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Abstract

Background: Coronavirus disease (COVID-19) pandemic has affected health and lifestyle behaviors of people glob-
ally. This project aims to identify the impact of COVID-19 on lifestyle behavior of individuals in the Middle East and
North Africa (MENA) region during confinement.

Methods: We conducted an online survey in 17 countries (Egypt, Jordan, United Arab Emirates, Kuwait, Bahrain,
Saudi Arabia, Oman, Qatar, Yemen, Syria, Palestine, Algeria, Morocco, Libya, Tunisia, Irag, and Sudan) from the MENA
region on August and September 2020. The questionnaire included self-reported information on lifestyle behaviors,
including physical activity, eating habits, smoking, watching television, social media use and sleep before and during
the pandemic. Logistic regression was performed to analyze the impact of COVID-19 on lifestyle behaviors.

Results: A total of 5896 participants were included in the final analysis and 62.8% were females. The BMI of the
participants was 25.4 4 5.8 kg/m? Around 38.4% of the participants stopped practicing any physical activities during
the confinement (P <0.001), and 57.1% reported spending more than 2 h on social media (P <0.001). There were no
significant changes in smoking habits. Also, 30.9% reported an improvement in their eating habits compared with
24.8% reported worsening of their eating habits. Fast-food consumption decreased significantly in 48.8% of the study
population. This direct/indirect exposure to COVID-19 was associated with an increased consumption of carbohy-
drates (OR=1.09; 95% Cl=1.02-1.17, P=0.01), egg (OR=1.08; 95% Cl=1.02-1.16; P=0.01), sugar (OR=1.09; 95%
Cl=1.02-1.16; P=0.02), meat, and poultry (OR=1.13; 95% Cl=1.06-1.20; P <0.01). There was also associated increase
in hours spent on watching television (OR=1.07;95% Cl=1.02-1.12; P<0.01) and social media (OR=1.09; 95%
Cl=1.01-1.18; P=0.03). However, our results showed a reduction in sleeping hours among those exposed to COVID-
19 infection (OR=0.85; 95% Cl=0.77-0.94; P <0.01).

Conclusions: The COVID-19 pandemic was associated with an increase in food consumption and sedentary life.
Being exposed to COVID-19 by direct infection or through an infected household is a significant predictor of amplify-
ing these changes. Public health interventions are needed to address healthy lifestyle behaviors during and after the
COVID-19 pandemic.
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Introduction

On December 31, 2019, cases of unexplained pneumonia
were reported in Wuhan city, China [1]. After performing
extensive investigations, isolation of a virus related to the
genus coronaviruses was done and later named the novel
coronavirus (COVID-19) by the world health organiza-
tion on 12 January [1]. Soon afterward, COVID-19 dis-
ease turned into a global pandemic, affecting more than
71 million people worldwide by December 11, 2020 [2,
3]. Due to the massive number of infected people, sev-
eral governments in the Middle East and North Africa
(MENA) region announced more stringent containment
measures for containing COVID-19 spread, including a
general lockdown by the end of March 2020 for at least
two weeks [2]. The MENA region has its social specifici-
ties, as group activities and social interaction are highly
valued compared to other areas. Therefore, lifestyle and
habits have changed due to social distancing and self-iso-
lation, which are both considered strongly impacting the
individuals’ lives during the pandemic.

Among the multiple consequences of the current pan-
demic, there have been two significant impacts; stockpil-
ing food as a result of grocery restriction and spending
more time indoor; including working from home, tele-
education, and restricted outdoor physical activities
[4-6]. Furthermore, quarantine work routine disruption
could contribute to boredom which is linked to higher
greater energy intake [7]. Besides, the frequent stress-
ful exposure to visual and auditory news concerning
COVID-19 can be linked to overeating, in particular
high-sugar foods, known as “food craving” [8]. These
habits may temporarily ease stress and give a false feeling
of happiness since simple carbohydrates can influence the
production of serotonin; hence, impact the mood posi-
tively [9]. Nerveless, there is a proportional relationship
between carbohydrate food craving and food glycemic
index that is associated with a higher risk of developing
cardiovascular diseases, obesity, and chronic inflamma-
tion. Additionally, these diseases have been proven to
raise the risk for more COVID-19 severe complications
(10, 11].

In the same context, sedentary habits attributable
to lockdown measures as alternations in sleeping, and
smoking habits are substantially changing the lifestyle,
especially among health workers [12]. A study conducted
on 955 men showed that sleep could be a risk factor for
obesity, especially in young men [13]. Regarding smok-
ing, Berlin et al. have reported that mental distress and
social isolation may lead to an increase in the need for

smoking. During the lockdown, smoking will have a
higher chance to impact second-hand smokers [14]. To
date, there is no comprehensive global survey aiming to
investigate the implications of COVID-19 lockdown on
lifestyle behaviors in the MENA region. To address this
gap, we conducted the current study to identify COVID-
19 impacts on the physical activity levels and eating hab-
its among individuals residing in the MENA countries.

Methods

Study design

A cross-sectional study was carried out using a self-
administered structured online survey tool through the
“Google Forms” platform.

Study population

The inclusion criteria were all individuals who agreed
to participate in the study, aged >18 years, and living
in one of the MENA region countries. There were no
restrictions on gender, nationality, occupation, or socio-
economic level of the participants. The exclusion crite-
ria were all residents less than 18 years and those who
refused to take part in the study.

Sampling

All participants fulfilling the inclusion criteria were
invited to participate. The sample size was calculated
according to the specific country setting for this multina-
tional study. Snowball sampling will be used to select the
study participants.

Data collection

An online link of the web-based questionnaire was devel-
oped using “Google Forms” obtaining lifestyle data dur-
ing August and September 2020. On the first screen, a
Plain Language Information Statement (PLIS) and Con-
sent Form were placed. Details of the local country-spe-
cific investigators will be included in the PLIS, who will
be able to respond to any relevant queries during data
collection. Only the participants providing consent to
participate in the study can move to the next section con-
taining the screening questionnaire to confirm the age is
consistent with the pre-defined criteria. Upon confirma-
tion, the participants were moved to the next pages con-
taining the self-administered questionnaire.

The survey covered 17 countries from the MENA
region: Egypt, Jordan, United Arab Emirates, Kuwait,
Bahrain, Saudi Arabia, Oman, Qatar, Yemen, Syria, Pal-
estine, Algeria, Morocco, Libya, Tunisia, Iraq, and Sudan.
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The collaborators were responsible for the distribution
of the survey among the countries mentioned above via
online platforms and social media (Twitter, Facebook,
and Instagram) that are accessible through smartphones,
laptops, and computers. Each country has been targeted
by its collaborators to guarantee the efficacy and accu-
racy of survey filling. Using social media was effective
because according to the latest report on internet usage
in the MENA region, 70.2% of the population were con-
nected to the internet and 51% were using social media
[15].

Questionnaire formulation and validation

Prior to developing the questionnaire, an extensive
review of the relevant literature was conducted, followed
by a discussion with experts on lifestyle and physical
activity. Following the development of the first version of
the questionnaire, it was validated by a panel of experts
for face, content, criterion and construct components.
Different reliability measures were also tested; including
test—retest reliability/repeatability (Pearson correlation),
internal consistency (Cronbach’s alpha), and inter-rater
reliability (Additional file 1).

For the validation purposes, a pilot study of 30 partici-
pants was performed. As for languages used, we formu-
lated the survey in the English language then forward
translation into Arabic, followed by a backward transla-
tion was done by two independent translators. The trans-
lations were finally reviewed by a team of investigators
and translators to resolve any discrepancies.

Study tool

The final format of the survey tool consisted of 36 ques-
tions, which were divided into three different sections: (1)
personal data (11 questions: age, gender, country, height,
weight, social status, resident region, occupation, educa-
tion level, COVID-19 history, disease history); (2) daily
eating habits (15 questions: daily eating routine, changes
in weight, consumption of certain foods such as fruits
and vegetable, carbohydrates, chicken and meat, fish
and seafood, water, dairy, eggs, sugar, snacks, fast-food,
drinks (caffeinated, carbonated and juice), and dietary
supplements); (3) lifestyle (10 questions: smoking, hours
spent on certain activities such as sleeping, sport exercis-
ing, television, social media, internet and family quality
time). The entire questionnaire and scale are available in
Additional file 1.

Statistical analysis

Data were analyzed using IBM SPSS for Windows version
26 statistical software. Categorical data were reported
as frequency/percentage and continuous data as mean/
standard deviation. Continuous data were explored for
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normality by checking the distribution of data and using
tests of normality (Kolmogorov—Smirnov and Shapiro—
Wilk tests). Between-group comparisons were analyzed
by one-way ANOVA [16]. Post hoc comparisons were
performed using Duncan’s test at significant levels of
(P-Value <0.05). When application conditions were not
met, Levene’s test was used to test the homogeneity of
variance. Paired sample t-test was used to compare the
two scores (before and during) for each item. Moreover,
binary regression was performed to study the impact of
COVID-19 infection on lifestyle patterns. Logistic regres-
sion results were presented as odds ratios (ORs) and 95%
confidence interval (95% CI).

Results

Participants

On the 4th of September 2020, the web-survey was con-
cluded, and the collected data were analyzed. A total of
6019 participants completed the questionnaire, and, after
validation, 5896 respondents were included. The partici-
pants were aged between 8-23 years (45%; 24—30, 20.5%;
31-40, 18.6%; 41-60, 13.6%;>40, 2.3%) and 62.8% were
females. The mean BMI was 25.44 5.8 kg/m?. Territorial
coverage spreads into various regions, 81.4% were located
in the city, 19.9% in the countryside, 5.5% in coastal and
2.2% in the desert. Despite the small percentage of the
participants in desert areas, their BMI was significantly
higher compared with the city and coastal (P=0.012,
P =0.021; respectively). In terms of employment status,
2680 (45.5%) were students, 1391 (22.4%) had a full-time
job, 676 (11.5%) were working in the medical field, 566
(9.6%) unemployed, and 309 (5.2%) shift employee. Most
of the participants (62.3%) were single, 2094 (35.5%) were
married, and 130 (2.2%) were divorced. Almost two-third
of participants (68.5%) had higher education. 14.1% of
the participants reported that they or any of their house-
hold members had been infected with COVID-19. Data
from each country is shown in Additional file 2: Tables
S1, S2, S3, S4.

Lifestyle changes during COVID-19 emergency

Various habits have been significantly impacted during
COVID-19, such as sleeping hours, physical activities, TV
watching hours, and family quality time (Table 1). 49.6%
reported they were sleeping less than 7 h and the sleeping
hours increased to 7-10 h. for 53.2% (P <0.001). Physi-
cal activity frequency has also significantly decreased
(P<0.001) during the COVID-19, 48% reported stop-
ping physical activities during COVID-19 compared with
44.6% before the lockdown. Besides, the type of physical
activity has also changed significantly, such as walking
(before 29.2%; after 20.3%). The trends in the sedentary
lifestyle style (number of those who are not practicing
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Table 1 Lifestyle changes in before and during COVID-19
[tems Mean SD 95% Cl t Sig. (2-tailed)
Lower Upper
How many times do you smoke per day before? 1.30 0.75 —0.02 0.00 —1.04 0.30
How many times do you smoke per day during 1.30 0.77
How many hours do you sleep per day before? 1.53 059 —033 —0.29 — 2881 0.00**
How many hours do you sleep per day during? 1.84 0.75
How many times do you practice physical activity per week before? 222 143 0.02 0.10 3.09 0.00%*
How many times do you practice physical activity per week during? 2.16 143
How many minutes do you spend per each exercise before? 1.61 0.89 0.01 0.07 297 0.00%*
How many minutes do you spend per each exercise during 1.56 0.86
Before confinement, what were your physical activities 1.56 2.21 —037 —024 — 891 0.00%*
During confinement, what are your physical activities? 1.86 241
How many hours do you spend watching TV per day before? 227 141 —069 —063 — 4356 0.00**
How many hours do you spend watching TV per day during? 293 1.58
How many hours do you spend on social media per day before? 3.90 1.12 — 045 — 041 —3994  0.00**
How many hours do you spend on social media per day during? 433 0.95
How many hours do you spend on the internet to (study/work) per day before? 3.65 1.35 —034 - 029 —2636  0.00**
How many hours do you spend on the internet to (study/work) per day during 397 1.31
How many hours do you spend with your family before? 367 133 =057 =052 — 3791 0.00**
How many hours do you spend with your family during 4.21 1.14
**Significant differences between before and during for each item
Table 2 Changes in time spent on TV, social media, internet, and with family before and during COVID-19
TV Social media Internet (study/work) Family
pre-COVID-19  during COVID-  pre-COVID-19  during COVID-  pre-COVID-19  during COVID-  pre-COVID-19  during COVID-
19 19 19 19
None 2620 (44.4) 1755 (29.8) 176 (3) 103 (1.7) 547 (9.3) 462 (7.8) 554 (94) 294 (5)
<1h/day 1090 (18.5) 852 (14.5) 606 (10.3) 255(4.3) 822(13.9) 589 (10) 730(12.4) 323(5.5)
1 h/day 794 (13.5) 724 (12.3) 1060 (18) 548 (9.3) 974 (16.5) 6(104) 973 (16.5) 540 (9.2)
2 h/day 776 (13.2) 1132(19.2) 1808 (30.7) 1624 (27.5 1292 (21.9) 1206 (20.5) 1497 (25.4) 1391 (23.6)
>2h/day 616 (104) 1433 (24.3) 2246 (38.1) 3366 (57.1 2261 (38.3) 3023 (51.3) 2142 (36.3) 3348 (56.8)

Data presented as n (%)

any physical activity) jumped from 1512 to 2269 which
was a significant increase (P<0.001). Also, the number
of people watching TV increased from<1 h to>2 h for
24% of the participants during confinement compared
with 10% only in the usual conditions. Similarly, the time
spent on social media has increased from<1 h to>2 h for
57.1%, which was significant (P <0.001) (Table 2).

Concerning smoking, there were no significant changes
in the number of smoking per day. (Table 3).

Eating habits changes during the COVID-19 emergency
Regarding eating habits during the confinement, 2665
(44.3%) reported that their eating habits did not change.

Besides, 1861 (30.9%) reported an improvement in their
eating habits compared with 1492 (24.8%) reported
worsening of their eating habits. Consumption of fruits,

Table 3 Smoking habit before and during COVID-19

Smoking pre-COVID-19  Smoking

during COVID-
19
Never 4910 (83.3) 4928 (83.6)
<5 cigarettes/day 479 (8.1) 439 (7.4)
5-10 cigarettes/day 234 (4) 228 (3.9)
> 10 cigarettes/day 273 (4.6) 301 (5.1)

Data presented as n (%)
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vegetables, poultry and meat, snacks, sugars, water intake
increased significantly (Table 4).

Besides, 41.6% of the participants declared to eat more
vegetables and fruits, and the differences were significant
(P<0.01). Also, the same behavior has been noticed for
the carbohydrates and meat and poultry with a percent-
age of 16.9% and 32.6% respectively (P<0.01) (Table 5).
On the other side, seafood consumption was signifi-
cantly decreased during the lockout from 46.6% reported
to eat only once a week to 41.1% (P <0.01). Dairy prod-
ucts, eggs, and sugar consumption have increased, in

Table 4 Daily eating habits before and after COVID-19
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addition to the number of snacks, and these changes
were significant (Tables 6 and 7). However, fast-food
consumption decreased significantly, 48.8% of the study
population reported the elimination of fast food from the
diet compared with 25.4% before the lockdown (Table 7).
There were no differences between males and females in
fast food consumption before the lockdown (r*=0.55;
P=0.49), however, during the lockdown changes were
significant, females tend to decrease fast-food consump-
tion higher than males (r*=56; P <0.01).

[tems Mean SD 95% Cl t Sig (2-tailed)
Lower Upper
How many times do you eat fruits and vegetables per week before 267 1.15 —0232 —0.185 —17.164 0.00%*
How many times do you eat fruits and vegetables per week during 2.88 1.13
How many times do you eat carbohydrates per day before 3.1 1.08 —0.182 —0.139 — 14614 0.00%*
How many times do you eat carbohydrates per day during 327 1.09
How many times do you eat meats and poultry per week before 3.66 1.17 —0.089 —0.053 —7919 0.00%*
How many times do you eat meats and poultry per week during 373 1.17
How many times do you eat seafood per week before 2.00 092 0.002 0.036 2.168 0.00**
How many times do you eat seafood per week during 1.98 0.96
How many liters (L) of water do you drink per day before 2.60 1.02 — 0235 —0.1% —20.642 0.00**
How many liters (L) of water do you drink per day during 282 1.02
How many dairy products do you consumer per day before 241 0.89 —0.132 — 0.099 —13.348 0.00%*
How many dairy products do you consume per day during 252 0.91
How many eggs do you consume per week before? 2.77 1.11 —0.154 —-0114 —13.185 0.00%*
How many eggs do you consume per week during? 2.90 1.10
How many teaspoons of sugar do you consume per day before 2.75 1.11 —0.062 —0.024 — 4514 0.00%*
How many teaspoons of sugar do you consume per day during 2.80 112
How many snacks do you consume per week before? 258 1.11 — 0.066 —0.015 —3.145 0.002**
How many snacks do you consume per week during? 262 1.15
How many times do you eat fast food per week before? 237 1.07 0.464 0.523 32.598 0.00%*
How many times do you eat fast food per week during? 1.88 1.02
What are the dietary supplements do you consume per day before? 359 1.93 0.394 0478 20336 0.00%*
What are the dietary supplements do you consume per day during 3.16 212
Table 5 Frequencies of food consumption before and during COVID-19
Fruits and vegetables Carbohydrates Meat and poultry Seafood
Pre-COVID-19  During COVID-  Pre-COVID-19  During COVID-  Pre-COVID-19  During COVID- Pre-COVID-19  During COVID-
19 19 19 19
None 253 (43) 182 (3.1) 248 (4.2) 246 (4.2) 1837 (31.2) 2082 (35.3)
Once 1242 (21.1) 977 (16.6) 1547 (26.2) 1320 (22.4) 851 (14.4) 752 (12.8) 2750 (46.6) 2423 (41.1)
Twice 1392 (23.6) 1132(19.2) 6(35.9) 2025 (34.3) 1291 (21.9) 1220 (20.7) 878 (14.9) 929 (15.8)
Thrice 1244 (21.1) 1334 (22.6) 1177 (20) 1371 (233) 1725 (29.3) 1755 (29.8) 321(54) 334 (5.7)
More than 2018 (34.2) 2453 (41.6) 803 (13.6) 998 (16.9) 1781 (30.2) 1923 (32.6) 110(1.9) 128(2.2)
thrice

Data presented as n (%)
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Table 6 Frequencies of water, egg, and sugar consumption
before and during COVID-19

Pre-COVID-19 During COVID-19
Water
a) <1 Ll/day 630 (10.7) 01 (15.3)
1 L/day 1450 (24.6) 1725 (29.3)
2 L/day 2469 (41.9) 2282 (38.7)
3 L/day 1014 (17.2) 746 (12.7)
>3 L/day 333(5.6) 242 (4.1)
Egg
b) None 1034 (17.5) 926 (15.7)
1egg 1301 (22.1) 1083 (18.4)
2 eggs 1506 (25.5) 1486 (25.2)
>3 eggs 2055 (34.9) 2401 (40.7)
Sugar
c) None 1115 (18.9) 9(19)
1 teaspoon 1037 (17.6) 1146 (19.4)
2 teaspoon 1666 (28.3) 1689 (28.6)
>3 teaspoon 2078 (35.2) 1942 (32.9)

Data presented as n (%)

Impact of COVID-19 infection on lifestyle changes

According to the information collected, 14% of the
respondents reported being infected with COVID-19 or
living with an infected household. This direct/indirect
exposure to COVID-19 infection was associated with an
increased consumption of carbohydrates (OR =1.09; 95%
CI=1.02-1.17; P=0.01), egg (OR=1.08; 95% CI=1.02—
1.16; P=0.01), sugar (OR=1.09; 95% CI=1.02-1.16;
P=0.02), meat, and poultry consumption (OR=1.13;
95% CI=1.06-1.20; P<0.01). There was also associ-
ated increase in hours spent on TV (OR=1.07; 95%
CI=1.02-1.12; P<0.01) and Social media (OR=1.09;
95% CI=1.01-1.18; P=0.03). However, among
those participants, a reduction in utilizing vitamin C
(OR=0.26; 95% CI=0.15-0.44; P<0.01), vitamin D
(OR=0.50; 95% CI=0.28-0.87; P=0.01), multivitamins
(OR=0.11; 95% CI=0.06-0.20; P<0.01) was observed.
A similar significant reduction in sleeping hours was
identified among those exposed to COVID-19 infection
(OR=0.85; 95% CI=0.77-0.94; P<0.01). The binary
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logistic of the significant variables among COVID-19-ex-
posed participants are shown in Table 8.

Discussion

This study describes the impact of COVID-19 on life-
style behaviors in MENA region. Our findings show that
sedentary lifestyle activities increased, such as spend-
ing more hours on TV, social media, and increases the
consumption of meat, poultry and vitamins. As a result,
21.3% have reported an increase in weight during con-
finement. Besides, we estimated a 42% increase in people
who stopped practicing sport during the confinement.
According to Woods et al., physical inactivity due to sus-
tained quarantine and social distancing can downregu-
late the ability of the body to resist viral infection and
increase the risk of damage to the immune, respiratory,
cardiovascular, musculoskeletal systems, and the brain
[17]. Our results might help to develop appropriate life-
style behaviors for the populations in MENA region. Sed-
entary habits are associated with body fat and appetite
dysregulation [18]. Thus, it is vital to maintain a correct
nutrition status, particularly in COVID-19 time, when the
first defense line is the immune system. According to the
Centers for Disease Control and Prevention (CDC), indi-
viduals with obesity (BMI> 30 kg/m?) are at increased
risk of COVID-19 severe illness [19]. Obesity is known
as a proinflammatory condition; both hypertrophied
adipocytes and adipose tissue-resident immune cells are
contributing to increasing circulating pro-inflammatory
cytokines levels [20]. Besides, respiratory physiology is
altered in obesity since it decreases expiratory reserve
volume and functional residual capacity. While lying
horizontally in the supine position, pulmonary function
is also being compromised due to the presence of high
abdominal fat which decreases diaphragmatic excur-
sion, in such a state, ventilation becomes more prob-
lematic [21]. Moreover, in COVID-19, it is crucial to
identify the inflammatory condition because it is one of
the essential factors that is used in the determination of
lung disease severity which results in hypercytokinemia
associated with acute respiratory distress syndrome and
multiple organ failure [10]. Therefore, in obese people,

Table 7 Frequencies of dairy products, snacks, and fast food consumption before and during COVID-19

Dairy product Snacks Fast food

Pre-COVID-19 During COVID-19 Pre-COVID-19 During COVID-19 Pre-COVID-19 During COVID-19
None 768 (13) 685 (11.6) 1244 (2 1320 (224) 1499 (25.4) 2879 (48.8)
Once 2753 (46.7) 2434 (41.3) 1624 (27. 1446 (24.5) 1888 (32) 1499 (25.4)
Twice 1532 (26) 1748 (29.6) 1370 (23. 1261 (21.4) 1305 (22.1) 884 (15)
Thrice and more 843 (14.3) 1029 (17.5) 1658 (2 1869 (31.7) 1204 (20.4) 634 (10.8)

Data presented as n (%)
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Table 8 Binary logistic of the significant variables during COVID-19 infection

Intercept Standard error Wald chi-square Degrees of Sig Exp(B) 95% Cl for EXP(B)
freedom e
Lower  Upper
Dietary habits
Daily carbohydrates consumption 0.088 0.035 6.379 1 0012 1.092 1.020 1.169
Weekly meats and poultry consumption  0.121 0.032 14.791 1 0.000 1.129 1.061 1.201
Weekly eggs consumption 0.084 0.034 6.282 1 0.012 1.088 1.019 1.162
Daily usage of teaspoons 0.082 0.034 5929 1 0.015 1.085 1.016 1.160
Supplements
Vitamin C — 1365 0.277 24.282 1 0.000 0.255 0.148 0439
Vitamin D —0.700 0.286 6.004 1 0014 0497 0.284 0.869
Multivitamins —2228 0.324 47.393 1 0.000 0.108 0.057 0.203
None —0.924 0.288 10.279 1 0.001 0.397 0.226 0.698
Lifestyle habits
Daily sleeping hours —0.159 0.051 9.846 1 0.002 0.853 0.772 0.942
Daily watching TV hours 0.068 0.024 8.022 1 0.005 1.070 1.021 1121
Daily hours spent on social media 0.086 0.038 5032 1 0.025 1.090 1.011 1.175

the situation might be exacerbated as a result of having
higher proinflammatory cytokine levels compared with
normal-weight people [10]. Besides, it is essential to keep
a healthy diet because the entire cytokines gene expres-
sion levels are included by the food [22] and can modu-
late the inflammation process and oxidative stress [22].

In this study, some people shifted their outdoor activi-
ties to indoor-only activities. Outdoor activities such as
running, walking, football, swimming have decreased
by 23%, 30%, 57%, and 51%, respectively. On the other
side, confinement gave people time to practice their
hobbies, such as cooking, house duties, and drawing.
Time spent with families has changed among individu-
als, married people declared that they spent much time
with their families during the confinement. According
to Arafat et al., there was an increase in couples’ sexual
activity as a result of higher reassurance and intimacy
or simply because of spending more time together [15].
Muise et al. al show that spending more time with the
family increases the emotional bonding among family
members [23]. These activities can change the moods
of the individuals, which may affect their life in many
ways. The impact of pessimistic emotions has shown to
be associated with overeating represented as “emotional
eating” [24]. The adverse effect of self-isolation support
people looking for reward and gratification physiologi-
cally linked to food consumption [25]. Moreover, in the
above-mentioned status, boredom feelings could be an
expected result which is usually associated with over-
eating as a method to escape monotony [26]. Similarly,
adverse events have been reported to be associated with
disordered eating habits [27].

It can be challenging during the quarantine time to main-
tain healthy food and regular physical activity. For instance,
vegetables, fruits, and fish consumption can decrease in
favor of canned food, fast meals, snacks, and ready-to-eat
foods, which have a higher amount of sugars, fats, and
salts. Besides, there is an increased risk to develop dysfunc-
tional eating behaviors as a result of emotional and psy-
chological responses to the COVID-19 outbreak [11, 28].
Regarding eating habits in this study, 30.9% reported an
improvement in their eating habits compared with 24.8%
reported a worsening of such habits, and the rest remain
the same with no changes. Dietary supplement consump-
tion was also deemed significant, with a rate of 1328.7% for
vitamin C, 31.8% for vitamin D, 163% for Zinc, and 26.2%
for multivitamins. This rate is associated with various pub-
lications that recommended vitamin C during COVID-19
[29, 30], vitamin D [31], and Zinc [32] (Fig. 1). The regu-
lar consumption of these vitamins is not common in the

m Before COVID-19  ® During COVID-19

3500
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2000
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Vitamin D Zinc

1500 ‘
1000

500 ‘

Multivitamins none other

0
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Fig. 1 Dietary supplementation before and during COVID-19
emergency




Page 8 of 11

(2021) 19:129

Abouzid et al. J Trans| Med

s F ueaw se pajuasaid ereq

(1000>d
'TCI'E=YOT000=d 'S080=4Y0)
Aj2A110adsal ‘pooj-ise) 10 pooy AYieay
JO uoNdWINSUOD 3yl YIM PaleIdosse
YN AjoAiisod pue Ajasiaaul sem uieb 1ybiap

'siolAeyaq bulea buipiebal
19puab Joj puNOy Sem 2OUI3YIP ON
(c000=d
‘0956 =J) sauedidinied Uy JO %8'6¢
Ul uoidWNSUOD POOJ-1Sey Ul SUldQJ
‘syuedioiued
9U1 JO %G| Aq pa1iodal sem sa101s
A193016 djuebIO puUe SIaWIR) LU0 SHNY)
pue sajgeaban buiseydind ur asealdu|
‘syuedpinied syl JO %S/ |
Aq paniodal sem sjeaw ay3 buiddiyg
‘syuedioiued
9U1 JO %S°€7 Aq pariodal sem sjeaul
U93M13q %B31q B JO UO[IdNPOIIUI
10 dwil3jeauwl -utew ay3 ul buibueyd
‘syuedpinied syl JO %87/
ut Ajiep jo Aousnbaly ayy ul sabueyd oN

PL0=p'L000>d ‘Op€— =1)
JUaWIAUYUOD woy buunp Jaybiy Apued
-Ylubis sem pooy Ayieayun BuiNsuo)

‘uondwinsuod [oyod|e Ul aulPad
(100°0>d ‘¥8¥'LOL =on[eA
JRWAND) Sigey bupjows Ul aulpag

(100°0>d '6¢5'65C =on[eA

JewaNDW) ‘sxuedpipied syl Jo %9

“SA 96 1°Q Ul JUSWIAUYUOD Bulnp

pue 210429 sawil} G < Aouanbaly
Bujulely ApEam ay3 uj 9seadu|

(850=p’'l000>d 9lCTL —=1)
uonRdwnsuod [oyod|e Ul auldag
"PRINSEIW 10U Sem BUoWS

w(L000>d T8TF €€ SA LSTFVOS)
JUSWAUYUOD Bupnp pue 21039
SSIDIOXD A|MoaMm JO JaquUnu Ul aulPaQ

VN

VN

‘syuedpnied ayy

4O 9%ty Ul UoidWwNSUOD ¥oeUS Ul 958310U]
‘syuedpnied ayy

4O %81 Ul uondwnsuod yoeus Ul aulPag
's1eak O < sobe
yum syuedipipied Japjs Ul padiou

u29q sey sigey buies Jo BuluasIop
'SU0sIad OM] UeY) 40W yum bul
-Al| YlM Pa1eID0sse sem Juaularoidull
Siy sauedpiied syl Jo %01 ueyl

SS9 Ul sHgey bunes Jo Juawaroiduw|
“SIULIP Je[nbal

Ul uondwnsuod [oyodje Ul aulPad
‘SIDHOWS

JejnBas U1 02oegO} Ul 3seanul 1ybis

‘Aj9AIIDadsal
‘syuedidiied ay3 JO 909 PUB %St Ul
Bupyiem pue asip19xa Jejnbas Ul aulPag

SUIWBHAINW
10§ 99T PUB DUIZ 10} 9%¢9 1 ‘J UlWeUA
10§ 968" L€ "D UIWELA 10§ 9/ '8ZE | JO
31l e yym ‘uopndwinsuod Juswald
-dns A1e3alp ul aseasnul uedylubis

‘syuedidied
3U1 JO 9%E° L7 Ul IybBlam ay3 Jo asealdu|

(100>d 195 = 1) sojew uey Jaybiy
uondwnsuod PO0}-15e} 3583103p 01
pU] S3BWR) JUSWSULUOD Buling
(67'0=d'S50=_J) sloineyaq
Bunes buipiebal Jlapusb o) punoy
SeM 3DUBIBHIP OU :UMOPXDO| 210499
(L000>d)
suuedidied oyl JO 99 L Ul uondwins
-U0D S}INJJ pUe S9|qe1ahaA Ul 9SeaIdU|
(1000 > d) syuedidiuied ay3 JO %8'8Y
Ul uondwnsuod Pooj-1Se} Ul dul|pag
‘syuedpinied ayy
4O 9847 Ul SHgey Builes Jo BulUaSIop
‘syuedidiied syl Jo
%6°0€ Ul sugey buiiea Jo Juswanoidw|

‘Poinses 10U SeM COEQEDmCOU [elS[e)v

SHgey
Bupjows ul sabueyd Juedyiubls oN
(1000 > d) saiIARDe [edjsAyd Aue Bupi
-oeid paddois syueddiied ayi JO %8¢
B(1000>d eV L FOLT SA eV L FCTO)
JUSWIAUYUOD bulNp pue 310j3q
S3512J9X3 APIR3M JO JagWINU Ul dUIPRQ

uoneluswsa|ddns A1elsig

uteb 1ybrapn

siolneyaq bune3

|oyoo|e g Bupjows

AJAIRDE [BDISAYd

(leuoneulau| /01 =u)
[£€] |12 Jewiwy

(e ‘gese =)
[o€] e 38 0zUBY IQ

(92uei4 'S00F =)
[5€] "|e 32 JueISUOD

(VN3 ‘9685 =)
ApNis uaind

UOISUSWIP JUSWAUYUOD

31415341 U0 61-QIAOD JO 12edW] 31 Parebiisanul 3PNl 6 djqey



Abouzid et al. J Trans| Med (2021) 19:129

MENA region since they depend on their intake of food,
particularly for vitamin C and Zinc. It is known that the
sun is essential for vitamin D synthesis, which, when defi-
cient, is associated with various diseases [33]. However,
it was reported by Chakhtoura et al. that the majority of
the MENA region population is vitamin D deficient [34].
Overall, there was an increase in food consumption dur-
ing the confinement. However, consumption of seafood
showed a significant decrease. This is due to government
restrictions on several occupations, including fishers. Also,
positive aspects of improving health habits were associated
with decreasing the consumption of fast food, and that was
positively associated with increasing cooking as a hobby.
Since there are several studies that investigated the impact
of COVID-19 on the lifestyle, Table 9 represents a compar-
ison between the results of the current research and pre-
vious studies conducted by Constant et al. [35], Di Renzo
etal. [36], and Ammar et al. [37].

One of the main limitations of a web survey is self-
reported data, which could be prone to bias and mis-
reporting, which applies to our survey as well. Further,
representation of the population is difficult as participants
were recruited using snowball sampling leading to selec-
tion bias. A strength of this study is the collection of large
data from the MENA region during the critical time, which
can suggest public health policies for people in the region.

Conclusion

Our results show that sedentary lifestyle increased as seen
by reduced physical activities and spending more time on
social media and television. Sleep time reduced and body
weight increased in a large number of people during the
pandemic. Although fast-food consumption significantly
decreased after the lockdown, there was a significant
increase in the rate of dietary supplement consumption,
including vitamin C, vitamin D, and Zinc. Exposure to
COVID-19 by direct infection or through an infected
household member is a significant predictor of amplifying
these changes. Public health interventions should be devel-
oped to reduce these hazardous effects and avoid the emer-
gence of a deadlier pandemic.
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