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Introduction and Aims: The behavioral changes that arose from quarantine due to

the COVID-19 pandemic may have impacted the weight of people. This study aims to

investigate the incidence and predictors of weight gain during the quarantine period.

Methods: An online survey was performed five months after the social distance

measures implementation. Participants recorded their current and usual weight before

lockdown. A multivariate logistic regression model was performed.

Results: Data on 1334 participants were evaluated (33.6y, 79.8% females), and

58.8% have gained weight (3.0 kg; 0.1 to 30.0 kg). Predictors of weight gain were

increased food intake (OR = 5.40); snacking (OR = 2.86); fast food (OR = 1.11);

canned products (OR = 1.08); and in physical activity (OR= 0.99) concerning the period

before the pandemic; also time spent at work, including household chores (OR = 1.58);

evening snack (OR = 1.54); higher frequency of alcoholic beverage intake (OR = 1.59)

and dose of alcoholic beverage (OR = 1.11); uncontrolled eating (OR = 1.01), and

vegetable intake (OR= 0.92) during the quarantine and physical activity before pandemic

period (OR = 0.99).

Conclusion: Most participants have gained weight during the pandemic because of

working changes, lifestyle, eating habits changes, and uncontrolled eating behavior.

These results can be useful to encourage changes during future quarantine periods to

prevent weight gain.

Keywords: SARS-CoV-2, coronavirus, social distance, quarantine, obesity

INTRODUCTION

The infection of the SARS-CoV-2 virus has already killed over 540.000 people in Brazil (1). Until
there is an effective vaccine or treatment, social distancing and self-hygiene are the most effective
measures against the spread of the SARS-CoV-2 virus. However, social changes occurring from
quarantine impact lifestyle, eating habits (2), and promote sedentary behaviors, such as exposure
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to screens, teleworking, and the closing of sports spaces and
gyms, causing a reduction in energy expenditure (3). These
changes in the social environments and changes in the dietary
pattern may have contributed to an increase in body weight
in the population (4). Some people may adopt an unhealthy
diet during the quarantine period, leading to substantial weight
gain and, possibly, an increase in the incidence of obesity-
related comorbidities (5). Weight gain during quarantine has
been described in previous studies (2–7).

Obesity has been pointed out as an important risk factor for
aggravation and mortality for COVID-19, especially in younger
individuals (8). The impact of obesity on pulmonary function
includes decreased expiratory reserve volume, functional
capacity, respiratory system compliance (9). Furthermore, obese
individuals also have more cardiovascular diseases and type 2
diabetes mellitus, both of which are risk factors for COVID-19
severity and mortality (10).

Based on the latest nationwide surveys carried out during a
non-pandemic context, Brazil is already in a situation of high
prevalence of obesity (26.8%) and overweight (61.7%) (11). In
the current context, changes in the habits of the population
during the COVID-19 pandemic (2) are already observable. That
way, it is necessary to study the factors associated with weight
changes, so that it shall be possible to significantly intervene in
the potential future impacts to the health of the population. As
far as we know, there are data on how the quarantine period
affected eating behavior and weight gain (12), and physical
activity (13) among a Brazilian sample. However, there is nomore
comprehensive data on predictors of weight gain. Thus, the study
aimed to investigate the incidence and predictors of weight gain
concerning socioeconomic factors, employment status, and social
isolation caused by the pandemic, eating behavior, stress, eating
habits, and lifestyle during the quarantine period in Brazil.

MATERIALS AND METHODS

A cross-sectional online survey created on the Google Form
platform R© was performed from August 14th to September
9th, 2020., 5 months after the social distance measures
implementation. Initially, the researchers shared the link
via emails, university websites, and social media (Facebook,
Instagram, LinkedIn, and WhatsApp). Participants were also
asked to share the link with acquaintances, family, and friends to
participate in the research. The entire form took approximately
15min to complete.

The inclusion criteria were being a resident in Brazil and
being 18 years old or older. Pregnant women, incomplete
questionnaires, repeated answers were excluded. The study
was conducted according to the Declaration of Helsinki. The
Research Ethics Committee approved the study (Protocol
number 35516720.5.0000.5153). A consent form for participation
was sent, where participants could declare their consent or not
participate in the research. In the end, the consent form was
automatically generated and sent by email to the participants. A
pilot study was carried out with about 30 respondents.

To investigate the weight gain, participants recorded their
usual weight before the implementation of prophylactic measures
of social isolation in Brazil (around March 2020) and their
current weight in kilograms. The weight gain was obtained by
the difference between the volunteers’ current weight and their
weight prior to the pandemic. When that difference was positive
(> +0.1), volunteers were classified as having weight gain.
They also recorded their height in meters. Body mass index
(BMI) before and during the pandemic period was calculated
and participants were classified as underweight (BMI <18.5
kg/m²); normal (BMI: 18.5–24.9 kg/m²), overweight (BMI: 25.0–
29.9 kg/m²), and obese (BMI: >30.0 kg/m²) (14). Intention, or
otherwise, to change the weight was also collected.

Socioeconomic data (age, gender, home state, per capita
income, education level, home residents); labor situation and
social isolation occurred by the pandemic; eating behaviors
(assessed by Three-Factor Eating Questionnaire) (15); perceived
stress (assessed by Perceived Stress Scale) (16); eating habits
(meals, food intake, snacking, food delivery, cooking at home,
food frequency) (17); and lifestyle (sleep, physical activity,
smoke, alcohol, screen time) prior and/or during the COVID-
19 pandemic were investigated as predictors of weight gain,
according to Liboredo et al. (18).

Data were analyzed using the software Statistical Package
for Social Sciences (SPSS Inc., Chicago, IL, USA) version
21.0. Data was demonstrated as median, interquartile interval
(Kolmogorov-Smirnov test; p < 0.05) or by frequency and
absolute numbers. To evaluate the predictors of weight gain,
a multivariate logistic regression model was performed. The
selection of variables to enter the model was obtained by
Spearman correlation (p < 0.05). The model was obtained by the
backward conditional method. The fit of themodels was tested by
the Hosmer Lemeshow test (p > 0.05). The level of significance
adopted was 0.05.

RESULTS

There were initially 1,496 answers, but 162 answers
were excluded, resulting in 1,334 individuals enrolled in
this study. Participants were 31 (24–40) years old the
majority were women (79.8%) from the Southeast region of
Brazil (89.4%).

The median self-reported weight difference (current -
before the pandemic) was + 1.34 kg (ranging from −19.0 to
+ 30.0 kg; interquartile range: −0.7 to + 3.0 kg), 25.0 and
11.5% of volunteers were overweight and obese, respectively
before the pandemic, and these percentages increased to 27.7
and 14.0% during quarantine (p < 0.001,Mc Necmar test).
Weight gain occurred in 58.8% of participants during the
period (median 3.0 kg, varying from 0.1 to 30 kg; interquartile
interval: 2.0 to 5.0 kg). The self-reported weight and BMI
before the pandemic period were similar among individuals
who gained and did not gain weight. Most participants who
reported weight gain (77.4%; n = 681) stated that it was
not intentional. However, 25.4% of participants thought
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TABLE 1 | Weight and body mass index characteristics among the volunteers who gained weight or not during the pandemic period.

Characteristics** Weight gain p-value

No Yes

(41.2%; n = 549) (58.8%; n= 785)

Weight before the pandemic period (kg) 64.0 (57.0–77.0) 64.0 (56.0–75.0) 0.275

Weight during the pandemic period (kg) 63.0 (65.0–75.0) 68.0 (60.0–80.0) <0.001

Weight difference (kg) −1.5 (−3.0–0.0) 3.0 (2.0–5.0) <0.001

BMI before the pandemic period (kg/m2 ) 23.6 (21.1–27.2) 23.4 (21.3–26.6) 0.635

BMI during the pandemic period (kg/m2) 22.9 (20.6–26.3) 24.7 (22.2–28.2) <0.001

BMI difference (kg/m2) −0.5 (−1.1–0.0) 1.1 (0.7–1.7) <0.001

BMI classification before the pandemic period*

Underweight (%) 4.4 (24) 4.8 (38)

Normal (%) 56.3 (309) 60.6 (476) 0.336

Overweight (%) 27.3 (150) 23.4 (184)

Obesity (%) 12.0 (66) 11.1 (87)

BMI classification during pandemic period*

Underweight (%) 6.7 (37) 2.0 (16)

Normal (%) 60.1 (330) 50.3 (395) <0.001

Overweight (%) 24.0 (132) 30.2 (237)

Obesity (%) 9.1 (50) 17.5 (137)

*Qui-Square or **Mann-Whitney test; BMI, body mass index.

they lost weight (median of −2.7 kg, ranging from −19.0
to −0.2 kg; interquartile range: −4.0 to −2.0 kg). The
self-reported weight and BMI characteristics are described
in Table 1.

There was no association between socioeconomic data
and weight gain (p > 0.05). However, the perception
of time spent in work, social isolation, perceived stress,
changes in eating habits, performing the evening snack,
uncontrolled and emotional eating during the quarantine
were associated with weight gain in univariate analyses (p
< 0.05) (Table 2). Also, changes in food intake frequency
(cereal, bread, fruit, meat, canned products, vegetables,
sugary drinks, instant meals, and snacks, candies, and
fast food) occurring during pandemic were associated
with weight gain in univariate analyses (p < 0.05)
(Supplementary Figure 1).

Lifestyle changes during quarantine related to
weight gain can be seen in Figure 1. Reduced physical
activity time, worse sleep quality, and increased dose
and frequency of alcoholic beverages were more
frequent in individuals who have weight gain (p < 0.05
for all).

Predictors of weight gain during the pandemic period
can be seen in Table 3. Increased food intake, snacking,
evening snack, time spent at work (including household
chores), frequency and dose of alcoholic beverage, fast food,
and canned product intake about the period before the
pandemic period, and uncontrolled eating increased the chance
of weight gain. However, increased physical activity and
vegetable intake reduced the chance of weight gain during
the quarantine.

DISCUSSION

Our study revealed that most survey participants (58.8%)
reported weight gain during the COVID-19 quarantine outbreak
in Brazil. Other studies reported weight gain in 48.6% among
the Italian population (2), 30% in Poland (6), and 22.0% in
participants from different nationalities (7). Moreover, in this
study, the prevalence of overweight and obesity before and
during the pandemic increase significantly. Before the pandemic
period, about 2/3 of the Brazilian population was already
overweight and obese (11).

These data are worrying since obesity has emerged as an
important risk factor for aggravation and mortality for COVID-
19 (8). In our study, data were collected 5 months after the
decree of social distancing in Brazil. The choice of the period was
necessary so that the data collected would reflect changes made
after adaptation to the new living conditions. Thus, it is possible
to better check the predictors of risk and protection of weight
gain during this pandemic scenario.

It is worth mentioning that studies in the literature show
that women are more prone to weight gain than men (19), even
during the pandemic period (20). Despite this, our study did not
observe this scenario since gender was not an independent factor
associated with weight gain.

Eating behaviors are relevant influences on food choices and
BMI (9). Our findings revealed that increased uncontrolled eating
behavior was a predictor of weight gain. Considering the scores,
for each point added on the scale of uncontrolled eating, the
chance of gaining weight during the pandemic increased by 1%,
and this means that the more points, the greater the chance. This
behavior is associated with excessive food consumption (21), and
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TABLE 2 | Socioeconomic data, labor situation, social isolation, perceived stress, eating habits and behavior among the volunteers who gained weight or not during the

pandemic period in univariate analyses.

Characteristics Weight gain p-value

No Yes)

(41.2%; n = 549) (58.8%; n = 785)

Socioeconomic

Gender* (%, n)

Female 40.6 (432) 59.4 (633) 0.403

Male 43.4 (115) 56.6 (150)

Age** (years) 31.0 (24.0–40.0) 31.0 (24.0–39.0) 0.586

Per capita income** (U$) 348.6 (154.9–697.1) 325.3 (154.9–697.15) 0.273

Home residentes* (%, n)

Living with parents 37.2 (204) 38.3 (301) 0.688

Living with children 23.0 (126) 27.1 (213) 0.085

Education level* (%, n)

Graduate or above 41.7 (369) 58.3 (515) 0.596

Undergraduate or below 40.2 (180) 59.8 (268)

Labor situation* (%, n)

Perception of time spent in work (household chores)* (%, n)

Increased 60.1 (330) 69.6 (546) <0.001

The same + reduced 30.4 (219) 39.9 (319)

Working schedule* (%, n)

Full-time work or study at home 38.6 (212) 41.5 (326) 0.307

Full/part-time work or study at home 68.5 (376) 72.1 (566) 0.160

Same situation before pandemic period 11.8 (65) 10.6 (83) 0.480

COVID-19 frontline worker* (%, n) 5.5(30) 6.5 (51) 0.485

Social isolation* (%, n)

Total /Partial 54.1 (297) 60.9% (478) 0.015

Perceived stress** (score) 24.0 (19.0–28.0) 22.0 (17.0–27.0) <0.001

Eating habits**

Number of meals 15.3 (84) 28.7 (225) <0.001

Increased food intake (%, n) 31.7 (174) 77.5 (608) <0.001

Increased snacking (%, n) 30.2 (166) 66.1 (519) <0.001

Increased food delivery (%, n) 44.6 (245) 54.4 (427) <0.001

Increased homemade meals (%, n) 63.9 (351) 69.7 (547) 0.028

Consumption of meals* (%, n)

Breakfast 84.7 (465) 83.7 (657) 0.648

Morning snack 33.0 (181) 33.0 (259) 1.000

Lunch 97.1 (533) 97.3 (764) 0.866

Afternoon snack 78.7 (432) 82.3 (646) 0.105

Dinner 79.4 (436) 82.7 (649) 0.135

Evening snack 24.0 (132) 32.4 (254) 0.001

Eating behavior** (score)

Uncontrolled eating 25.9 (11.1–40.7) 37.0 (22.2–51.8) <0.001

Emotional eating 27.2 (5.5–50.0) 44.4 (16.7–66.7) <0.001

Cognitive restraint 44.4 (27.8–61.1) 44.4 (27.8–61.1) 0.525

*Qui-Square or **Mann-Whitney test.

it may be a cause and a consequence of being overweight. During
the pandemic, uncontrolled eating behavior may be related to
the feeling of boredom generated by social isolation, where
individuals were forced to stay indoors for an extended period.
In this way, overeating may be a way to avoid monotony (2).

Social isolation is related to increased food consumption
and the development of obesity (22). In the present study,
increased food intake was related to 77.5% of participants
who reported weight gain. Additionally, 66.1% of individuals
who gained weight indicated increased snacking which is
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FIGURE 1 | Lifestyle changes among the volunteers who gained weight or not during the pandemic period in univariate analyses. Qui-square test *p < 0.05.

TABLE 3 | Weight gain predictors among Brazilians during pandemic period in multivariate analyses.

Predictors of weight gain OR IC 95% p-value

(Prediction of 72.4% of cases; Hosmer Lemeshow = 0.07)

Increased the chance of weight gain

Increased food intake 5.405 3.690 7.874 <0.001

Increased snacking 2.860 2.189 3.737 <0.001

Increased frequency of alcoholic beverage intake 1.589 1.087 2.322 0.017

Increased perception of time spent at work (including household chores) 1.581 1.511 2.063 0.001

Eneving snack during the pandemic period 1.538 1.150 2.056 0.004

Increased dose of alcoholic beverage intake (per week) 1.109 1.028 1.195 0.007

Increased fast food intake frequency in relation to the period prior pandemic (times/week) 1.107 1.024 1.197 0.011

Increased frequency incanned products intake in relation to the period prior pandemic (times/week) 1.077 1.005 1.155 0.037

Uncontrolled Eating (score) 1.010 1.004 1.017 0.003

Reduced the chance of weight gain

Physical activity before pandemic period (min/week) 0.997 0.995 0.998 <0.001

Increased in physical activity in relation to the period prior to the pandemic (min) 0.997 0.995 0.998 <0.001

Increased in vegetables intake frequency in relation to the period prior to the pandemic (times/week) 0.923 0.872 0.977 0.006

Constant 0.291 0.271

associated with an increase in fat mass and fat percentage
(23). These changes in dietary patterns were also observed
by Sidor and Rzymski (6) during the COVID-19 lockdown.
Unlimited access to food during the quarantine may cause a
perturbation of time-restricted feeding (6), which is known
to support robust metabolic cycles and has a protective role

in dysmetabolism and obesity (24). Sisto et al. (25) also
demonstrated a relationship between symptoms of anxiety and
depression with the consumption of snacks, increased hunger,
and impulsive eating, since suffering negatively impacts dietary
treatments (25). The state of being depressed or the worsening of
this condition are precursors for weight gain and recovery (26).
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On the other hand, Barcin-Güzeldere and Devrim-Lanpir (27)
suggested that the stress transmitted by the COVID-19 pandemic
can cause a reduction in appetite since some will want to increase
the consumption of certain foods as a way to ward off emotions.
Others do the opposite, that is, reducing their consumption.

The COVID-19 pandemic has brought challenges, as it
unequally affects mental health in women and men since women
seem to be more impacted by the quarantine, and depression,
anxiety, and stress can intensify. There is a dangerous association
between COVID-19 infection, depression, and cardiovascular
disease (28). It is also worth noting how cardiovascular diseases
are associated with deaths from COVID-19. Social distance can
minimize disease infestation; however, the restrictions imposed
by pandemics may directly influence lifestyle (29).

The association between perceived stress and detected weight
gain may be related to the predominant gender of the sample,
composed of about 80% females. Torres and Nowson (30)
showed the relationship between impulsive eating when facing
a stressful situation and obesity only in females. The authors
also explained that women tend to use food as a means of
dealing with stress, while men seek to consume alcohol or
tobacco (30).

One eating occasion also had a significant result in this
study: evening snack was a predictor for weight gain during the
COVID-19 pandemic. This result agrees with previous research
that showed an association between a higher frequency of
snacking at night and an increased risk of developing obesity,
especially in overweight individuals (31).

Furthermore, unhealthy eating habits may contribute to
weight gain. In themultiple logistic regression analyses, increased
intake of fast food and canned products were associated with a
greater chance of weight gain (10.7 and 7.7%, respectively), while
the increase in the frequency of vegetable consumption during
the pandemic period reduced the likelihood of weight gain by
7.7%. Likewise, worsening of the eating pattern was observed in
studies carried out with other populations during the COVID-
19 pandemic (32). The association between fast food and canned
products consumption and weight gain has been observed in
previous studies (33). Fast food products are high in fat, sugars,
and energy density, and they are often served in large portion
sizes; also, canned products are among the ultra-processed foods
that provide more calories (34). An increase in the consumption
of these foods during the COVID-19 pandemic may be related
to a tendency to experience at home some socialization habits
that are traditionally external, such as meeting with friends,
enjoying an aperitif, and eating out (35). On the other hand,
foods of plant origin have numerous nutrients in a low amount
of calories, which make them ideal for preventing overweight
and obesity (34).

Regarding lifestyle habits, alcohol intake increased the
chance for weight gain during quarantine time, and extended
stays at home could also directly affect alcohol consumption.
The increase in the frequency (58.9% greater chance) and
the dose of alcohol (10.9% greater chance) intake affected
the chance of weight gain in the present study. Alcohol is
the most consumed substance by different populations, and

its excessive consumption is related to weight gain among
individuals (36). This possible association can be explained by
variation on the frequency and amount consumed, if there
is excessive consumption of calories, whether it exceeds the
daily caloric needs of individuals. These factors can possibly
lead to weight gain (36). The increase in the frequency
of consumption of alcohol may be related to the attempt
to combat stress and other negative emotions caused by
social isolation (6).

On the other hand, physical activity before quarantine and
the increase in practice during the pandemic reduced the chance
for increasing body weight in the present study. This leads
us to consider that maintaining an active lifestyle during a
period of social isolation is crucial (37). In addition, physical
exercise improves immune function, increasing the response to
virus infections, such as SARS-CoV-2 (38). This is a fascinating
result since most participants are female, and according to the
literature, women tend to be less active than men (28).

Increased perception of work time during the pandemic also
raised the chance of weight gain by 58.1%. As a consequence
of social isolation, changes in the work modality of a large
part of the population were necessary, with the “smart” work
mode being implemented (39). As a result of this adaptation,
it was observed that the working time increased (40). With
the expanded demand for working at home, individuals are
remaining sat for more hours daily, consequently increasing
sedentary behavior, as has been seen in other populations during
quarantine for COVID−19 (41).

Although this study provides insight into how epidemic-
related social isolation can affect weight gain, some limitations
also need to be considered. First, anthropometric data was not
measured directly but self-reported. However, this approach is
commonly used in several studies during the pandemic period
(2, 6). Also, the sample may not be representative because most
responses were female participants, and hence the results may be
more linked to this audience.

The main strengths of this study were that it was carried out
with the Brazilian population and that the data were collected
5 months after the ruling of social isolation in Brazil, which
made it possible to assess changes in weight after a period of
adaptation to a relatively rigorous quarantine in the country.
Furthermore, our study provides important results that may
be used to establish strategies for weight control in possible
situations of future social isolation. Thus, this study allows
for more comprehensive data on predictors of weight gain in
such population.

The quarantine period affected the population’s lifestyle and
eating habits, and these, in turn, caused a direct impact on
their weight gain in Brazil. Most participants reported weight
gain during the pandemic. Food intake, snacking, time spent
at work, including household chores, and intake of fast food
and canned products increased compared to the period before
the pandemic. Evening snacks, higher frequency and dose of
alcoholic beverage intake, and uncontrolled eating increased the
chance of weight gain. On the other hand, physical activity before
the pandemic period as well as increased physical activity and
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vegetable intake during the quarantine reduced the chance for
increasing body weight.
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