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Introduction
Prior to the COVID-19 outbreak, obesity was one of the 
greatest public health issues.1 Obesity is associated with 
cardiovascular diseases, diabetes type 2, metabolic syn-
drome and cancer.1,2 Currently, the world is counting 
deaths from COVID-19, removing the focus from obesity. 
However, is COVID-19 pandemic more important than the 
obesity pandemic?
While COVID-19  fatality is well-known, deaths arising 
from obesity. Overweight and obesity are the fifth leading 
risks of death globally, with at least 2.8 million adults dying 
each year as a result of being obese.2 In the last year since its 
appearance, there have been 1.2 million deaths attributable 
to COVID-19 (updated on November the 1st, 2020).3What 
happened with obesity treatment during COVID-19 pan-
demic? Studies have shown increase in unhealthy, high cal-
orie food consumption, as well as reduced physical activity 
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among all age groups.4,5 Obesity incidence is rising and 
obese people are at risk for severe COVID-19 infection.6,7

Severe covid-19 infection associated with 
obesity
So far, it became clear that obesity is a risk factor for se-
vere COVID-19 infection. Several studies indicated that 
great proportion of patients with severe COVID-19 infec-
tion was overweight and obese and that obese patients 
were more likely to be admitted to intensive care unit. 
Some metaanalyses even reported about mortality from 
COVID-19 among overweight: 21.6% in a population with 
BMI>25 kg/m2 and 7.1% among patients with BMI<25 kg/
m2. 7-11

The pathogenesis of the fatal connection between 
COVID-19 and obesity arises from several mechanisms. 
One of them is obstructive pulmonary pattern with im-
paired ventilation which is presented in obese. Moreover 
obesity is a state of chronic low grade inflammation; there 
is an abnormal secretion of adipokines and cytokines, 
with increased leptin, IL-6, and TNF-α (pro-inflammato-
ry) and decreased adiponectin (anti-inflammatory). There 
is an attenuated adaptive immune response to infection 
with weakened reaction of T and B cells. All these immu-
nological perturbations adversely affect the host defence 
from the virus.12,13

Why is quarantine worsening obesity?
The quarantine is the mainstay of COVID-19 prevention 
but it is not the method for obesity prevention as it sig-
nificantly reduces opportunities for physical activity, 
enhances the sedentary lifestyle, snacking and eating ul-
tra-processed foods.4,6,14 It also brings social distancing 
that easily leads to depression which in turn shifts people 
into comfort habits and into high calorie, “comfort foods” 
and overeating.5,15

This shift to unhealthy foods in the times of quarantine 
contributes to the neglected spreading of obesity pan-
demic.14 Moreover, food plays an important role in health 
and immunity and should not be used for comfort or 
for boredom as it mostly is when we are confined to our 
homes.4,14,15

Most of the western world live by the so called “Western 
diet pattern’’ which is rich in saturated fat, animal pro-
teins, free sugars, refined carbohydrates, processed foods 
and it is low in unsaturated fatty acids, dietary fibres, mi-
cronutrients and fresh fruits and vegetables. This type of 
diet is pro-inflammatory, it weakens our immunity and 
response to the infections, it contributes to the develop-
ment of many chronic diseases and is associated with dif-
ficulties losing weight.16,17
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Treatment of obesity during quarantine-pre-
venting weight gain
It is well known that the fundamental approach to treating 
obesity is a lifestyle change.18 However, guidelines for the 
treatment of obesity are not applicable during quarantine; 
outdoor aerobic activity is not advised and recommand-
ed healthy (mostly Mediterranean) diet is quite unreach-
able as fresh fruits, vegetables and fish are hard to obtain 
during quarantine.4,14 So how to approach treating obesity 
in these new times when two main resources (diet and ac-
tivity) are out of reach?
Trying to lose weight without the opportunity for outdoor 
activity or access to adequate foods may lead to frustra-
tion, depression and overeating.4,5,14 So the first step is to 
accept that during circumstances of quarantine patients 
do not have to force themselves to lose weight; preventing 
new weight gain should be the goal. Maintaining weight 
may be achieved through replacement of “western diet 
pattern” with healthier alternatives (Figure 1). In addition, 
indoor workout also plays a role.4,5

Figure 1: Choosing the right diet: “western diet” vs. an-
ti-inflammatory diet.

We propose a diet that includes foods easily obtainable 
during quarantine, with longer shelf life but also rich in 
anti-inflammatory and immune-modulatory bioactive 
compounds (vitamins, minerals, phytosteroles, and poly-
phenols). This kind of diet supports immune system and 
it is associated with prevention of obesity.19,20 Special ac-
cent is on foods rich in antioxidants as these have anti-in-
flammatory properties that oppose to chronic low grade 
inflammation present in obesity (Figure 1).21

Foods rich in antioxidants such as fruits, vegetables, le-
gumes, nuts, seeds, vegetable oils and whole grains, are 
at the same time valuable ingredients for prevention of 
obesity.19,22 Yet, one of the problems during quarantine is 
obtaining fresh fruits and vegetables, so we suggest juices 
and dried fruits instead. The antioxidant capacity of juice 
has similar values to those of the whole fruit. Also juices 
contain plenty of vitamins A, C, folate and potassium (Ta-

ble 1).22

Dried fruits are another way to include more fruit in the 
diet since the processing doesn’t affect too much the con-
tent of health promoting phytochemicals. Recent studies 
have shown that dried fruits have low to moderate gly-
caemic index, compared to fresh fruit. Dried fruits contain 
many bioactive compounds (phenolic acids, flavonoids, 
phytoestrogens, and carotenoids) which have strong anti-
oxidant activity (Table 1).22,23

Table 1: The anti-inflammatory diet and its bioactive com-
pounds

Food Anti-Inflammatory and Bioactive Com-
pounds

Fruit 
juices Vitamins A and C, folate, potassium

Dried 
fruits

Phenolic acids, flavonoids, phytoestrogens, 
carotenoids

Nuts

MUFA, PUFA, tocopherols, phytosterols, 
carotenoids, phenolic compounds, copper, 
iron, zinc, selenium, thiamine, riboflavin 

and pyridoxine
Legumes PUFA, polyphenols, folate, zinc, calcium

Whole 
grains

Polyphenols, carotenoids, zinc, selenium, 
copper, iron, B vitamins, vitamin E

Extra vir-
gin olive 

oil

MUFA, PUFA, phytosterols, polyphenols, 
pigments, tocopherols

Note: MUFA=Monounsaturated fatty acids, PU-
FA=Polyunsaturated fatty acid

Furthermore, instead of eating unhealthy, calorie-dense 
and nutritionally poor snacks, we suggest nuts.16 Nuts 
are an excellent source of quality fats (unsaturated fatty 
acids; monounsaturated fatty acids (MUFA) and polyun-
saturated fatty acids (PUFA)).23,24 They are rich in fat sol-
uble bioactive compounds (tocopherols, phytosterols, ca-
rotenoids), but also contain valuable phenolic compounds 
(flavonoids, phenolic acids and tannins) as well as fibres, 
non-sodium minerals (i.e. copper, iron, zinc, selenium) 
and water soluble B vitamins (thiamine, riboflavin and 
pyridoxine).23 Unsaturated fatty acids reduce pro-inflam-
matory cytokines and protect the cells from oxidative 
stress.21,24 Polyphenols, phytosterols and plant pigments 
like carotenoids are not considered essential nutrients, but 
are proven to have strong anti-inflammatory impact and 
many beneficial health effects.15,22 Minerals like zinc and 
selenium are one of the strongest antioxidants present in 
food (Table 1).20 All these components are associated with 
decreased inflammation in the body and may have a role 
in prevention of many chronic diseases such as diabetes, 
cardiovascular diseases, Alzheimer and obesity.21,24

An adequate substitute for frequent consumption of 
meat and meat-processed products, are legumes which 
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combined with grains ensure a good balance of essential 
aminoacids. Legumes provide diet with complex carbohy-
drates (cellulose, hemicellulose and pectin), soluble fibres 
and resistant starch (which is not metabolized in the small 
intestine and reduces the amount of glucose released into 
the blood). They also contain essential vitamins, polyphe-
nols (flavonoids, isoflavones and lignans) and cholesterol 
free proteins.21,22 With the exception of soybeans and chick-
peas, legumes generally contain only about 5% of energy 
as fat (which are predominantly essential fatty acids like 
linoleic acid, α-linolenic acid, and also ω-3 FA (PUFA)).21,22 
As far as micronutrients are concerned, legumes are a 
good source of folate, zinc and calcium (Table 1).22 Con-
sidering the specified components of legumes, their con-
sumption is associated with reduced cardiovascular risk, 
improved blood glucose control, and better weight man-
agement.15,21,22

A healthier alternative to refined grains (white bread, 
white pasta) are whole grains and their products.25,26 

Whole grains with their specific composition help increase 
satiety, reduce transit time and glycaemic response, and 
improve faecal bulking. The bran and germ contain nu-
merous bioactive compounds with antioxidant activity, 
such as minerals, trace elements (Zn, Se, Cu and Fe), vi-
tamins (B and E), carotenoids, polyphenols and alkylre-
sorcinols.25,26 Grains also have longer shelf life and large 
epidemiological studies have demonstrated that frequent 
consumption of whole grain cereals have a strong effect 
on prevention of obesity.25

Furthermore, instead of using butter or lard for food 
preparation (which are both rich in saturated fatty acids 
that are known to stimulate an inflammatory response in 
the body), we recommend using olive oil, or to be more 
specific extra virgin olive oil (EVOO). EVOO is rich in bio-
active components: MUFA (especially oleic acid), PUFA 
(essential linoleic acid (ω-6) and linolenic acid (ω-3), phy-
tosterols, polyphenols, pigments, tocopherols, squalene, 
triterpenic acids and dialcohols (Table 1).16,27 Studies have 
shown that these bioactive compounds reduce the pro-in-
flammatory cytokines and increase anti-inflammatory cy-
tokines in overweight and obese.15,28 It also prevents the 
onset of cardiovascular diseases and may play a role in 
prevention of cancer.28

Discussion
Nevertheless, exercise is inevitable in order to lose 
weight.18 As it is not advisable to practice outdoor and 
leaving homes is only for health or alimentary purposes, 
we recommend indoor physical activity. Indoor aerobic 
activities as fast running, walking and cycling are not ac-
cessible for majority of people (as most do not have sta-
tionary bikes or treadmills) but there are other possibili-
ties: video or app-guided exercising, workout with fitness 
ball and strength exercises.4,6 People can use some basic 
things found at home as stairs for climbing or only a little 
bit of empty floor for dancing.6 At the end it all comes to 

one thing-motivation of an individual to reach the goal.

Conclusion
Treatment of obesity during quarantine is challenging. 
The concept should be preventing new weight gain in-
stead of losing weight. It could be achieved with adequate 
diet and indoor exercising. The diet should be opposite 
from fatty, salty and sugary “western diet” and rich in 
anti-inflammatory bioactive compounds. These anti-in-
flammatory properties have beneficial effect especially in 
obese patients who have chronic low grade inflammation 
which may adversely affect immune response to the virus.
Taking into account the dynamics of all the pandemics in 
the history so far, the COVID-19 will eventually reach its 
end. Meanwhile, obesity pandemic is raging and the ques-
tion is what are we attempting to confront it and are we 
ready for the consequences? 

Acknowledgment
None

Conflicts of Interest
Gloria Leksic declares no conflict of interest. Irena Karas 
declares no conflict of interest. Zeljko Krznaric declares 
no conflict of interest. Maja Baretic declares no conflict of 
interest.

Financial Support
None

Authorship
G Leksic devised the main conceptual ideas and wrote the 
manuscript together with I Karas. Z Krznaric and M Bar-
etic supervised and guided the concept and writing of the 
manuscript.

Ethical Standards Disclosure
Not applicable to this manuscript

References
1.	 World health organization. Fact sheets on overweight 

and obesity. 
2.	 The European Association for the Study of Obesity. 

Obesity Statistics. 
3.	 World Health Organization. COVID-19 weekly epide-

miological update. 
4.	 Parekh N, Deierlein AL. Health behaviours during the 

coronavirus disease 2019 pandemic: Implications for 
obesity. Public Health Nutr; 2020:23:3121-3125.

5.	 Burtscher J, Burtscher M, Millet GP. (Indoor) isola-
tion, stress, and physical inactivity: Vicious circles 
accelerated by COVID-19. Sc and J Med Sci Sports 
30;2020:1544-1545.

6.	 Lippi G, Henry BM, Bovo C, et al. (2020) Health risks 
and potential remedies during prolonged lockdowns 
for coronavirus disease 2019 (COVID-19). Diagno-

Diabetes Management and it’s  lifestyle3 African Journal of Diabetes Medicine

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight 
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight 
https://easo.org/media-portal/statistics
https://easo.org/media-portal/statistics
https://www.who.int/publications/m/item/weekly-epidemiological-update---3-november-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update---3-november-2020
https://doi.org/10.1017/s1368980020003031
https://doi.org/10.1017/s1368980020003031
https://doi.org/10.1017/s1368980020003031
doi: 10.1111/sms.13706
doi: 10.1111/sms.13706
doi: 10.1111/sms.13706
doi: 10.1111/sms.13706
https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1515/dx-2020-0041


African Journal of Diabetes Medicine 4Diabetes Management and it’s  lifestyle

Mini Review

sis;2020:7:85-90. 
7.	 Kassir R. Risk of COVID-19 for patients with obesity. 

Obes Rev;2020:1-2.
8.	 Lighter J, Phillips M, Hochman S, et al. Obesity in 

patients younger than 60 years is a risk factor for 
Covid-19 hospital admission. Clin Infect Dis;2020: 
71:896-897. 

9.	 Simonnet A, Chetboun M, Poissy J, et al. High preva-
lence of obesity in severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2) requiring invasive me-
chanical ventilation. Obesity;2020:28:1195-1199. 

10.	 Hussain A, Mahawar K, Xia Z, et al. Obesity and 
mortality of COVID-19. Meta-analysis. Obes Res Clin 
Pract;2020:14:295–300.

11.	 Chang TH, Chou CC, Chang LY. Effect of obesity and 
body mass index on coronavirus disease 2019 severi-
ty: A systematic review and meta-analysis. Obes Re-
views;2020;21:13089. 

12.	 Dietz W, Santos-Burgoa C. Obesity and its Impli-
cations for COVID-19 Mortality. Obesity (Silver 
Spring);2020:28:1005.  

13.	 Goossens GH, Dicker D, Farpour-Lambert NJ (2020) 
Obesity and COVID-19: A Perspective from the Euro-
pean Association for the Study of Obesity on Immu-
nological Perturbations, Therapeutic Challenges, and 
Opportunities in Obesity. Obes Facts 13, 439–452. 

14.	 Muscogiuri G, Barrea L, Savastano S, et al. Nutrition-
al recommendations for CoVID-19 quarantine. Eur J 
Clin Nutr;2020:74:850–851. 

15.	 Locke A, Schneiderhan J, Zick SM. Diets for Health: 
Goals and Guidelines Am Fam Physician;2018:97: 721-
728.

16.	 Myles IA. Fast food fever: Reviewing the impacts of 
the Western diet on immunity. Nutr J;2014:13:61

17.	 Neustadt J. Western diet and inflammation. J Integr 
Med;2016:5:24-27.

18.	 Garvey WT, Mechanick JI, Brett EM, et al. American 
association of clinical endocrinologists and american 

college of endocrinology comprehensive clinical prac-
tice guidelines for medical care of patients with obesi-
ty. Endocr Pract;2016:22:1–203.

19.	 Westman EC, Feinman RD, Mavropoulos JC, et al. 
Low-carbohydrate nutritionand metabolism. Am J 
Clin Nutr;2007:86: 276–84. 

20.	 Girodon F, Blache D, Monget AL, et al. Effect of a 2 
year supplementation with low doses of antioxidant 
vitamins and/or minerals in elderly subjects on levels 
of nutrients and antioxidant defense parameters., J 
Am Coll Nutr;1997:16:357-365. 

21.	 Ricker MA, Haas WC. Anti-Inflammatory Diet in 
Clinical Practice: A Review. Nutr Clin Pract;2017:32: 
318-325. 

22.	 Crujeiras AB, Goyenechea E, Martínez JA. Fruit, Veg-
etables, and Legumes Consumption: Role in prevent-
ing and treating obesity. In bioactive foods in promot-
ing health, fruits and vegetables [Watson RR, Preedy 
VR, editors];2010: 359-380. 

23.	 Alasalvar C, Salvadó JS, Ros E. Bioactives and health 
benefits of nuts and dried fruits. Food Chem;2020: 
314:126192. 

24.	 González-Becerra K, Ramos-Lopez O, Barrón-Cabre-
ra E, et al. Fatty acids, epigenetic mechanisms and 
chronic diseases: A systematic review. Lipids Health 
Dis;2019:18:178. 

25.	 Fardet A. New hypotheses for the health-protective 
mechanisms of whole-grain cereals: What is beyond 
fibre? Nutr Res Rev;2010:23:65-134. 

26.	 Cioffi I, Ibrugger S, Bache J, et al. Effects on satiation, 
satiety and food intake of wholegrain and refined 
grain pasta. Appetite;2016:107:152-158. 

27.	 Rogero MM, Calder PC. Obesity, Inflammation, Toll-
Like Receptor 4 and Fatty Acids. Nutrients;2018: 
10:432. 

28.	 Piroddi M, Albini A, Fabiani R, et al. Nutrigenomics 
of extra-virgin olive oil: A review. BioFactors;2017: 
43:17-41.

https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1111/obr.13034https://doi.org/10.1111/obr.13034Kassir R. Risk of COVID-19 for patients with obesity. Obes Rev;2020:1-2.
https://doi.org/10.1111/obr.13034https://doi.org/10.1111/obr.13034Kassir R. Risk of COVID-19 for patients with obesity. Obes Rev;2020:1-2.
https://doi.org/10.1093/cid/ciaa415
https://doi.org/10.1093/cid/ciaa415
https://doi.org/10.1093/cid/ciaa415
https://doi.org/10.1093/cid/ciaa415
https://doi.org/10.1002/oby.22831
https://doi.org/10.1002/oby.22831
https://doi.org/10.1002/oby.22831
https://doi.org/10.1002/oby.22831
https://doi.org/10.1016/j.orcp.2020.07.002
https://doi.org/10.1016/j.orcp.2020.07.002
https://doi.org/10.1016/j.orcp.2020.07.002
https://onlinelibrary.wiley.com/journal/1467789x
https://onlinelibrary.wiley.com/journal/1467789x
https://onlinelibrary.wiley.com/journal/1467789x
https://onlinelibrary.wiley.com/journal/1467789x
https://doi.org/10.1002/oby.22818
https://doi.org/10.1002/oby.22818
https://doi.org/10.1002/oby.22818
https://doi.org/10.1159/000510719
https://doi.org/10.1159/000510719
https://doi.org/10.1159/000510719
https://doi.org/10.1159/000510719
https://doi.org/10.1159/000510719
https://doi.org/10.1038/s41430-020-0635-2
https://doi.org/10.1038/s41430-020-0635-2
https://doi.org/10.1038/s41430-020-0635-2
https://doi.org/10.1186/1475-2891-13-61
https://doi.org/10.1186/1475-2891-13-61
https://doi.org/10.1080/07315724.1997.10718698
https://doi.org/10.1080/07315724.1997.10718698
https://doi.org/10.1080/07315724.1997.10718698
https://doi.org/10.1080/07315724.1997.10718698
https://doi.org/10.1080/07315724.1997.10718698
https://doi.org/10.1177/0884533617700353
https://doi.org/10.1177/0884533617700353
https://doi.org/10.1177/0884533617700353
https://doi.org/10.1016/j.foodchem.2020.126192
https://doi.org/10.1016/j.foodchem.2020.126192
https://doi.org/10.1016/j.foodchem.2020.126192
https://doi.org/10.1186/s12944-019-1120-6
https://doi.org/10.1186/s12944-019-1120-6
https://doi.org/10.1186/s12944-019-1120-6
https://doi.org/10.1186/s12944-019-1120-6
https://doi.org/10.1017/s0954422410000041
https://doi.org/10.1017/s0954422410000041
https://doi.org/10.1017/s0954422410000041
https://doi.org/10.1016/j.appet.2016.08.002
https://doi.org/10.1016/j.appet.2016.08.002
https://doi.org/10.1016/j.appet.2016.08.002
https://dx.doi.org/10.3390%2Fnu10040432
https://dx.doi.org/10.3390%2Fnu10040432
https://dx.doi.org/10.3390%2Fnu10040432
https://doi.org/10.1002/biof.1318
https://doi.org/10.1002/biof.1318
https://doi.org/10.1002/biof.1318

