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Introduction: Since the beginning of the Coronavirus disease 2019 (COVID-19) pandemic, there has been
a marked increase in the use of diets and dietary supplements (DDS) for the prevention and treatment of
this emerging disease. While DDS are generally regarded as harmless, little evidence exists on the safety
and efficacy of their use for COVID-19.
Objectives: To investigate the pattern and determinants of DDS use among the United Arab Emirates
(UAE) population for the prevention and treatment of COVID-19.
Design: Cross-sectional web-based survey.
Setting: Adults residing in the UAE.
Participants: Participants (n = 2,060) residing in the UAE were recruited from databases of the Supreme
Council for Family Affairs - Sharjah networks in the various Emirates.
Primary and Secondary Outcomes: Prevalence and determinants for the use of different DDS for the pre-
vention and treatment of COVID-19 in the UAE, and sources of information for DDS use.
Results: The majority of participants reported using a form of the DDS understudy, with special foods
being the most common (95.5%), followed by intake of citrus fruits (62.1%), supplements use (56.6%),
increased water intake (50%), and herbal teas (38.4%). Only 20% of participants reported the main source
of information on DDS to be health care practitioners, with the majority relying on either social media
(40.4%) or family and friends (28.7%). After adjustment, female gender, older age (>40 years), and
Asian ethnicities were characteristics associated with higher odds of using most of the DDS modalities
and were also correlates of reporting health care practitioners as the main source of information for their
DDS use.
Conclusions: The findings showed widespread use of DDS for the prevention and treatment of COVID-19.
The use of DDS in this study was mainly guided by social media with a marginal role of health care prac-
titioners. These findings call for a more integrative approach towards DDS to ensure its proper and safe
use.
� 2022 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access
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1. Introduction

The Coronavirus Disease 2019 (COVID-19) has caused an
unprecedented global public health crisis that has affected >200
countries, challenging the capacity of healthcare systems, govern-
ments, and societies worldwide to respond and contain this pan-
demic (WHO, 2020). According to the World Health Organization
(WHO), >175,850,000 confirmed infections and >3.8 million deaths
have been recorded due to coronavirus up until June 2020 (WHO,
2020). The pressure to mitigate the COVID-19 morbidity and mor-
tality has pushed the scientific community to develop, test, and
approve multiple vaccines against COVID-19 at record speed. How-
ever, the fast production of the vaccines, as well as the surge of
misinformation and conspiracy theories propagated by the media
related to the vaccines’ origins, side effects, and development pro-
cess, have caused concerns among the public around the safety and
effectiveness of these vaccines (Kerr et al., 2021). Amid the fear of
the vaccine, its low supply in many parts of the world, and the per-
sisting risk of COVID-19, interest in alternative remedies, such as
diets and dietary supplements (DDS), that may enhance the
immune function and reduce the risk of inflammation, remains
high (NIH, 2021). DDS include all functional foods, vitamins, min-
erals, herbal products, essential oils, and other dietary supple-
ments that are consumed orally to supplement the usual diet
(NIHa, 2020).

The influences of dietary intake and nutritional status on
immune health are well-documented in the literature (Childs
et al., 2019; Moscatelli et al., 2021). Several vitamins and minerals,
such as zinc, and vitamins C and D, are needed for the proper func-
tioning of the immune system (Calder et al., 2020). Moreover,
recent studies have highlighted the positive effects of certain diet-
ary supplements in patients with COVID-19. In a study conducted
on COVID-19 patients of older age, the supplementation of a com-
bination of magnesium, vitamin D, and vitamin B12 was associated
with significant reductions in patients’ clinical deterioration, need
for oxygen support, intensive care support, and need for both (Tan
et al., 2020). Self-reported omega-3 supplementation >3 times per
week for a minimum of 3 months was also associated with a lower
risk of COVID-19 infections in the United Kingdom, United States,
and Sweden (Louca et al., 2021). The potential effects of supple-
menting vitamin C, zinc, vitamin D, and probiotics on COVID-19
outcomes have also been explored with mixed results, and several
studies are also still underway (NIH, 2021). While such nutritional
strategies may prove effective to prevent or treat COVID-19, the
quality and quantity of the currently available evidence are insuf-
ficient to support recommendations for or against the use of DDS in
COVID-19 (NIH, 2021). An analysis of 13 guidelines on nutrition
during the pandemic showed that in eleven documents, the role
of DDS in COVID-19 prevention was not addressed, while in the
remaining two, the authors noted that dietary supplements use
was acceptable but only to meet the nutrients’ recommendations
(de Faria Coelho-Ravagnani et al., 2021). Moreover, to date, the
Food and Drug Administration (FDA) did not authorize the use of
any dietary supplement for the prevention or management of
COVID-19 and recommends not exceeding the Recommended
Daily Allowances (RDAs) (FDA, 2021).

Despite the inadequate evidence, a soar in the sales of dietary
supplements has been reported in many parts of the world. In
the United States, the sales of zinc and elderberry supplements
rose by as much as 255% and 415% respectively in a period of
one week during the month of March 2020 (Grebow, 2020). Phar-
macies in the United Arab Emirates (UAE) have similarly witnessed
a dramatic spike in the demand for immune-related supplements,
which has reached 200% for some (Kumar, 2021). A Google Trends
analysis study that analyzed google searches worldwide high-
lighted an increased interest in immune-related supplements and
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foods such as zinc, garlic, ginger, turmeric, and vitamins C and D
(Hamulka et al., 2021). The higher consumption of these com-
pounds was also noted in two cross-sectional studies in Poland,
and improving immunity was found to be the main reason for sup-
plementation (Hamulka et al., 2021). Even though DDS may be
generally regarded as safe, some of these substances may have a
wide range of possible actions, and their uncontrolled use may lead
to potentially hazardous interactions with commonly used medi-
cations, particularly among the elderly (Abdulla et al., 2019a). For
example, garlic and ginger can increase the risk of bleeding when
administered with anticoagulants (Moyad, 2010). In the context
of COVID-19, irrational supplementation may jeopardize people’s
health and safety by providing them with a wrongful sense of
immunity and distracting them from effective preventative mea-
sures (Wiesener et al., 2018). During such a time of the pandemic,
the misuse of DDS might be a parallel and covertly occurring epi-
demic that remains unaddressed (Eboreime et al., 2020).

The use of alternative remedies like DDS for the management of
diseases in the United Arab Emirates (UAE) as in the Middle East is
a widespread practice that has historical, traditional, and religious
roots (Ahmed et al., 2015; al Marshedi et al., 2017; AlBraik et al.,
2008; DHA, 2011; Ibrahim et al., 2019; Muttappallymyalil et al.,
2013; Sridhar et al., 2017). Before the COVID-19 pandemic, studies
have estimated the prevalence of DDS use to be between 35% and
39% in the UAE (Abdulla et al., 2019b; Alhomoud et al., 2016;
Radwan et al., 2019). The UAE is an ethnically diverse country
where the practice and consumption of DDS may vary widely
among its population groups. While research is currently focused
on examining the clinical effectiveness of DDS for the prevention
and management of COVID-19, there exists no evidence on the cur-
rent use pattern among the UAE population during this pandemic.
Therefore, the aim of this study is to investigate the pattern and
determinants of the use of DDS among residents of the UAE during
the COVID-19 pandemic.
2. Methods

2.1. Study design and participants

In order to investigate the DDS practices among UAE residents
for COVID-19 prevention or treatment, a cross-sectional survey
was designed and administered to adults aged � 18 years, who
are able to read and comprehend either Arabic or English and
who were residing in the UAE at the time of conducting the survey.
The survey was conducted during May 2020 in the form of a web-
based questionnaire that was developed using Google forms. The
questionnaire’s link was sent to a list of email addresses and phone
numbers registered at the database of the Health Promotion
Department in the Supreme Council for Family Affairs (SCFA),
Sharjah-UAE, and their network in the various Emirates of the
UAE (n = 13,500). SCFA is an institute that consists of different
departments that serve the UAE community. Those departments
are engaged in various social, cultural, and health promotion activ-
ities and programs that are targeted towards improving the well-
being of families in the UAE (Al-Bawaba, 2021). The study purpose,
procedure, and time needed to complete the questionnaire were
indicated before its start. The informed consent, anonymity, and
the voluntary nature of participation were also clearly stated in
simple and understandable terms. Once the participants agree on
the informed consent, he/she can start filling the questionnaire
available in English or Arabic. The study protocol as well as the
English and Arabic versions of the consent form and questionnaire
were reviewed and approved by the Research and Ethics Commit-
tee at the University of Sharjah (REC-20-05-05-01).



Fig. 1. Recruitment of participants.
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2.2. Questionnaire used in data collection

For the purpose of this study, DDS were defined as all functional
foods, vitamins, minerals, essential oils, herbal products, and diet-
ary habits/supplements that are consumed specifically in order to
prevent and or treat COVID 19. The list of questions that were
included in the survey was compiled using multiple approaches.
The dietary supplements used to prevent or treat COVID-19 were
first identified through a literature search as well as a mapping
of the common supplements prevalent on social media platforms.
As a result, three main DDS groups were identified: special foods,
herbal teas, and vitamins/minerals supplements. Second, these
DDS groups were vetted by a multidisciplinary expert panel
including a nutritionist, a public health worker, and a community
activist, who examined the context specificity of these supple-
ments and proposed two additional DDS groups that were deemed
relevant to the UAE context: water and citrus fruit consumption.
Specific questions were proposed to cover the consumption of
these supplements which were worded in English. Lastly, the draft
questionnaire was translated to Arabic by a bilingual native Arabic
speaker expert and then translated back to English by a bilingual
native English speaker expert. The translated English version was
contrasted with the original version in order to ensure the parallel
form reliability of the questionnaire. Pilot-testing of both versions
of the questionnaire was conducted on a convenient sample of 15
adults in order to check for the clarity, simplicity, and logical flow
of the questions. As a result, the final versions of the questionnaires
(English and Arabic) were created after rewording certain ques-
tions and removing redundant ones.

The final version of the questionnaire consisted of 19 questions
and required about 5–7 min to complete. The two main sections of
the questionnaire were related to: (1) sociodemographic character-
istics and (2) DDS groups consumed for the prevention or treat-
ment of COVID-19. In the sociodemographic characteristics
section of the questionnaire (8 questions), participants were asked
about their age, sex, marital status, educational level, nationality,
place of residence, type of residence (in a house with a garden or
yard or an apartment/house with no garden or yard) and employ-
ment status. For the DDS use section (9 questions), participants
were asked about their use or increased intake of any special foods
(excluding citrus fruits), citrus fruits, water, vitamins/minerals
supplements, or herbal teas during the COVID-19 pandemic as
means to prevent or treat COVID-19. The consumption of citrus
fruits was kept as a separate category given the widespread claims
on its efficacy to prevent and treat infections. A list of choices for
each of these modalities (except for water) was given to partici-
pants who were asked to check one or more of these choices they
have used. In addition to this list of items for each type of dietary
supplement, participants were also given the option to specify any
other items, if not included in the list of choices. It is important to
note that the DDS use in this section referred to the intentional use
of these foods and supplements to prevent or treat COVID 19. Par-
ticipants were also asked about their source of information for
using any of the aforementioned supplements and were given
the following options: social media, TV and radio, family and
friends, and healthcare practitioners (such as doctors, nurses, dieti-
cians and other members of the healthcare team). A copy of the
questionnaire is found in Appendix A.

2.3. Statistical analysis

Data analysis was conducted using IBM SPSS statistics software
version 25 for Windows. Descriptive characteristics were pre-
sented as frequency and percentage. Simple and multiple logistic
regressions were conducted to describe the associations between
sociodemographic characteristics and practices related to special
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food and dietary supplements use to prevent/treat COVID-19. For
these regression analyses, the use (or lack) of any DDS was consid-
ered the dependent variable, while the sociodemographic charac-
teristics were considered as independent variables. In order to
examine the determinants of indicating a health practitioner as
the main source for the use of DDS, simple and multiple logistic
regression analyses were conducted. In the adjusted models, in
addition to age and sex, variables with a significant p-value
(<0.05) at the univariate level were entered in the models. Results
of the logistic regression models were expressed as Odds Ratios
(OR) with 95% Confidence Intervals (CI). P-values<0.05 were con-
sidered statistically significant.
3. Results

3.1. Participants’ characteristics

A flow chart describing recruitment is presented in Fig. 1. Out of
13,500 sent links, 2,135 responses were received. Of those, 2,060
were returned with complete answers, resulting in a response rate
of 15.8%.

Table 1 describes the sociodemographic characteristics of the
study population. One-fourth (24.9%) of the study participants
were males, 31.7% were between 18 and 30 years old, 38.4% were
between 31 and 40 years old, and 29.9% were older than 40 years.
The mean age (±SD) of the study population was 36.2 years
(±10.05). The majority reported being married or ever married
(69%), having a university degree (76%), currently working
(74.5%), and living in a house with a garden or yard (60.7%). Over
half of the participants (50.7%) were Emiratis, the others were dis-
tributed between Arabs (33.4%), Asians (12.4%), Westerns (2.4%),
and others (1.1%). The most common place of residence was the
emirate of Sharjah (68%), followed by Dubai (11.8%), Ajman
(8.8%), Abu Dhabi (5.8%), Ras Al Khaima (RAK) (2.6%), Umm Al
Quwain (UAQ) (1.6%), and Fujairah (1.4%) (Table 1).

3.2. DDS practices

The main DDS practices that were considered in this study and
were used to prevent or treat COVID-19 by UAE residents are



Table 1
Sociodemographic characteristics of the study population (n = 2060).

n %

Sex Male 512 24.9
Female 1548 75.1

Age (years) 18–30 654 31.7
31–40 791 38.4
>40 615 29.9

Marital status Single 639 31.0
Married/Ever married 1421 69.0

Education Up to high school & technical diploma 494 24.0
University 1566 76.0

Nationality Emirati 1044 50.7
Arabic 688 33.4
Asian 256 12.4
Western 49 2.4

Other 22 1.1
Residence Sharjah 1401 68.0

Dubai 243 11.8
Ajman 182 8.8
Abu Dhabi 119 5.8
Ras Al Khaima (RAK) 54 2.6
Fujairah 29 1.4
Umm Al Quwain (UAQ) 32 1.6

Type of living A house with a garden or yard 1250 60.7
An apartment/A house with no garden or
yard

810 39.3

Working status Not working 525 25.5
working 1535 74.5

Table 2
Description of DDS practices to prevent/treat COVID-19 among UAE residents
(n = 2060).

n %

Increased special foods to prevent/treat
COVID

Yes 1968 95.5
No 92 4.5

Type of special foods (n = 2021) Date 1737 88.3
Ginger 1715 87.1
Onion 1599 81.3
Garlic 1553 78.9
Turmeric 1139 57.9
Black Seeds 1075 54.6
Cinnamon 859 43.6
Honey 830 42.2
Walnuts, almonds,
and seeds

494 25.1

Carrots 375 19.1
Chicken Soup 297 15.1
Thyme 295 15.0
Pomegranate 273 13.9
Beets 166 8.4
Others 29 1.5

Increased citrus fruit intake to prevent/
treat COVID-19

Yes 1280 62.1
No 780 37.9

Type of citrus fruits (n = 1280) Oranges 730 57.0
Lemon 674 52.7
Grapefruits 112 8.8
Others 367 28.7

Increased water intake to prevent/treat
COVID-19

Yes 1031 50.0
No 1029 50.0

Supplements used to prevent/treat
COVID-19

Yes 1165 56.6
No 895 43.4

Type of supplements (n = 1165) Vitamin C 985 84.5
Vitamin D 368 31.6
Multivitamin 198 17.0
Omega 3 136 11.7
Calcium 115 9.9
B complex 110 9.4
Zinc 93 8.0
Protein supplements 65 5.6
Probiotic 51 4.4
Iron 74 6.4
Folic Acid 23 2.0

Herbal teas use to prevent/treat COVID-
19

Yes 791 38.4
No 1269 61.6

Type of herbal teas used (n = 791) Green tea 670 84.7
Ginger 446 56.4
Thyme 217 27.4
Chamomile 205 25.9
Cinnamon 153 19.3
Mixed Herbal 135 17.1
Others 66 8.3
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described in Table 2 and Fig. 2. The majority of the study partici-
pants (95.5%) reported increasing their intake of at least one spe-
cial food to prevent or treat COVID-19, which was the most
common DDS practice. The most common special foods reported
were dates (88.3%), ginger (87%), onions (81.3%), and garlic
(78.9%). Other reported special foods included turmeric (57.9%),
black seeds (54.6%), cinnamon (43.6%), and honey (42.2%). The
increased intake of citrus fruits in particular was the second most
common practice (62.1%). Among those who increased their citrus
fruit intake, more than half reported increasing their intake of
oranges (57%) and lemons (52.7%), and 8.8% reported increasing
their intake of grapefruits. The use of dietary supplements to pre-
vent or treat COVID-19 was reported by 56.6%, and the majorly
reported supplements were vitamin C (84.5%), vitamin D (31.6%),
and multivitamins (17%). Other supplements used were omega 3
(11.7%), calcium (9.9%), B complex (9.4%), zinc (8%), protein supple-
ments (5.6%), probiotics (4.4%), iron (6.4%), and folic acid (2%). In
addition to the intake of special foods, citrus fruits, and dietary
supplements, increased water intake to prevent or treat COVID-
19 was reported by 50% of the study’s population. Another practice
that was noted among the participants is the use of herbal teas as
reported by 38.4%. The most commonly used herbal teas were
green tea (84.7%), ginger t (56.4%), and thyme (27.4%), (Table 2
and Fig. 2).
3.3. Source of information on DDS

When asked about their source of information for using at least
one of the aforementioned DDS practices, only 21% of participants
answered ‘‘health practitioner”, while the most common answer
was ‘‘social media” (40%). One-third of the participants (28.7%)
reported that their source of information was ‘‘family and friends”,
and 10% reported getting their information from ‘‘TV and radio”. It
is however important to note that 45.4% of the study participants
did not specify the source of information (Fig. 3).
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3.4. Determinants of DDS use

The sociodemographic determinants of DDS practices used to
prevent or treat COVID-19 were examined using simple and multi-
ple logistic regressions and the results are summarized in Tables 3
and 4. Increased intake of special foods was more common
amongst Arabic and Asian participants (vs Emirati). Although sig-
nificant at the crude level, residency and type of living did not
reach statistical significance in the adjusted model. After adjust-
ment, factors associated with increased citrus fruit intake were
older age (31–40 or >40 years old vs 18–30 years old), being mar-
ried or ever married (vs single), and being Arabic or Asian (vs Emi-
rati). After adjustment, increased water intake was significantly
more likely among older participants, Asians (vs Emirati), those
residing in Sharjah (vs Dubai), and those living in an apartment
or house with no garden or yard (vs in a house with a garden or
yard). Adjusting for potential confounders, females and older
adults (>40 years old vs 18–30) were 1.36 and 1.67 times more
likely to use vitamins/minerals supplements, respectively. In addi-



Fig. 2. Practices related to food and dietary supplements used to prevent/treat COVID-19 among UAE residents (n = 2060).

Fig. 3. Source of information of practices related to food and dietary supplements
use to prevent/treat COVID-19*. *Percentage among the pool of answers excluding
those who did not specify.
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tion, results have shown that currently working participants and
those living in an apartment or house with no garden or yard were
1.28 and 1.47 times more likely to use supplements, respectively.
Increased herbal tea use was more likely among females, older
adults, Asian participants, and participants residing in Sharjah,
RAK, UAQ, and Ajman (vs Dubai) (Table 4).

Table 5 summarizes the logistic regression analyses examining
the associations between sociodemographic characteristics and the
odds of indicating a health practitioner as source of information
with regards to the aforementioned DDS practices used to prevent
or treat COVID-19. Results have shown that after adjusting for
potential confounders, females, older adults (>40 years old vs
18–30), married, and Asian participants (vs Emirati) were more
likely to indicate a health practitioner as a source of information.
(Table 5).
4. Discussion

This study is the first to investigate the prevalence and determi-
nants of DDS use among the UAE population during the COVID-19
pandemic. Our findings indicated that a sizable proportion of the
UAE population use at least one type of food or supplement to pre-
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vent or treat COVID-19. Despite the limited literature on DDS use
during the COVID-19, our findings are consistent with the DDS
use patterns observed in other countries during this pandemic
and highlight a significant increase in the demand for dietary sup-
plements compared to pre-pandemic figures. In Saudi Arabia, a
recent survey revealed that 93% of the population used natural or
herbal products to improve their immunity during the COVID-19
pandemic, noting a remarkable increase in the percentage of peo-
ple who use natural or herbal products regularly, from 7.3% before
the pandemic to near 46% (Abdullah Alotiby and Naif Al-Harbi,
2021). Reports from Poland have also highlighted a dramatic
increase in the proportion of people who started using DDS during
the pandemic (Hamulka et al., 2021). A population-based cross-
sectional survey has also shown a prevalent use of dietary supple-
ments, natural remedies, vitamins, and minerals during the first
three months of the pandemic among the majority of the popula-
tions in the Netherlands (59,4%), Sweden (50%), and Norway
(72.8%) (Nordberg, 2021). The increased dependence on DDS dur-
ing the COVID-19 pandemic could be a reflection of people’s frus-
tration and increased urgency to take charge of protecting their
health. Furthermore, DDS are generally widely available and easily
accessible in the UAE and can be bought over the counter in many
outlets across the country, or over the internet without any super-
vision (AlBraik et al., 2008).

Among the investigated DDS practices in this study, the intake
of special foods (dates, ginger, onions, and garlic) was the most
prevalent (95.5%), followed by the increased intake of citrus foods
(62.1%), supplements (56.6%), water (50%), and herbal teas (38.4%).
The intake of special foods for the treatment of diseases is an
ancient practice that has historical, cultural, and religious origins
in the MENA region (Khalil et al., 2013). For example, dates have
long been considered as an effective natural remedy for a wide
range of diseases due to their antioxidant, anti-inflammatory,
and anti-carcinogenic properties, in addition to their spiritual sig-
nificance in the Islamic religion. In addition to that, dates are a
main commercial crop and a commonly consumed fruit in the
UAE and other countries of the Arabian Peninsula (Ismail et al.,
2006). As such, given its popularity and acknowledged health
value, the observed increased consumption of dates during this
pandemic is not surprising, though evidence linking its consump-
tion to positive outcomes in COVID-19 or similar respiratory dis-
eases is lacking. Similarly, the use of garlic as a remedy is an old
practice and a considerable body of evidence supports a medicinal
value for garlic’s unique nutritional and chemical properties



Table 3
Regression analysis of the association between sociodemographic characteristics and DDS practices (increased intake of special foods, citrus fruits, and water) used to prevent/treat COVID-19 (n = 2060).

Increased intake of special foods Increased intake of citrus fruit Increase intake of water

OR 95% CI Adj OR 95% CI OR 95% CI Adj OR 95% CI OR 95% CI Adj OR 95% CI

Sex (ref: Male)
Female 0.83 (0.5–1.38) 1.09 (0.64–1.84) 0.85 (0.69–1.04) 1.15 (0.92–1.44) 0.98 (0.8–1.2) 1.17 (0.95–1.45)

Age (ref: 18–30)
31–40 1.18 (0.72–1.94) 1.17 (0.71–1.95) 1.86 (1.5–2.3) 1.69 (1.33–2.16) 1.68 (1.36–2.07) 1.56 (1.23–1.97)
>40 1.12 (0.66–1.89) 1.07 (0.63–1.83) 2.17 (1.73–2.73) 1.89 (1.45–2.48) 1.86 (1.49–2.33) 1.8 (1.39–2.33)

Marital status (ref: Single)
Married/Ever Married 0.97 (0.62–1.53) 1.78 (1.48–2.16) 1.35 (1.07–1.7) 1.45 (1.2–1.75) 1.13 (0.91–1.42)

Education (ref: Up to high school)
University 0.76 (0.45–1.29) 0.87 (0.71–1.08) 0.82 (0.67–1)

Nationality (ref: Emirati)
Arabic 2.38 (1.41–4) 2.07 (1.07–4.04) 2.08 (1.7–2.55) 1.86 (1.42–2.44) 1.07 (0.88–1.3) 0.92 (0.71–1.2)
Western 1.03 (0.31–3.42) 0.9 (0.25–3.27) 0.92 (0.52–1.63) 0.75 (0.41–1.38) 0.79 (0.44–1.42) 0.68 (0.37–1.25)
Asian 17.21 (2.38–124.58) 13.75 (1.78–106.18) 3.56 (2.56–4.94) 3.06 (2.07–4.54) 2.82 (2.1–3.8) 2.31 (1.61–3.31)
Others 0.43 (0.12–1.48) 0.39 (0.11–1.4) 1.28 (0.54–3.01) 1.28 (0.53–3.1) 1.15 (0.49–2.67) 1.06 (0.45–2.52)

Residence (ref: Dubai)
Sharjah 0.84 (0.41–1.72) 0.87 (0.42–1.8) 1.25 (0.95–1.65) 1.32 (0.99–1.77) 1.53 (1.16–2.02) 1.57 (1.18–2.09)
Abu Dhabi 0.38 (0.15–0.94) 0.43 (0.17–1.09) 1.19 (0.76–1.86) 1.36 (0.85–2.16) 1.04 (0.67–1.62) 1.18 (0.75–1.85)
Ras Al Khaima (RAK) 0.48 (0.14–1.62) 0.59 (0.17–2.03) 1.27 (0.69–2.34) 1.63 (0.87–3.04) 1.38 (0.77–2.5) 1.6 (0.87–2.93)
Fujairah 1.08 (0.13–8.82) 1.38 (0.16–11.81) 0.7 (0.32–1.51) 0.82 (0.36–1.85) 1.12 (0.52–2.44) 1.3 (0.59–2.9)
Umm Al Quwain (UAQ) 0.58 (0.12–2.8) 0.65 (0.13–3.18) 1.25 (0.58–2.66) 1.7 (0.78–3.75) 0.72 (0.33–1.57) 0.94 (0.43–2.06)
Ajman 1.71 (0.52–5.65) 1.5 (0.45–5.05) 1.6 (1.07–2.39) 1.45 (0.95–2.22) 1.38 (0.94–2.03) 1.4 (0.93–2.09)

Type of living (ref: House with a garden or yard)
Apartment/House with no garden or yard 2.41 (1.46–3.99) 1.22 (0.63–2.39) 2.12 (1.75–2.56) 1.27 (0.97–1.66) 1.51 (1.27–1.81) 1.32 (1.02–1.7)

Working status (ref: Not working)
Working 0.75 (0.45–1.26) 1.06 (0.86–1.3) 1.08 (0.89–1.32)

Abbreviations: OR: Odds Ratio, adj OR: Adjusted Odds Ratio, CI: Confidence interval. The adjusted models include, in addition to age and sex, all the variables that were significant (p-value < 0.05) at the crude level. Numbers in bold
are statistically significant (p-value < 0.05).
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Table 4
Regression analysis of the association between sociodemographic characteristics and DDS practices (supplements and herbal teas) used to prevent/treat COVID-19 (n = 2060).

Supplements use Herbal teas use

OR 95% CI Adj OR 95% CI OR 95% CI Adj OR 95% CI

Sex (ref: Male)
Female 1.14 (0.93–1.4) 1.36 (1.1–1.68) 1.48 (1.2–1.83) 1.64 (1.31–2.05)
Age (ref: 18–30)
31–40 1.31 (1.06–1.61) 1.22 (0.97–1.55) 1.35 (1.08–1.67) 1.34 (1.07–1.67)
>40 1.73 (1.38–2.17) 1.67 (1.29–2.16) 1.32 (1.05–1.66) 1.44 (1.14–1.83)
Marital status (ref: Single)
Married/Ever married 1.24 (1.03–1.5) 1.01 (0.81–1.26) 1.13 (0.93–1.37)
Education (ref: Up to high school)
University 0.86 (0.7–1.06) 0.76 (0.61–0.93) 0.87 (0.7–1.07)
Nationality (ref: Emirati)
Arabic 1.17 (0.96–1.42) 0.8 (0.66–0.98) 0.88 (0.71–1.08)
Western 1.02 (0.57–1.82) 0.81 (0.44–1.48) 0.92 (0.49–1.7)
Asian 1.24 (0.94–1.63) 2.32 (1.75–3.06) 2.5 (1.88–3.34)
Other 1.2 (0.51–2.83) 1.39 (0.59–3.24) 1.37 (0.58–3.27)
Residence (ref: Dubai)
Sharjah 0.97 (0.74–1.28) 1.44 (1.07–1.92) 1.5 (1.11–2.03)
Abu Dhabi 0.69 (0.44–1.07) 1.07 (0.67–1.71) 1.24 (0.77–2)
Ras Al Khaima (RAK) 0.78 (0.43–1.41) 1.89 (1.04–3.45) 2.15 (1.16–3.97)
Fujairah 0.78 (0.36–1.68) 1.34 (0.6–2.98) 1.53 (0.68–3.47)
Umm Al Quwain (UAQ) 1.38 (0.64–2.99) 2.2 (1.04–4.62) 2.64 (1.24–5.61)
Ajman 0.86 (0.59–1.27) 1.37 (0.92–2.06) 1.58 (1.04–2.4)
Type of living (ref: House with a garden or yard)
Apartment/House with no garden or yard 1.23 (1.03–1.47) 1.28 (1.07–1.54) 1.19 (0.99–1.42)
Working status (ref: Not working)
Working 1.45 (1.19–1.77) 1.47 (1.2–1.83) 0.96 (0.79–1.18)

Abbreviations: OR: Odds Ratio, adj OR: Adjusted Odds Ratio, CI: Confidence interval.
The adjusted models include, in addition to age and sex, all the variables that were significant (p-value < 0.05) at the crude level.
Numbers in bold are statistically significant (p-value < 0.05).

Table 5
Regression analysis of the association between sociodemographic characteristics and indicating a health practitioner as source of information with regards to the DDS practices to
prevent/treat COVID-19.

OR 95% CI Adj OR 95% CI

Sex (ref: males)
Female 1.34 (0.99–1.8) 1.47 (1.07–2.02)

Age (ref 18–30)
31–40 0.98 (0.73–1.31) 1.27 (0.9–1.78)
>40 1.11 (0.82–1.51) 1.6 (1.11–2.3)

Marital status (ref: Single)
Married/Ever married 0.67 (0.52–0.86) 0.56 (0.42–0.76)

Education (ref: up to high school)
University 1.07 (0.8–1.43)

Nationality (ref: Emirati)
Arabic 1.38 (1.04–1.84) 1.4 (0.97–2.03)
Western 1.79 (0.85–3.79) 1.78 (0.81–3.93)
Asian 3.66 (2.64–5.07) 3.67 (2.4–5.62)
Other 0.82 (0.19–3.55) 0.83 (0.19–3.65)

Residence (ref: Dubai)
Sharjah 1.00 (0.68–1.46)
Abu Dhabi 1.16 (0.64–2.1)
Ras Al Khaima (RAK) 0.69 (0.28–1.74)
Fujairah 0.63 (0.18–2.18)
Umm Al Quwain (UAQ) 1.09 (0.39–3.02)
Ajman 0.96 (0.56–1.64)

Type of living (ref: house with a garden or yard)
An apartment/A house with no garden or yard 1.65 (1.29–2.1) 1.08 (0.77–1.52)

Working Status (ref: Not working)
Working 0.74 (0.57–0.96) 0.84 (0.63–1.12)

Abbreviations: OR: Odds Ratio, adj OR: Adjusted Odds Ratio, CI: Confidence interval.
The adjusted models include, in addition to age and sex, all the variables that were significant (p-value < 0.05) at the crude level.
Numbers in bold are statistically significant (p-value < 0.05).
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(Petrovska and Cekovska, 2010). Due to its rich content in sulfur-
producing compounds (e.g. allicin, alliin), garlic is thought to exert
anti-biotic, anti-carcinogenic, anti-hypertensive, antioxidant, and
anti-lipaemic actions (Rana et al., 2011; Tedeschi et al., 2007).
The use of garlic as a natural remedy has also been noted during
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previous epidemics like dysentery, cholera, and influenza
(Petrovska and Cekovska, 2010). However, a meta-analysis of sys-
tematic reviews addressing the role of garlic in respiratory diseases
and common cold deemed the evidence to be insufficient and of
poor quality (Lissiman et al., 2014). The COVID-19 pandemic has
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also caused a high demand for ginger globally (Ayipey, 2020),
which is reflected in our study’s findings as >80% of participants
reported increasing their ginger intake during this pandemic. A
considerable body of evidence supports ginger’s therapeutic values
in pulmonary and inflammatory conditions such as pneumonia,
pulmonary fibrosis, and sepsis, which are all pertinent to COVID-
19, though a direct link has not been established yet (Panyod
et al., 2020; Rodrigues et al., 2018; Shariatpanahi et al., 2010;
Thota et al., 2020). The evidence also supports a therapeutic value
for other natural products and foods such as turmeric, curcumin,
cinnamon, lemon, basil, and pepper, which were also being
increasingly consumed by our study’s population (Thota et al.,
2020). These spices and foods are known to be natural immunity
boosters due to their anti-viral, antinociceptive, anti-
inflammatory, antipyretic, and anti-fatigue properties, and have
therefore been proposed to be effective in the treatment of
COVID-19 (Singh et al., 2021). While most of these foods are gen-
erally highly tolerated and have no side effects (Thota et al.,
2020), it is important to note that their effectiveness in the preven-
tion or management of COVID-19 requires further investigation
due to the paucity of data.

This study’s findings showed that almost two-thirds of the UAE
population had increased their intake of citrus fruits, namely
oranges, and around 85% had been taking vitamin C supplements
to prevent or treat COVID-19. Both citrus fruits and vitamin C sup-
plements are frequently consumed in common colds and flu-like
infections due to the common belief in their immunity-boosting
properties (Carr and Maggini, 2017). Similar to ginger, the orange
juice market has witnessed a surge in sales during this pandemic,
and reports from the United States have indicated a rise of 50.7% in
orange juice sales during the period between March and April 2020
compared to the same period of the year before (Heng et al., 2020).
In a consumer survey study by Heng et al (2020), 23% of respon-
dents reported that they had increased their purchases of orange
juice due to its rich content in vitamin C and other nutrients that
support a healthy immune system (Heng et al., 2020). Indeed,
the anti-oxidant and anti-viral effects of vitamin C have been
well-documented in the literature (Ang et al., 2018; Bellavite and
Donzelli, 2020; Carr and Maggini, 2017; Hemilä, 2017; Kim et al.,
2013). The evidence on its efficacy in the treatment of respiratory
conditions is however equivocal. While some studies show little or
no impact, evidence from two Cochrane systematic reviews sug-
gest that a daily vitamin C dose of 1–2 g is safe, inexpensive, and
consistently reduces the duration and severity of the common cold
in people exposed to increased stress, intense physical exercise,
and cold environment, yet has no impact on colds’ incidence, dura-
tion or severity in the general population (Douglas et al., 2007;
Hemilä and Chalker, 2013). In the COVID-19 context, the efficacy
and safety of high-doses of vitamin C supplementation are cur-
rently under investigation and have not been proven yet
(Bellavite and Donzelli, 2020; Carr, 2020; Feyaerts and Luyten,
2020).

Our study has also examined the sociodemographic determi-
nants of DDS use for COVID-19 prevention or treatment in the
UAE. The results indicated that females, older adults (>40 years),
and expatriates of Asian and Arabic ethnicities were more likely
to report using DDS to prevent or treat COVID-19. The positive
association between older age and the use of DDS aligns with find-
ings in the literature from the UAE (Rosalia et al., 2017) and else-
where (Bogale et al., 2018; Kofoed et al., 2015). Previous studies
have similarly noted sex disparities in DDS use in the UAE
(Alomar et al., 2019), and elsewhere (Alqrache et al., 2021;
Kofoed et al., 2015; Pouchieu et al., 2013), whereby women were
shown to use DDS more than men, though some other studies
reported contradictory findings (Abdullah Alotiby and Naif Al-
Harbi, 2021; Radwan et al., 2019). In this study, individuals of
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Asian nationalities were more likely to report using DDS which
could be related to the significance of such practices in different
Asian cultures and traditions, and to the social and cultural accep-
tance of DDS as effective treatment modalities in that part of the
world (Shim, 2016; Shim and Kim, 2018).

The increased intake of DDS in this study was also associated
with the type of living residence suggesting an association
between DDS use and lower socioeconomic status. The evidence
from the literature on the relationship between the use of DDS
and socioeconomic status is inconclusive (Rosalia et al., 2017).
However, previous studies from the UAE and from other high-
income countries associated the use of alternative remedies
including DDS with higher income (Alomar et al., 2019; Clarke
et al., 2015; Frass et al., 2012; Kim et al., 2013; Reid et al., 2016).
One reason that could explain the divergent results of this study
is that the study’s survey only included relatively cheap food-
based remedies that are affordable for the general population
and did not include expensive supplements or other complemen-
tary and alternative medicine (CAM) practices like massages and
acupuncture, which tend to be more expensive treatments and
thus may be unaffordable for individuals of moderate to low
income.

Our findings indicated that 40% of the study population
depended on social media as the main source of information on
DDS use for COVID-19, around 30% depend on information from
family members and friends, and only 21% rely on information
from healthcare practitioners. Since the beginning of this crisis,
social media has played an essential role in the dissemination of
health information and recommendations by public health author-
ities in a cost-effective and timely manner (Jayaseelan et al., 2020).
On the other hand, social media platforms have also become chan-
nels for the fast propagation of fake news, providing direct and
unmediated access to information, which can amplify the spread
of rumors and unfounded claims, especially in the lack of certitude
and timely, consensus-oriented information from credible sources.
For instance, an analysis of Twitter content showed that around
25% of tweets related to COVID-19 contained misinformation
(Kouzy et al., 2020). Misinformation could be shared accidentally
or fabricated and promoted deliberately for political, profit, or
other ulterior motives, creating a state of panic and confusion
(Jayaseelan et al., 2020). Therefore, the control of the COVID-19
pandemic is largely dependent on the public’s awareness and com-
pliance with the recommended preventative measures as well as
their responsible use of social media.

The role of healthcare practitioners is also crucial in the dissem-
ination of COVID-related knowledge and the elimination of public
anxiety and confusion as credible sources of health information. In
the United States, healthcare practitioners have been reported to
be the most trusted source of information on COVID-19 even
though less than half of the population relied on them for informa-
tion and more people reported relying on friends instead (Ali et al.,
2020; Teske et al., 2020). Such reports are in line with our findings
which showed that only one-fifth of the population (21%) in the
UAE are relying on healthcare practitioners for information on food
and dietary supplements use to prevent or treat COVID-19, and
more people are relying on their family members and friends
instead. The limited interaction with practitioners during periods
of lockdown and curfew as well as the perceived harmlessness
and non-invasive nature of DDS could be possible reasons for not
disclosing DDS use to healthcare practitioners. Females, older
adults, and Asians were found to be more likely to indicate health-
care practitioners as their main source of information about their
DDS consumption behaviors which suggests that these socio-
demographic subgroups may be more concerned with their health
and well-being. Older adults are undoubtedly more likely to have
chronic diseases compared to younger adults and thus may visit
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healthcare practitioners more often, which could increase the
chance of them disclosing their dietary supplement use. Evidence
on the effect of gender on the decision to consult healthcare prac-
titioners about the use of complementary and alternative remedies
including DDS is scarce and inconsistent (Alidu and Grunfeld,
2017; Kelak et al., 2018; Thomson et al., 2012).

4.1. Strengths and limitations

To the best of the authors’ knowledge, this is the first study to
examine the prevalence and determinants of DDS use in the UAE
during the COVID-19 pandemic. Therefore, the results of this study
fill a major knowledge gap on the prevalence and drivers of DDS
use during this pandemic, which is essential to planning educa-
tional strategies and developing recommendations for the safe
and effective use of dietary supplements during the current public
health crisis. Among the strengths of the online survey, we men-
tion the ability to reach the population residing in different Emi-
rates and geographical areas in addition to the speed of data
collection.

The findings of this study are ought to be considered in light of a
few limitations. The data was collected through a self-completed
questionnaire. Although this data collection method eliminates a
potential interviewer bias and social desirability bias, the possibil-
ity that subjects may have misread or misunderstood certain ques-
tions could not be ruled out. Furthermore, a self-selection bias
could have taken place, and subjects interested in DDS were more
likely to participate in the survey. In addition, the cross-sectional
nature of the study design does not generally allow the inference
of causation, however, in the context of this study, reverse causa-
tion is unlikely. Moreover, it is important to note that the study
population is younger and consists of a larger proportion of women
as compared to the general population of the UAE; which may limit
the generalizability of the study’s findings. Such a limitation, how-
ever, is a general concern with online surveys which might exclude
a non-negligible part of the population who don’t use the internet
or are less keen on using it. Lastly, although the questionnaire used
in this study was examined for its content validity and cultural
adaptability, future studies are encouraged to use available vali-
dated questionnaires designed specifically to examine the DDS.
5. Conclusion

This study provided key insights on the prevalence and deter-
minants of DDS use in the UAE during the COVID-19 emerging pan-
demic. Our findings showed widespread use of DDS for the
prevention and treatment of COVID-19, with the most common
practice being the intake of special foods, followed by the intake
of citrus fruits, then supplements, water, and herbal teas. Older
age, female gender, and Asian ethnicities were consistently associ-
ated with higher use of DDS. The majority of DDS users were
guided by social media platform or by family and friends, and only
21% consulted healthcare practitioners about their DDS use. The
pattern of DDS use observed in this study may have been deemed
safe for diseases with better documented knowledge on etiology,
susceptibility, and outcomes. However, given the unpredictability
of the COVID-19 scenario and given the lack of evidence, uncon-
trolled and irrational supplementation could lead to potentially
hazardous outcomes and side effects, and should therefore remain
under caution. The control of this pandemic has been and contin-
ues to be largely dependent on the public’s awareness and adher-
ence to the recommended preventative measures, as well as their
responsible behaviors with regards to using dietary supplements
and sharing information. The role of healthcare practitioners in
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awareness raising efforts should be promoted. This study indicates
that the use of DDS for the prevention and management of COVID-
19 is a prevalent practice in the UAE and provides evidence to elicit
a more integrative approach towards DDS to ensure their proper
and safe use. Given the novelty of this disease, higher quality stud-
ies should be conducted in order to confirm the benefits of DDS in
the current pandemic and before making recommendations for or
against their use in the prevention or management of COVID-19.
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Appendix A. Survey to assess the use of DDS during COVID-19 in
the UAE

Information About You
1- Age *
2- Gender *

� Male
� Female

3-Marital status *

� Married
� Single
� Divorced
� Widowed
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4- What is your nationality ?

� Emirati
� Arabic
� Western
� Asian
� Other:__________

5- Education *

� High school diploma or less
� University

6- Residence at---------- *

� Abu Dhabi
� Sharjah
� Dubai
� Ajman
� UAQ
� RAK
� Fujairah

7- Are you living in: *

� An apartment/house with no garden
� A house with a garden or yard

8- Are you working? *

� Yes
� No

9- If yes, are you working from home?

� Yes
� No

Nutrition Intake
10- Did you increase your citrus intake during the corona out-

break to specifically prevent or treat Covid-19? *

� Yes
� No

11- If yes, which of the following citrus fruits did you consume
the most?

� Lemon
� Orange
� Grapefruit
� Others

12- Did you increase your intake of any food /food groups (other
than citrus) during the corona outbreak to specifically prevent or
treat Covid-19? *

� Yes
� No

13- If yes, which of the following foods/food group did you con-
sume to specifically prevent or treat Covid-19 ? (You can choose
more than one).*

� Onion
� Date
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� Ginger
� Garlic
� Turmeric
� Black Seeds
� Cinnamon
� Honey
� Walnuts, almonds and seeds
� Carrots
� Chicken Soup
� Thyme
� Pomegranate
� Beets
� Others

14-Did you use any dietary supplement during the corona out-
break to specifically prevent or treat Covid-19? *

� Yes
� No

15-If yes, which of the following supplements you used to
specifically prevent or treat Covid-19 ? (You can choose more than
one) *

� Vitamin C
� Vitamin D
� Multivitamin
� Omega 3
� Calcium
� B complex
� Zinc
� Protein supplements
� Probiotic
� Iron
� Folic Acid

16-Did you increase your water intake during the corona out-
break to specifically prevent or treat Covid-19?

� Yes
� No

17- Did you drink any herbal teas during the COVID-19 Pan-
demic to specifically prevent or treat Covid-19? *

� Yes
� No

18- If yes, which of the following herbal teas did you drink to
specifically prevent or treat Covid-19? *

� Green tea
� Ginger
� Thyme
� Chamomile
� Cinnamon
� Mixed Herbal
� Others

19-In case you have increased your intake of any specific food
including citrus, water, herbal teas or have taken any a form of sup-
plement to prevent or treat COVID-19, what was your source of
information ? *

� Social media
� TV and Radio
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� Healthcare practitioner (such as doctors, nurses, dieticians and
other members of the healthcare team)

� Family and friends
� Did not consult anybody
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