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Abstract
Background: Around the world, eating habits and lifestyle behaviors have been influenced by the confinement and isolation 
measures imposed to contain the transmission of the SARS Cov-2 virus causing the COVID-19 pandemic. 

Objective: The aim of this study was to assess the impact of those restrictive measures on the dietary habits and lifestyles of 
residents in Lebanon. 

Methods: An online questionnaire was conducted during January 2021. It included 21 questions divided into three main parts. 
The first part was related to the socio-demographic characteristics of the participants, the second part included diet-related ques-
tions such as those concerning changes in diet quality, meal quantity, weight gain, and overeating and the third and final part 
of the questionnaire was related to lifestyle changes such as physical activity, smoking, caffeine consumption, and screen time 
during and before quarantine. The results were analysed via statistical analysis computed using the IBM-SPSS 21® software. 
Spearman correlation, Chi-Square Test of Independence and McNeman analysis were used in analysis. Results were considered 
significant for p value< 0.05.

Results: 1749 Lebanese residents participated in this study and results showed that the lockdown had a positive association 
with some eating habits where respondents who consumed only home-made foods increased from 33% before the lockdown to 
42% during the lockdown (p. <0.001). Respondents who never consume fast foods (such as pizzas and burgers) accounted for 
8.6% before the lockdown vs. 20.2% during the lockdown (p. <0.001). There was also a decrease in frequent meat consump-
tion habits (35% before the lockdown vs 29.7% during the lockdown) (p. <0.001). No impact was observed on unhealthy snack 
consumption (chocolate, crackers, chips, etc…). On the contrary, the lockdown had a negative effect on the dietary behaviors of 
the respondents: 48.4% reported consuming more meals, and 43.3% reported gaining weight during quarantine. Results of this 
study also showed an increase in smoking among low-income populations, an increase incaffeine consumption among young 
adults, and a significant increase in screen time (p. <0.001). Meanwhilephysical activity hours significantly declined (p. <0.001). 

Conclusion: Lockdowns cannot be deemed exclusively “positive” or “negative” when it comes to dietary behavior. The results 
of this study could be used to anticipate trends and form future policies in response to the noted changes in dietary behaviors and 
lifestyle factors among the Lebanese population. It is recommended that health policymakers consider these results when setting 
future policies pertaining to extended quarantine measures. The public should also be aware of the negative effects lockdowns 
appear to have on the individual and community’s health, as shown in this study. 
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Introduction
The Coronavirus Disease of 2019 (COVID-19), caused by 
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2), was initially reported in Wuhan (China), as per the 
World Health Organization (WHO), from where it spread to 
more than two hundred countries and territories. As of January 
19 2021, there have been 96,122,866 confirmed cases of CO-
VID-19, including 2,052,317 deaths with a 3% mortality rate 

as reported by the WHO [1]. 
In order to prevent getting infected with COVID-19, the USA 
Centres for Disease Control and Prevention (CDC) recom-
mended restrictions such as social isolation and total lock-
downs [2] that were observed to prevent the COVID-19 pan-
demic and appeared beneficial in reducing the spread of the 
virus [3].
Social isolation measures had several effects on different lev-
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els, including health target criteria of this current study. While 
abiding by governmental restrictions during this pandemic, 
people who confined to their homes changed their eating be-
haviours, moving to an unhealthier lifestyle, which included 
frequent snacking, and eventually less physical activity. Hence, 
such sedentary lifestyles within societies impose health conse-
quences in the long run, regarding obesity, cardiovascular risk 
problems, etc [4].
Eating habits, physical activity, and other weight-related life-
style behaviours may have been affected by the COVID-19 
pandemic even among children in cooperation with the WHO 
and governments' recommendations to prevent the transmis-
sion of the disease, schools and colleges were forced to close, 
pushing children to resort to distance learning through online 
classes. Therefore, COVID‐19, via these school closures, “may 
exacerbate the epidemic of childhood obesity and increase 
gaps in obesity risk. In addition to increasing out‐of‐school 
time, the COVID‐19 pandemic exacerbates all the risk factors 
for weight gain associated with summer recess” [5]. The clos-
ing of schools and the imposition of stay-at-home orders build 
challenges concerning food environments and physical activ-
ity for children [6]. Sedentary lifestyles and screen times are 
expected to increase under social distancing orders; available 
data showed that “online video game usage is already soar-
ing”. Screen time is known to be associated with higher rates 
of obesity in children, most probably because of the dual issues 
of sedentary time and the association between screen time and 
snacking [7].
As for adults, many studies conducted worldwide observed 
negative impacts resulting from confinement measures during 
the COVID-19 pandemic on weight gain, physical activity, and 
eating behaviours. One international survey showed that home 
confinement resulted in a “negative effect on physical activity 
in all its forms, whether vigorous, moderate, walking or over-
all. On the other hand, daily sitting time increased from 5 to 
8 hours daily”. Additionally, food consumption and meal pat-
terns were unhealthier during confinement, with only alcohol 
binge drinking decreasing significantly [8]. Other similar stud-
ies also showed negative associations between the lockdown 
and unhealthy eating behaviours as well as negative lifestyle 
changes, namely in the UAE [9], UK [10,11], Poland [12,13], 
Lithuania [14], USA [15], and Italy [16].

Lebanon, also known as "the Lebanese Republic," is a country 
in the Levant region of Western Asia. According to the Leba-
nese Ministry of Public Health (MOPH), as of January 18 2021, 
there have been 255,956 confirmed and reported cases of CO-
VID-19 in Lebanon, with 1,959 reported deaths from the virus 
(death rate is 0.8%) in 2020 [17].  In March 2020, the govern-
ment declared "public mobilization," issued orders for people 
to stay-at-home, and closed the borders, with full lockdown of 
nonessential services and thus developed a policy to control 
the transmission of the virus through the MOPH, abiding by 
the recommendations of the World Health Organization. The 
MOPH thus forced three very restrictive national lockdowns in 
March 2020 (for two months), November 2020 (for 2 weeks), 
and in January 2021 (for around 1 month).
Little research has been done in Lebanon regarding the impact 
of the COVID-19 pandemic on different socio-economic as-
pects. However, what we know is that the pandemic severely 
impacted Lebanon because it occurred amid political and eco-
nomic chaos. The unrest began in October 2019, when a bank-

ing crisis and a civil uprising led to a change in political aspects 
and pushed the country into an economic catastrophe leading 
to a massive devaluation in the national currency. The Leba-
nese Lira. The lockdowns and government restrictions to con-
tain the virus led to a further worsening of the economic crisis. 
Furthermore, Lebanese populations have been at risk for poor 
mental health for several decades due to the distressing events 
of military conflicts, political insecurity and instability. More-
over, Lebanon recently witnessed the worst economic crisis in 
its history with extraordinary unemployment rates, inflation, 
poverty, and devaluation of the national currency [18].
There is no data available yet regarding the impact of home-
confinement and lockdown on the eating behaviors and life-
styles of Lebanese residents. Thus, this research aims to ad-
dress whether or not the pandemic has affected the eating 
habits, physical activity, alcohol consumption, smoking habits, 
and screen time (for work and study) compared to before the 
home-confinement.
The primary objective of this study is to assess how COVID-19 
home-confinement measures affected the dietary and lifestyle 
habits of Lebanese residents. The secondary objective is to de-
velop recommendations for the community and health policy-
makers as a result of data showed in this study.

Materials and Methods
Survey Methodology
An online questionnaire was conducted and filled between 
the 11th and the 19th of January 2021 by a range of Leba-
nese residents. The survey was administered using an online 
platform, namely Google forms, that is accessible through any 
device connected to the Internet. It was circulated using differ-
ent social media platforms such as Facebook ®, Instagram ®, 
WhatsApp ®, and Twitter ®. This method facilitates reaching 
a diverse sample and is easy to fill and analyze. The questions 
in the survey were inspired from similar questionnaires admin-
istered in other countries, namely the UAE [9], USA [19], Italy 
[16], Qatar [20], and one International Survey [8]. The ques-
tionnaire was validated via face validation where it was pre-
pared by the main researcher and then reviewed by two other 
researchers. Then, it was piloted to a small group of people 
constituting of 20 individuals who answered the questions and 
voiced out possible areas for improvement. The survey was 
amended accordingly. The study included adult residents of 
Lebanon (above 18 years old), with access to the internet in 
order to complete the online questionnaire. The needed repre-
sentative sample size needed was calculated with a sample size 
calculator based on World Bank estimated population size of 
Lebanon in year 2019.
The questionnaire included three main parts. The first included 
nine socio-demographic questions: age, gender, marital status, 
education level, field of study, family income status, number 
of persons in the household, place of residency during the pan-
demic, and finally, whether or not the respondent was abiding 
by the lockdown measures. The second part of the question-
naire included thirteen diet-related questions: whether or not 
the respondent had gained weight during the pandemic, and 
if yes how much; the dietary behaviours before and during 
the pandemic regarding specific foods such as home-grown 
fruits and vegetables, fast-foods, home-made meals, unhealthy 
snacks, meat, carbohydrates, snacks between meals, late night 
snacks, binge eating out of control, and binge drinking alcohol; 
and finally, whether or not the quantity of daily meals changed 
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during the lockdown. The third and final part of the question-
naire was related to the lifestyle changes. Respondents were 
asked to specify if they had any change in their smoking habits, 
caffeine consumption habits, weekly physical exercise engage-
ment, and daily screen time for work/study.

Statistical Analysis
The data was represented as the number of respondents and 
percentages of total sample. The statistical analysis was com-
puted via the IBM-SPSS 21® software. Spearman correlation 
was calculated in order to compute the association between 
several different variables. The Chi-Square Test of Indepen-
dence was performed to assesses associations between cate-
gorical... while McNeman analysis was used to examine the 
difference between categorical variables before and during the 
COVID-19 emergency. Results were considered significant 
for p value < 0.05. The reliability was assessed through Cron-
bach’s α. Cronbach’s alpha coefficients for before and during 
pandemic parameters were 0.667 and 0.736 respectively. The 
final collected responses were also validated through Pearson 
correlation against the total score where the results showed 
significant correlations (p<0.05). Multivariate linear regression 
analysis was performed to identify the factors related to behav-
ior during pandemic where the independent variables studied 
were age, gender, marital status, education level, field of study 
and family income.

Results
The socio-demographic details of the respondents are shown in 
table 1. Of the 1,749 participants, 61.9% were living in large 
cities, whereas only 38.1% were living in rural villages during 
the pandemic. 91.4% of the total respondents were bound to 
the restrictive measures of the lockdown set by the govern-

ment, and thus were staying at home for a longer time.  

Results of this study show that the lockdown had positive 
and negative impacts on eating habits. On the one hand, it 
increased the consumption of home-made foods, reduced the 
consumption of fast foods and meat, while having had no im-
pact on unhealthy snack consumption. Meanwhile, this study 
also showed negative effects on the dietary behaviours of some 
Lebanese residents, particularly by increasing the number of 
meals consumed daily, binge eating, and weight gain. 
The first change in eating habits was the increase in consump-
tion of home-grown foods. The percentage of respondents 
that “always” consumed home-made foods before the pan-
demic (33%) was less than that during the lockdown (42%) 
(p. <0.001). However, with regards to those who consumed 
home-made foods “most of the time” before the lockdown, the 
percentage decreased significantly from 30.9% to 26.1% dur-
ing the lockdown (p. <0.001). 
The second change in eating habits was the decrease in con-
sumption of fast foods such as burgers, pizzas and other con-
venience food. Concerning its frequency, results of this study 
demonstrated that 20.2% answered they “never” consume fast 
foods during the quarantine, versus merely 8.6% “never” con-
suming them before quarantine (p. <0.001). Similarly, those 
who answered that they “rarely” consume fast foods during 
quarantine were 37.5%, compared to 31.3% before quaran-
tine (p. <0.001). Finally, the group who consumed fast foods 
“most of the time” also declined significantly during lockdown 
(10.7%) compared to before the lockdown (7.5%) (p. <0.001). 
This data shows that the confinement had a positive effect on 
maintaining a healthy lifestyle by significantly decreasing the 
consumption of fast foods.
The confinement also reduced the consumption of meat but did 
not impact unhealthy snack consumption. The percentage of 
respondents who consumed meat “most of the time” during 
the lockdown (29.7%) was lower than that before the lock-
down (35%) (p. <0.001). In addition, the group who reported 
to “rarely” consume meats during the lockdown (13.8%) were 
more than that before the lockdown (8.5%) (p. <0.001). Finally, 
when asked about how likely were they to consume unhealthy 
snacks such as chips, crackers, chocolate, sweets, cake, etc. 
respondents showed no significant difference in habits between 
the periods before and after the pandemic. 
Among the negative impacts of the lockdown in Lebanon was 
the increase of the daily number of consumed meals. Almost 
half of the respondents (48.4%) consumed more meals during 
the pandemic, compared to 41.5% who had no change in their 
number of daily consumed meals. Only 10.1% consumed few-
er meals. In specific, the respondents who reported that they 
“always” had frequent snacks and late-night snacks before 
quarantine were 9.5% compared to 13.0% during quarantine 
(p. <0.001). It was apparent that the increase in the number of 
meals was significantly higher in females versus males, 51.1% 
and 41.8%, respectively (p. =0.001). More males reported no 
change in the quantity of meals compared to females (48.3% 
and 39.0%), (p. =0.001). Of those who reported an increase in 
their daily meals, 60% (556 respondents) reported an increase 
by 1 or 2 meals per day and 9.0% (82 respondents) by more 
than 3 meals daily. However, 31.0% (288) were snacking fre-
quently, without being able to specify the number of meals; 
that was the case of 19.1% of female participants and 9.9% of 
male participants (p. =0.001). 

Characteristic N (%)

Gender Females 1251(71.5%)
Males 498 (28.5%)

Age

18-25 661 (37.8%)
26-35 496 (28.4%)
36-45 332 (19%)
46-55 178 (10.2%)
56+ 82 (4.7%)

Marital Sta-
tus

Married 799 (45.7%)
Single/Never-married 950 (54.3%)

E d u c a t i o n 
Level

12th grade (3rd year senior 
high school) or below 221 (12.6%)

Bachelor’s degree 893 (51.1%)
Master’s degree 509 (29.1%)
PhD/MD 126 (7.2%)

Field of study
Health-related 796 (45.5%)
Non-health related 678 (38.8%)
Other 275 (15.7%)

Family in-
come status

<1,000 USD 301 (17.2%)
1,000 – 2,000 USD 557 (31.8%)
2,000 – 3,300 USD 385 (22%)
>3,300 USD 506 (28.9%)

Number of 
persons in 
the house-
hold

1 34 (1.9%)
2 169 (9.7%)
3 286 (16.4%)
4 535 (30.6%)
5+ 725 (41.5%)

Table 1: The socio-demographic characteristics of the partici-
pants.
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When asked about binge eating, 30.2% of the respondents re-
ported that they “rarely” found themselves binge eating before 
quarantine, compared to 24.3% “rarely” binge eating during 
quarantine. Those who binged “most of the time” increased 
from 5.6% before the confinement to 9.0% during it.  Further-
more, those who reported that they “always” binged before 
quarantine were only 2.9% compared to 6.0% who reported 
“always” binge eating during confinement (p. <0.001). 
Finally, regarding weight change, 43.3% (758) of the total re-
spondents reported gaining weight because of the lockdown, 
19.2% (336) reported weight loss, and 34.2% (598) reported no 
weight change. Out of those who reported weight gain, 46.5% 
claimed to have gained between 2 and 5 kilograms; 13.2% of 
which were females compared to 7.9% of males (p. <0.001). 
Details about the increase in weight are shown in table 2. 

Besides the negative impact on eating behaviors, this study 
showed several negative impacts of the lockdown on other 
lifestyle factors as well, namely smoking, caffeine consump-
tion, physical activity, and daily screen time. First, regarding 
smoking, most respondents (64.3%) reported no changes in 
their smoking habits. However, it was noteworthy that respon-
dents with the least income (family income less than 1000USD 
per month) reported that they started smoking (6.0%), and this 
number decreased significantly with the increase in income 

(p. <0.001). On the other hand, 71.0% of those with highest 
income (family income above 3,300USD per month) had no 
changes in smoking habits (p. <0.001). Detailed results about 
changes in smoking habits are shown in table 4. 

Aside from smoking, the lockdown negatively impacted caf-
feine consumption, although this effect varied between demo-
graphic groups. While more than half of all respondents (985; 
56.3%) reported no changes in caffeine consumption, 11.0% of 
young adults aged between 18 and 25 started to drink caffeine 
which is by far the most significant increase in comparison 
with all the other age groups (p. <0.001). Regarding the field 
of study, respondents in the healthcare field were the most to 
report “drinking more caffeine” during the pandemic compared 
to before the pandemic (29.4% of health care workers increased 
their caffeine consumption during the pandemic) (p=0.025). 
The marital status also was correlated to caffeine consumption, 
where data from this study showed that 65.0% of married re-
spondents had no change in caffeine consumption compared 
to 50.0% of their unmarried/single counterparts (p. <0.001). 
The number of single respondents consuming less caffeine due 
to the lockdown was significantly higher than that of married 
people (7.3%) (p. <0.001). Finally, 9.0% of the respondents 
who were single during the pandemic started to drink caffeine 
compared to only 4.9% of married ones (p. <0.001). When it 
comes to family income status, it was clear that those with the 
lowest incomes-initiated caffeine consumption (11.4%), which 
was significantly higher than those who had higher incomes 
(p. <0.001). On the contrary, 62.4% of respondents with the 
highest incomes reported no change in caffeine consumption, 
which was also significantly higher than those with a lower 
income (p. <0.001). 

Changes in physical activity showed a shift towards less en-
gagement during the COVID-19 pandemic compared to 
prior to the pandemic. Mean hours spent engaging in sports 
significantly decreased from 2.20 hours to 1.99 hours during 

Weight gain (in 
kg)

Females n 
(%) 

Males n 
(%) P value

Less than 2 kg 587 (51.1%) 245 (55%) 0.159
2-5 kg 151 (13.2%) 35 (7.9%) 0.003
5-10kg 305 (26.5%) 1 1 1 

(24.5%) 0.507
>10kg 83 (7%) 36 (8%) 0.55
Do Not Know 22 (2%) 18(4%) 0.01

  Never Rarely Sometimes Most of the time Always
( H o w 
likely con-
sumed)

Before 
n (%)

During 
n (%) p-value Before 

n (%)
Dur ing 
n (%)

p-val-
ue

Before 
n (%)

During 
n (%)

p-val -
ue

Before 
n (%)

During 
n (%)

p-val-
ue

Before 
n (%)

During 
n (%)

p-val-
ue

H o m e -
g r o w n 
Fruits & 
Vegetables

2 5 7 
(14.9%)

1 9 4 
(11.2%) 0.001 2 7 6 

(16.0%)
2 3 9 
(13.8%) 0.077 5 9 8 

(34.6%)
6 1 5 
(35.6%) 0.544 3 1 7 

(18.3%)
3 5 5 
(20.5%) 0.102 2 8 1 

(16.3%)
3 2 6 
(18.9%) 0.044

Fast foods 1 4 9 
(8.6%)

3 5 0 
(20.2%) <0.001 5 4 2 

(31.3%)
6 4 8 
(37.5%) <0.001 8 0 2 

(46.4%)
5 6 2 
(32.5%) <0.001 1 8 5 

(10.7%)
1 2 9 
(7.5%) <0.001 5 1 

(2.9%)
4 0 
(2.3%) 0.242

H o m e -
m a d e 
meals

2 2 
(1.3%)

1 8 
(1.0%) 0.524 8 5 

(4.9%)
7 8 
(4.5%) 0.574 5 1 9 

(30.0%)
4 5 8 
(26.5%) 0.02 5 3 4 

(30.9%)
4 5 2 
(26.1%) 0.002 5 6 9 

(32.9%)
7 2 3 
(41.8%) <0.001

Unhealthy 
snacks

8 2 
(4.7%)

1 1 0 
(6.4%) 0.037 4 1 9 

(24.2%)
4 1 6 
(24.1%) 0.905 7 4 4 

(43.0%)
6 7 8 
(39.2%) 0.022 3 3 1 

(19.1%)
3 5 2 
(20.4%) 0.369 1 5 3 

(8.8%)
1 7 3 
(10.0%) 0.244

Meat 4 9 
(2.8%)

6 1 
(3.5%) 0.244 1 4 7 

(8.5%)
2 3 9 
(13.8%) <0.001 6 9 3 

(40.1%)
7 1 4 
(41.3%) 0.467 6 0 3 

(34.9%)
5 1 4 
(29.7%) 0.001 2 3 7 

(13.7%)
2 0 1 
(11.6%) 0.065

Carbohy-
drates

3 0 
(1.7%)

4 3 
(2.5%) 0.124 1 5 9 

(9.2%)
1 4 9 
(8.6%) 0.55 5 9 5 

(34.4%)
5 8 8 
(34.0%) 0.801 5 6 3 

(32.6%)
5 9 2 
(34.2%) 0.295 3 8 2 

(22.1%)
3 5 7 
(20.6%) 0.299

S n a c k s 
b e t w e e n 
m e a l s / 
Late night 
snacks

1 2 9 
(7.5%)

1 4 5 
(8.4%) 0.313 4 4 9 

(26.0%)
4 2 2 
(24.4%) 0.29 6 4 5 

(37.3%)
5 8 0 
(33.5%) 0.208 3 4 2 

(19.8%)
3 5 8 
(20.7%) 0.498 1 6 4 

(9.5%)
2 2 4 
(13.0%) 0.001

Binge eat-
ing out of 
control

6 6 9 
(38.7%)

6 8 1 
(39.4%) 0.675 5 2 3 

(30.2%)
4 2 0 
(24.3%) <0.001 3 9 0 

(22.6%)
3 7 2 
(21.5%) 0.46 9 6 

(5.6%)
1 5 4 
(8.9%) <0.001 5 1 

(2.9%)
1 0 2 
(5.9%) <0.001

Binge al-
cohol con-
sumption

1 2 7 7 
(73.9%)

1 2 7 3 
(73.6%) 0.877 2 5 6 

(14.8%)
2 3 6 
(13.6%) 0.33 1 5 2 

(8.8%)
1 5 5 
(9.0%) 0.857 3 5 

(2.0%)
4 7 
(2.7%) 0.179 9 

(0.5%)
1 8 
(1.0%) 0.082

Table 3: Changes in eating habits before and during the lockdown

Results of the changes in eating habits are shown in table 3.

Table 2: Weight gain distribution among females and males.
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the pandemic (p<0.001). The mean of physical activity hours 
declined from 2.55 hours to 2.18 hours and from 2.05 hours 
to 1.90 hours for males and females respectively (p<0.001). 
During the pandemic, 49.1% of those aged between 26 and 35 
years had no physical activity at all, while 17.0% of respon-
dents aged above 56 years practiced a physical activity 5 days 
per week (p <0.001). Significantly higher percentage of female 
respondents had no engagement in physical activity (45.0%) 
compared to that of males (36.1%)(p <0.001). On the contrary, 
significantly more males reported exercising 5 or more days 
per week (12.2%) compared to females (5.6%) (p <0.001). The 
results also show that 48.3% of married individuals engaged in 
no physical activity during the pandemic, compared to 37.2% 
of single individuals (p <0.001). 

Changes in screen time showed an increase in daily screen time 
for work and study during the pandemic. Mean hours for time 
spent in front of the screen increased from 2.20 hours before 
the lockdown to 3.04 hours during the lockdown, similar for 
both sexes (p<0.001). Mean hours for screen time increased 
from 2.47 hours to 3.00 hours (p< 0.001) for males; and from 
2.22 hours to 3.06 hours (p<0.001) for females. Single persons 
are significantly more likely to spend more than 6 hours per 
day to study and/or work on the computer compared to mar-
ried individuals (45.4% versus 34.4% respectively) (p <0.001). 
Moreover, 12.7% of the married individuals spent no time in 
front of the computer, 21.6% spent 1 to 3 hours per day on the 
computer compared to 5.0% and 15.8% respectively when it 
comes to the single individuals (p<0.001). 18.6% from the least 
educated group spent no time in front of the screen (p<0.001). 
Regarding the field of study of the respondents and time spent 
in front of the screen, 5.5% among those enrolled in the health 
field did not use the screen (p <0.001), compared to 46.5% of 
enrolled in health-related studied spending using the screens 
more than 6 hours daily (p<0.001).

The changes in eating behaviors and lifestyle changes were ex-
amined using regression analyses. After controlling the socio-
demographic characteristics such as age, gender, marital status, 
education level, field of study and family income, those who 

were more likely to consume home-grown fruits and vegeta-
bles during the pandemic (β= -0.099, p <0.001) are those in 
the healthcare field. Respondents who were more likely to con-
sume fast foods were females (β=-0.06, p=0.15), the youngest 
age group (18-25 years) (β= -0.295, p<0.001), those with the 
least education (β=-0.061, p=0.14), and those with the high-
est income (>3,00$USD / month) (β= 0.149, p <0.001). The 
youngest participants in this study were most likely to binge 
eat out of control (β= -0.16, p<0.001), and have frequent meals 
throughout the day (β= -0.68, p=0.039) as well. When it comes 
to weight gain, those in non-health related fields of study were 
the most to gain weight (β=0.71, p=0.14). (Table 5)

Regarding lifestyle changes, the respondents with the most 
change in smoking habits (β=-0.058, p=0.026) were the least 
educated, however, those with the most change in caffeine con-
sumption (β=-0.129, p<0.001) were the youngest age group 
(18-25 years).
The participants who were more likely to spend long hours 
using the screen for work/study were single individuals (β= 
-0.195, p<0.001), those with the highest education level (β= 
0.113, p<0.001), and those with the highest incomes (β=0.143, 
p<0.001). 
Concerning physical activity, respondents who were most like-
ly to stop engaging in any form of sports during the pandemic 
were the younger age groups (β=0.86, p=0.009), females (β=-
0.113, p<0.001), married individuals (β=-0.195, p<0.001), and 
the most educated (β=0.56, p=0.032). 

Discussion
Lebanese residents completed the questionnaire during Janu-
ary 2021, 10 months following the start of the pandemic lock-
down in Lebanon. Their responses provide an indicator of the 
bigger picture taking place in the country. It is important to 
note, however, that the pandemic struck Lebanon at a criti-
cal time, layering above multiple crises. Thus, the results may 
stem from a variety of factors and may not be attributable to the 
effects of the pandemic alone. The panic caused by the disease 
and death, in addition to the limitations of individual freedom, 
exacerbated the tension already among civilians and created 

Changes

Income 
<1,000 USD 

/month n 
(%)

P val-
ue

Income 
1,000-2,000 
USD /month 

n (%)

P val-
ue

Income 
2,000 -3,300 
USD /month 

n (%)

P val-
ue

Income 
>3,300 USD 

/month n 
(%)

P value

Started smoking 18 (6%) 0.0007 10 (1.8%) 0.047 15 (4%) 0.22 9 (1.8%) 0.058

Quit Smoking 13 (4.4%) 0.58 23 (4.2%) 0.588 8 (2.1%) 0.049 22 (4.4%) 0.43

Smoked more 43 (39.1%) 0.46 79 (14.4%) 0.299 39 (10.3%) 0.06 66 (13.1%) 0.98

Smoked less 10(3.4%) 0.68 24 (4.4%) 0.366 12 (3.2%) 0.49 19 (3.8%) 0.97

No changes 160 (53.7%) <0.001 336 (61.1%) 0.047 262 (69.1%) 0.03 356 (70.9%) <0.001

Do not know 54 (18.1%) <0.001 78 (14.2%) 0.041 43 (11.3%) 0.72 30 (6%) <0.001

Table 4:  Changes in smoking habits during the pandemic between different income groups
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variations in usual and routine activities [21]. Hence, changes 
were observed during the COVID-19 pandemic regarding life-
style and eating habits. The vast majority of this sample popu-
lation was abiding by lockdown measures, practicing social 
distancing and staying at home most of their time. This was the 
case for about 3 times more females than males participating 
in this study.
A balanced and healthy diet is well-known to aid in sustaining 
immunity, and thus, is crucial for avoidance and treatment of 
infections caused by viruses [22]. Healthy dietary behaviors 
are vital, and supplementation with certain micronutrients may 
be helpful, in particular, for persons at risk [23]. Therefore, we 
can confirm that the nutritional status of an individual plays a 
vital role in protecting him/her against viral infections [24]. 
There was a considerable variety in the answers provided for 
the various questions regarding weight gain and frequency of 
snacking. For example, even though 43.0% of the participants 
reported gaining weight during the lockdown, 19.2% reported 
losing weight, and 34.2% reported no weight changes. The ma-
jority in this research reported weight gain, which is similar to 
data results from comparable studies conducted in Saudi Ara-
bia [25], Kuwait [26], UAE [9], Italy [16], and Poland [27] that 

also reported weight gain because of the lockdown. 
Likewise, although 48.4% of the sample studied reported a 
daily increase in the number of meals they consumed, 41.5% 
reported a decline in the number of consumed meals. Similarly, 
data results from Saudi Arabian [28], Italian [29], Danish [30], 
and Polish studies [12] [27] also showed that the number of 
daily consumed meals increased among the majority of the re-
spondents during the lockdown. The deviation in eating habits 
in Lebanon was not only limited to “increasing” meal quantity 
and “gaining” weight, which could also be related to how each 
individual cope with stress, a factor that usually increases the 
number of meals consumed daily [31], but is not always the 
case. 
In this study, consumption of home-grown fruits and vegeta-
bles did not change before and during the pandemic. Although 
many Lebanese residents moved to their villages to spend 
their stay-at-home time away from the city, it was assumed 
that home-grown produce consumption would increase, but 
this was not the case. This could be explained by the fact that 
Lebanese residents who moved to more rural areas remained 
functional in their work or studies. So, despite the fact that they 
had the chance to grow more fresh produce; they lacked the 

 Consumption of Home-
grown fruits & vegetables Consumption of Fast foods Binge eating out of control Weight gain increased number if meals

 B Beta p-Value B Beta p-Value B Beta p-Value B Beta p-Value B Beta p-Value
Constant 3.737   < 0.001 2.778   < 0.001 2.256   < 0.001 0.889   < 0.001 0.991   < 0.001
Age -0.023 -0.022 0.494 -0.24 -0.295 < 0.001 -0.166 -0.16 < 0.001 -0.051 -0.053 0.122 -0.057 -0.068 0.039
Gender -0.054 -0.02 0.434 -0.126 -0.06 0.015 -0.034 -0.012 0.623 -0.015 -0.006 0.822 0.022 0.01 0.694

M a r i t a l 
status -0.072 -0.029 0.325 -0.046 -0.024 0.402 0.014 0.006 0.847 0.043 0.019 0.54 0.071 0.036 0.231

Education 
level 0.008 0.005 0.84 -0.075 -0.061 0.014 0.069 0.044 0.084 -0.02 -0.014 0.611 0.005 0.004 0.887

Field of 
study -0.167 -0.099 < 0.001 0.008 0.006 0.825 -0.001 -0.001 0.98 0.112 0.071 0.014 0.031 0.023 0.413

Family in-
come -0.05 -0.044 0.11 0.132 0.149 < 0.001 0.053 0.047 0.086 0.011 0.01 0.719 -0.016 -0.017 0.533

Adjus ted 
R-squared 0.014   0.081   0.018   0.001   0   

 smoking habits caffeine consumption computer use physical activity
 B Beta p-

Value B Beta p-
Value B Beta p-

Value B Beta p-
Value

Constant 2.004   < 0.001 2.39   < 0.001 2.768   < 0.001 1.984   < 
0.001

Age -0.038 -0.04 0.218 -0.147 -0.129 < 0.001 -0.05 -0.061 0.057 0.073 0.086 0.009

Gender -0.025 -0.01 0.686 0.077 0.026 0.303 0.021 0.01 0.69 -0.247 -0.113 < 
0.001

M a r i t a l 
status -0.023 -0.01 0.731 -0.035 -0.013 0.659 -0.376 -0.195 < 0.001 -0.387 -0.195 < 

0.001
Education 
level -0.082 -0.058 0.026 -0.002 -0.001 0.961 0.14 0.113 < 0.001 0.071 0.056 0.032

Field of 
study 0.009 0.006 0.825 -0.046 -0.025 0.365 -0.068 -0.051 0.058 -0.045 -0.033 0.242

F a m i l y 
income -0.042 -0.041 0.14 0.002 0.002 0.946 0.128 0.143 < 0.001 0.043 0.047 0.091

A d j u s t -
ed R-
squared

0.007   0.022   0.067   0.041   

Table 6: Changes in lifestyle behaviors during the pandemic.

Table 5: Change in eating habits during the pandemic.
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time for it.
The pandemic caused positive changes in the Lebanese popula-
tion’s eating habits. Fast food consumption declined, as shown 
in this study, similar to data from Poland [12], yet contradicts 
what was seen in a similar research done in Qatar, where fre-
quent consumption of fast food increased [20]. Moreover, meat 
consumption significantly declined throughout the lockdown 
in Lebanon, compared to before it, and home-made meals in-
creased significantly. This is beneficial for individual as well 
as environmental health [32] [33]. The increase in home-made 
meals is similar to data results from Spain [34], in New Zea-
land, where respondents reported an increase in home cook-
ing and baking from scratch [35], and in Saudi Arabia, where 
85.6% of the respondents reported eating home-cooked meals 
on a daily basis during COVID-19 as compared to 35.6% be-
fore the lockdown [25]. 
Another positive outcome is the decline in the consumption 
of unhealthy snacks like chocolate, chips, crackers, cakes, etc. 
This is also comparable to data obtained from New Zealand 
[35], yet contradicts data from Spain that instead showed an 
increase in the consumption of unhealthy snacks such as salty 
snacks, cookies, bakery products, and chocolate. [36]. 
On the other hand, there were several negative effects regard-
ing eating habits, one of which was binge eating out of con-
trol; also witnessed in a similar study conducted in Italy [37]. 
Another negative impact shown in this study is the increase in 
frequent snacking (including late-night snacks) that increased 
during the quarantine compared to before it, mainly among fe-
males. This might be related to increased levels of stress ac-
companied by quarantine and the lockdown, which is consis-
tent with several global studies that shed light on emotional 
eating during the lockdown [37]. The increase in snacking was 
also observed in the UK, a similar study confirms [10].
When it comes to lifestyle changes; UK studies showed incon-
sistent data. One study showed an increase in smoking dur-
ing the lockdown, explained by the fact that people resorted to 
smoking to kill time and because of stress and boredom [38], 
Meanwhile, another study showed that the increase in smoking 
was statistically insignificant; and interestingly, it showed that 
smoking cessation and quit attempts increased during the pan-
demic compared to before it [39]. In New Zealand, around half 
the respondents of one study, who usually smoke on a daily 
basis, reported increasing their smoking consumption, with 
an average increase of 6 cigarettes per day, due to feelings of 
loneliness and boredom [40]. In Lebanon, although 64.3% re-
ported no changes in smoking habits, 13.2% reported smoking 
more during the quarantine, which is similar to most global 
data. These results were mostly significant in lower-income 
families. This can be explained by the fact that those with the 
least income were the most stressed because of the pandemic 
coinciding with the financial crisis, causing them to resort to 
smoking. 
Concerning caffeine consumption, even though around half 
the respondents reported no change in caffeine consumption, 
25.7% reported increasing their caffeine intake during the 
lockdown. The increase in caffeine consumption was mostly 
reported, unfortunately, in young adults aged 18 to 25; this is 
contradictory to a study conducted in the USA that showed that 
young adults aged 18-35 years had a decline in their caffeine 
intake compared to older adults [41]. Likewise, a same increase 
in caffeine consumption was observed in Lebanese healthcare 
professionals, unmarried individuals, or those with the least 

income. The concern is that caffeine consumption, when ex-
cessive, is associated with an increased risk in cardiovascular 
disease [42].  Similar to the case of smoking, populations that 
were probably stressed the most resorted to increasing their 
caffeine consumption; this may be explained by the increase 
in overwhelmed healthcare workers, as well as the population 
with the least income. 
A life aspect that was significantly affected by COVID-19 pan-
demic is engagement in physical activity. Other studies showed 
that shutting down gyms and limiting ‘non-essential’ travel 
may result in a decline in overall physical activity [43]. In a 
study conducted in the UAE, 38.5% of respondents did not en-
gage in physical activity during lockdown [9]. In India, people 
who exercised more than 3 times a week went down radically 
from 42% of total participants before the lockdown, to 22% of 
participants during the lockdown [44]. In Spain, the number of 
participants that exercise decreased significantly, as well as the 
time spent exercising [34]. The same applies to China, where 
around 60% of adults had no engagement in proper physical 
activity [45]. These results are consistent with results from this 
Lebanese study, where those who did not engage in sports be-
fore the COVID-19 pandemic did not use this as an opportunity 
to start; on the contrary, those who were physically active had a 
decrease in terms of days exercised weekly. Respondents who 
do not exercise at all increased from 31.4% before the lock-
down to 40.6% during lockdown. Both males and females had 
a decline in mean hours of exercise, however, females were 
more likely to skip exercising than males with 45% of them 
engaging in no physical activity whatsoever compared to 36% 
of all males. On the other hand, males grasped the opportunity 
to exercise on most days significantly more than females. This 
shows that males were more dedicated to exercise compared 
to females. This might be due to the fact that females were 
busy with their children, family, house and/or work, during the 
total lockdown sparing no time to invest in sports. This is also 
shown in the correlation between marital status and physical 
activity; where significantly more married individuals had no 
physical activity at all compared to singles. When it comes 
to age, adults aged 26 to 35 were the largest group to report 
not exercising at all, which can be due to the heavy workload 
“from home” and getting accustomed to a new norm which left 
them too busy to exercise. However, luckily, the age group that 
significantly exercised the most was the eldest group, aging 
above 56. This data is similar to a recent study conducted in 
Belgium where individuals above 55 were the most age group 
to engage in frequent physical activity [46].
Finally, the increase in screen time during the lockdown was 
consistent with Chinese [45] [47], German [48] and several 
global studies. In Lebanon, this study showed that those who 
spent 6 or more hours per day on their computer to work or 
study increased from 16.7% before to 40.4% during the pan-
demic. Those who didn’t use the computer for work and study 
declined from 21% before the pandemic to 8% during the 
pandemic. Even mean hours for daily screen time increased 
significantly. Single individuals spent more time working and/
or studying on-screen compared to married individuals, which 
hints that single people had more time on their hands to use 
their computers. Moreover, the least educated demographic 
was the least to use screens, which is expected. At last, half 
of those in the health-related field were spending more than 6 
hours on their computers. Thus, healthcare professionals may 
have found themselves spending a lot of time on screen to stay 
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up-to-date with all the new medical knowledge. Increased 
digital screen time during the pandemic is no surprise, since 
the lockdown obliged the whole world to “work-“and “study-
from-home”. We expect that daily screen time will maintain 
pandemic highs into the “new normal”. The problem is that 
prolonged hours in front of screens has been proven to lead to 
several risks, of which are myopia [49], depression [50], ex-
tensive feelings of sleepiness [51], and an overall decline in 
mental, general health [52], and overall wellbeing [53].
Health authorities and policy makers in Lebanon have con-
ducted awareness campaigns regarding several aspects related 
to COVID-19. First, multiple campaigns were designed to ed-
ucate people on the prevention of virus transmission, mainly 
by explaining what measures are recommended to contain 
the virus and limit its spread. Furthermore, health authorities 
have shed light on what to do in case of infection; all measures 
concerning isolation and what to do during the infection phase 
were clearly communicated to the public. Finally, health policy 
makers also held campaigns on vaccinations for COVID-19, 
where they educated people on the importance of getting vac-
cinated to prevent infection and build immunity, which in turn 
reduces the community spread. 
In light of this study, we recommend that health policy makers 
take into consideration the dietary and lifestyle changes caused 
by the lockdown measures and pro-actively raise awareness of 
the health implications caused by the lockdown. We suggest 
having campaigns that highlight how the increase in weight, 
food consumption and frequent snacking could lead to obesity. 
According to the CDC, obesity, as well as a lack of physical 
activity impose several health risks such as an increased inci-
dence of type 2 diabetes, high blood pressure, high cholesterol 
and atherosclerosis (where fatty deposits narrow the arteries), 
which in turn can lead to coronary heart disease and stroke. [2]
Moreover, an increase in smoking causes lung disease by 
damaging the airways and the small air sacs (alveoli) found 
in the lungs. Lung diseases caused by smoking include COPD 
–Chronic obstructive pulmonary disease-, which includes em-
physema and chronic bronchitis. Cigarette smoking causes 
most cases of lung cancer. Health policy makers should high-
light these risks to the public in order to prevent the dangerous 
effects of smoking. When it comes to caffeine consumption, we 
suggest that people should be aware that a high caffeine intake 
can cause insomnia, restlessness, nervousness, stomach irrita-
tion, nausea, an increased heart rate and respiration. 
This study has several limitations. One limitation is the simul-
taneous crises that struck the Lebanese population. The pan-
demic coincided with a major financial crisis and a significant 
devaluation in the local currency. This led to an increase in 
emotional stress that could impact the eating habits and life-
style of the population. Thus, the results of this study may be 
multi-factorial. Another limitation to this study is the online 
nature of the questionnaire. Having been distributed via social 
media, this may lead to a bias in responses by social media us-
ers with internet connections within the researchers' immediate 
and expanded social networks. Therefore, there could be sec-
tions of populations that were not reached because they have 
no internet access.
The strengths of this study are mainly its number of participants 
and their diversity, and it being the first of its kind in Lebanon. 
Having a sample with a large number (n=1749) gives a more 
representative figure of the whole population. Also, the demo-
graphic characteristics of the sample show that the participants 

were diverse in age, gender, financial status, field of study, edu-
cation level, and marital status. Finally, this is the first study in 
Lebanon to assess the impact of the confinement measures on 
eating behaviors and lifestyle changes in the country.
 
Conclusion
This study measured changes in dietary behaviour and eating 
habits in the Lebanese population during quarantine measures 
imposed to contain the COVID-19 pandemic. It met its pri-
mary and secondary objectives where it demonstrated that 
staying at home for a long period of time cannot be deemed 
simply totally “positive” nor “negative” when it comes to di-
etary behaviour. This study showed that the quarantine promot-
ed negative habits like increased number of daily meals con-
sumed increased smoking and caffeine consumption in certain 
populations, and weight gain in almost half of the respondents. 
However, the quarantine, also promoted positive habits like a 
decline in unhealthy snacking and fast-food consumption. It is 
recommended that health policymakers consider these results 
when setting future policies pertaining to extended quarantine 
measures. It is also recommended that policymakers as well 
as individuals of the community be aware of the negative ef-
fects of stay-at-home orders on their individual as well as the 
community’s health, as shown in this study. Further studies are 
needed to examine these variables in the Lebanese population 
without the coinciding effects of the financial crisis. 
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