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Abstract: In this study, we aimed to evaluate the knowledge and practices of the individuals in the UAE, to enhance the
immune system during the COVID-19 comparing with before the pandemic period. We use a cross-sectional online
questionnaire was administered to (n=1530) UAE participants. The questionnaire included four aspects: demographic
characteristics, Knowledge questions, practice questions before the COVID-19, practice questions during the COVID-19.
The findings revealed that the total score of the correct answers of the knowledge was (78%), while the total score of
practices was moderate and increased from (1.90 £0.776) to (2.15+0.80) before and during the pandemic, respectively.
There was a statistically significant between knowledge and practices with gender, employment status, age group,
education, marital status, and participants with positive COVID-19 test, while there was no significance with marital status
and practices. females, employed people, individuals aged <50, high educational degree, other marital status, and negative
COVID-19 test, had a higher level of knowledge than others, while females, employed people, individuals aged 40-49,
college educational degree, other marital status, and positive COVID-19 test, had a higher level of practices than others.
The Conclusions of this study showed that United Arab Emirates (UAE) residents showed high levels of knowledge and
positive change in the practices to enhance the immune system during the COVID-19 pandemic. Continuing the health
education programs by the UAE health authorities toward COVID 19 while focusing more on how to strengthen the body's
immunity is recommended.
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the most important measures to avoid the virus is a strong

1 Introduction

A novel strain of respiratory tract infection associated with
the COVID-19 emerged in Wuhan in December 2019,
China, this virus has global spread rapidly [1]. On 12
January 2020, this pathogenic virus was isolated by WHO
and named the 2019 novel coronavirus (2019-nCoV) [2].
COVID-19 potential harm many human organs like heart,
lung, liver, and kidney. The disease poses many threats and
risks to the patient by the high prevalence of pneumonia
[3]. Patients with a chronic disease like (diabetes,
hypertension, cardiovascular disease, and respiratory
issues) and elderly >=60 years old are under a higher
risk for getting COVID-19 complications [4], as the general
immunity reduces as you get older for shifts in leukocytes
subpopulations and a weakening in many immune cell
functions, which cause characterized by increased
susceptibility to infections [5]. Even though the
pathogenesis of COVID-19 is not yet fully known, one of

and healthy immune system [6]. Word Health Organization
(WHO) and the Ministry of Health-UAE (MOH) indicated
that the treatment of COVID-19 symptoms depends on
enhancing the level of immunity in patients, and reducing
complications [7,8]. In the young people with no
underlying illnesses, COVID- 19 can lead a minor
infection, provided they have strong immunity and do not
have activities like smoking or vaping and Consuming
alcohol, which comprises the immune system and increases
the risk of infection [9].

The important ways for enhancing the functioning of the
immune system are eating several vitamins, elements, and
supplements, which are essential to increase the
effectiveness of the immune system [10]. Vitamin D has an
essential role in the innate immune responses to viral
respiratory tract infections, like influenza A and B, and
Respiratory syncytial virus (RSV) [11]. Vitamin C has a
major role as antioxidant and enzymatic co-factor for a lot
of physiological response in the body, like immune
potentiation, hormone production, and collagen synthesis
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[12]. Taking some elements maybe lessen the respiratory
tract infection such as zinc, it's one of the micronutrients
that could be consumed to decrease the intensity of
COVID-19 infection and it’s essential for respiratory tract
infection for its antiviral properties [13].

Lifestyle factors, such as physical activity and diet
behaviors significantly affect the process of immune
senescence and inflammations [5]. During physical activity,
many positive changes happen in the immune system [14].
Daily patterns and adopt unhealthy nutritional habits, like
fast food and foods with high fat and lead to a weakened
immune system [15], so, eating a healthy and balanced diet
that provides all the nutrients needed to strengthen the
immune system is recommended [16]. There is a
relationship between sleep and the innate immune,
insufficient sleep impairs immune system function, lead to
contributes to inflammatory disease risk [17]. Stress and
psychological problems have an impact on the immune
system [18].

Due to the COVID-19 spread rapidly among people around
the world, there is an urgent need to evaluate the
knowledge and practices of people on enhancing their
immunity against COVID-19 infection.

The aim of this study was to evaluate the knowledge and
practices of the individuals in the UAE, to enhance their
immune system during the COVID-19 comparing with
before the pandemic period. This study considers the first
study to identify the knowledge, practices, and change in
practices of the public in the UAE of enhancing the
immune system. Continuing the health education programs
by the UAE health authorities toward COVID 19 while
focusing more on programs on how to strengthen the body's
immunity of healthy individuals, patients with chronic
disecases, and patients with COVID-19 infection are
recommended.

2 Methods

2.1 Research design

The current analysis was carried using a descriptive method
approach, which is a type of research that describes the
population, condition, or phenomena under-examined
through gathering quantifiable data that can be used for
statistical analysis. An online cross-sectional study was
conducted between 16th to 29th June-2020. A google form
questionnaire platform was wused to administer the
questionnaire among the people who live in UAE, to
determine their knowledge and practice about enhancing
their immunity before and during the COVID-19 pandemic.
An invitation message with a questionnaire link to
participate in this study was sent to more than 4000
individuals who live in UAE via, E-mail, WhatsApp, and
Facebook Messenger. The purpose of this study was
explained to participants and no identification was
requested from the participants. The current population of
the United Arab Emirates is 9,903,711 people [19]. The

number of those who correctly got the invitation was 1553.
Thus, a questionnaire instrument will be utilized to gather
data from a sample of the population represented to the
participants. The design of the study is illustrates as shown
in Figure 1.

Participation

A questionnaire
(n=1553)

Results, Discussion,
Conclusion
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Fig. 1. Study flow diagram.
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2.2 Participation

An online cross-sectional study was conducted between
16th to 29th June-2020. A google form survey platform was
used to administer the questionnaire among the people who
live in UAE, to determine their knowledge and practice
about enhancing their immunity before and during COVID-
19 pandemic. An invitation message with survey link to
participate in this study was sent to more than 4000
individuals who live in UAE via, E-mail, WhatsApp, and
Facebook Messenger. The purpose of this study was
explained to participants and no identification was
requested from the participants. The current population of
the United Arab Emirates is 9,903,711 people [19]. Figure
2.
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Fig. 2. Participation in study.
2.3 Study Instrument

The questionnaire of a five-dimensional Likert scale was
used to gather data from the participants, and it was
introduced to them during the second semester of the
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academic year 2019/2020 during the duration of the
COVID-19 pandemic. Out of 1553, A total of 1530
individuals participated in this study from six emirates: Abu
Dhabi, Ajman, Dubai, Sharjah, Fujairah, and Ras Al-
Khaimah, in the United Arab Emirates. The questionnaire
was created depending on the different literature review
available, WHO, and CDC reports regarding the
development of a healthy and strong immune system to
avoid COVID-19 infection [10, 16, 20, 21]. The
questionnaire, designed in both Arabic and English
languages, was pilot tested by 18 individuals and expert
faculty members by telephone interviews to clarify and
correct any question or statement, resulting in few
modifications.

The questionnaire consisted of two sections, the first
section concerned general demographic characteristics of
each participant, such as gender, age, marital status, place
of residence, education level, employment status,
nationality, chronic diseases, and Coronavirus test positive
or negative. The second part of the questionnaire
represented consisted of three main domains: The first
domain: Knowledge to enhancing the immune system,
which included 10 questions, the second domain: Practices
to enhancing immune system before COVID-19 pandemic,
which included 15 questions, while the third domain:
Practices on enhancing the immune system during COVID-
19 pandemic, which included 15 questions.

2.4 The validity and Reliability of the Instrument

A group of arbitrators (10 faculty members of UAE
Universities) who have extensive experience in the field of
Measurement, Evaluation, Psychology, and Health Sciences
were requested to express their views on the items of the
questions in terms of the relevance of items for achieving
research aims and the number and comprehensiveness of
the questionnaire items. The necessary adjustments were
made so that the questionnaire was ready according to the
research objective. To verify the internal consistency
coefficient of the study tool, Cronbach’s a was used. It was
applied to a pilot study involving (60) students from outside
the study sample and then calculated the Cronbach alpha
coefficient (0.822).

2.5 Statistical Analysis of the Data

Data analysis conducted using SPSS software package
version 26. for conducting the descriptive analyses
(frequencies, percentages, mean, and standard deviation).
Furthermore, participants’ knowledge and practice scores
were compared with demographics factories using
independent samples t-test, one-way ANOVA, and the
Scheffe test. A P-value of less than (p < 0.05) was
considered statistically significant. To measure the level of
knowledge (K1 to KI10) and practice (Pl to P15)
participants were given “3 items (true /not sure/false) and
(always, some time, never), respectively. Correct answer of
true / always to an item was marked 2 score, not sure /

sometime not response was marked 1 score, and incorrect
answer false/ never was marked 0. The total scores were
categorized into three levels including low (1.00-1.66),
moderate (1.67-2.33), and high (2.34-3.00).

3 Results

3.1 Respondents' Demographic Characteristics

Demographic characteristics are shown in Table 1. a total
of 1553 surveys were collected, 1530 participants were
included in the current study, an incomplete questionnaire
of respondents was excluded from the study (completion
rate of 98.5%). The majority of respondents 1068 (69.8%)
were females and 426 (30.2%) were males. Most ages of
the respondents, 35.3% were between 40-49 years. About
77.1% of the respondents were married, 20.9, and 2.0%
were single and others, respectively. Around 61.5% were
from Sharjah, while 6.5, 19.0, 11.1, 1.3, and 0.7% were
from Abu Dhabi, Ajman, Dubai, Fujairah, and Ras Al-
Khaimah, respectively. Almost 46.4% of the respondents
were employed and 53.6% were unemployed. Regarding
the education level, most of the respondents 47.7% had a
college-level degree, while 28.1, 22.9, 1.3% had a
postgraduate, high school or diploma, and illiterate
/primary degrees, respectively. 11.1% of respondents were
Emirati and 88.9% were Non-Emirati. Nearly 12.5% of the
respondents have been tested for COVID-19 and 87.5% did
not get tested. 2.0% of respondents had a positive COVID-
19 test, 98.0% had negative COVID-19 test.

Table 1. Demographic characteristics of participants, UAE (n=
1530)

Demographic factors Frequency (n) | Percent (%)
Gender Male 426 30.2
Female 1068 69.8
Age 18-29 300 19.6
30-39 340 22.2
40-49 540 353
>50 350 22.9
Marital Single 320 20.9
status Married 1180 77.1
Other* 30 2
Place of Abu Dhabi 100 6.5
residence Ajman 290 19
Dubai 170 11.1
Sharjah 940 61.4
Fujairah 20 1.3
Ras Al-Khaimah 10 0.7
Education Illiterate\primary 20 1.3
level High 350 229
school\diploma
College level 730 47.7
Postgraduate 430 28.1
Employment Employed 710 46.4
status Unemployed 1360 53.6
Nationality Emirati 170 11.1
Non- Emirati 1360 88.9
COVID-19 Yes 190 12.4
test No 1340 87.5
COVID-19 Positive 30 2.1
test result Negative 1500 97.9
*QOther included divorced, and widows
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3.2 Prevalence of Chronic Diseases Reported by
Individuals in the UAE

A total of 1530 participants, 81.4% were healthy people,
while 28.6% have chronic diseases, the most common
chronic disease reported by the respondents were given in
Figure. 3. The most prevalent diseases were, heart
conditions 4%, diabetes 3.3%, asthma 2.6%, thalassemia
2.6%, sickle cell anemia 1.4%, chronic lung diseases 0.7%,
and chronic liver disease was 0.7%.

3.3 Respondents' knowledge about Enhancing the
Immune System to Avoid COVID 19

As presented in Table 2, the responses of participants to the
questions of knowledge to enhance the immune system.
The total mean score of 10 knowledge questions was high
77.84% (2.52 + 0.688). When we asked if exercising
regularly reduces the risk of developing a COVID-19
infection, about 78.5% of the participants answered
correctly. Almost 89%, answered that the smoking and
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Fig..3. Prevalence of chronic diseases reported by

individuals in the UAE, (n = 1530).

vaping increase the risk of serious lung disease caused by
COVID-19, while around 80.5% knew that drinking
alcohol reduces the body’s immunity and makes a man
susceptible to COVID-19. The majority of participants
90.8% agreed that stress and anxiety can cause a weakened
immune system and make the person more susceptible to
COVID-19. More than half of respondents 64.1, 55, and
89.5% of participants knew that taking vitamin D, zinc
nutrient, and vitamin C, respectively are necessary for good
immune system response and reduces the risk of COVID-
19 infection. Around 86.3% of the respondents had
knowledge regarding if the ample sleep supports the
immune system and reduces the risk of COVID-19
infection. When we asked about whether eating a healthy
balanced diet reduces the risk of contracting COVID-19, A
high number of participants 88.9% answered correctly,

while 56.2% had believed that obesity can increase the risk
of severe illness from COVID-19.

Table 2. Descriptive statistics of general knowledge with correct
knowledge score about strengthening the immune system to avoid
COVID 19 of participants in UAE (n= 1530)

Knowledge questions TRUE | FALSE Not
sure
K1 Doing an exercise N 1200 150 180
r.egularly reducF:s the % 784 938 118
risk of developing a
COVID-19 infection
K2 Smoking increase the N 1360 40 130
r1§k of serious lung % 339 26 35
disease caused by
COVID-19
K3 Drinking alcohol N 1230 30 270
reduces the immunity % 304 5 176
and can make a person
more vulnerable to
COVID-19
K4 Stress and anxiety can N 1390 60 80
cause weaken immune % 9038 39 59
system make the
persona more
susceptible to COVID-
19
K5 Taking vitamin D is N 980 130 420
essential for the proper [
functioning of the & 64.1 8.5 275
immune system and
decreases the risk of
COVID-19 infection
K6 Taking zinc reduce the N 840 60 630
risk of COVID-19 % | 549 3.9 412
infection
K7 Taking vitamin C is N 1370 10 150
necessary fo.r thie % 395 07 08
proper functioning of
the immune system and
decreases the risk of
COVID-19 infection
K8 Ample sleep supports N 1320 10 200
the immune system, S
which reduces the risk & 86.3 0.7 131
of COVID-19 infection
K9 Eating a healthy N 1360 40 130
balanced diet reduces S
the risk of contracting & 88.9 26 83
COVID-19
K10 | Obesity can increase N 860 160 510
the risk of severe S
illness from COVID-19 & 362 105 333
Total % 77.84
* The correct responses for each item are bolded
3.4 Correlation between demographic

Characteristics with knowledge (K) score of
Participants to Enhance the Immune System,
UAE.

As presented in Table 3, a significant positive correlation
was found between the knowledge and demographic
characteristics of respondents (P <0.05). However, the
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females reported significantly (P <0.0001) higher levels of
knowledge (2.63+0.356) than males. Respondents with
older ages >50 years had more level of knowledge
(2.64+0.366) significantly (P <0.015) than other ages. We
observed that divorced, and widow participants had

significantly (P <0.004) higher level of knowledge
(2.73+0.38) than married and single participants.
Respondents with higher education levels showed
significantly (P <0.0001) high level of knowledge

(2.71£0.301) than lower education levels. A significantly
(P <0.0001) higher mean score (2.66+0.430) was found
among employed than unemployed participants. The
respondents who had negative COVID-19 significantly
(P<0.0001) had a higher-level score of knowledge
(2.613+0.389) than people with negative COVID-19 test.

Table 3. Enhancing immune system knowledge by demographic
factors, UAE (n= 1530)

mean score of participants that exercise changed to be
(2.16+0.846) in comparison with before pandemic
(2.08+0.832). Participants that manage their stress
efficiently during the pandemic had a score of
(2.10+0.918), more than before COVID-19 pandemic
(2.05+0.892). When we asked if the participants eat food
rich in vitamin D, the practice score risen from low
(1.56+.0.870) to moderate (1.76+0. 873), while the score
level of participants that were taking vitamin D
supplements before pandemic (1.90+0.839) increased to be
(2.38+0.851) during the pandemic. Our findings showed
that the score (1.804.952) of participants were eating citrus
fruits before pandemic increased to be (2.44+0.873), while
the score of participants that took vitamin C supplements
before pandemic (2.07+0.810 ) changed to (2.29+0.844)
during the pandemic. The mean score of participants that
were eating foods with high zinc was risen to the

Demographic factors N Mean SD Df - (2.03+0.926), while taking zinc supplements practice score
value | changed to (2.39 £0.651). Almost the score of participants
Gender Female | 1068 | 2632 | 0.35647 | 1 | 0.000* | that avoid food with high fat and high sugar before
Male 462 | 2.5325 | 0.49403 _| pandemic (1.98+0.867) increased during pandemic to be
Age ;g'?g ggg ;222? 82;3; 31 001" 12 124 0.920), and (2.04 +£0.933), respectively. The number
20-49 520 1 26056 | 045151 gf people whg were drmlgng 8-10 cups of water every day
>50 350 | 2.6457 | 0.36646 increased during pandemic to (2.01% 0 .956), regarding the
Marital Single 320 | 2.6562 | 031666 | 2 | 0.004* | managing of weight, the practices will increase from (1.75.
Status Married | 1180 | 2.5839 | 0.42524 +0.890) to be (2.01+0.956).
Others* 30 | 27333 | 0.38357
Education | Illiterate\ 20 22 0 3 | 0.000* | Table 4. Enhancing immune system practice before and during
primary Covid-19 pandemic, UAE (n=1530)
Secondar 350 2.4629 0.50504 N Practices Before Dlll‘illg
y\diplom 0. questions COVID-19 | COVID-19 | df p-
a Me | SD | Mea | SD value
College | 730 | 2.6123 | 0.38417 an n
level Pl | Islecp 6-8hours | 1.4 | 074 | 2.6 | 0.76 | 1 | 0.000*
Postgrad | 430 | 2.7163 | 0.30146 a day 5 7 5
uate P2 | Iam smoker 18 | 046 | 1.93 | 041 | 1 | 0.000*
Employme | Employe 710 2.6606 0.43066 1 0.000%* 9 5 4
nt d P3 | Iconsume 20 | 008 | 201 | 008 [ 1 | 0.000%
Unemplo | 820 | 2.5512 | 037513 alcohol 1 1 1
yed P4 | Iexercise 20 | 083 | 216 | 0.84 | 1 | 0.001%
COVID-19 | Positive | 30 | 2.0333 | 0.69646 | 1 | 0.000% regularly 3 5 5
testresult | Negative | 1500 | 26133 | 0.38943 P5 | Iam managing 20 [ 089 [ 21 [ 091 [ 1 | 0.05*
*Other included divorced, and widows my stress 5 2 8
*Significant at p<0.05 efficiently and
relax regularly
P6 | Ieat foods 15087 | 1.76 | 0.87 | 1 | 0.000%
3.5 Respondents' Practices to Enhancing the fortified rich 6 3
. . with vitamin D
Immune System before and during Covid-19 every day
Pandemic P7 | ItakevitaminD | 1.9 | 0.83 | 2.38 | 0.85 | 1 | 0.000%
supplements 9 1
. . P8 | Ieat citrus fruit 1.8 | 095 | 244 | 087 | 1 | 0.000%
As presented in Table 4, the response of participants to the cat cutrus frutts ) 3
questions of practices to enhance the immune system, the [pg | ke vitamin C__ | 2.0 | 081 | 229 | 084 | 1 | 0.000%
table showed that the total score of practices increased supplements 7 4
significantly across the categories from (1.9+0.776) to be f:)l I?aﬁ E?eEOQdS 1(-)9 0-30 2.03 0-22 1| 0.041*
+ with high zinc
(2.1:5 .0.806). The results sholw that the mean score of T T T take zinc ST T o066 1539 1065 T 1T o007
participants who were sleeping 6-8 hours before the | | | gypplements 5 5 1
pandemic, increased from (1.42+0.747) to be (2.60+0.765) [ P1 | Tavoid food with | 1.9 | 086 | 2.12 | 092 | 1 | 0.000%
during the pandemic. The mean score of smokers increased | 2 | high fat 8 7
from (1.89+0.465) to (1.93+.0.414) during the COVID-19 | P1 | Iavoid food with | 1.9 | 0.88 | 2.04 | 0.93 | 1 | 0.000%
andemic, while the score for individuals who consume |——-Dighsugar 3 3
P ’ Pl | Idrink 8-10cups | 1.9 | 093 | 2.02 | 124 | 1 | 0.333%
alcohol has not changed (2.01+0.081). We found that the | 4 | ofwater every 9 7 2
© 2022 NSP
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day
P1 | I manage my 1.7 | 0.89 | 2.01 0.95 1 0.000%*
5 | weight well 5 6
Total 1.9 | 0.77 | 2.15 | 0.80
6 6

*Significant at p<0.05
3.6  Correlation  between  Demographic

Characteristics with Practice (P) Score of
Participants to Enhance the Immune System
during COVID-19 Pandemic, UAE

As presented in Table 5, the total score of the participants
(out of 3) toward COVID-19 was highly significant
(P <0.000) across gender, age groups, employment status,
and education level, while COVID-19 result was
(p=0.0335). We found no significant correlation between
marital status and practices of participants (p=0.726). The
results indicate that the female gender had a better practice
score (2.17+0.27) than males. Respondents aged 40-49
years had a higher-level score of practice (2.1920 +
0.26706) compared with other lower age groups. Regarding
marital status, divorced, and widows’ participants shared a
higher level of practice (2.1933+0.25392) than other
marital status participants. The results indicated that
participants with college degrees showed higher practices
score (2.2013 +0.30742) than those with a lower level of
degree. The practices of employed participants (2.209
+0.29178) were higher than those who identified
themselves as unemployed, while, the participant's people
who had tested COVID-19 positively showed elevated
practice score (2.2022+ 0.2911) than that with negative the
result of the test.

4 Discussion

This study is expected to be the first to evaluate the level of
knowledge and practices to strengthening the immune
system follow COVID-19 pandemic among the general
public in UAE and focus, compared with the practices
before the pandemic. Enhancing the immune system during
the periods for COVID-19 can be achieved through
focusing on sleeping well, eating healthy food, avoiding
food with high sugar and fat, stop smoking and drinking
alcohol, taking vitamin D and C, and high zinc nutrients. In
this study, most of our participants were females, under 40-
49 years old, married, non-Emirati, from Sharjah, college
to higher education levels, this is consistent with the UAE
population and similar demographics of respondents of
recent research studies in the UAE [19, 22, 23].

We noticed in this study that the most prevalent diseases
between our participants were heart conditions 4%, and
diabetes 3.3 that increase a person's risk of severe COVID-
19 illness, our results are consistent with the Dubai
Statistical Center study that shows UAE nationals have a
higher prevalence rate of diabetes and heart conditions
illness. Another study for chronic disease patients in the

UAE reported that 74.1% were Diabetics [21, 24].
The current study revealed that the UAE population had a
high level of knowledge and a moderate level in practice.
Moreover, it reported that the participant's practices have
changed positively during the COVID-19 pandemic, to
raise the level of the body's immunity. This might be due to
the preventive measures implemented by the UAE
authorities to control the spread of the disease such as
health awareness, education, daily Informational briefing
on COVID, website updates of UAE. Overall, the highest
score level of knowledge reported on stress, smoking, and
eating a healthy diet. Almost 91% of participants answered
that stress and anxiety may hinder the immune system.
Many studies focused that stress and anxiety have an
impact on the immune system, short-term stress enhances
the activity of humoral and cellular immunity. prolonged
stress can weaken immunity and thus increase the risk of
illness[18].

Our study indicated that a few participants started to
manage their stress and anxiety during the COVID-19
pandemic, similar studies for a population sample in Spain
reported higher levels of anxiety symptoms during the
lockdown period [25]. Also, higher than our findings 34.3%
recorded among students and administration staff in Vita-
Salute San Raffaele University, Milan, during the COVID-
19 pandemic [26]. The difference in findings may be due to
the difference in timings of data collection, the studies also
did not address the changes in stress and anxiety. Exposure
to tobacco smoke leads to an inflammatory process in the
lungs [27]. Our study found that the knowledge and
practice on smoking were equivocal. Our study found that a
high number 90% of respondents had knowledge regarding
the relationship between smoking and risk of COVID-19,
but at the same time, the COVID-19 pandemic had a
negative impact on practice, the number of smokers
increased during COVID-19. This is may be because some
of the respondents preferred to reduce their stress with
smoking. Similar to our results, a large number of the
Indian population believed that smoking and vaping
increases the risk of contracting COVID-19 [28]. less than
our result about knowledge of the bad effect of smoking
showed between never smoking and ex-smokers in UAE
47.9%, 70.0%, respectively [29], Health education
programs pursued by the UAE authorities increase the level
of health knowledge and practice of the population, similar
to our results of our study, the e-cig consumption has
marginally increased during the lockdown of COVID-19
pandemic among people across five countries: Italy, India,
South Africa, the United Kingdom, and the United States
[28]. While no foods or dietary supplements can prevent
COVID-19 infection, many studies reported that eating a
healthy diet is essential during the COVID-19 pandemic; it
affects our body’s ability to prevent, fight, and recover
from infections, and supports the immune system. Foods
rich with sugars and fats lead to a weakened immune
system [15]. Our results on eating healthy food showed a
higher level of knowledge 90% than that indicated for
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participants at the University Community in Sharjah, UAE,
47% [30, 31]. Similarly, this study found revealed that the
practices of some participants on avoiding food with high
fat and sugar positively changed during the COVID 19
pandemic higher than our finding found for Polish adults in
Poland, 8.4 and 36.6% reduced high sugar-sweetened
beverages and unhealthy food Intake, respectively during
the COVID-19 pandemic [32]. Lack of sleep results in an
increase of chronic diseases, obesity, and premature death.
Sufficient sleep with a good night’s sleep activates the
immune system to prevent the penetration of viruses and
bacteria and builds up good humoral and cellular immunity.
Many recent studies notify changes in sleeping habits
during COVID 19 pandemic, 30.0% of Polish adults in
Poland, and 4.9% of the Italian population in Italy
increased their sleeping hours during COVID-19 pandemic
to be 6-8 hours and 7-9 hours, respectively (32, 33].

Our study presented that 78.5% had high knowledge
about doing an exercise regularly reduces the risk of
developing the COVID-19 infection. During physical
activity, many positive processes occur in the immune
system, low levels of physical activity may increase the risk
of COVID-19 infection [14]. The knowledge of
respondents in our results was higher than that of 47.3% for
Medical students in UAE [34]. In the current study, a slight
increase in physical activity has been reported during the
COVID-19 pandemic, higher than our findings were
presented 38.3,19.1% among Italian people in Italy [33]. As
well as, a higher level of physical activity observed during
lockdown than before COVID-19 pandemic among

fruitful with zinc, vitamin C, and supplements to decrease
the intensity of COVID-19 infection. Lower than the
current results, 46.1% of individuals in Al-tif city were
aware of vitamin C. [40].

In our study, a few numbers of participants started to
drink 8-10 cups of water every day during the COVID-19
pandemic, A similar study 24% of Polish adults in Poland
show an increase in water intake during COVID-19
pandemic [32]. The knowledge level reported in the
current study on obesity can increase the risk of severe
COVID-19 illness, was 56.2%, this percentage was similar
to that reported for female students in UAE, 50% [24].

In this study, some of the participants started to manage
their weight during the COVID-19 pandemic, contrary to a
similar study, 48.6% of Italian people in Italy gained
weight [33]. The changes in results may be due to the
difference in timings of data collection, in addition to the
high health awareness adopted by the UAE government
during the COVID-19 pandemic lead to an increase in
knowledge and practice. Finally, this current study has
shown that there was a better knowledge and practice
associated with gender (Females), old people (< 40),
education (higher education), and employment status
(employed). Our results are consistent with other studies
that reported similar significance in terms of better
knowledge among the females, educated, old people, and
employed people [22- 23].

Table 5. Enhancing immune system practice during Covid-19
pandemic by demographic factors

individuals in Australia, UK, and USA [35]. Studies Demographic factors N | Mean Std. D p-
indicated that alcohol damages the body's immune system Deviatio | f | value
anq increases the risk of negative health consequences Gonder Fomale 06 2176 0_2;1516 T T 0.000
(Ding et al., 2020), The percentage we found was higher 8 2 *
than that for UAE residents in UAE, 70.5% [22]. The total Male 462 | 2.093 | 032197
score practices of alcohol consumption did not change 4
before and during the COVID-19 outbreak, that may be due Age 18-29 300 2‘1786 0.35633 1 3 | 0.000
to the low percentage of participants in our study that 3039 340 | 2150 | 02797
consumed alcohol. Similar to our finding, 16% of polish 6
people in Poland changed their drinking habits and started 40-49 540 | 2.192 | 0.26706
drinking less during lockdown pandemic [36], while >50 350 | 2.058 | 0.25994
another study in Poland saw an increase in alcohol i : 5
consumption in 14.6% of polish people during the l\é[fartlltl";l Single 320 2‘1249 0.3565 | 2 0.726
lockdown period [37]. Married 118 | 2150 | 027371

Through our study, we found that 64% of participants 0 7
had knowledge about vitamin D, our finding was similar to Others 30 | 2.193 | 0.25392
that of 72.0 % among the UAE population and higher than . . . 3
that of 39 % among the adult population in Sharjah, UAE Education | Illiterate\prima | 20 2.04 0.14574 | 3 0200
[38,39]. Interestingly, a high number of the participants in Sec;r}l,dary 350 | 2.162 | 024439
the current study positively changed their habits on School 3
consuming foods fortified with vitamin D, and took vitamin /diploma
D supplements, which confirms that people took an College level | 730 2%’01 0.30742
approach to boost immunity. Although the participant's Postgraduate | 430 | 2.062 | 028616
knowledge about Zinc may reduce the risk of COVID-19 3
infection, was low, 55%, the results revealed that 89.5% of | Employme Employed 710 | 2209 | 0.29178 | 1 | 0.000
the respondents were aware of vitamin C. In addition, some nt 3 *
of the respondents changed their practices during a Unemployed | 820 2‘284 0-27879
pandemic and declared an increase in eating the food
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COVID-19 Positive 30 2.202 | 0.29111 1 0.335
test result 2 *
Negative 150 | 2.150 | 0.29251
0 2

*QOther included divorced, and widows
*Significant at p<0.05

5 Conclusions

Overall, UAE residents showed high levels of knowledge
and positive change in the practices to enhance the
immune system during the COVID-19 pandemic.
Strategies to keep continuing the daily COVID-19 media
briefing program of the UAE government and health
education programs by the Ministry of Health and
Prevention in the UAE is essential in maintaining the high
level of awareness of individuals health toward COVID
19. This should be with focusing more on programs on
how to strengthen the body's immunity of healthy
individuals, patients with chronic diseases, and patients
with COVID-19 infection.
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