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Abstract

Background The 2019 recent Coronavirus is without a doubt one of the most complicated viruses to ever pose
a threat to humanity. Numerous viral containment strategies forced sedentary behaviors and dietary changes that
would-otherwise- increase the chances of acquiring non-communicable diseases.

Objectives The objectives of the current study are to identify any changes in eating behaviors through the
Mediterranean Diet Adherence in a sample of Egyptians throughout the COVID-19 era.

Methods A cross-sectional study was done on a sample of 205 Egyptians by an online self-administered
questionnaire. The questionnaire included socio-demographic factors, self-reported weights and heights, a validated
Arabic form of the well-known International Physical Activity Questionnaire Short Form (IPAQ-SF), a validated Arabic
version of 14-items Mediterranean Diet Adherence Screener (MEDAS), in addition to a section assessing dietetic
changes. The data was then analyzed using the SPSS version 20 (Statistical Package for Social Sciences).

Results The majority of the study sample were females (74.6%); had a high level of education (93.2%); and about 75%
were married. Most of the participants were non-smokers, with around a 7% increased frequency of smoking after the
COVID-19 pandemic. Fast food consumption was also reported by a major percentage of study participants (60%).
Low Mediterranean Diet Adherence was found in 52.7%. Moreover, Physical Activity (PA) decreased to 61%. Moreover,
there was a statistically significant increase seen in the participants'BMI as well as the number of sleeping hours
(p=0.001 and 0.043 respectively) after the pandemic. Both changed hunger sensation and any changes in physical
activity were significantly associated with increased BMI (p < 0.001).

Conclusion and recommendations A substantial proportion of the participants showed unhealthy changes in their
dietary habits as well as physical activity. Consequently, this calls for urgent public health policies and interventions to
guard against the consequences of such unhealthy behaviors.
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Introduction

By the end of 2019, the world was hit with the Corona-
virus (COVID-19) pandemic, a serious pandemic that
prompted the adoption of forced public health measures
to stop the virus from spreading. Following the Egyptian
Ministry of Health’s declaration of the first case in the
country, the World Health Organization (WHO) was
then alerted of the situation [1].

It was not long after this that the Higher Committee
to Combat Coronavirus, which was chaired over by the
Prime Minister, took the responsibility of carrying out
the national policy and institutional response [2].

As a result, in March 2020, corresponding at the begin-
ning of the Coronavirus spread, the Egyptian govern-
ment instigated a national lockdown and increased social
isolation measures to stop the spread of COVID-19.
On March 15th, 2020, Egyptian authorities began their
efforts by closing schools and universities as preventive
measures. Subsequently, lockdown was imposed, and
more severe containment measures were decided [3].

As COVID-19’s second wave (which was near the end
of 2020) approached, various containment procedures
were also carried out. On November 12th, the Egyptian
government declared the setting of new closing times to
be imposed on public retail outlets, malls, restaurants, as
well as cafés that would start on December 1st, 2020 [2].

Therefore, Egypt started to experience a second wave
of the outbreak towards the end of the year, with daily
reported cases reaching a peak of 1,400 people. Antici-
pated efforts to stop a second wave of illness were also
implemented in January 2021. Following that, the Egyp-
tian authorities implemented anti-COVID-19 pre-
ventative measures to control further waves of viral
propagation [2, 4].

Generally speaking, whether partial or complete, any
lockdown would have an impact on people’s social lives
as all necessary public spaces, companies, and services
have to be shut down. As for during the COVID-19 lock-
down, everyone was forced to stay indoors and only leave
their homes for essential requirements. As a result, the
majority of people were either required to work remotely
or even experienced temporary unemployment. Students
were also forced to rely on digital learning. It was also
seen that the population’s habits and lifestyles underwent
a fast and dramatic transition, with a sharp decline in all
forms of sociability. Thus, the physical isolation may have
also had a significant negative impact on citizens’ lives,
particularly on their eating patterns and daily routines
[5].

Based on this lockdown, nutritional habits changed,
especially because of altered food access. The people’s
Physical Activity (PA) was reduced as a result of stopping
daily travel and stopping trips to the grocery store, which
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are typically the only out-of-home activities for most
people [5, 6].

Since the beginning of COVID-19, the studies that
have been done have shown an increase in the presence
of food insecurity as well as difficulties with access to
food for the already-food-insecure populations. In these
conducted studies, people who were food-insecure felt
more worried about food access and expressed difficul-
ties in finding the different types of foods they needed or
wanted; in having sufficient food through the different
food assistance programs as well as the emergency food
organizations; and in not being able to manage to pay for
food stock for two weeks in advance as recommended [7,
8].

For example, in Iran, the households were gener-
ally affected by food insecurity during COVID-19. This
showed that 61% of the participants faced this feeling of
food insecurity. That is not to mention that other eco-
nomic, psychological, as well as other human aspects of
exposure had the highest impact on the food insecurity
during the first COVID-19 lockdown [9].

In another study that was conducted in three countries
(Denmark, Germany, and Slovenia), a different pattern
of alteration in food access was measured. A decrease in
the frequency of shopping was significantly related to a
decline in the act of consuming fresh food. Additionally,
this decrease in the frequency of shopping was substan-
tially correlated with an increase in the use of frozen food
as well as canned food. In other words, this indicates that
some consumers may have partially substituted using
frozen food and canned food for alternative fresh food.
Moreover, this decrease in the frequency of shopping
was also greatly linked with an increase in eating sweet
snacks.” [10].

That being said, one of the main risk causes of chronic
diseases (non-communicable diseases) that can be modi-
fied is nutrition (diet and lifestyle factors, such as physi-
cal activity), which has been shown to raise the possibility
of more severe COVID-19 consequences [11]. Based
on this, the Mediterranean Diet (MD) is rich in micro-
nutrients (e.g.: selenium, zinc, some vitamins etc...).
Hence, when there is an inadequate intake of the MD,
this exposes people to specific oxidative damage; thus,
increasing the likelihood of being infected with COVID-
19 [12, 13]. A reduced intake of the MD may also lead to
the deficiency of micronutrients which may have a role
in both obesity and impaired immune response) [14, 15].

It has been demonstrated that stress and emotional eat-
ing are related. Stressed individuals generally crave more
high-fat and high-sugar food items [16]. An overwhelm-
ing need to eat is an emotional (i.e. having a strong wish
to eat), or behavioral (i.e. searching for food), or cognitive
(i.e. contemplating eating), or physiological (i.e. salivat-
ing) phenomenon that falls under the category of “food
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craving” Cravings for carbohydrates promote the syn-
thesis of serotonin, which boosts mood in proportion to
a food’s glycemic index [17-19]. Stress from any quar-
antine also affects sleep, which raises stress levels and
causes people to eat more, creating a hazardous feedback
loop [20].

Moreover, extended periods of inactivity are also linked
to adverse health effects [21]. Governments restricted
most outside exercise as well as social activities (includ-
ing heading to the gym) during quarantine, which
decreased PA [22]. As for the effect of a lockdown and
its precautionary measurement on lifestyle and eating
habits, it can have a long-lasting impact on a person’s way
of life and dietary habits. On the other hand, providing
foods that are good sources of nutrients that improve the
body’s immunity; planning the specific mealtimes and
quantities; and scheduling a cut-off time for eating at
night would aid in preventing the negative effects of any
lockdown [23].

To prove this, various studies that have been done
examined the impact of the COVID-19 pandemic on
people’s eating habits as well as lifestyle changes. These
studies included one which was done on an Italian popu-
lation aged =12 years. Its findings revealed that the pan-
demic affected the perception of weight gain, physical
activity, along with the adherence to the Mediterranean
diet in its participants [13]. A systematic review had been
done earlier at the start of the pandemic and concluded
that this impact of COVID-19 lockdown on dietary habits
was different from one community to another. Generally,
the quarantine had both negative and positive effects on
people’s eating habits; the positive ones included: going
back to having home meals and decreasing the amount of
fast food consumption, while the negative ones included:
increasing the eating frequency due to quarantine and
stress [23]. In other words, exploring these different vari-
ables would help plan for the medical services and com-
munity interventions in other lower-middle resourced
settings. Furthermore, general lifestyle and dietary modi-
fications could also develop the overall health status of
a person, which would also prevent diseases, aside from
the COVID-19-associated ones.

Based on this, this study is yet one of just a few that
were done in an Egyptian setting using previously stan-
dardized study tools. Given the previously mentioned
context, the current study’s objectives are to examine
and evaluate changes in eating habits (i.e. changes in
dietary habits during lockdown, changes in the quantity
of meals and hunger sensation after pandemic in com-
parison to usual, and changes in the frequency of specific
food items including fast food and home-made pastries
and water intake). The study also evaluated the changes
in general lifestyle habits (i.e. changes in physical activity
and adherence after pandemic) as well as in adherence to
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the Mediterranean diet that occurred among a group of
Egyptian adults during the COVID era.

Methods

A cross-sectional study was done in Egypt among a
group of Egyptian adults for six months from December
2020 to June 2021. It included an adult Egyptian popula-
tion (=18 years old) who consented to take part in and
fill out the online questionnaire. The study population
included adult people who could read and write and had
access to the Internet. The questionnaire was uploaded
on Google Forms and was shared on various social media
channels (i.e. Facebook, WhatsApp, etc...). Accordingly,
all Egyptians that were above 18 years old were asked to
fill in the form and re-share it with other groups. In case
any participant had any questions, an email address and
WhatsApp number of one of the researchers were given
at the end of the questionnaire.

The sample size was calculated using OpenEpi, Ver-
sion3, and an open-source calculator, setting the type I
error at 0.05 and confidence interval; and the width at 0.1
(with a margin of error of 5%). Results from a previous
study (Renzo et al., 2020) [13] showed that the aspect of
changed lifestyle habits during the COVID-19 lockdown
was 37.2%. Thus, the calculation that was based on these
same values produced a minimal sample of 154 adults.
A 20% dropout rate was taken into account. An Ara-
bic anonymous self-administrated online questionnaire
included the following 4 sections:

Section 1 Socio-demographic factors and special hab-
its, such as: age, gender, residence, smoking, and sleeping
habits.

Section 2 Anthropometric data: participants were asked
to report their heights in meters as well as their weights in
kilograms before and after COVID-19 (1st and 2nd waves
including the lockdown period).

Section 3 A questionnaire created specifically for adults
was used to examine the lifestyle using the validated Ara-
bic version of the International Physical Activity Ques-
tionnaire Short Form (IPAQ-SF) [24].

As it is now the most common physical activity question-
naire, the IPAQ has two available versions: the 31-item
long form (aka IPAQ-LF), and the 9-item short form (aka
IPAQ-SF). The short form generally shows the activity of
four specific intensity levels: the first being the vigorous-
intensity activity, such as aerobics; the second being the
moderate-intensity activity, such as leisure cycling; the
third being walking, and the fourth being the act of sit-
ting. Hence, using the original “last 7-day recall” form of
the IPAQ-SF for the physical activity surveillance studies
was suggested by the original authors.
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IPAQ Analysis In the analysis, the frequency of moder-
ate, vigorous, and walking exercise, as well as the duration
of exercise each day, was recorded. The several activ-
ity domain categories were either handled individually
to produce distinct activity patterns, or were multiplied
by their value in METs and then added to reach a total
figure of physical activity per week. To explain this, one
MET represents the energy that is expended, while sit-
ting and being inactive is equal to 3.5 ml/kg/min of VO2
Max. Thus, the intensity values of the MET that were used
to score the IPAQ questions in this study were: vigorous
(or 8 METs), moderate (or 4 METs), and walking (or 3.3
METs). Accordingly, MET-Min week-1 was calculated,
and thus, categorized into low, medium, and high physi-
cal activity [24-26].

Section 4 Questions to find out dietary habits.

(a) The first section asked about adherence to the
MD, using the validated Arabic version of 14-item
Mediterranean Diet Adherence Screener (MEDAS)
[24]. A scored food frequency questionnaire that was
previously validated was used to measure adherence
to the MD. From this 14-item questionnaire, it was
seen that 12 important nutrients were consumed
by participants, and that two eating patterns were
related to the MD. Each of these 14 items was given
a score of 1 or 0 based on whether individuals adhere
to each MD component (1 point) or not (0 points),
The study questionnaire asked about dietary intake
by serving units of olive oil, fruits or vegetables, red

Table 1 Participants' Socio-Demographics (n=205)

Character N(%)
Sex Male 52(25.4)
Female 153(74.6)
Age Mean +SD 36.9+8.02
Residence Greater Cairo 189(92.2)
Lower Egypt 13(6.3)
Upper Egypt 3(1.5)
Urban 200(97.6)
Rural 5(2.4)
Education Basic Secondary 7(34)
Middle (Diplome/high institute) 7(3.4)
High (University/postgraduate) 191(93.2)
Occupation Employee/ officer 28(13.7)
Doctor/ engineer/pharmacist/ Univer- 82(40.0)
sity professor
Not working/ pension 57(27.8)
Teacher/lawyer/accountant/ translation ~ 24(11.7)
services
Free business 8(3.9)
Marital Status Single 38(18.5)
Married 153(74.6)
Divorced/widow 14(6.8)
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meat and other meat products, fish and chicken,
commercial sweets, nuts and legumes, carbonated
beverages, butter, and oil products.

(b) The final section of the questionnaire was about the
changes in meal type (regarding the type of food
whether healthy or not, the number of meals per day,
the food cravings, home-delivered fast food intake,
homemade sweets), and the amount of water intake
in glasses.

MEDAS Analysis In the analysis, the score is between 0
and 14. The study participants were put into three groups
based on their MEDAS scores: either low adherence (i.e.
score 0—5), medium adherence (i.e. score 6-9), or strong
adherence (i.e. score 10) to the MD [24, 27-29].

- As a reward or incentive for taking part in the study,
some health education information was added to the
questionnaire at its end. The food pyramid and advan-
tages of routine PA were incorporated into this.

A pilot study covering 10% of the estimated sample
size was conducted. It was designed to evaluate the study
questionnaire’s clarity and usefulness. The final results
did not include any of the pilot data.

Data Management and Analysis After the collected
data was revised, coded, and entered on a computer, the
SPSS package version 20 was then used to analyze the
data. Mean, standard deviation (SD), as well as range val-
ues were done as quantitative data. As for the qualitative
data, it was described using percentages and frequencies.
To compare quantitative variables within the same group
between two time points (before and after COVID 19),
a Paired T-test was used. A Chi-square test was used to
examine the relationship between the qualitative vari-
ables, a Chi-square test was used. A marginal homo-
geneity test was also used to compare sleeping hours
categories before and after COVID-19. Moreover, a Mul-
tivariate Logistic Regression Analysis was done to esti-
mate the adjusted odds ratios (aOR) and 95% confidence
intervals (CI) to test for the association between changes
in lifestyle factors and socio-demographic characteristics.
Results were then considered to be statistically significant
if P-value<0.05. The normality of the data was examined
before analysis using Histogram and Shapiro-Wilk test.
Body Mass Index (BMI) calculation was based on the
following equation: BMI (kg/m?)=Weight (Kg)/ Height?
(m).

Results

Table 1 shows that most of the study sample were
females 153 (74.6%) who were living in Greater Cairo 189
(92.2%), residing in urban areas 200 (97.6%), and had a
high level of education (93.2%). Around a quarter of the
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participants who answered the online questionnaire were
not working/on pension 57 (27.8%). Moreover, about
(75%) 153 participants were married.

Table 2 shows that most of the participants were non-
smokers. Around 15 participants (7%) increased the
frequency of smoking while 14 (6.8%) were able to stop
smoking during the COVID era. When participants were

Table 2 Special Habits and Lifestyle Changes during COVID-19

(n=205)

Character N (%)

Smoking Habits Never been a smoker. 174 (84.9)
I'was a smoker but stopped during 14 (6.8)
lockdown.
I'was a smoker but increased during 15 (7.3)
lockdown.
I was a non-smoker but became a 2(1.0)
smoker.

Eating Habits

Change in Number  No change 80(39)

of Meals Decreased number of main meals 40(19.5)
Decreased number of snacks 29(14.1)
Increased number of main meals 24(11.7)
Increased number of snacks 32(15.7)

Hunger Sensation No change 52 (25.5)

Change Yes, | feel hungry more frequent. 132 (64.7)
Yes, | feel satiety more frequent. 20(9.8)

Food Delivery/Fast ~ None 66 (32.2)

food 1-3 times/week 123 (60.0)
>3 times- 7 times /week 16 (7.8)

Home-made Pas- <3 times /week 148 (72.2)

tries and Sweets 3-5 /week 41 (20.0)
> 5 times /week 16 (7.8)

Changes in Dietary  No change 76(37.1)

Habits During Yes, to unhealthy 67(32.7)

Lockdown Yes, to healthy 58(28.2)
Reduced appetite 4(2.0)

Water Intake <8 glasses /day 126 (62.7)
>8 glasses /day 75(37.3)

Adherence to Physi- Low 118 (57.6)

cal activity Moderate 63 (30.7)

(Classification based High 24(117)

on International

physical activity

questionnaire)

Change in Physical Activity

Physical activity No change 65 (31.7)

change Physical Activity decreased 125 (61)
Physical Activity increased 15(7.3)

Classification of Mean=+SD 549+191

participants accord-

ing to adherence to

MEDAS:

Low Adherence 0-5 108 (52.7)

Moderate 6-9 93 (45.4)

Adherence

High Adherence >10 4(2.0)

Page 5 of 13

asked about the hunger sensation, 132 (64.7%) reported
being more frequently hungry during the day; 52 (25.5%)
remained the same; while 20 (9.8%) expressed having
more frequent satiety than before the lockdown. Con-
cerning the change in dietary habits, around 76 (37%) did
not change their habits; 67 (32.7%) changed to unhealthy;
while 58 (28.2%) achieved improvement to healthy
styles in their dietary habits. Daily meal changes were
also reported in 69 (33.6%) and 56 (27.4%) of the par-
ticipants, with a decrease and increase in the amount of
main meals or snacks, respectively. Fast food delivery was
reported by a major percent of study subjects; 123 (60%)
reported that they used to order food 1-3 times/week,
and 16 (7.8%) ordered up to 7 times/week. Home-made
pastries and sweets were consumed by the majority 148
(72.2%) <3 times /week while 16 (7.8%) ate them >5 times
/week. Drinking water (=8 glasses /day) was observed in
only 75 (37.3%). Low adherence to the MD was found in
108 (52.7%) of the participants, while moderate and high
adherence were found in 93 (45.3%) and 4 (2%), respec-
tively. Moreover, PA clearly decreased. On the IPA ques-
tionnaire, around 118 (57.6%) of the participants scored
poorly, while 125 (61%) of the participants perceived
their PA activity level as reduced compared to their pre-
lockdown PA.

Table 3 shows that there was a statistically significant
increase in the participants’ BMI (from 27.64%5.26 to
28.01+5.25). Furthermore, sleeping hours significantly
increased during the COVID-19 era among participants;
participants who used to sleep more than 9 h per night
significantly increased from 3.9 to 14.3% (p=0.043).

As for Table 4, it shows factors affecting unhealthy
changes in dietary habits during the COVID era. Bivari-
ate analysis showed that changed hunger sensation and
moderate MD adherence were significantly associated
with unhealthy dietary habits (with p<0.001 and p<0.05,
respectively).

As for Table 5, it shows factors affecting reduced PA
during the COVID era. Bivariate analysis showed that the
changed hunger sensation was significantly associated
with reduced PA (p<0.001).

As for Table 6, it shows factors affecting the increase
in BMI during the COVID era. Bivariate analysis showed
that the changed hunger sensation and reported change
in PA were significantly associated with an increased
BMI (p<0.001). Binary logistic regression supported
this result as increased PA was significantly protective
from increased BMI (OR=0.26 with 95%CI 0.11-0.66,
p<0.05).

Table 7 shows that regarding the use of added fat to
food, only 40 (19.5%) of the participants used to consume
olive oil, among whom 28 (13.5%) consumed it with the
recommended daily amount (=4 table-spoons). As for the
recommended daily vegetable and fruit consumption, it
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Table 3 Change in participants'BMI and Sleeping hours before
and during COVID-19
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Change in BMI before and during COVID-19

Character Mean+£SD Pvalue”
Before COVID-19 Pandemic  27.64+5.26 0.001
During COVID-19 Pandemic  28.01+5.25

Change in Sleeping Hours before and during COVID-19

Character Before COVID  During COVID  Pvalue™
<7h/d 84(41.4) 83(40.9) 0.043
7-9h/d 111(54.7) 91(44.8)

>9h/d 8(3.9) 29(14.3)

* Independent Sample T-test ** Marginal Homogeneity Test
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was found in (118 {57.6%} and (83 {40.5%}), respectively.
Moreover, weekly consumption of commercial sweets or
pastries (not homemade) was found in 41 (20%) of the
participants. Additionally, about 86% of the participants
preferred consuming white meat like (chicken, rabbit
etc...) to red meat (veal, pork etc...). Only 18 (8.8%) of the
participants consumed fish or shellfish on a weekly basis.

According to these aforementioned findings, the lock-
down drastically changed the eating and lifestyle habits
of Egyptian adults. It was seen that there were poor levels
of exercise, low levels of Mediterranean Diet adherence,
and high levels of eating meal delivery—up to three times
a week. According to what was reported by the partici-
pants, there was a statistically significant increase in the
BMI as a result of the increased appetite. Moreover, there

Table 4 Factors Affecting Changed Dietary Habits to Unhealthy Style

Characteristics

Dietary Change to Unhealthy Food n=143

Unchanged Changed to Unhealthy Chi square cOR (95% Cl) aOR(95% ClI)
N(%) N(%)
Age 8o
18-25 8(66.7) 4(333) Ref
>25-35 21(404) 31(59.6) 2.38(0.12-47.1
>35-45 33(55) 27(45) 441(0 45-43)
>45-55 11(73.3) 4(26.7) 34(0.15-11.92)
>55- 2(50) 2(50) 035(0 03-4.67
Gender 146 0.62(0.29-1.35)
Male (Ref) 15(44.1) 19(55.9) Ref
Female 61(56) 48(44) 1.76(0.62-5.1)
Education 2150
Basic Secondary 3(75) 1(25) Ref
Middle 4(80) 1(20) 0.35(0.01-9.95)
High 69(51.5) 65(48.5) 0.23(0.02-3.45)
Occupation 1.19 1.5(0.72-3.13)
Not Employed (Ref) 25(59.5) 17(40.7) Ref
Employed 48(49.5) 49(50.5) 0.93(0.31-2.78)
Marital Status 0.22 0.84(0.4-1.74)
Not Married (Single/Widow/Divorced) 20(50) 20(50) Ref
Married 56(54.4) 47(45.6) 0.65(0.21-2.05)
Residence 0.83 1.96(0.45-8.5)
Greater Cairo 73(54.1) 62(45.9) Ref
Other Governorates 3(37.5) 5(62.5) 1.16(0.16-8.36)
Changed Hunger Sensation 3588** e
No Change 34(94.4) 2(5.6) Ref
Yes, | feel hungry more frequent. 35(36.5) 61(63.5) 29.36(6.71-130.86)*
Yes, | feel satiety more frequent. 7(63.6) 4(36.4) 6.18(0.99-38.478)
Mediterranean Diet Adherence 766™
Low 39(48.1) 42(51.9) Ref
Moderate 37(63.8) 21(36.2) 2.19(0.87-5.48)
High 0(0.0) 41000
IPAQ score 4.25 —
Low 49(57.6) 36(42.4) Ref
Moderate 21(53.8) 18(46.2) 0.19(0.04-0.87)*
High 6(31.6) 13(68.4) 0.49(0.095-2.627)

#Fisher exact test *p<0.05 **p<0.001
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Table 5 Factors Affecting Reduction of Physical Activity
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Characteristics

Physical Activity n=190

Unchanged Reduced Chi square cOR (95% ClI) aOR(95% Cl)

N(%) N(%)
Age 057
18-25 6(33.3) 12(66.7) Ref
>25-35 21(33.9) 41(66.1) 1.56(0.18-13.54)
>35-45 27(32.1) 57(67.9) 1.85(0.34-10.08)
>45-55 7(38.9) 11(61.1) 1.89(0.36-9.97)
>55- 3(42.9) 4(57.1) 1.62(0.24-10.73)
Gender 0433 1.25(0.64-2.45)
Male (Ref) 19(38) 31(62) Ref
Female 46(32.9) 94(67.1) 0.59(0.27-1.28)
Education 129
Basic Secondary 1(14.3) 6(85.7) Ref
Middle 2(333) 4(66.7) 9.5(0.66-136.9)
High 62(35) 115(65) 1.33(0.2-8.79)
Occupation 1.36 1.46(0.77-2.79)
Not Employed (Ref) 23(40.4) 34(59.6) Ref
Employed 42(31.6) 91(68.4) 0.57(0.26-1.24)
Marital
Not Married (Single/Widow/Divorced) 14(28) 36(72) 1.16 0.68(0.33-1.38) Ref
Married 51(36.4) 89(63.6) 1.06(0.44-2.55)
Residence 0.006 1.043(0.34-3.19)
Greater Cairo 60(34.3) 115(65.7) Ref
Other Governorates 5(33.3) 10(66.7) 1.04(0.3-3.62)
Changed Hunger Sensation 15.26%* e
No change 37(50.7) 36(49.3) Ref
Yes, | feel hungry more frequent. 12(19) 51(81) 0.27(0.7-1.02)
Yes, | feel satiety more frequent. 16(31.4) 35(68.6) 1.07(0.32-3.5)
Mediterranean Diet Adherence 502
Low 29(29) 71(71) Ref
Moderate 36(41.9) 50(58.1) 1.7(0.87-3.3)
High 0(0.0) 4(100) -
IPAQ Score 3319
Low 37(33) 75(67) Ref
Moderate 24(41.4) 34(58.6) 0.59(0.16-2.14)
High 4(20) 16(80) 0.54(0.14-2.14)

#Fisher exact test *p<0.05 **p<0.001

was evidence of emotional eating, as well as a lot of bak-
ing sweets and pastries at home. However, it was seen
that a few people took advantage of the pandemic and
lockdown situation to change their eating habits. Accord-
ingly, it is believed that once these habits are started, they
would be hard to undo.

Discussion

As far as is known, this study is one of the few studies
that tested how the COVID-19 pandemic changed the
Egyptians’ eating patterns as well as their way of life. First
of all, the COVID-19 pandemic had a noticeable effect on
human behavior. “Social separation” has been a common
tactic used by many countries to stop COVID-19 from
spreading. The lockdown had the advantage of reducing

the pandemic curve as containment measures were kept
in place for subsequent pandemic waves to reduce the
number of cases and the strain on the healthcare system.
Moreover, fears of illness and dying as well as constraints
on personal freedom increased people’s stress levels and
led to changes in routine activities [13]. In the current
study, most of the participants were females. To explain
this, the Egyptian government allowed all women with
children that were under 12 years old to be exempted
from work even if they were working in organizations
that were abiding by the curfew hours (i.e. hospitals, or
medical centers, or media outlets, or transportation of
medical supplies as well as petroleum organizations).
Thus, this may explain the high response rate from
females.
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Table 6 Factors Affecting the Change in BMI
Characteristics Body Mass Index n=150

Unchanged Increased Chi square cOR (95% CI) aOR(95% Cl)

N(%) N(%)
Age 083 e
18-25 5(33.3) 10(66.7) Ref
>25-35 16(33.3) 32(66.7) 1.70(0.11-25.55)
>35-45 24(34.8) 45(65.2) 1.51(0.16-14.43)
>45-55 5(38.5) 8(61.5) 1.25(0.14-11.01)
>55- 2(50.0) 2(50.0) 1.72(0.14-20.99)
Gender 0.092 0.88(0.41-1.91)
Male (Ref) 13(33.3) 26(66.7) Ref
Female 40(36) 71(64) 0.96(0.35-2.61)
Education 2020 s
Basic Secondary 1016.7) 5(83.3) Ref
Middle 0(0.0) 3(100) 134(0.54-334.7)
High 52(36.9) 89(63.1) e
Occupation 0.68 1.36(0.65-2.84)
Not Employed (Ref) 17(40.5) 25(59.5) Ref
Employed 36(33.3) 72(6 0.78(0.28-2.12)

6.7)

Marital 213 0.56(0.25-1.23)
Not Married (Single/Widow/Divorced) 11(28.2) 31(73.8) Ref
Married 42(38.9) 68(61.1) 1.4(0.45-4.04)
Residence 1.01% 0.52(0.14-1.89)
Greater Cairo 48(34.3) 92(65.7) Ref
Other Governorates 5(50.0) 5(50.0) 267(0.53-13.36)
Changed Hunger Sensation 1347%% e
No change 17(56.7) 13(43.3) Ref
Yes, | feel hungry more frequent. 29(26.6) 80(73.4) 0.79(0.12-5.22)
Yes, | feel satiety more frequent. 7(63.6) 4(36.4) 3.86(0.84-17.86)
Changed Physical Activity 24.26**
No change 28(65.1) 15(34.9) Ref
Physical activity increased 1(10) 9(90) 0.26(0.11-0.66)*
Physical activity decreased 24(24.7) 73(75.3) 6.93(0.58-85.28)
Mediterranean Diet Adherence 3.53¢
Low 26(31.7) 56(68.3) Ref
Moderate 27(42.2) 37(57.8) 1.2(0.19-6.34)
High 0(0.0) 4(100.0) -
IPAQ Score 254
Low 33(39.3) 51(60.7) Ref
Moderate 17(34.0) 33(66.0) 046(0.091-2.32)
High 3(18.8) 13(81.3) 1.12(0.19-6.34)

#Fisher exact test *p<0.05 **p<0.001

Dietary habits

The current study reported a changed hunger sensation
and satiety; hence, there was a significant increase in the
mean BMI. The amount of daily meals changed in a sig-
nificant percentage of the sample. Low MD adherence
was found in about half of the study participants. More-
over, both changed hunger sensation and moderate MD
adherence were significantly associated with unhealthy
dietary habits. These results correspond with an Ital-
ian study that was done to check the immediate effect of

the COVID-19 pandemic on the people’s eating habits as
well as lifestyle changes; the results reported that more
than 50% of the population had a change in sense of hun-
ger and satiety. Only 34.4% had an increased appetite to
eating food; this percentage is different from that of the
current study (64.7%). As for preparing and consuming
homemade desserts, bread, as well as pizza, the percent-
age also increased. This increase is similar to that of the
current study (3-5 times /week in 20% of participants)
[13]. The increase in the consumption of carbohydrates
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Table 7 Description of Dietary habits measured by MEDAs
among studied sample(n=205)

Mediterranean diet adherence screener Criteria for N(%)
(MEDAS) 1 point

1.Do you use olive oil as main culinary fat? Yes 40 (19.5)
2. How much olive oil do you consume in a >4 tbsp 28(13.5)
given day (including oil used for frying, salads,

out-of-house meals, etc.)?

3. How many vegetable servings doyou con-  >2(>1por- 118(57.6)
sume per day? (1 serving: 200 g [consider side  tion raw or

dishes as half a serving]) as a salad)

4. How many fruit units (including natural fruit >3 83(40.5)
juices) do you consume per day?

5.How many servings of red meat, hamburger, <1 121(59)
or meat products (ham, sausage, etc.) do you

consume per day? (1 serving: 100-150 g)

6. How many servings of butter, margarine, or <1 82(40)
cream do you consume per day? (1 serving:

129)

7.How many sweet or carbonated beverages <1 44(21.5)
do you drink per day?

8. How much wine do you drink per week? >7glasses  0(0)

9. How many servings of legumes do you >3 35(17.1)
consume per week? (1 serving: 150 g)

10. How many servings of fish or shellfish do >3 18(8.8)
you consume per week? (1 serving: 100-150 g

of fish or 4-5 units or 200 g of shellfish)

11. How many times per week do you <3 75(36.6)
consume commercial sweets or pastries (not

homemade), such as cakes, cookies, biscuits,

or custard?

12. How many servings of nuts (including >3 41(20)
peanuts) do you consume per week? (1 serv-

ing309)

13. Do you preferentially consume chicken, Yes 176(85.9)
turkey, or rabbit meat instead of veal, pork,

hamburger, or sausage?

14. How many times per week do you con- >2 90(43.9)

sume vegetables, pasta, rice, or other dishes
seasoned with sofrito (sauce made with to-
mato and onion, leek, or garlic and simmered
with olive oil)?

(whether simple or complex) noticed in this study was
obviously linked to the significant increase in the par-
ticipants’ BMI (p=0.001). Accordingly, the weight that is
gained in the short period of any lockdown may be hard
to lose for some individuals and may further lead to gain-
ing more weight in the future if the unfavorable nutri-
tional behaviors observed during the lockdown were not
reversed [30].

The lockdown has affected the dietary habits of Danish
adults as well. Around 28% of the respondents reported
eating and snacking more with a significant degree of
emotional eating. Dietary changes during that period
reflected the pre-existing unhealthy eating habits that
some people had. That being said, some positive health
outcomes were seen in respondents with high MEDAS
scores, and negative outcomes (i.e. gaining weight as well
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as increased intakes of carbonated beverages and pas-
tries) were observed in respondents with low MEDAS
scores [31].

The current study findings are different from what was
observed by Renzo et al. in their Italian study; they found
low, moderate, and high adherence to MD in 21.7%,
63.1%, and 15.3% of their participants, respectively [13].
Another Italian study concluded that some consumers
reduced purchasing and consuming ready-to-eat foods.
Also, these same consumers followed the MD care-
fully and ate healthier food, including adding more fresh
fruits as well as vegetables in their diets [19]. This higher
adherence in Italian studies may be explained by the fact
that Italy is one of the origin countries that first started
this important diet pattern [32]. Accordingly, additional
follow-up studies are needed to examine if these hab-
its among the Egyptian population will stick or improve
with time.

Changes in dietary habits were also reported by Mat-
sungo and Chopera in the African people of Zimbabwe.
Matsungo and Chopera’s study showed that 57.8% of the
participants had decreased the consumption of fruits and
vegetables, while 45% showed a decrease in consuming
nuts and seeds. Participants also reported a significant
increase in food prices during the COVID-19 pandemic.
Accordingly, this increase might undermine food security
in the country. In contrast, food prices were not studied
in the current study [33].

In the United Arab Emirates, “unhealthy” dietary pat-
terns were also observed, with distancing from MD prin-
ciples. This is added to a reported weight gain, with the
majority of participants having fewer than eight cups of
water per day [34]. The variation in the effect of the pan-
demic on the participants’ dietary habits in the above-
mentioned studies may be due to the variation in the
pre-pandemic habits from one country to another, as
well as the availability of food items, and market acces-
sibility. Accordingly, a change in eating habits due to the
increased hunger and decreased satiety could lead to
weight gain. When added to the pandemic containment
measures, this might result in spending more than the
usual time at home, being psychologically affected, and
resulting in a consequent increase in emotional eating.

Physical activity

As for physical activity, the study sample’s level of physi-
cal activity clearly decreased. Recreational areas and
PA facilities were closed during the lockdown, followed
by a partial closure during the second wave, which can
explain these results. The results are similar to those of
Fanelli’s research in 2021; Fanelli found that the closure
of gyms and fitness facilities as well as the restrictions on
visiting parks and playgrounds resulted in a decrease in
PA among Italian participants [19]. Likewise, the same
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findings were reported in Zimbabwe, Pakistan, and
Denmark [31, 33, 35]. Additionally, Barrea et al., 2020,
observed that patients with normal weight and Class
I and II obesity showed a substantial rise in BMI values
[36]. Also, Ingram et al.,2020, found that only 16.8% of
the participants maintained the same PA level compared
to the 47.4% of participants who reported a decrease in
their activity [37].

Barkley et al.,, 2020 found that the university clo-
sure increased sedentary behavior; however, the PA was
decreased only in those participants who were conversely
the most active before the universities were closed [38].
Closing down facilities that are designed for PA for
pandemic-related reasons may disproportionately affect
active individuals. This same finding was also reported in
the U.S.A [39]. On the other hand, in Italy, exercise fre-
quency increased and was done at home among those
who already took part in sports, and those who used
to exercise only occasionally before [13]. In Ethiopia,
adopting PA increased after the pandemic in the form
of performing household chores [40]. This difference in
findings between studies may be attributed to the differ-
ent cultures, availability of recreation places, and differ-
ent methods of PA assessment.

Overall, diet and lifestyle factors, such as physical activ-
ity, are among the main risk factors -that can be modi-
fied and altered- for non-communicable diseases. These
factors have thus been shown to increase the likelihood
of having more severe COVID-19 negative consequences
[11]. For that reason, identifying individuals most likely
to engage in poor lifestyle choices during the COVID-19
pandemic is also crucial for developing interventions that
are aimed at targeting these populations [34]. Further fol-
low-up studies are required to study the long-term effects
of the COVID-19 pandemic which resulted in significant
disruptions to daily life.

Smoking

In the current study, participants reported bidirectional
changes in smoking habits. Similarly, in a Saudi Arabia
study, about 20% of participants reported that they had
already been frequent smokers; 6% reported a decline in
smoking; while 4.8% reported an increased smoking rate
[41]. In Italy, 3.3% of smokers managed to quit smoking,
and the amount of smokers who used to smoke more
than 10 cigarettes per day decreased by 0.5% [13]. The
elevated risk of respiratory distress and death by COVID-
19 may explain the cause of the phenomenon of decreas-
ing or ceasing smoking [42]. Accordingly, participants
who consider smoking as a stress-reliever increased their
frequency of smoking, while those who perceive it as a
risk factor for complications could give smoking up com-
pletely. Thus, it is seen that personal perception of danger
and how to deal with it can have an impact on a smoker’s
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response. Follow-up studies are strongly needed to find
out if those who quit or reduced smoking have consoli-
dated their behavior or not.

Sleeping hours

As for sleeping hours, they significantly increased among
participants in the current study. Similarly, in Pakistan,
most of the respondents indicated increased duration of
sleep (59.5%) [35]. In the Ethiopian study, it was found
that its participants had a significantly increased number
of sleeping hours during the COVID-19 pandemic (with
p<0.0001) [40]. Also, Ingram et al.,2020, who assessed
the change in sleep quality, reported that only 31.1% of
the studied sample maintained the same sleeping pattern,
while 52.4% and 16.6% showed worse and better changes,
respectively [37].

In the U.A.E, sleep disturbances were common in 60.8%
of the participants, with a major decrease in the number
of participants who reported sleeping<7 h at night, i.e.
decreasing from 51.7% before the pandemic to 39% after
it. An Italian study also reported a deterioration in the
percentage of good sleepers after quarantine, without a
significant change in the sleep duration [34, 36]. In other
words, an increase in sleep duration was not necessarily
accompanied by good sleep quality. Conversely, the qual-
ity of sleep was not measured in the current study. The
increased sleep duration happened as a result of staying
at home, nonessential businesses closing, and working
online or from home rules that were applied to reduce
spreading the COVID-19 infection. Enough sleep is vital
for the proper functioning of the immune system as
insufficient sleep may increase the susceptibility to viral
infection [43, 44].

Factors affecting the unhealthy change in dietary habits

Examining the factors affecting the unhealthy changes
in dietary habits shows that feeling hungry more fre-
quently and being moderately active are the main factors
(p<0.05). This is different from what was seen in a French
study among adults NutriNet-Santé cohort. The afore-
mentioned participants were grouped into multiple clus-
ters. Cluster 3, for example, showed favorable nutritional
changes along with an increased physical activity, com-
pared to before [45]. This difference may be explained
by the fact that they are different cultures. In the current
study, this may relate to the belief that one’s body is able
to manage excess energy intake if the person is in a state
of being active. Another explanation is that some people
tend to exaggerate their physical activity level. Signifi-
cant connections were seen between an increased BMI,
a change to unhealthy eating behavior due to the lock-
down, and an increased hunger sensation. Moreover, a
study performed in Belgium had similar results; the study
found that an increase in BMI occurred because of the
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increase in sweet or salty snacks as well as carbonated
beverages [46].

However, that being said, one of the significant char-
acteristics of the Egyptian meals (which may have con-
tributed to the increased BMI) is using bread as ghomous
(means cutting bread into small pieces and used as a
dip). Moreover, the Egyptian meals are mainly depen-
dent on oil rather than on diary-divided fats. Falafel or
Taameyya, for example, is one of the common Egyptian
traditional foods that is eaten by the majority of Egyp-
tians on a daily basis. Falafel is made from mashed beans
and is cooked by deep-frying in the pan [47]. For that rea-
son, the type of meals may explain the increased BMI.

To complicate matters more, income is also a great
obstacle for the Mediterranean communities to adhere
to a nutritional system that is both successful and profes-
sional [48] Because there is a significant rate of poverty in
Egypt, Egypt is a clear example of why its poor population
would depend mainly on bread or the subsidized staple
food, unwillingly resulting in a high energy content that
is mainly empty calories. For that reason, Egypt’s poverty
allows almost no room for having rich and diverse food
or for adequate consumption of vital nutrients [49].

According to the WHO report that explained the
non-communicable diseases’ risks of COVID-19, poor
nutrition is a main risk factor for these non-communi-
cable diseases. Consequently, poor nutrition reduces
the immune system’s ability to prevent as well as recover
from various infections. Moreover, consuming high levels
of high-energy-dense food, like high-fats processed foods
and simple sugars, may further lead to obesity compared
to the consumption of low-energy dense and rich in fiber
food, such as fruits and vegetables [50].

It was clear that the study sample embraced an obeso-
genic behavior during the COVID-19 era. It consisted of
an unhealthy change in dietary habits; a reduced physi-
cal activity; and may have resulted in people’s their emo-
tional stress and hence, emotional eating. For that reason,
nation-wide surveys are strongly recommended to follow
up these behaviors as well as follow up the non-commu-
nicable disease trend.

Limitations of the study

The current study was limited in a few ways. Although
the questionnaires were verified and useful, they were
admittedly self-reported. Accordingly, self-reported
questionnaires have one drawback, which is that respon-
dents can change their responses to fit a preferred image
of themselves (i.e. they can misrepresent data). As for the
participants’ exact weight prior to the lockdown, recall
bias may sadly exist. Another potential limit could be the
convenience sampling method, which involved select-
ing participants via an online questionnaire and having
a high percentage of sharing from females. This limits
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the generalizability of the results and hence, the external
validity as well. In order to examine the long-term effects
of the pandemic lockdown in this cultural setting, more
research is thus required.

Conclusion and recommendations

This study aimed to examine how the Egyptian popula-
tion’s eating and exercise patterns changed during the
COVID-19 lockdown and subsequent pandemic wave.
According to the estimated sample size, a self-adminis-
tered web-based questionnaire was done to gather the
participants’ responses. The findings indicate that the
lockdown significantly changed Egyptian adults’ eating
and lifestyle patterns. A substantial portion of partici-
pants reported unfavorable changes to their eating and
exercise routines. There were high levels of eating deliv-
ered food (up to three times per week) (60%); low levels
of exercise (57.6%); and low Mediterranean Diet adher-
ence (52.7%). A statistically significant increase was
found in BMI which is a consequence of reduced activity
and increased hunger sensation as reported. Moreover,
emotional eating was also seen, as baking homemade
pastries and sweets was also abundant. However, sev-
eral individuals used the lockdown and pandemic situa-
tion as an opportunity to improve their eating habits. It is
feared that establishing these habits would be difficult to
reverse. To prevent the negative effects of such unhealthy
habits (obesity, type II diabetes mellitus, cardiovascular
illnesses, etc.), urgent public health policies and actions
are required to guard against the consequences of such
unhealthy behaviors.Various campaigns on mass and
social media are also required to stress the importance
of healthy dieting and maintaining physical activity.
Institutional-based campaigns (i.e. in schools, univer-
sities, different organizations etc...) are encouraged as
well. Engaging various stakeholders, including healthcare
professionals, policymakers, community leaders, and
the public, in designing and implementing these public
health interventions is vital to make any initiative suc-
ceed. Additional follow-up studies are required to inves-
tigate the behavioral changes and health implications that
occurred during this exceptional era.

On the other hand, and on a positive note, it was seen
that some participants took the advantage of the lock-
down and the worldwide pandemic and decided to: cease
smoking i.e. 14 participants (6.8%), improve their physical
activity levels i.e. 15 participants (7.3%), and change their
dietary pattern to healthier i.e. 58 participants (28.2%).
Some participants also feared the potential weight gain,
so they reduced their number of snacks during the day
i.e. 29 participants (14.1%).

Abbreviations
MD Mediterranean Diet
MEDAS Mediterranean Diet Adherence Screener
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