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1.	 Introduction

Individuals living with overweight and obesity are 
increasing worldwide. The World Health Organization 
(WHO) reported that the prevalence of obesity in 
2016 tripled from the number of people in 1975. 
In 2016, it was estimated that 1.9 billion individuals 
in the world were either overweight or obese. This 
number represents 39% and 13% of individuals 
who are overweight and obese, respectively.1 In 
Indonesia, the prevalence of overweight and obesity 
is also increasing by 19.1% to 35.4% between 2007 
and 2018.2 Obesity is associated with increased 
incidence of non-communicable diseases such as 
heart diseases, type 2 diabetes mellitus, cancer, and 
stroke.3

Despite the great attention to the role of obesity 

in non-communicable diseases, it is recently reported 
that obesity was associated with greater severity of 
viral infection, especially Coronavirus Disease 2019 
(COVID-19) infection. Originating from Wuhan, China, 
this virus has infected over 9 million individuals 
worldwide and claimed more than 500,000 lives 
(updated July 5, 2020).4 In the initial reports, having 
old age was associated with an increased risk of 
disease severity. Interestingly, it is reported that 
individuals with higher body mass index (BMI) were 
more likely to have a severe response to COVID-19 
infection. It is estimated that from most of the active 
cases, 98% were mild and only 2% are serious or 
critical.4

 On May 1st 2020, The Intensive Care National 
Audit and Research Center reported demographic 
data of COVID-19 confirmed patients admitted to 
critical ill wards across the United Kingdom.5 Of 
those 7542 patients, 73.3% were either overweight 
or obese with BMI higher than 25 kg/m2. In addition 
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to reports from the UK, other data from New 
York, United States of America have been recently 
reported,6 showing that among 3,615 individuals 
who were reported positive of COVID-19, 21% and 
16% were reported to be overweight and obese, 
respectively. Among patients with age less than 60 
years old, being obese with BMI between 30-34 
kg/m2 was associated with 2 times higher risk of 
requiring acute care and 1.8 times more risk to be 
in critical care compared to those with BMI less than 
30 kg/m2. The risk significantly increases when a 
person’s BMI is higher than 35 kg/m2.6 

There are several proposed mechanisms linking 
obesity and severe response to COVID-19 infection, 
and one of them is increased inflammation. Obesity 
is associated with increases in both systemic and 
adipose tissue inflammation. This occurs through 
increased leptin production, infiltration of immune 
cells, reduction of proportion in anti-inflammatory 
mitochondria, and excessive production of pro-
inflammatory cytokines.7 As a result, markers of 
systemic inflammation such as tumor necrosis factor 
(TNF)-alpha, Interleukin (IL)-6, and high sensitivity-C 
reactive protein (hs-CRP) are increased in individuals 
with obesity.7-9 The COVID-19 viral infection is 
thought to amplify the magnitude of inflammation 
state leading to a ‘cytokine storm’, which in turn will 
lead to the severity of this disease.10 

Keeping normal adiposity is essential during 
the COVID-19 pandemic. However, the mechanisms 
underlying the interaction between obesity and 
COVID-19 is not the main focus of this review. 
As a response to this pandemic, the majority of 
governments all over the world recommend or strictly 
regulate their citizens’ movements. Transportation 
across countries has been prohibited, while work 
and school learning are commonly done at home. 
This effort is aimed to reduce the transmission 
of the COVID-19 virus which in turn can prevent 
further outbreaks at the same time. However, the 
limitation of the movements of the citizens by social 
distancing and self-isolation has some consequences 
including the risk of weight gain. Several studies 
have indicated that self-quarantine related to the 
COVID-19 pandemic was associated with weight 
gain.11-13 This review aimed to propose selected 
factors that could contribute to weight gain during 

self-isolation. Because obesity has a negative impact 
on an individual’s response to COVID-19 infection, 
suggestions were made to prevent such weight gain 
during the self-isolation period. The objective of this 
review is to propose a scenario in which self-isolation 
methods being used by major governments to 
prevent the spread of COVID-19 spread are causing 
widespread weight gain. In addition, the author also 
suggests several options to prevent the weight gain 
during this critical pandemic period of time.   

2. Method

This review is divided into two sections. The first 
proposes mechanisms on how self-isolation could 
potentially induce weight gain. The second section of 
this review evaluates options to prevent weight gain 
during self-isolation. In this review, the author only 
provides a narrative review in which publications 
were not collected systematically. As reliable sources, 
reports from scientific publications were collected as 
well as organization reports from official websites.

3. Result

Despite the importance of self-isolation on the 
prevention of the spread of COVID-19 cases, this 
measure has had several consequences. The limited 
movement, increased free-time, psychological stress 
due to the inability to socialize physically or job loss, 
and limited options of food might lead to weight 
gain during self-isolation. To the author’s knowledge, 
there are no reports regarding weight gain during 
this pandemic period of time. 

• Limited movements
 Being physically active is necessary to obtain 

ideal body weight and the prevention of 
cardiovascular diseases. A recent report showed 
that 27.5% of adults worldwide had insufficient 
physical activity.14 The trend of this prevalence 
was unchanged between 2001-2016.14 
Different from global physical activity data, 
the prevalence of insufficient physical activity 
among adults in the South East Asia region was 
lower (14.7%).15 Interestingly, the same report 
also showed that work-related physical activity 
has the highest proportion of physical activity 
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compared to other components (transportation 
and recreational physical activity). In 2016, the 
author and colleagues conducted a cohort study 
in the city of Yogyakarta, Indonesia.16 This study 
involved as many as 503 adult men and women 
living in 5 districts in the city for at least 2 years. 
Subjects were followed from 2016. From this 
data, it was shown that the percentage of work-
related physical activity was 64% of the total 
activity, followed by household activities (20%), 
transportation (10%), and recreation (6%) (data 
not shown). 

  The higher proportion of physical activity 
from work puts individuals at risk of becoming 
physically inactive during the self-isolation 
period. This is because currently there are many 
professions that are done at home, or so-called, 
work from home. Understanding the risks can 
help individuals know the dangers of weight gain 
and the importance of improving their lifestyle 
during isolation and thus preventing weight gain.  

• Psychological stress and boredom
 Psychological stress could also rise due to 

COVID-19 and several reasons might underlie 
this issue including lack of social interaction 
(physically), job losses due to lockdown, or 
health concerns. Stress itself is an important 
determining factor for binge eating disorder or 
BED.17 BED is a condition in which individuals 
have recurrent eating episodes usually involving 
eating a large amount of food at one time. 
In addition, BED is characterized as an eating 
episode accompanied by the feeling of inability to 
control the eating behavior.17 During prolonged 
stress, the hypothalamus-pituitary-adrenal (HPA) 
axis is hyperactive leading to cravings for caloric 
dense foods and beverages. In this condition, 
individuals have an increased preference for 
palatable foods to reduce the negative effect 
of stress, which is called the ‘comfort food’ 
hypothesis.18 

  In addition to stress, some people might find 
it challenging to adjust to doing all daily activity 
from home leading to reduced normal activity 
and plenty of spare time. This situation could lead 
to boredom, another physiological phenomenon 

that is rarely being studied. Different from stress, 
this condition could also increase the possibility 
of increased food-seeking behavior, leading to 
overconsumption. The connection between 
boredom and eating behavior has been studied 
recently.19,20 Moynihan et al. 21 showed that the 
state of boredom was positively associated with 
caloric consumption. One of the explanations 
was through an increased desire for snack 
consumption. 

• Cooking	at	home	and	limited	shopping	options.
 Due to the so-called lockdown, some might 

experience a problem finding alternatives for 
healthier foods. In this period of time, not 
everyone can have easy access to fresh products 
such as vegetables and fruits. The majority of 
individuals, especially in the city, might have 
to rely on processed and instant foods such as 
noodles and canned meat/fish. It was also found 
that there is an increasing trend of consuming 
frozen products such as meatballs and nuggets. 
Those foods are relatively high in calories with 
less essential nutrients such as vitamins and 
minerals. Even though the food supply system 
was not affected by the outbreak, people are less 
likely to buy fresh products in bulk, and instead 
are buying foods which have high economic 
value and longer shelf life. 

Consuming ultra-processed food has been 
reported to increase the risk of overweight and 
obesity. In Spain, The University of Navarra Follow-
Up (SUN) cohort study followed individuals for 8-9 
years. This study revealed that those people with 
higher consumption of ultra-processed food had 
26% relatively higher risk for becoming overweight 
and developing obesity in comparison to those 
with lower consumption of ultra-processed food22. 
There were several factors that might explain the 
influence of ultra-processed food consumption and 
obesity. First, ultra-processed food increases calorie 
intake, especially from sugars and fat. Second, 
consumption of these type of foods potentially 
reduces consumption of essential micronutrients 
such as vitamins and minerals. Third, ultra-processed 
foods have relatively lower fiber in comparison to 
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their fresh counterparts22. The examples of ultra-
processed foods can be found in Table 1 based on 
NOVA23.

4. Discussion

There are several strategies that can be used to 
prevent weight gain during the self-isolation of the 
COVID-19 pandemic. These strategies are proposed 
based on the three main reasons for weight gain 
during self-isolation.  

• Home exercise
 Home exercise has been previously reported 

to induce weight loss in a sustainable manner. 
Jakicic et al.24 showed that home exercise for 18 
months was associated with a reduction of body 
weight among overweight women. Those who 
reduced more weight at the end of the program 
had the greatest exercise time duration (at least 
200 minutes per week). This data revealed that 
having a regular exercise routine at home is 
beneficial for weight loss as well as prevention of 
weight gain. 

  The effect of home exercise is even better 
than group exercise at the fitness center 
for weight loss. Perri et al. 25 compared the 
response to home-based exercise with group-
based exercise among women with obesity for 
12 months. At the end of the intervention, this 
study showed that subjects with home-based 
exercise had higher participation in comparison 
to group-based exercise. In addition, subjects 
who regularly did home-based exercise had 

higher weight loss compared to group-based 
exercise. 

  To date, there are several exercise options 
available. Although home DVD exercise is no 
longer in fashion, there are abundant options 
for no-equipment home exercise at Internet 
platforms such as YouTube and Instagram. Also, 
several applications (apps) for personal trainers 
or exercise programs on mobile phones are 
widely available. The effectiveness of exercise 
apps on a mobile phone to increase leisure-time 
physical activity has been reported.26 Data on 
the effect of exercise apps on weight loss have 
been compiled and one meta-analysis showed 
that although the apps can influence weight 
reduction, the effect is rather small.27

• Stress	 prevention	 and	 mood	 improvement	
foods

 Foods have long been reported to influence 
individuals' moods. There are several nutrients 
that have been reported to influence cognitive 
function and influence mood. Tryptophan is one 
of the essential amino acids found in food and has 
a role in the biogenesis of neuropeptide signals, 
namely serotonin.28 Serotonin is associated 
with improved moods since a lower serotonin 
level could reduce mood states.29 Tryptophan is 
rich in several nuts and seeds such as cashew, 
walnuts, almond, sesame, and soybeans.28 
The beneficial effect of nut consumption on 
mood in a randomized controlled trial has been 
previously reported.30 Accordingly, it is suggested 
that consuming nuts and seeds as a snack option 

Table 1. Example of ultra-processed foods and beverages
Beverages Snacks others Meal

Carbonated drinks Sweet or savory packaged snacks Breakfast ‘cereals’, ‘cereal’ and ‘energy’ bars
Energy drinks Ice-cream, chocolate, candies 

(confectionery) 
Ready to heat products including pre-prepared pies and 
pasta and pizza 

Milk drinks, ‘fruit’ Yoghurts 
and ‘fruit’ drinks 

Margarines and spreads Meat and chicken extracts and ‘instant’ sauces 

Infant formulas, follow-on 
milks, other baby products; 

Cookies (biscuits), pastries, cakes, 
and cake mixes

Health’ and ‘slimming’ products such as powdered or 
‘fortified’ meal and dish substitutes

Cocoa drinks Mass-produced packaged breads 
and buns 

Poultry and fish ‘nuggets’ and ‘sticks’, sausages, burgers, 
hot dogs, and other reconstituted meat products, and 
powdered and packaged ‘instant’ soups, noodles and 
desserts.
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might be beneficial to improve a person’s mood 
during self-isolation. 

  Omega 3 has recently been suggested to 
also improve mood and prevent depression.31 
This theory was initiated by several studies 
that reported that individuals with depression 
or anxiety had significantly lower omega 3 
and higher omega 6.32,33 Several studies have 
reported that, despite the variation of results 
due to different characteristics of subjects, 
omega 3 supplementation could improve some 
of the clinical measures of stress or depression.31 
One of the mechanisms linking this fatty acid is 
that omega 3 may maintain the HPA axis, which 
in turn could prevent disruption of a person’s 
emotional state. The author recommends 
regular consumption of fish, especially fatty fish, 
which are high in omega 3 fatty acids.

• Home prepared meals with fresh or frozen 
vegetables

 It is important to restrict the consumption 
of ultra-processed food whenever possible. 
Preparing fresh produce as a part of a healthy 
meal is necessary. However, when the condition 
is impossible to obtain fresh vegetables, self-
preparing frozen vegetables might be an option. 
Several vegetables and foods such as broccoli, 
cauliflower, corn, green peas, carrot, spinach, 
blueberries, and strawberries can be stored 
frozen. It was previously reported that the 
frozen storage of those foods still maintained 
similar micronutrients quantity than the fresh 
ones.34 Consumption of vegetables and fruits is 
important as one of the ways of prevention of 
obesity and its related diseases

.5. Conclusion

In summary, the author points out the importance of 
awareness that individuals might have increased risk 
of weight gain during self-isolation. This is because, 
until now it is unclear when the pandemic will stop 
and restrictions of human movement alleviated. Thus, 
it is important to keep a healthy lifestyle including 
practicing a home exercise program, avoiding binge 
eating, consuming foods that could improve our 
mental health, and avoiding ultra-processed foods 

and beverages whenever possible. Health promotion 
for our community in this time should focus not 
only on how to prevent disease spread, but also to 
improve everyone’s well-being as well as prevent 
upcoming diseases after the pandemic is over.
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