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Abstract
The coronavirus disease (COVID-19) has become a pandemic that has affected people all over the world.
Thus, there are some regulations to prevent the spread of the virus such as a lockdown. This study was aimed to
investigate the effect of the lockdown on body weight changes and dietary habits among a sample from Saudi
Arabia’s population. The study was conducted among 50 participants, their body weight were measurements at the
baseline, after 40 days, and at the end of the lockdown. Also, a survey conducted, requested demographic
information, anthropometric measurements, information on dietary habits and physical activity levels. The survey
was published through social media platforms during the (COVID-19) pandemic lockdown. The study found that
during the lockdown, significantly gained weight was noticed, estimated at 0.88 kg (P≤0.05). Additionally, during the
lockdown there were unhealthier food habits regarding the number of meals, eating for spire times, not consuming
fruits and vegetables, snacking after dinner, and the majority’s lack of physical activity. A lockdown for the
coronavirus was required, however, it should have been important to manage physical activity and eating behaviours
to prevent serious health consequences.
Keywords: Eating habits, weight gain, physical activity, pandemic, COVID-19

1. Introduction
During December 2019, cases of pneumonia appeared in Wuhan City of Hubei, Province of China. On
January 2, 2020, the Chinese government announced that this disease was caused by a novel coronavirus (Covid-19)
(Huang et al.,2020). Coronavirus (Covid-19) and has been affecting many countries and is being rapidly spread across
the world (ECDC, 2019; CDC, 2019). Later, the epidemic reached the Kingdom of Saudi Arabia when the first case of
the disease was announced on March 2, 2020. Coronavirus cases started affecting most cities in Saudi Arabia (The
Saudi Center for Disease Prevention and Control, 2020). Saudi Arabia temporarily suspended the entry for individuals
seeking to perform Umrah in Mecca or visiting Medina. On March 16, 2020, the kingdom’s government stated the
dismissal of attendance at workplaces in all government agencies except for the health, security, military sectors,
the electronic security center, and the remote education system in the education sector. The Kingdom of Saudi
Arabia’s government imposed a lockdown across Saudi Arabia to counteract COVID-19. Finally, on Sunday, June 21,
after 73 days of a nationwide lockdown imposed, Saudi Arabia returned to its normal life across the Kingdom
(Ministry of Interior, Kingdom of Saudi Arabia, 2020).
The World Health Organization (WHO) defines obesity as an abnormal accumulation of fats that may cause
health risk consequences (World Health Organization (WHO), 2020). Obesity leads to many health problems such as
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coronary heart disease, type 2 diabetes, some specific types of cancer, osteoporosis, and difficulty in breathing
during sleep time (Peter, 2005). In fact, there are many causes of obesity; however, the main cause is the excessive
intake of amounts of energy-rich foods, which can lead to the accumulation of fat in the human body. In addition,
poor dietary behaviours and the lack of physical activity might contribute to weight gain and obesity (Bo-Yeon et al.,
2017), The lockdown period requested people to stay at home all day and subsequently limited their daily activities
that are usually performed outside their home. Thus, this study was designed to explore the impact of the lockdown
period on weight changes and some of the eating habits on a sample of the population of the Kingdom of Saudi
Arabia.
2. Materials and methods
2.1. Study design
A cross-sectional descriptive study was conducted in Al Madinah city, Saudi Arabia from April 2020 until
June 2020. Ethics approval was obtained from the Scientific Research Ethics Committee (TUCDREC / 20200413 on
April 14, 2020).
2.2. Sample
Before conducting the study, the G-POWER , a tool to compute statistical power analyses, was used to
determine the sample required to perform the study in order to achieve 80% of the desired statistical power using
the effect size (0.15) and (Alpha of 0.05). The program indicated that 614 participants were sufficient to conduct the
study (Faul et al., 2009). However, 782 valid respondents were obtained through convenience sampling methods.
Participants were males (47.8%) and females (52.2%) from the population of Al Madinah city in Kingdom of Saudi
Arabia
2.3. Sample criteria
2..3.1. Inclusion criteria


Female or males.



Aged 16 - 80 years.



Not currently pregnant or lactating (Female).

2.3.2. Exclusion criteria


Having an eating disorder.



Already had bariatric surgery.



Currently in treatment for weight loss.



Having any chronic health conditions

2.4. Data collection tools
2.4.1. Survey methodology
An online survey was developed regarding people’s eating habits and physical activity during the COVID-19
pandemic in accordance with the imposed lockdown situation in the Kingdom of Saudi Arabia by Google’s online
survey platform, reachable by any device with an internet connection. The survey was published through social
media platforms (Twitter, Facebook, WhatsApp, and Instagram) during the lockdown period in the Kingdom of Saudi
Arabia. Consent forms were obtained from the participants electronically before initiating the survey. Participants
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were briefed about the purposes of the study and were confirmed anonymity. The survey included demographic
data such as age, gender, monthly income, educational level, and physical data such as height and weight (with an
explanation of how to measure their weight). The survey also included questions asking about dietary habits and
physical activity.
2.4.2. Body weight measurement
Due to restrictions concerning the lockdown, 50 participants were selected randomly through the Statistical
Package for the Social Sciences SPSS Inc., Chicago, IL, USA (SPSS Inc, 2015) from 728 responses. After ensuring that
they were willing to participate in the body weight follow-up, interviews were scheduled through the Direct Visual
Communication Application (Zoom) to inspect the measurement of each individual's weight using an electronic scale
ensuring that their weight was taken in an accurate manner. Accurate measurements of 50 participants were taken
three times, which were conducted at the beginning of the study, 40 days later, and one at the end of the lockdown
period in the Kingdom of Saudi Arabia.
2.5. Statistical analysis
The Statistical Product and Service Solutions (SPSS) software version 23 was used (SPSS Inc, 2015) for the
data analysis. Mean and standard errors were shown for all quantitative variables including height, weight, and body
mass index (BMI). BMI was calculated with the following equation (weight in kilograms / square height in meters).
Frequencies and percentages were used for qualitative variables including education status, family income levels,
eating habits, and the practice of physical activity. To show the differences between participants (T–test) was used.
Two tailed T-test was used to show the differences between participants and the statistical significance was declared
at P ≤ 0.05.
3. Results and discussion
3.1. Socio-demographic Profile
A total of 964 participants completed the online survey, 182 responses have been excluded due to not
having body weight scale at home; thus, 782 valid respondents were included in the study. The majority of
participants were from 31 to 40 years of age (41.9%), in which most were females (52.2%), and 72% of those
participants had a bachelor’s degree or diploma. The highest percentage 42.2% of participants had an income of
8001 – 10000 Saudi Riyals per month (Table 1). The results showed that the BMI between female and males was
statistically different (p < 0.04), with males having a slightly higher BMI (24.58) than females (24.30). The percentage
of obesity among males is higher than that of females, reaching 28.88% for males and 23.5% for females (Table 2).
This finding is similar to a study conducted by Al-Ghamdi et al., (2018) in the Kingdom of Saudi Arabia, as well as the
results of AL-Nohair study (2014), which resulted in the rate of obesity among males and females being 35%.
3.2. Body weight measurements (N=50)
The change in the mean body weight measurements of the participants, included in the follow up, 50 males
and females, are presented in figure 1. The results showed that there was statistically a significant increase in the
body weight with an average of 0.88 kg (P≤0.05) during the lockdown. The result of this study is consistent with the
study of Zachary et al., (2020), where the researchers found that 25% of the participants' weight had increased, and
that increase was estimated from 2 to 5 kg during the coronavirus (COVID-19) lockdown. Similar findings by Brake,
et al., (2020) where the study found that 48.6% of an individual’s body weight had increased during the pandemic
period. Also, similar conclusions were obtained by Al Mughamis et al., (2020) as they found that there was an
increase in Kuwaitis people body weight during the COVID-19 lockdown. And this increase was due to a change in
their food habits. There was also a high proportion of Kuwaitis reported binge eating and on a sedentary lifestyle.
Since staying at home during the lockdown period was required, it may have caused a lack of physical activity, thus,
it may have contributed to the participants’ weight gain in this study. Literary reviews have shown that lack of
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physical activity may cause an increase in body weight, which in result causes obesity later on in life (Pietilainen,
2008; Lippi, 2020). Moreover, weight gain is a common occurrence during regular vacation periods (Diaz-Zavala et
al., 2007). Additionally, it has been proven that social isolation can be linked to increased leptin levels. People that
are socially isolated are at risk of the increase of leptin levels and as a result, they might have gained weight during
the isolation lockdown (Gruzdeva et al., 2019). Thus, the number of people inside a home may also influence weight
gain during quarantine. Therefore, weight gain might be one of the consequences of participants staying at home
alone during the lockdown period without engaging in any physical activity.

Table 1: Descriptive statistics (N=782)

Age Group

Gender

Education Level

Income (Riyal Saudi)

N (%)

P-value statistic

16-20 years of age

33 (4.2)

0.068

21-30 years of age

216 (27.6)

31-40 years of age

328 (41.9)

41-50 years of age

135 (17.3)

Above 50 years of age

9 (1.2)

Prefer not to answer

61 (7.8)

Females

408 (52.2)

Males

374 (47.8)

Middle school or lower

7 (0.9)

High school

19 (2.4)

Bachelors or diploma

563 (72)

Postgraduate studies

36 (4.6)

Prefer not to answer

157 (20.1)

<5000

28 (3.6)

5001-8000

275 (35.2)

8001-10000

330 (42.2)

≥ 10001

149 (19.1)

0.08

0.17

0.21

Values are expressed as number and percentage (n(%))
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Table 2: Participants’ anthropometrics (N=782)

BMI (kg/m)
category

Female n (%)

Male n (%)

Total

N=408

N= 374

N=782

P-value statistic

Height (CM) mean (SD)

158 (11.4)

169 (16.5)

163 (14.1)

0.19

Weight (KG) mean (SD)

58 (3.02)

84 (5.7)

71 (4.8)

0.23

BMI a (kg/m) mean (SD)

24.30 (3.12)

24.85 (2.58)

24.57 (2.58)

0.04

Underweight

42 (10.3)

6 (1.6)

48(6.14)

0.04

Normal

270 (66.2)

260 (69.52)

530 (67.77)

Overweight

78 (19.12)

81 (21.66)

159 (20.33)

Obese

18 (4.41)

27 (7.22)

45 (5.75)

T test, CM= Centimeter, SD = Standard Deviation, KG=Kilogram, BMI categorized: underweight (BMI < 18.5),
normal (18.5 ≤ BMI < 25), overweight (25 ≤ BMI < 30), and obese (BMI ≥ 30). a P ≤ 0.05

Figure 1: Body weight change during lockdown (N=50)
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Table 3: Dietary habits, and physical activity (N=782)
Statement

N (%)

Has there been an increase in your food intake during the pandemic lockdown?


Yes

493 (63)



No

173 (22.1)



Maybe

45 (5.75)



Sometimes

20 (2.56)



Prefer not to answer

51 (6.52)

In the occurrence of having an increase in your food intake, how many meals do you consume
a day?


4-5 meals

53 (9.85)



6-7 meals

408 (75.8)



More than 7 meals

77 (14.3)

Are you consuming fruits and vegetables to enhance the strength of your immune system?


Yes

119 (15.2)



No

652 (83.3)



Sometimes

11 (1.41)

What is the reason you did not consume fruits and vegetables?


Not my preference food

104 (16)



Expensive

143 (22)



Availability

405 (62)

Is there an increase in your coffee consumption during the lockdown compared to the time
before the lockdown?


Yes

351 (44.8)



No

318 (40.6)



Sometimes

113 (14.4)

Do you consume sweets and candy, such as chocolate accompanied with your coffee?


Yes
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No

173 (22.1)



Sometimes

26 (3.32)

Do you consume snack food such as chips and soda?


Yes



No



Sometimes

337 (43.1)
212 (27.11)
233 (29.8)

Do you eat food to spare time?


Yes

511 (65.3)



No

248 (31.7)



Sometimes

23 (2.94)

Do you eat food while you are watching TV?


Yes

453 (57.9)



No

281 (35.9)



Sometimes

48 (6.14)

Have you started eating light meals after dinner (during the lockdown period)?


Yes

375 (47.9)



No

323 (41.3)



Sometimes

84 (10.7)

What is the amount of water you drink a day?


Less than 1 litre daily

105 (13.4)



1-2 litre daily

601 (76.8)
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More than 2 litre daily

69 (8.82)

Do you currently engage in any sort of physical activity or exercise at home?


Yes

244 (31.2)



No

491 (62.7)



Sometimes

47 (6.01)

How many times do you perform physical activity or exercise at home?


1 to 2 times a week



3 to 4 times a week



More than 5 times a week

126 (51.64)
63 (25.82)
55 (22.54)

Values are expressed as number and percentage (n (%))

3.3. Eating habits, and physical activity
This study explored eating habits and physical activity levels represented in (Table 3). Approximately, 63%
of the participants stated that during the lockdown period; there was an increase in their food consumption, and
75%, 14.4%, 9.9% of who increased their food consumption, ate 6 to 7 meals a day, ate more than 7 meals a day,
and ate 4 to 5 meals a day respectively. Also, 65.3% ate food to spare time, 57.9% ate food while watching TV, and
47.9 % ate light meals after dinner.
Forty-four percent of the participants reported that there was an increase in their coffee consumption
during the lockdown compared to the time before the lockdown, and 70.7% ate sweets and candy, such as chocolate
when consuming coffee. Unhealthy food consumption such as chips and soda were consumed by 43.1% of the study
sample.
Referring to the enhancement and strength of the immune system to protect the body from diseases, 83.3%
of the study sample did not consume fruits and vegetables. More than half of them stated that the reason of not
consuming fruits and vegetables is the availability (62%), (22%) of them stated their reason was the price of the
fruits and vegetables, and (16%) stated that fruits and vegetables are not their preferred food.
In fact, the COVID-19 lockdown might have potentially disrupted critical healthy food supply chains, beyond
the individual and more related to policies in the local community as well as on global levels. In particular, import
and export restrictions may result in challenges to the transport and distribution of food items during the global
pandemics (Vallianatos et al., 2010). Thus, the availability of fruits and vegetables might be affected in the
community. On the other hand, outbreaks of epidemics may lead to the emergence of some behaviours by
individuals, such as storing food for a long time, which might affect the nutritional value of foods during prolonged
storage (Kohn et al., 2012). Besides that, these behaviours might affect other individuals' ability to access food due
to the rising food cost (Timmer, 2010).
However, insufficient micronutrient dietary intake, such as vitamins A, C, D, E, B6, B12, iron, might affect
numerous immune system functions, for example, decreased resistance to infections. This micronutrient dietary
would be founded in fruits and vegetables and inadequate consumption of them can contribute to disease infections
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(Gleeson et al., 2004) including the coronavirus disease (COVID-19). Furthermore, dietary patterns rich in vegetables
and fruits as part of an overall healthy diet are important to support the immune function and to avoid nutrient
deficiency (Alpert, 2017). In addition, there is an association between inadequate intake of fruits and vegetables
with obesity (García et al., 2009; Childs et al., 2019)
Since, there is no treatment or vaccination for the coronavirus disease (COVID-19), healthy habits and a
balanced diet would improve immunometabolism for human health in general and for the groups most affected by
chronic disease which are highly associated with COVID-19 deaths, such as the elderly in particular (Jayawardena et
al., 2020).
Furthermore, this study found that 67.8% of participants drink 1 to 2 liter of water a day. In addition, nearly
one-third of the participants (31.2%) did not engage in any sort of physical activity at home, and only 25.82 % of
them exercised 3 to 4 times a week at home in the lockdown period. The results were in a disagreement with the
results of Di Renzo et al., (2020) and Constandt et al., (2020), which might be due to the cultural differences between
populations, along with that in some countries such as Belgium, outdoor exercising in public areas were allowed
during lockdown.
There is no doubt that exercising is more important during the lockdown period due to individuals limited
daily activity, such as going to work. Also, the lockdown restricted people’s possibility of exercising in fitness gyms.
Additionally, specialists advised people to continue exercising during the lockdown to avoid series health problems,
such as obesity, infections, and cardiovascular diseases (Chen et al., 2020). At the same time, the World Health
Organization has recommended physical activity and exercise to improve public health. Adults should engage in
physical activity for at least 150 minutes per week of moderate-intensity aerobic physical activity, or at least 75
minutes per week of vigorous-intensity aerobic physical activity, or as much moderate-intensity activity as possible
(WHO, 2020).
The lockdown period can lead to low levels of physical activity, irregular eating patterns, and frequent
unhealthy snacks. For example, eating desserts and sweets with coffee consumption, increased in more than half of
this study sample. All these behaviours are linked to an increase in calorie consumptions in general. As a result, this
can cause an increased risk of obesity, even if unhealthy eating patterns were consumed for short periods. The effect
of watching television for long periods while eating, especially eating snacks, is associated with weight gain and
limited physical activity according to a study by Harris and Bargh in (2009), and consequently can negatively affect
physical and mental health (Pretty et al, 2005).
The results of this study are consistent with the study of Zachary et al., (2020), where the study found that
food intake increased by the study population during the lockdown period of the COVID-19 pandemic, along with
weight gain among participants, and there was an association between weight gain and lack of physical activity and
exercise.
During the lockdown period, several types of exercises were appropriate for practicing at home, and this is
what was found through this study, as 31.20% of the study sample was practicing any type of exercise inside their
home, although, this portion is small compared to the whole sample.
The global spread of COVID-19 has had an impact all over the world. Staying at home during lockdown
reduced people’s range of opportunities to exercise and access to healthy food. The life-altering effects of the COVID19 pandemic might have several health consequences, if it is continued for a long time in any emerging pandemics.
Physical inactivity, and increased food intake, can lead to obesity and diseases associated with it. Therefore, this
study results might nurture the understanding of the importance of preventing a lack of physical activity while
staying at home and avoiding overeating, as therefore it can cause consequences of weight gain and obesity.
4. Conclusion
Unhealthy eating habits and lack of physical inactivity might be factors that contributed to weight gain
during the COVID-19 lockdown. Thus, promoting awareness of the importance of nutrition and a balanced diet is
essential to preventing obesity. More research should be conducted to determine the life-altering impacts of
pandemics that may occur in the world.
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