 5.566 0.000
Being not sure as compared to not getting the infection. 1.236 0.915 1.669 0.167

DSs are important for good health
Agree (Reference). 1.00

Neutral as compared to agree attitude. 0.588 0.455 0.76 0.000
Disagree as compared to agree attitude. 0.853 0.567 1.283 0.445

Food nutrients are sufficient for good health
Agree (Reference). 1.00

Neutral as compared to agree attitude. 1.133 0.876 1.465 0.341
Disagree as compared to agree attitude. 1.79 1.259 2.544 0.001

DSs affect health negatively
Agree (Reference). 1.00

Neutral as compared to agree attitude. 0.909 0.702 1.176 0.467
Disagree as compared to agree attitude. 1.556 1.131 2.142 0.007

Vitamin C supplements protect from flu
No (Reference). 1.00

Yes response as compared to no response. 1.683 1.295 2.186 0.000
Trust of safety

Being confident (Reference) 1.00
Being non-confident as compared to being confident. 0.611 0.471 0.792 0.000

DSs use before COVID-19 pandemic
No (Reference) 1.00

Yes response as compared to no response 29.01 22.852 36.827 0.000

4. Discussion

This study explored the attitudes and knowledge with regards to different dimensions
of DSs among Lebanese people. It also examined the practices related to the use of
different supplement products. Our survey findings were collected and interpreted at
two different periods, before and during the beginning of the COVID-19 pandemic in
Lebanon. This allowed recording of the detected differences in participant’s attitudes,
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awareness and behaviors after COVID-19 spread across the country. Nearly half of the
participants (47.3%) were between 18–24 years old, because the survey was distributed via
social media platforms and Facebook groups, so most of their users are in this age group.
This observation also explains the fact that the majority of our participants were single
(63.9%) and studied at university (79.2%). Besides, 58.2% and 53.6% evaluated their health
status and food choices as being good, respectively. However, these evaluations are based
on their own discernment and not necessarily accurate. A food regimen for weight loss
was reported to be most followed by respondents (17.9%). This is considered unsurprising,
as the literature partly justifies our results by indicating that a perceived increase in body
weight, sedentary lifestyle, unhealthy eating patterns, screen time, physical inactivity, along
with fearful concerns about body weight and shape, were observed since the COVID-19
confinement period began in the USA [19]. Similar findings were observed in Poland, where
30% and over 18% of the study population reported weight gain (mean ± SD 3.0 ± 1.6 kg)
and weight loss (−2.9 ± 1.5 kg), respectively, during the COVID-19 quarantine period [20].
Besides, increased BMI was associated with less frequent consumption of vegetables, fruit,
and legumes, and higher consumption of meat, dairy, and fast-foods [20]. A COVID-
19 Italian online survey had explored the significant change in eating habits among the
Italian population, the adherence to the consumption of comfort food, and eating in
response to emotions [21]. The Italian population also perceived themselves to gain weight
during the COVID-19 pandemic as reported by 48.6% of the study population in another
cross-sectional investigation, with a higher adherence to the Mediterranean diet [22].
Furthermore, data collected from 820 adolescents from Spain, Italy, Brazil, Colombia and
Chile highlighted a modified consumption of fried food, sweet food, legumes, vegetables,
and fruits among these populations, during the pandemic [23]. When asked about the
therapy followed by those who admitted that they had been infected with coronavirus,
more than half of the participants (57.6%) reported that they used either vitamin C or
vitamin D or zinc supplement products. The highest percentage was for those who took a
vitamin C supplement during their infectious period. This is due to the fact that vitamin C
appeared to affect pneumonia in previous trials [24]. Particularly, three controlled trials
reported a significantly lower incidence of pneumonia in vitamin C supplemented groups,
suggesting its role in reducing susceptibility to lower respiratory tract infections and
promoting faster relief [24]. Similarly, a small trial from India observed that patients with
mild or asymptomatic COVID-19 were more likely to test negative at 21 days following
daily vitamin D supplementation [25]. In addition, other observations highlighted the
association between vitamin D and greater incidence or severity of SARS-CoV-2 [25]. The
percentage of participants who believed that DSs are important for good health and to
support their immunity increased significantly during the pandemic, but COVID-19 also
reduced the trust of the general population in the ability of food nutrients to support health
sufficiently. Our findings showed a decrease in the percentage of participants who reported
that food nutrients are sufficient enough to support good health during the pandemic
(58.5%) as compared to before (68%) (p < 0.001). In parallel with the latest observations, our
study findings showed that the COVID-19 pandemic had caused a 4.3% significant increase
in the percentage of those who trusted the ability of DSs in replacing food in their diet.
Interestingly, our study investigations confirmed the results of previous studies conducted
in the Middle East region. A study conducted in Saudi Arabia highlighted the popularity
of the use of ginger, onion and garlic among the general population due to a belief in their
ability to strengthen immunity and mitigate the chance of developing COVID-19 among the
Saudi population [26]. A Saudi Arabian survey also indicated that feelings of worry, panic
and misgiving in such medical emergency situations can lead to heavy dependence on
alternative therapies like medicinal plants when drug treatments are not yet available [26].
Interestingly, as learned from experiences with SARS, confinement periods are known to
increase the prevalence of psychological distress, such as low mood and irritability [27]. A
cross-sectional study aiming to characterize the lifestyle habits, anxiety levels and basic
psychological needs (BPN), in Portuguese adults during the COVID-19 pandemic showed
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that higher anxiety scores were observed more among females and older age groups [28].
Thus, pandemic-related quarantine is a stressful event, affecting psychological and mental
health negatively, leading to post-traumatic stress symptoms, and consequent problematic
eating and lifestyle behaviors, such as dietary supplementation [29]. Besides, it is important
to mention that these psychological disorders were mainly responsible for eating habit
changes during COVID-19 confinement [29]. A large number of UK participants (56%)
reported snacking more frequently [30]. Besides, they experienced barriers to weight
management compared to before lockdown, mostly among those with higher BMI [30].
Furthermore, the perceived lack of nutrients in the diet was the main reason reported
by college students for taking DSs in a survey conducted in Tennessee [31]. Moreover, a
previous study conducted in Lebanon also supported our latest findings, when a common
attitude among Lebanese that herbal products are safer than prescription medications
and of good quality was investigated [32]. Lebanese consumers were represented to have
incorrect attitudes that food supplements and herbal products caused no risk and can be
safely consumed [32]. Concerning knowledge, our study findings reported that 34.5% of
the study population lack knowledge concerning the safety of herbal products and more
than half of participants (67.1%) reported that they do not know if DSs are based on clinical
trials. Additionally, 54.2% and 54.3% of participants had no conception of whether the FDA
regulates the safety of DSs, and if DSs can interact with drugs, respectively. The majority
(76.3%) concurred that all DSs are pretested for safety. Nearly half of the participants (46.9%)
accepted that DSs can be labeled as drugs, and 54.7% reported no idea if the supplement
products available at pharmacies are all considered safe. These findings are complementary
with previous results in a survey employed to assess the knowledge of Lebanese people
concerning DSs, in which 15% of males and 29.2% of females acknowledged that vitamins
and mineral supplements do not threaten public health [32]. To wrap up, our study
results revealed an alarmingly deficient knowledge of supplement’s safety, quality control,
label legal requirements and interactions. Although, one of the suggested interventional
methods regarding awareness related to supplementation was highlighted when a single
lecture-based educational intervention was provided to college students, the good news
is that the knowledge of the students concerning the safety of these products improved
notably, despite only one educational session [33]. In addition to the necessary awareness,
a nutri-vigilance policy is crucial in responding to side effects reported by consumers,
and this will improve consumer safety by rapidly identifying possible adverse events. In
Lebanon as in other countries, the market development of dietary supplements should
follow these steps: (1) Validation of labels. (2) Validation of claims. (3) Validation of the
formulations. (4) Dossier preparation. (5) Registration of products. (6) “Nutri-vigilance” of
the product.

Additionally, our data analysis showed that when participants asked about source of
advice, more than half of the responders reported using supplements based on medical
prescription before and during the pandemic. Health care providers were the main source
of information sought by the majority of the responders before and during the pandemic.
Pharmacies were the main source of purchase of DSs in both periods. These findings partly
run alongside other study results which indicated that more than half of the population
(64%) reported purchasing supplements from pharmacies [32]. However, 39.5% reported
that they consume DSs based on a recommendation from friend, family member or rela-
tives, and only 24.8% upon physician’s prescription [32]. DSs should be used only after
physicians’ advice; those who are iron or vitamin B12 deficient, for example, could benefit
from supplementation with these vitamins and minerals [34]. Currently, the health trend
is that people have adapted to take supplements on their own [34]. Study findings also
showed that more than half of the study participants do not trust the safety and the label
claims of the supplement products available at market (68.1% and 69.7% of participants,
respectively). Research mentioned that more than half of the herbal and DSs had been
approved to contain ingredients different from their label claims [35]. Additionally, more
than 20% of liver damage cases reported to the United States (U.S.) Drug-Induced Liver
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Injury Network were caused by herbal and DSs [35]. Despite the significant changes in the
attitudes of the study population towards the efficacy and the utility of DSs during such
emergency periods, study findings showed a significant decrease in the percentage of the
participants who took supplement products during the pandemic as compared to before
that period; this could be related to the overall financial crises of the country. Similarly, a
significant decrease in the percentage of those who reported using protein-based products
during the pandemic has been reported. No significant change in the use of herbal products
has been investigated. Study findings showed that more than half of study participants had
reported using DSs before and during the pandemic period, which is considered salient,
although study findings showed that the significant increase in the attitudes of participants
concerning the additional beneficial effects of supplement products during COVID-19
pandemic was not accompanied with a simultaneous increase in their consumption. This
can be explained by a series of events that occurred in Lebanon simultaneously with the
COVID-19 emergency situation. By October 2019, the Lebanese economy was facing ex-
traordinary challenges, capital inflows came to a sudden decrease, a black market emerged
and the Lebanese Lira seemed to have no value [36]. The purchasing power of Lebanese
people consequently became very low [36]. Moreover, the COVID-19 crisis along with
its confinement period and the Beirut port explosion on August 4 exacerbated the eco-
nomic crisis leading to financial meltdown [36]. Meanwhile, it was estimated that 4 out of
10 Lebanese had no work, and half the population is under the poverty level [36]. This has
been clearly represented by our study findings, in which nearly half of the study population
(47.7%) reported to have no job and more than half of study participants (52.4%) admitted
that their income was reduced due to COVID-19 lockdown measures. Previous assessment
approaches showed that the volume of online job postings had fallen significantly since
the emergence of COVID-19 related confinement measures [37]. The cumulative effects
of all mentioned events eroded people’s ability to access food and other basic needs [38].
Between July and August 2020, it was estimated that 40% of households across the country
could not access markets and had deteriorating purchasing power [38]. Additionally,
19% and 55% of households were reported to consume inadequate diets and inadequate
amounts of food, respectively [33]. Mostly affected are those who reside in Akkar and
Baalbek El Hermel [38]. When households were asked about their coping strategy to
overcome this food shortage, they admitted relying on less expensive and less preferable
food [38]. Importantly, the Lebanese economic crises affected not only food, but other
basic needs were also in shortage [39]. Pharmaceutical supplies including medications,
baby formulas and supplements had disappeared from the pharmacies [39]. Unfortunately,
the shelves become empty and these products when available were sold at many times
the normal price [39], while many large pharmacies reported that most pharmaceutical
products were “out of stock” [39]. Lebanese consumers found difficulty in having market or
financial access to DSs and other similar products during the COVID-19 pandemic period.
Our study findings showed that the high price of the DSs was represented as a frequently
reported contributing factor for avoiding DSs by 20.4% and 24.8% of the participants before
and during the pandemic, respectively (p < 0.001).

Furthermore, when asked about the estimated use of a series of vitamins and minerals,
a significant increase in the weekly and daily intake of antioxidants, vitamin C, vitamin D,
vitamin E, calcium and zinc was observed. This is due to the belief that these nutrients
had proven ability as immune-boosting, having an antiviral action, being antioxidant, and
characterized by anti-inflammatory effects [40]. Consequently, combining these nutrients
in the form of a DS may prevent virus spread, and provide therapeutic support against
COVID-19 [40]. Additionally, the most reported reason to use DSs by our study population
was to promote general health and wellbeing, before and during the pandemic. This is
considered compatible with previous investigations which showed that US adults use
DSs to improve (45%) and maintain (33%) overall health. Model 2 of the binary logistic
regression revealed that those who reported working in medical sectors were approximately
two times more likely to take DSs compared to those who had no job (p = 0.02). This is due
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to the fact that doctors, nurses and health care professionals are more in direct contact with
patients in hospitals and clinical areas. Health care providers are seven times more likely to
have severe COVID-19 infection [41]. Health care workers and their families represented
17% of hospital admissions for COVID-19 for those aged 18–65 years old [41]. Moreover,
1 in 6 hospital COVID-19 cases are among health care providers and their families [42]. In
addition, an increase in mental health conditions (anxiety, depression, suicidal ideation) has
been documented more frequently among health care workers as compared to the general
population, since the start of the COVID-19 pandemic [43]. This is due to the fact that
physicians and public health workers suffered from a prolonged period of psychological
stress in responding to the pandemic and implementing an unprecedented vaccination
campaign [43]. Those who were infected with the virus during the pandemic were also
predicted to be five times more likely to use DSs as compared to those who reported not
being infected (p < 0.001). Several studies approved these nutritional interventions acting
as immunity stimulators and providing defense against viral infections [44]. Interestingly,
even if food nutrients are accessible and available, the use of DS are seen as promising for
the prevention or mitigation of COVID-19 related symptoms [44]. However, due to the lack
of evidence and World Health Organization’s guidelines about linkage between nutrients
supplementation and prevention of COVID-19 infection, there is a need to design and
implement strong clinical trials to assure the utility of these supplement products among
COVID-19 patients [45]. Most promising, as mentioned by the European Food Safety
Authority (EFSA), are the six vitamins (D, A, C, Folate, B6, B12) and the four minerals (zinc,
iron, copper and selenium) for COVID-19 management; these are shown to have more
potent benefit in the prevention, treatment and management of COVID-19 symptoms [11].

A history of chronic diseases was a contributing factor in using DSs before the pan-
demic period, but not during the pandemic. This can be partially related to the intentional
focus on these diseased patients during such infectious situations by their health care
providers [46]. Additionally, most of them had more frequent conversations and consul-
tations with their health care providers during the pandemic [46]. Consequently, their
sources of information and advice regarding the use of DSs are more evidence based, and
this may reduce the risk of random and unnecessary use among diseased patients.

The main strength of our study is that a representative large sample size was recruited.
However, there are some limitations. The cross-sectional design of our survey limited our
ability to make a causal inference. The shortage of studies that are known to evaluate
the behaviors, knowledge and practices regarding the use of DSs during the COVID-19
pandemic worldwide, and in the Middle East specifically, limited our ability to compare
our findings with those of other Arabic countries. Besides, the online survey itself excluded
a possible targeted vulnerable population which is difficult reach through social media
platforms, leading to a probable selection bias. The study results being self-reported by
the population may cause a non-differential information bias, which might bias the results
towards the null. Most importantly, the economic crises in Lebanon at the time of data
collection appeared to be a confounding factor for our study results.

5. Conclusions

Study participants appeared to have a shortage of essential knowledge concerning
multiple aspects related to DS use. They also seemed to have distinct misconceptions
regarding their potentiality. It is important to know that not all DSs have to be treated
equally regarding COVID-19 management, as for the case of some vitamins like vitamins
D, C and E which may have real benefits, unlike certain herbs which may be useless against
COVID-19. The current study emphasized the crucial need to increase awareness among
Lebanese people regarding the use of DSs. They should be aware about the fact that
supplementary products can be used to fill in nutritional gaps in one’s diet and can be
highly beneficial for those who suffer from deficiencies or are in a need of higher amounts
A synergistic effort of policy makers and health care providers is necessary to guide the
process of the safe use of DSs through educating, monitoring and taking necessary actions.
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Study results will be hopefully employed in future approaches, with the cooperation of
the Lebanese Ministry of Public Health. The long term sustained plan is to explore the
Nutri-vigilance policy in Lebanon, which will protect the health of the Lebanese consumer
and guarantee safe use of DSs available in the Lebanese market, based on the reported side
effects of Lebanese users.
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