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Novel human coronavirus disease (COVID-19), an infectious respiratory disease, has affected more than 50 million people around the world up to November 2020, thereby becoming the fifth documented pandemic since the Spanish flu in 1918. SARS-CoV-2 virus originated in China and evolved for 4 months within the country before becoming a global threat. There is currently no drug approved by the Food and Drug Administration (FDA) for which efficacy on the virus has been proved. Therefore, the only strategy against this virus is to apply measures that are capable of reducing its spread, such as isolation and quarantine, social distancing, community-wide containment, and strict enforcement of hygiene. Quarantine has proved to be effective in combating the spread of the virus; however, it has inevitably led to a radical change in the lives of people. Studies have been conducted in Italy and some European countries to highlight the role that quarantine has played in determining the lifestyle changes both in eating habits and physical activity and their possible correlation with increase in weight. The selection criteria involved answering a questionnaire that included information on the weight status and at least one of the other two aspects: changes in eating habits and/or physical activity during the quarantine period. The results obtained indicate, in general, that the negative effect of quarantine was on eating habits and physical activity. This was based on the observation that there has been an increase in food consumption and a reduction in physical activity with a consequent increase in weight.
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INTRODUCTION

Novel human coronavirus disease (COVID-19), an infectious respiratory disease, has affected more than 50 million people around the world, thereby becoming the fifth documented pandemic since the Spanish flu in 1918. COVID-19 was first reported in Wuhan city, China, where it was possible to trace the first reported case and the subsequent outbreak from a group of new cases of human pneumonia in late December 2019 (1). Human-to-human aerosol transmission is undoubtedly the main source of contagion of the virus, which occurs mainly through infected respiratory droplets, our hands, or contaminated surfaces (2). Transmission of the virus occurs when the infected respiratory droplets are ingested or inhaled by individuals in close proximity; contact transmission occurs when a person touches a surface or object contaminated with the virus and subsequently touches his/her mouth, nose, or eyes; and aerosol transmission occurs when the respiratory droplets mix with the air, forming aerosols, which may cause infection in the lungs when inhaled in high doses in a relatively closed environment (3). The median incubation period for COVID-19 is 5.1 days and it is expected that almost every person who has been infected will show symptoms within 12 days of infection (4). Symptoms of COVID-19 vary for each individual, ranging from an asymptomatic infection to severe respiratory failure (2). At present there is no drug approved by the Food and Drug Administration (FDA) for which efficacy on the virus has been proved. Therefore, the only strategy against this virus is to apply measures that are capable of reducing its spread, such as isolation and quarantine, social distancing, community-wide containment (5), and strict enforcement of hygiene. In these circumstances, governments of the countries most affected have implemented various levels of preventative measures and imposed restrictions on their citizens to contain the spread of COVID-19. Quarantine has been found to be a valuable tool in containing the spread of the virus; however, it has inevitably led to a radical change in the lives of people.

Physical distancing and self-isolation strongly impact the lives of the citizens by affecting their eating habits and everyday behavior. The two major impacts include staying at home (which includes digital education, smart working, limited outdoor activity, and in-gym physical activity) and stockpiling food due to the restrictions on grocery shopping (6). During the lockdown, boredom and stress due to the continuous streaming of news related to COVID-19 by the media can lead to overeating and the search for “comfort food” capable of reducing the stress by increasing the production of serotonin which has a positive effect on mood (7–9). In most countries where the lockdown has been enforced, movement has been restricted by allowing people to leave their homes only for essential activities; schools and universities, gymnasiums, public places, and businesses have been closed. Among the unintended consequences of quarantine, in addition to the change in eating habits, there has been a reduction in physical activity and an increase in sedentary behavior due to the excessive time spent sitting or lying down watching television or using mobile devices, and related to the closure of gyms and public parks and smart working.

Several studies have been carried out with the aim of highlighting the role of the first COVID-19 lockdown in determining lifestyle changes, both in eating habits and physical activity and their possible correlation with increase in weight.



MATERIALS AND METHODS

This study was conducted between August and November 2020. The research strategy was based on the following keywords: “coronavirus,” “COVID-19,” “lockdown,” “quarantine,” “eating habits,” and “physical activity.” PubMed, Google Scholar, and articles by research centers and public institutes related to quarantine and lifestyle changes were searched to identify studies related to the objective of the present paper.

The studies were selected based on the following eligibility criteria: (1) the study had to be conducted in Europe, and (2) the questionnaire had to include information on the weight status during lockdown and information on the lifestyle changes in eating habits and/or in the performance of physical activity during lockdown. The absence of information on the weight status in the study was an exclusion criterion. Based on these criteria, seven European studies were selected of which three were conducted in Italy, and one each was conducted in Portugal, Spain, France, and Poland.



RESULTS

A total of seven studies with the abovementioned inclusion criteria were selected. Each study was carried out through the dissemination of an online questionnaire, while a computer-assisted telephone interview (CATI) system was included only in the Portugal study. Participants were fully informed about the requirements of the study and were asked to fill out the questionnaire which was available online. Their personal information was anonymized to maintain and protect confidentiality. The selected studies and the characteristics of the participants are reported in Table 1. As shown in Table 1, the Italian respondents reported weight gain in different percentages based on different studies as follows: 44% based on the OERSA national survey (10), 48.6% based on EHLC-COVID19 project by the University of Rome Tor Vergata (6), and 19.5% based on the University of Padova national survey (12). The results of changes in eating habits are reported in Table 2. An increase in the intake of sweets, salty snacks, sweet beverages, and alcohol was reported. In addition, all the three studies showed an increase in the consumption of healthy foods, such as fruits and vegetables, extra virgin olive oil, and legumes. Also, hydration was better accomplished during the restriction period with a general increase in water consumption reported in the three Italian studies. In terms of intake of alcohol, it should be pointed out that even the three Italian studies confirmed a general increase in consumption, while in the EHLC-COVID19 study and the University of Padova national survey, a relevant percentage (24 and 36.8%, respectively) of respondents claimed to have reduced their consumption, probably due to a reduction in “social drinking” (data not shown). Changes in physical activity during lockdown in Italy are reported in Figure 1. The OERSA national survey and the EHLC-COVID19 project, respectively, reported a prevalence of 37.2 and 37.8% of respondents that did not perform physical activity during the lockdown. However, the answers were polarized with the two questionnaires showing a relevant quota of respondents who declared that they trained more than five times a week (17.2% for OERSA and 16.4% for EHLC-COVID19). Of particular relevance is the fact that the EHLC-COVID19 study reported an increasing percentage of people (6.1 vs. 16.4%) who performed physical activity five times a week as an effect of confinement measures (data not shown).


Table 1. Characteristics of the selected studies.
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Table 2. Increase in food intake during the lockdown in Italy.
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FIGURE 1. Comparison among studies regarding the absence of physical activity during lockdown.


In the study selected for Portugal (13), 26.4% of the respondents confirmed that they had gained weight. Again, this finding is justified by the lifestyle changes, either in terms of food intake or physical activity. With reference to eating habits, there has been an increase in the consumption of sweets, salty snacks, and alcohol. Also, in Portugal as in Italy, a relevant proportion (28.2%) of respondents claimed to have reduced their consumption. Similarities between Italy and Portugal have also been reported in terms of a positive trend in the consumption of fruits, vegetables, and water (Table 3). Sedentariness has been reported by a large proportion (60.9%) of respondents (Figure 1) and more than half of the respondents (53.6%) had decreased the level of physical activity during quarantine.


Table 3. Increase in food intake during the lockdown in Portugal.
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In the study selected for Spain (14), more than half of the respondents (52.7%) reported an increase in body weight with 37.3% declaring to have gained 1 to 3 kg. In term of food consumption pattern, an increase in the consumption of homemade baking products (Table 4) has been revealed. With reference to physical activity, 29.4% of the respondents declared that they did not perform any physical activity during the lockdown (Figure 1), while there was an increase in the proportion (7.9 vs. 14.5%) of those who claimed to train more than six times a week (data not shown).


Table 4. Increase in food intake during the lockdown in Spain.
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In the case of France, the results of the Santé Publique France survey were evaluated, which included sections on nutrition and physical activity during the COVID-19 emergency (15). Of the total number of respondents, 27% said that their weight had increased during the quarantine. Weight gain was mentioned most frequently by those who ate more than usual (66%) and those who had more snacks (60%). About 22% of respondents said they had increased the frequency of eating snacks. With reference to changes in physical activity and performance, 57.6% of the respondents declared that they did not perform any physical activity during the lockdown (Figure 1).

In the study selected for Poland (16), weight gain was reported by 29.9% of the respondents in line with lifestyle changes in terms of eating habits. The study examined the frequency of consumption of particular food products during quarantine (Table 5). One-fourth (25%) of the respondents did not consume vegetables and fruits on a daily basis, and the same proportion admitted to consuming sweets at least once every day. Alcohol consumption increased in 14.6% of the respondents, while 77% confirmed that they did not increase their consumption.


Table 5. The frequency of consumption of particular foods during quarantine in Poland.
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DISCUSSION

Seven studies were identified in Italy, Portugal, Spain, France, and Poland, based on the preparation and dissemination of questionnaires aimed at evaluating the lifestyle changes with reference to eating habits and physical activity and which included questions concerning the weight status of the respondents, with the aim of assessing the likely correlation between the lifestyle changes caused by quarantine during COVID-19 and an increase in weight.

The results of the surveys were obtained by analyzing the responses in the self-administered questionnaires. This method of administration has several advantages such as cost reduction and a maximum degree of standardization of applications. However, the main limitation of this type of questionnaire is due to a bias among respondents resulting in a self-selection of the sample so that the parameters cannot be considered as in the application of a probabilistic sampling (17).

The results indicated that in the samples of each study the increase in weight occurred in different proportions: the percentage of respondents who said they had gained weight during the lockdown ranged from 19.5% in Italy (12) to 52.7% in Spain (14) (Figure 2).


[image: Figure 2]
FIGURE 2. Weight gain reported in the studies.


It is difficult to compare these data collected in different ways, without standardization of age groups, using different questionnaires, and affected by the sampling bias related to self-selection of respondents. Even with these limitations, the general perception of a worsening in the nutritional status with increase in weight due to the effect of quarantine could be confirmed. This weight increase is in line with the changes in eating habits and daily physical activity. In particular, there was a general tendency to eat more, with an increase in the consumption of comfort food both sweet and salty. The increase in the consumption of this type of food is probably associated with boredom and stress generated by the COVID-19 emergency, in fact, there is a clear relationship between anxiety levels and the desire for food that results in excessive consumption of calories (18). Food during this period acted as a consolatory element in an exceptional situation, which has never occurred before. The EHLC-COVID19 Project by the University of Rome Tor Vergata (11), which aimed to analyze the psychological state of the Italian population during the COVID-19 pandemic and its correlation with their eating habits in the Italian population, has highlighted that isolation, lack of stimuli, boredom, and a change in the eating habits had effects on 86% of the respondents who reported they were unable to sufficiently control their diet. Based on the study, it also emerges that there are differences based on gender regarding emotional hunger. Women display a higher state of eating anxiety compared to men, probably because the female physiology is more prone to emotional hunger and symptoms of depression (19).

Furthermore, it is interesting to observe that even in non-European countries, weight gain due to changes in the eating habits has been probably associated with the consumption of food being considered as a consolatory element. In particular, in the study conducted by Zeigler et al. (20), 52% of the participants said that they increased “eating in response to stress,” and 73% stated that they increased “eating when bored.”

However, some of the selected studies have revealed interesting data on the positive increase in the consumption of certain foods, also highlighting a tendency to eat better; in particular, the increase in the consumption of fruits and vegetables has been reported by all the three Italian studies, the Portuguese, and the Spanish studies. This aspect is noteworthy, as an increased consumption of fruits and vegetables can contribute to the enhancement of antiviral immune defense (21). In fact, an adequate intake of such foods contributes to improving the different aspects of the immune system (22), thereby providing an important antiviral prevention property/mechanism for COVID-19.

Lifestyle changes regarding physical activity also appear to be in line with the weight gain that was observed in the respondents of the different studies. Indeed, there are relevant percentages of respondents who declared the absence of or reduced physical activity in each study which included questions concerning physical activity. These results agree with those reported by the systematic review conducted by Stockweel et al., which evaluated, based on 66 studies, changes in physical activity and sedentary behavior during the COVID-19 pandemic lockdown. This review demonstrated that the majority of the studies found that physical activity declined and sedentary behavior increased during the COVID-19 lockdown. The reasons for the absence of or reduced physical activity are not clear, but this could probably be due to the closure of sports and recreational facilities and the limits imposed by the governments of different countries on the time that could be spent outdoors (23).

Interesting data emerged in relation to an increased percentage of respondents who reported having carried out physical activity more than five or more than six times a week, respectively, from the EHLC-COVI19 project by the University of Rome Tor Vergata in Italy and the national survey conducted by the University of Cádiz in Spain. These data indicate that the respondents who regularly performed physical activity before the lockdown increased their training at present probably because they had more time to train, while those who did not exercise continued not to do so.

The percentage of alcohol consumption increased during the lockdown. However, relevant data are those reported by the EHLC-COVID19 project, the University of Padova national survey, and the DGS national survey with reference to the reduction in alcohol consumption during the lockdown. This reduction is probably due to social drinking in bars and restaurants being replaced with consumption of alcohol at home.

In conclusion, the data unanimously show an effect of the quarantine on the eating habits and physical activity. The understanding of how quarantine influenced the behavior of people during the COVID-19 emergency is certainly a starting point to develop prevention and food education programs that should be put in place to correct the unhealthy habits that occur in terms of food consumption and physical activity. In reference to eating habits, in order to support individuals in eating healthy during self-quarantine and isolation, WHO has prepared a set of general tips which include limiting the consumption of salt, sugar, fat, and alcohol and encouraging the consumption of fiber, water, and fresh products, especially fruits, vegetables, and reduced-fat dairy (24).

Different countries are establishing new rules with regard to outdoor physical activity depending on the conditions related to COVID-19. Depending on the country, group or individual outdoor activities may be allowed, however, the reopening of gyms or sports centers is still uncertain. For this reason, the maintenance of an active lifestyle should also be encouraged through the performance of exercises at home or through daily activities. The WHO recommends 150 min of moderate-intensity or 75 min of vigorous-intensity physical activity for a week, or a combination of both. These recommendations can still be achieved even at home, with no special equipment and with limited space. In order to support an active lifestyle even during quarantine and isolation, the WHO has released some tips on how to stay active and reduce sedentary behavior and also prepared a set of home-based exercises (25).
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