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Introduction: Numerous changes occurred in economic, social, and medical fields following the 
onset of Coronavirus (COVID-19), including lifestyle and dietary habits. This study examined dietary 
habits, physical activity, and individuals' anthropometric indices during quarantine due to the lack of 
research on quarantine's effects on lifestyle changes. 

Methods: This cross-sectional study was conducted on adults based on inclusion and exclusion 
criteria during the COVID-19 quarantine period. Participants were asked to complete a 10- to 15-
minute online survey regarding their experiences during the COVID-19 pandemic. Demographic 
variables and surveys related to eating habits, lifestyle behaviors, and the impact of COVID-19 on 
physical activity and health were investigated. SPSS 22.0 was used to analyze all data, and the 
significance level was less than 0.05. 

Results: A total of 630 participants were enrolled in this study, of whom 537 (85.2%) were women, 
and their mean age was 38.12 + 3.25 years (range: 19-58). The average of all anthropometric profiles, 
in general and gender-specific, was significantly higher during quarantine than before (P<0.001 for 
all). Moderate and high levels of activity were significantly higher before quarantine than during 
quarantine, while low levels of activity increased significantly during quarantine (P<0.001 for all). 
The most consumed food groups included fruits (72.9%) and meat (63.8%). Carbonated drinks 
(16.7%) and fats and oils (21%) were less consumed than other food groups. The most critical factors 
affecting BMI during quarantine included fat-free body weight before quarantine (importance 
coefficient (IC) = 0.4097), weight before quarantine (IC = 0.2398), and gender (IC = 0.4097). 

Conclusions: Based on the results, quarantine probably increased obesity prevalence, altered diet 
habits, and decreased physical activity levels among individuals. Expanding health development 
programs is essential to promote healthy lifestyles in communities during quarantine. 
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Introduction 
The new Coronavirus disease (COVID-19), which 
originated from SARS-CoV-2 and was first 
reported in December 2019 in Wuhan, China, 
resulted in a newfound and quickly evolving 
situation and inevitably extended outside of 
China and Asia and a pandemic was announced in 
March 2020 (1, 2). Meanwhile, the countries that 
reported their first cases began to enforce strict 
hygiene rules and eventually national quarantine 
(3).  

Quarantine and isolation are two actions to 
minimize the spread of infectious diseases (4). 
Quarantine in public health is defined as 
separating individuals or populations susceptible 
to an infectious disease from infected individuals 
(4). According to SARS experiences, mandatory 
quarantine could cause high levels of 
psychological distress, which usually appears as 
low mood and agitation, emotional disturbances 
and exhaustion, anger, insomnia, post-traumatic 
stress disorder, and depression symptoms (5). 
Therefore, quarantine during pandemic diseases 
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could be categorized as a stressful event, and 
generally, such events affect diet patterns (6). 
Concerning acute or chronic stress, hypophagia 
or hyperphagia could occur, leading to significant 
weight changes. Meanwhile, total quarantine due 
to a pandemic could alter dietary habits because 
of forcing most people to stay in their houses 
longer. The result is usually fewer food options 
and less physical activity, which is very worrying 
in people with prior dietary problems.  
There is a lack of information regarding the 
effects of quarantine on obesity. However, there 
is agreement that it is similar to a period of severe 
stress, and stress could increase obesity risk. An 
outcome of quarantine stress is a change in 
lifestyle and dietary habits. Stress-related eating 
(defined as an effort to feel better by drinking or 
eating in stressful situations) is related to 
obesity, especially in women (7). There may be a 
sex-specific response to stress, where women 
usually use food to overcome stress. In contrast, 
men mostly use other oral behaviors, such as 
alcohol consumption and smoking, as strategies 
against stress (8, 9). These factors, along with 
obesity, were considered public health issues 
before the pandemic, and COVID-19 could make 
them worse (10). In addition, studies have shown 
the negative effects of low physical activity on 
physical and mental health (11). Therefore, fear 
related to COVID-19 is having an indirect impact 
and increases obesity by affecting sleep quality 
and negative emotions (12).  
Social distance and lifestyle changes have also 
affected the Iranian population. All activities in 
sports centers, gyms, and swimming pools were 
suspended (13). A worrying matter is the long-
term effects of the pandemic on body weight 
management in adults. Dietary habits could 
protect health and weight gain (14). In the last 
decade, obesity prevalence among adults has 
increased and affected 650 million people (39% 
of the population) around the world. In general, 
the percentage of obese women (40%) is higher 
than that of obese men (7.33%) (15). However, a 
study recently showed that weight gain and 
obesity are related to COVID-19 risk and its 
consequences (16). As a result, obese individuals 
are identified as a high-risk group in need of 
actions and social isolation (17). There may be a 
great deal of importance to population health, 
and physical activity, stress, hygiene, and diet 
quality could differ in countries (18). However, 
the effects of restricted activities on body weight 

remain unknown, with studies showing results 
from around the globe (19).  
There is a need for further investigation 
regarding obesity-related risks, especially since 
obesity management treatments have been 
reduced in many parts of the world due to 
quarantines. In addition, conflicting findings 
regarding quarantine's effects on COVID-19 have 
been reported. According to Cicero et al., 
quarantine did not significantly impact body 
mass index in 359 patients (20). Meanwhile, Al-
Domi et al. showed that quarantine led to weight 
gain among participants (21). Therefore, this 
study aimed to evaluate how quarantine and 
COVID-19 affected people's eating habits, 
physical activity, and anthropometric indicators 
despite the dangers associated with obesity, the 
contradictions in the studies, and the limited 
number of studies investigating this issue in 
Iranians. 

Materials & Methods 
The present study is a cross-sectional study that 
was performed using an online questionnaire to 
gain information on the effects of the COVID-19 
pandemic on people over 18. This study has an 
ethical code with the number 
IR.IAU.TMU.REC.1400.123 approved in Islamic 
Azad University, Science and Research branch.  
The participants were asked to complete a 10-to-
15-minute questionnaire about their experiences 
during the COVID-19 pandemic related to their 
hygiene behaviors and lifestyle. The people who 
agreed to participate signed a consent form that 
enabled the researchers to call them to obtain 
their information. Participants answered 
questions about dietary habits, lifestyle 
behaviors, and COVID-19's effects on physical 
activity and mental health. This study was 
performed using the survey method with an 
online questionnaire. The participants were 
chosen using convenience sampling. The 
inclusion criteria were consent to participate, age 
over 18, Iranian nationality, not having special 
diets during the pandemic and quarantine, and 
not suffering from endocrine disorders or 
disorders leading to loss or gain of weight. 
Participants who did not fully cooperate (filed 
less than 70% of the questions) were excluded 
from the study. 
This study was performed using convenience 
sampling, and the sample size was calculated 
using the Cochrane formula with a 95% 
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confidence interval. Participants were asked 
about their gender, ethnicity, age, marital status, 
and primary anthropometric information (height 
and weight before quarantine and current). 
Information about their families, including the 
number of children, educational level, and 
whether the participants or other family 
members or relatives were affected. Nutritional 
intake, food consumption, and diversity in their 
diet were evaluated through a questionnaire. 
Besides demographic variables, the COVID-19 
pandemic significantly changed people's 
everyday lives. The participants were asked 
about these changes (Do you feel like your size 
has grown compared with before the 
quarantine?) (Did you have a special diet during 
the quarantine?) (Which food group have you 
consumed most during the quarantine?) (Has 
diversity in your foods been increased during the 
quarantine?) (Have the consumption of herbal 
essences and teas been increased during the 
quarantine?) (Do you take weight loss drugs?) 
(Have your mealtimes changed during the 
quarantine?) (Did you experience microphagier 
during the quarantine?) And how they acted in 
response to the orders to stay at home and the 

amount of their food waste during the weeks. The 
James formula calculates the participants' lean 
body mass (LBM). The daily physical activity of 
the individuals was assessed using the online 
questionnaire. Questions consisted of pre-
quarantine physical activity (low, moderate, and 
high), current physical activity, types of physical 
activity (including hula hoop, rope skipping, pull-
ups, morning exercises, and others), and the site 
of physical activity (gym, park, home or neither) 
and were reported as self-declaration.  
All data were analyzed using SPSS software 
version 22. The Kolmogorov-Smirnov test was 
used to assess the normality of the variables. The 
histogram diagram was drawn, and the Chai-
squared test was used to determine the relation 
between the dependent qualitative variables. 
Additionally, the Independent T-test and the 
Mann-Whitney test were used to compare 
quantitative variables with qualitative variables 
based on the normality of the data. The effects of 
the confounding factors of age, gender, history of 
illnesses, consumption of supplements, and 
energy intake were modulated in modeling and 
the regression test. In this study, a P-value less 
than 0.05 was considered significant.  

 

Table1. General characteristics of the participants in the study 
variable Frequency N (%) =630 

gender 
female 537 (85.2) 
male 93 (14.8) 

marital status single 321 (51) 
married 309 (49) 

infected with Corona virus no 618 (98.1) 
yes 12 (1.9) 

Follow a special diet no 555 (88.1) 
yes 75 (11.9) 

number of children 

0 362 (57.6) 
1 96 (15.2) 
2 147 (23.3) 

>2 24 (3.8) 

level of education 

diploma and lower 246 (39) 
diploma 30 (4.8) 

bachelor or master’s degree 312 (49.6) 
doctorates degree or higher 42 (6.7) 

Results 
In this study, an overall of 630 individuals with a 
mean age of 38.12 + 3.25 years (range of 19-58) 
were assessed, of whom 537 were women 
(85.2%), and 93 were men (14.8%). About 51% 
of the participants were single, and 49% were 

married. Table 1 demonstrates the frequency and 
percentage of the participants’ general features. 
In addition, 39% of the total population’s 
educational level was diploma and lower, 4.8% of 
the participants had a diploma, 49.6% had a 
bachelor's or master’s degree, and 6.7% had a 
doctorate or higher. Further, 11.9% of the 
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participants followed a specific diet, and only 
1.9% were infected with Coronavirus. 
Table 2 shows the anthropometric indices of the 
studied population before and after the 
quarantine. Mean±standard deviation of the 

participants' weight was 65.77±15.75kg before 
the quarantine and increased to 67.43±15.75kg. 
During the quarantine, weight, body mass index 
(BMI), lean body mass, and percent of body fat 
significantly increased (P=0.001). 

 

Table 2. Comparison of anthropometric indices before and after quarantine 

Variable 
Quarantine 

P-value after 
(Mean±SD) 

before 
(Mean±SD) 

weight 65.77 ± 15.75 67.43 ± 15.75 <0.001 
body mass index 24.60 ± 5.96 25.22 ± 5.98 <0.001 
lean body mass 49.71 ± 7.23 50.45 ± 7.13 <0.001 

percent of body fat 22.66 ± 10.37 23.41 ± 10.31 <0.001 
 
Table 3. Comparison of the anthropometric indices before and after the quarantine separated by gender 

variable 
female 

P-value 
male 

P-value after quarantine 
(Mean±SD) 

before quarantine 
(Mean±SD) 

after quarantine 
(Mean±SD) 

before quarantine 
(Mean±SD) 

weight 63.31 ± 12.64 65.04 ± 12.81 <0.001 80.15 ± 22.97 81.44 ± 22.65 <0.001 
body mass index 24.36 ± 5.89 25.01 ± 5.93 <0.001 25.98 ± 6.18 26.42 ± 6.16 <0.001 
lean body mass 49.15 ± 6.92 49.96 ± 6.89 <0.001 52.95 ± 8.13 53.34 ± 7.85 <0.001 

percent of body fat 20.63 ± 9.22 21.42 ± 9.21 <0.001 34.49 ± 8.74 35.02 ± 8.63 <0.001 

Table 3 shows the anthropometric indices before 
and after quarantine, separated by gender. 
Results showed that weight, body mass index, 
lean body weight, and percent of body fat 
significantly increased in both genders 
(O=0.001), and weight gain after quarantine was 
more in women than men. 
High and moderate physical activity levels before 
quarantine were significantly higher than during 

quarantine (high activity: 18.6% before 
quarantine compared to 9.7% during quarantine 
and moderate activity: 55.2% before quarantine 
compared to 34.8% during quarantine). In 
comparison, low levels of activity showed a more 
significant increase during quarantine (55.6% 
during quarantine and 26.2% before quarantine) 
(P<0.001 for all). 

 

 

Figure 1. Percentage of frequency of pre-covid-19 physical activity in participants in the study 
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Figure 2. Prevalence of pre-covid-19 physical activity type in participants in the study (Unit: Percentage) 

Figures 1 and 2 show the percent frequency of 
physical activity and the type of physical activity 
before Coronavirus in participants, respectively. 
According to these diagrams, 44.4% exercised at 

home, 22.9% at the gym, and 17.6% in parks. 
Among different types of physical activity, 24.3% 
of the participants did morning exercises. 

 

 
Figure 3. The frequency of the type of food groups consumed during quarantine in the participants in the study (Unit: 
Percentage) 

Figure 3 shows the frequency percent of food 
groups consumed during quarantine in this study 
population. According to this diagram, the most 
popular food group among individuals was fruits 
(72.9%), meat (63.8%), dairy products (53.8%), 
vegetables (53.3%), eggs (52.4%), and grains 
(52.2%) were eating more than others. 

Carbonated drinks (16.7%) and fats and oils 
(21%) were consumed less than other food 
groups during the quarantine. 
The effects of different factors on body mass 
index (BMI) after quarantine are indicated in 
Figure 4. Results show that lean body mass 
before the quarantine had the most significant 
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impact on BMI during the quarantine 
(Importance coefficient= 0.4097). Then, weight 
before the quarantine (Importance coefficient= 
0.2398) and gender (Importance coefficient= 

0.1751) were the most critical factors, 
respectively. Among the factors, grains and red 
meat had the least effect on BMI after quarantine. 

 

 
Figure 4. Comparison of the effect of different factors on body mass index after quarantine (Units: BMI= Kg/m2; physical activity 
variables= low, moderate, and high; weight variables= Kg) 

Discussion 
A cross-sectional study evaluated quarantine and 
Coronavirus's effects on dietary habits, physical 
activity, and anthropometric indices. According 
to the present study, weight, body mass index, 
lean body mass, and percent of body fat 
significantly increased in both genders during the 
quarantine compared with before the 
quarantine. Precision and fast physical distances 
were key to fighting the COVID-19 pandemic 
worldwide. Various social interventions, 
including quarantines in public and private areas, 
were implemented to facilitate these actions. 
Companies faced bankruptcy, and the 
unemployment rate rapidly increased due to the 
economic crisis, even though the wanted 
outcomes were isolation and inhibiting virus 
transmission. Socioeconomic challenges 
exacerbate social and economic inequality and 
polarization of the population in countries with 
liberal markets and no cohesion-based welfare 
programs (22).  
Obesity is a chronic, non-infectious disease and 
might seem unlikely to be related to COVID-19. 
Instructions to stay at home, as well as efforts to 
isolate high-risk populations and those infected 
or suspected of being infected with COVID-19, 

had a severe effect on obesity patients' hygiene 
behaviors and welfare (23). Combining forced 
isolation with economic hardships and 
worsening mental and social status could lead to 
long-term metabolic effects (24). Increasing 
social inequality as a result of political 
interventions against COVID-19 could worsen 
socioeconomic status, contributing to obesity 
and metabolic disorders in different populations 
(25). A possible explanation for this increase is 
the abundance of processed foods, which are high 
in energy, tasty, cheap, and easily available.  
Global pandemics may cause mental stress, but 
socioeconomic conditions may exacerbate 
anxiety. Feeding patterns are generally affected 
by such events. Stress, sleep disturbances, and 
increased snack consumption could lead to 
weight gain (25). Food-related behaviors may be 
negatively affected by social-mental disorders. 
Food hoarding is a cultural example that is 
temporary. Social-mental stress increases energy 
consumption (26). In addition, obesity is more 
likely to occur in people with a low level of social 
interaction. Quarantine changed food exposure, 
which may have challenged cognitive limitations 
and caused binge eating behaviors to increase 
(27). Staying at home for long periods could also 
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increase the consumption of diverse food, meals, 
and snacks (27, 28). In addition, emotional 
eating, which usually helps to alleviate negative 
feelings, could increase in these situations (23). 
Patients usually choose cheaper foods with poor 
energy and nutritional content due to recent 
economic challenges. Although more patients 
cook at home, processed foods are mostly stored 
because of their longer shelf life, leading to more 
fat, carbohydrates, calorie consumption, and 
weight gain than moderate diets (29). Obesity 
affects pulmonary functionality and 
inflammation, and COVID-19's effects on obese 
patients are not much. Obesity leads to decreased 
exhalatory reserve volume, functional capacity, 
and adaptability of the respiratory system. Lying 
down may compromise pulmonary function and 
complicate ventilation in patients with high 
abdominal obesity. In addition, increased 
inflammatory cytokines related to obesity could 
increase COVID-19 infection risks (30, 31).  
The results showed intense and moderate 
physical activity was significantly more before 
than during quarantine. Individuals mostly did 
mild activities during quarantine. Other studies 
have also confirmed the present results (32, 33). 
A lack of fitness centers, limited organized sports, 
and the need for physical distance may make it 
difficult to maintain an active lifestyle. Keeping 
weight in check requires more than 300 minutes 
of physical activity each week. Thus, 
disturbances in physical activity could have 
negative outcomes for individuals trying to lose 
or gain weight (32, 33).  
Obesity is the abnormal or excessive fat 
accumulation that endangers human health. 
While obesity threats are increasingly 
recognized, worldwide obesity prevalence 
continues to increase, possibly because of low 
activity in our living environments after modern 
industrialization and the increase in alternatives 
(34, 35), which may have been intensified due to 
the quarantine because of COVID-19. 
Additionally, schools play an important role 
because they provide physical education classes 
and extracurricular activities that reduce 
adolescent obesity. School closures may have 
inappropriate effects on adolescents' activity 
patterns and weight during the quarantine. For 
example, an Italian study found that obesity 
affected children's exercise time and how much 
time they spent sleeping and using monitors after 
the COVID-19 quarantine (36, 37), which could 

probably remain after quarantine. A study by Jia 
et al. (35) demonstrated that all three 
educational levels saw increases in young 
people's weight during the COVID-19 quarantine 
and spent more time sedentary and less active. 
Young Chinese people were wary of being 
outside after the quarantine despite most cities 
being designated low-risk areas in May. 
Additionally, most universities and high schools 
began teaching online between March and April, 
resulting in more idle time. 
According to many studies, children, teenagers, 
and adolescents changed their eating habits 
during COVID-19 and gained weight (38, 39). 
More specifically, 41.7% of teenagers in Palestine 
stated that their weight gain during the 
quarantine was due to the consumption of more 
fried foods, sweets, sugary beverages, and dairy 
products (40). A meta-analysis showed that the 
COVID-19 pandemic has altered daily life and 
eating habits. The number of meals increased 
during the quarantine, with men eating more 
potatoes, meat, and sugary beverages than 
women (41). Women and teenagers in Spain, 
Brazil, and Chile ate more vegetables and fruits 
compared with the week before the quarantine. 
Teenagers whose mothers had higher 
educational levels consumed even more 
vegetables and fruits (42). During the quarantine, 
20.7% of teens consumed fried foods and sweets, 
which is related to a higher BMI and a younger 
age. A moderate increase in high-calorie or salty 
food consumption was observed (24%) in 
younger women who were married, had a history 
of psychiatric disorders, and were related to their 
living location. Parents were more worried about 
their children’s food intake and tried to control it 
by limiting some foods and pressuring their 
children to take healthier and more nutritious 
foods (42, 43).  
According to our knowledge, the present study is 
the first in Iran to investigate the effects of 
quarantine and Coronavirus on eating habits, 
physical activity, and anthropometric indices. 
This study collected important information to 
increase awareness regarding future 
comprehensive healthcare for obese patients. 
Access to healthcare services should continue 
during these times, especially if the pandemic 
leads to more quarantine regulation, as staying at 
home has consequences for long-term health. 
This cross-sectional study limited our ability to 
determine cause and effect. A self-administered 
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questionnaire was another study limitation, 
which could lead to measurement errors. 
Another limitation was that behavioral changes 
were based on the patient’s perception when 
completing the questionnaire, which was not 
according to the quantification of these 
behaviors. 

Conclusion 
Based on the results, quarantine probably 
increases the prevalence of obesity, changes 
dietary habits, and lowers individuals’ physical 
activity. The development of health programs to 
promote healthy lifestyles in societies during 
quarantine is being supported. However, more 
studies are required to confirm these findings. 
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