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Introduction
In December 2019, a novel corona virus was diagnosed in Wuhan province of China. Soon it 

reached to the different parts of the world. Hence, World Health Organization (WHO) had declared it 
as a global pandemic. There were no vaccine or medicine to combat this novel corona virus. Death rates 
were very high, hence to control its infection lockdown were imposed. Domestic and international 
flight stopped for months. Offices, Schools, Colleges etc. closed for years. People were compelled to 
stay at home. Work from home was largely implemented where ever it was possible. It was found that 
lockdowns negatively affected the physical activity, especially among overweight, obese, senior adults 
and the elderly (Giustino et al., 2020). 

Overweight and obesity are defined as abnormal or excessive fat on the body that may harm the 
health. World Health Organization has recognised the Obesity as a pandemic (WHO, 2003). It is a 
complex public health problem affecting almost all age and socioeconomic groups (Fleming 2014). 

Overweight, or worse, obesity, are largely associated with an increased risk of cardiovascular 
problems, osteoporosis, osteoarthritis muscle wasting, and overall physical and mental distress  (Lees & 
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India has faced two waves of the pandemic of COVID-19. To control the transmission of 
the virus lockdowns were imposed which changed the life style of people. The level of physical 
activity was declined and resulted into weight gain. To prove this hypothesis, the present study 
was conducted with the objective to know the extent and determinants of body weight change 
among the overweight and obese respondents. The data was collected from district Sagar of 
Madhya Pradesh state of India. A total of 120 respondents of age group 20-60 years who were 
overweight and obese were measured before and after the 2nd wave of pandemic. It was found 
that loss of bodyweight is higher (60.3%) among overweight respondents as compared to obese 
i.e. (39.7%); whereas the prevalence of weight gain was higher among obese respondents (58.1%) 
as compared to overweight (43.5%). Similarly, the weight gain was found higher among the 
females, housewives, sedentary workers and middle age (41-60 years) respondents. During the 
2nd wave of lockdown the body weight change among overweight and obese respondents was 
witnessed in equal proportion; as ~50% were lost their body weight whereas similar proportion 
has gained body weight. Education, occupation and income do not have any association with 
the change of body weight; whereas the association of weight gain was seen among the females, 
obese as well as sedentary workers.
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Booth, 2004; Castrogiovanni et al., 2016; Musumeci, 2017; Castrogiovanni et al., 2019).

The weight gain is a normal process and essential during early phase of life to adulthood. It is a 
simple measure to understand the health of an individual. Low weight or wasting is clinical sign of 
under-nutrition whereas overweight also leads to morbid conditions. Hence, throughout the life 
cycle, it is important to understand the times when people may gain weight. Several periods, including 
adolescence (Najjar and Rowland, 1987; Survey, 1987; Serdula et al., 1993), pregnancy (Williamson 
et al., 1994;  Wolfe et al., 1997) and mid- life (Wing et al., 1991) in women and the period after 
marriage in men, (Sobal, et al., 1992) appear to be times of particular susceptibility to weight gain. 
Behavioral or environmental changes, such as quitting smoking (Williamson et al., 1991; Flegal et 
al., 1995) can also be associated with weight gain.  The first National Health Nutrition Examination 
Survey follow-up study found that among adults 25 to 44 years old, the Bodyweight measured at 10-
year intervals increased by an average of 3.4 % in men and 5.2 % in women (Williamson et al., 1990; 
Williamson 1993).  

Yanovski et al. (2000) stated that in the US adults respondents, there are small, steady increases 
in weight throughout the year or from discrete periods increased energy intake, decreased energy 
expenditure, or both, such as holiday periods or particular seasons etc. 

Some studies have measured bodyweight changes. For example; Van-Staveren et al., (1992 to 1986); 
Andersson and Rossner (1992) reported that bodyweight in narrowly selected populations in Europe.  
Each found seasonal variations in bodyweight of less than 0.6 kg. While, healthy people believe their 
weight increases, on average, by more than 2.3 kg in the fall and winter (Thompson et al., 1988; 
Rosenthal et al., 1987).

The Body Mass Index (BMI) increases progressively in most adults, and the mean annual weight 
gain, estimated to be less than 1 Kg per year (Hill, 2006). Globally, the prevalence of obesity has nearly 
doubled between 1980 and 2008. In 2008, 10% of men and 14% of women in the world were obese 
(BMI ≥30 Kg/m2) as compared with 5% for men and 8% for women in 1980 (Finucane et al., 2011) . 
Worldwide 39% of adults were overweight and 13% were obese in 2016 (WHO, 2020). 

The main reason for the obesity is the change in people’s lifestyle due to obesogenic factors such as 
sedentary work especially in urban area.  For most adults, there is a slight increase in weight over time, 
with the average weight gain in young adults ranging 0.2 to 0.8 Kg per year.

Weight change generally result from various conditions like physical activity, natural environment, 
food environment, worksite settings, sleep duration, pregnancy, and genetics. Moreover, some social 
and psychological determinants like financial stress, marriage, and health literacy may also determine 
the weight change.

The government imposed restrictions to control the infection of COVID-19 in India. The 
countrywide lockdown was announced on 24 March 2020 and comprised of physical or social 
distancing, staying at home for isolation and closed education, entertainment, sports facilities etc. Due 
to the lockdown environmental, psychological and social changes were witnessed which may result into 
change in their body weight. 

There was a sudden and dramatic change in the lifestyle of the population, specifically in dietary 
habits and daily activities (Ammar et al., 2020). Sedentary behavior was expected to occur, namely a 
decrease in outdoor activity and an increase in screen time. Such behaviors negatively affected mental 
and physical health (Logan et al., 2015) including bodyweight changes. Existing evidence showed 
that 29.9% of Polish respondents, both male and female, reported as increase of bodyweight during 
quarantine, and 18.6% respondent a decrease (Sidor & Rzymski, 2020). Therefore, the aim of the 
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present study was focused on overweight & obese respondents to understand the impact of lockdown 
on their bodyweight especially during 2nd wave of the pandemic.

Material and Methods 
Subject

A cross-sectional study was designed with the recruitment of a total 120 participants comprising of 
59 male & 61 female; who had BMI ≥ 25. They belongs to age group 20-60 years. These participants 
were recruited from Sagar city, Madhya Pradesh India following purposive sampling method. Ethical 
guideline were followed as per Helshinki Declaration (2008).

Protocol
The bodyweight of participants were measured two times: pre-lockdown period of 2nd waves i.e. 

December 2020 to March 2021 and post lockdown period i.e. July – August 2021. Demographical data 
on age, sex, socioeconomic status, education, occupation, and annual income of the family were collected 
through face-to-face interview. Data on height and bodyweight were obtained using Anthropometor 
rod in standing position without footwear to the nearest 0.1 cm. Similarly, bodyweight was measured to 
the nearest 0.01 Kg following (Gibson, 1990). BMI was calculated by dividing the weight in kilograms 
by height in meters squared (kg/m2). 

Inclusion criteria:  BMI ≥ 25, Age group 20- 60 years, good general health, and willingness to 
attend all study visits. 

Exclusion criteria: A total of 14 respondents who do not have any change in bodyweight were 
excluded. Individuals with serious medical conditions, mental illness, dietary habits, or dieting history 
and pregnant women were also excluded. 

Statistical Analysis 

For present investigation: Mean, Median, Mode, Standard Deviation (SD), were calculated by using 
SPSS and Excel Software, Chi-square test, and Students, T- test was used to find out the association 
of bodyweight change with socioeconomic status (education, occupation, and annual income of the 
family), BMI range and work profile. 

Result 
Obesity and weight change is common. The present study was conducted on a sub-sample of 120 

respondent. They were measured for change in bodyweight during the second wave of lockdown. It 
was an ongoing project in which the respondents were measured for obesity and its determinants and 
meanwhile there were 2nd wave of the pandemic (COVID-19). To restrain the infection the government 
imposed lockdown and the data collection was stopped. After second wave the restriction were lifted 
back. Hence, the respondents were measured again for their weight change during the lockdown. A 
total of 134 respondents were measured for weight change although 14 of them have no change hence 
they excluded from the study. Out of 120 respondents, 58 lost their bodyweight (0.1 to 9.9 Kg), whereas 
62 respondents were gained bodyweight (0.1 to 9.6 Kg). 

The Anthropometric characteristics viz. Height (cm), bodyweight (pre and post lockdown) and 
Body Mass Index (BMI) with mean and Standard Deviation (SD) of respondents are presented in Table 
1. It is evident that the males are taller with mean height 167 ± 5.67 cm and range 115.5- 178 cm as 
compared to females (152.92 ± 6.55cm).  Here it should be noted that the overweight individuals are 
comparatively taller with mean height 161.5 ± 9.38 cm as compared to obese (158.03 ± 9.03 cm).
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Table 1, Comparative height, weight & BMI among overweight and obese during pre-lockdown & post- lockdown of 2nd wave of corona.

Pre-lockdown Post lockdown

Variables Gender Mean ± SD Min- Max Mean ± SD Min- Max

Height (cm)

Male 167.0± 5.67 155-178 - -

Female 152.9 ±6.55 139-181 - -

Total 159.8 ±9.34 139- 181 - -

Overweight 160.9 ± 10.1 139-181 161.5 ± 9.38 139.9-181

Obese 158.7-8.65 139-181 158 ±9.03 145-177

Body Weight
(Kg)

Male 83.8± 12.10 67.8-122.1 83.2± 12.48 65-119.3

Female 72.5± 9.86 54.1-98.5 72.84 ±9.80 53.7-99.5

Total 78.1± 12.34 54.1-122.1 77.9 ±12.31 53.3-119.3

A paired sample t-test is insignificant (t=0.440, df=119, P ≥ 0.661).

BMI
(Kg/m2)

Male 29.9± 3.69 24.9-39.6 29.8± 3.86 25-39.6

Female 31.0± 3.67 23.9-41.9 31.15 ±3.77 25.1-42.8

Total 30.5± 3.70 23.9-41.9 30.5± 3.85 25-42.8

A paired sample t-test is not significant (t=0.267, df=119, P ≥ 0.790).

Overweight 
(BMI ≥ 25-30 

Kg/m2)

Male 27.5 ± 1.32 25.2- 29.6 27.2 ± 1.48 25- 29.5

Female 27.9 ± 1.12 25.6- 29.9 27.6 ± 1.30 25.1- 29.7

Total 27.7 ± 1.25 25.2- 29.9 27.4 ± 1.41 25 - 29.7

A paired sample t-test is insignificant (t=0.274, df= 58, P ≥ 0.785).

Obese
(BMI ≥ 30Kg/

m2)

Male 33.6± 2.82 30- 39.6 33.8 ± 2.84 30.1- 39.6

Female 33.3 ± 2.93 30- 41.9 33.7 ± 2.81 30.1- 42.8

Total 33.5 ± 2.87 30- 41.9 33.7 ± 2.80 30.1- 42.8
A paired sample t-test is insignificant (t=0.283, df= 58, P ≥ 0.779).

Pre-lockdown mean bodyweight was found 78.05 ± 12.34, although it varies from 54.1 Kg to 122.1 Kg. 
Similarly the mean post-lockdown bodyweight was found 77.9±12.3 Kg, it also varies from 53.3 Kg to 119.3 
Kg. A paired sample t-test was computed in SPSS was found insignificant (t= 0.440, df 119, P ≥ 0.661). 

Further, the pre-lock down mean bodyweight of males was found 83.8 ± 12.10 although it varies 
from 67.8 to 122.1 Kg; whereas the mean Bodyweight for females was 72.52 ± 9.86 Kg with a minimum 
of 54.1 Kg and maximum of 98.5 Kg.

The mean BMI during pre-lockdown for all respondents were recorded 30.5± 3.70 although, it 
varies from 23.9- 41.9 Kg/m2; whereas, the mean BMI after lockdown was found 30.5± 3.85 Kg/m2 

(range 25- 42.8 Kg/m2). A paired sample t-test was computed in SPSS was found insignificant (t=0.267, 
df119, p=0.790).

Similarly, the pre-lockdown mean BMI for males was found 29.9 ±3.69 Kg/m2  which varies from  
24.9- 39.6 Kg/m2; whereas the post lockdown mean BMI of male was found 29.8± 3.86 Kg/m2 although 
the range varies from 25- 39.6 Kg/m2 . Likewise, the pre-lockdown mean BMI of females was 31.0± 3.67 
Kg/m2 While, the post lockdown mean BMI of females was found 31.15 ±3.77 Kg/m2 with range 25.1-
42.8 Kg/m2. From above findings it can be inferred that during 2nd wave of Corona pandemic weight 
gain was insignificant among the overweight and obese individuals.

For further elaboration of facts the data of overweight and obese respondents were segregated, it is 
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evident that there is no significant changes in their BMI; during pre-lockdown the BMI for Male was 
computed  27.5 ± 1.32 Kg/m2; whereas after lockdown it was 27.2 ± 1.48 (Kg/m2), so there is negative 
changes in decimals. Similar observation was recorded for female respondents also their mean BMI 
during pre-lockdown was 27.9 ±1.12 Kg/m2 after lockdown it was 27.6 ±1.30 Kg/m2. A paired sample 
t-test was found insignificant (t=0.274, df= 58, p= 0.785).
Table 2. Comparative prevalence of bodyweight change as per socio-demographic, & nutritional & Socio- economic characteristics

Weight Loss (Kg) Weight Gain (Kg)  Total

N % N % N % χ2

Gender

Male 33 56.8 26 41.9 59 49.2
2.68

Female 25 43.1 36 58.1 61 50.8

BMI Classification: 

Overweight 35 60.3 27 43.5 62 51.7
3.3*

Obese 23 39.7 35 56.5 58 48.2

Age Group

Young Age (20-40 Years) 20 34.5 26 41.9 46 38.3
0.7

Middle Age (41-60 Years) 38 65.5 36 58.1 74 61.7

Work Profile

Sedentary work 43 74.1 56 90.3 99 82.5
5.4*

Heavy work 15 25.9 6 9.7 21 17.5

Annual Family Income (Rupees)

1 Lakh 9 15.5 16 25.8 25 20.8

3.11-2 Lakh 29 50 22 35.5 51 42.5

>2 Lakh 20 34.5 24 38.7 44 36.7

Education

1st to 8th Standard 32 55.2 25 40.3 57 47.5

5.459th to 12th  Standard 12 20.7 25 40.3 37 30.8

Graduation and Above 14 24.1 12 19.4 26 21.7

Occupation

Business Class 24 41.4 21 33.8 45 37.5

4.1
Job (Govt. /Private.) 7 12.1 11 17.7 18 15

Housewives 17 29.3 25 40.3 42 35

Others 10 17.2 5 8.1 15 12.5

Total 58 100 62 100 120 100

The symbol (*) means, Chi- Square test is significant ( χ2 P ≤ 0.05) 

Alike overweight respondents the mean BMI was found unchanged for obese respondents too. 
Their mean BMI during pre-lockdown period was 33.5 ± 2.87 Kg/m2 and after lockdown it was 33.7 ± 
2.80 Kg/m2. The sex-wise mean BMI among obese respondents are also similar for pre-lockdown and 
post-lockdown period. 

Distribution of respondent as per weight loss and weight gain is presented in Table 2. It is evident that 
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higher proportion 56.8.6% of males were loss their bodyweight during COVID-19 lockdown of 2nd wave 
as compared to females (43.1%). Although, The Chi-square is insignificant (χ2 = 4.063; df 1; P ≥ 0.101).

Contrary to weight loss, the proportion of females is higher in case of weight gain (58.1%) as 
compared to males (41.9%).

Table: 3. showed that the comparison of mean, median, mode, standard deviation (SD) and range for bodyweight (gain and 
loss) among males and females during COVID -19 from 2nd lockdown period.

Gender Variables Bodyweight Gain (Kg) Bodyweight Loss (Kg) t 

Male

Mean 1.66 2.31

-9.62

Median 1.0 2.10

Mode 0.1 3.3

SD 1.55 1.60

Range 0.1 to 5.8 0.1 to 7.6 

Female

Mean 2.06 2.17

-745

Median 1.60 0.1.40

Mode 1.5 2.2

SD 2.14 2.18

Range 0.1 to 9.6 9.9 to 0.1

Pooled

Mean 1.89 2.26

12.06

Median 1.50 1.90

Mode 1.5 0.1

SD 1.90 1.85

Range 0.1 to 9.6 0.1 to 9.9

Further, distribution of respondents as per age group and weight loss and weight gain; it is apparent 
that loss of bodyweight is higher (65.5%) among middle age (41-60) respondents as compared to young 
respondent of (20-40 years) i.e. (34.5%). Similarly, the prevalence of weight gain is also higher among 
middle age respondents (58.1%) as compared to young age (41.9%). The Chi-square test is insignificant 
(χ2-= 2.53; df 1; P ≥ 0.112) hence, it can be concluded that in the present study the weight loss and 
weight gain is not associated with the age group. 

Distribution of weight loss and weight gain as per annual income shows that the prevalence of 
weight loss is more among middle income group respondents (50%) as compared to high (34.5%) and 
low income group (15.5%). 

Similarly, the prevalence of weight gain was witnessed more among middle income group (35.5%) 
followed by high income (38.7%) as well as low income group of respondents (25.8%). The Chi-square 
test is insignificant (χ2= 3.15; df 2; P ≥ 0.207).

To understand the relationship of education and weight loss and weight gain, the findings of present 
study is cross-tabulated for educational attainment and weight loss and gain. It is evident from Table 3 
that higher prevalence (55.2%) of less educated respondents (1st to 8th standard) were loss body weight, 
as compared to the high school and higher secondary (9th to 12th standard) educated (20.7%) as well as 
graduate and above 24.1%.

In case of weight gain, it can be witnessed that it is a common phenomenon among less educated 
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respondents as 40.3% of 1st to 8th standard educated and the equal proportion of 9th to 12th standard 
educated respondents were gained bodyweight as compare to only 19.4% of graduated respondents. 
The Chi-square test is insignificant (Chi- Square test is insignificant (χ2= 5.45; df 1; P ≥ 0.065).

Distribution of weight loss and weight gain as per occupation classified into four groups viz. business 
class, job employee housewives and others respondents group. The prevalence of weight loss is more 
among business class (41.4%), as compare to housewives (17%), others (10%) and employee (7%). 
while, the prevalence of weight gain is higher among the housewives (40.3%), as compared to business 
class (33.8%), employee (17.7%) and others occupations (8.1%) respectively. The Chi- Square test is 
insignificant (χ2= 4.15; df 3; p ≥ 0.246).

The relationship of work profile and loss or gain of bodyweight shows that those who had heavy 
work profile they loss bodyweight in higher proportion (25.9%) as compared to weight gain (9.7%). 
Further the respondents with sedentary work profile have very high prevalence of weight gain (90.3%) 
than weight loss (74.1%). The Chi- Square test is significant (χ2= 5.43; df 1; P ≤ 0.020).

The comparison of mean, median, mode, standard deviation (SD) and range for bodyweight (gain 
and loss) among males and females are presented in Table 3. It is apparent that the mean (1.66 Kg), 
median (1.0 Kg) and mode (0.1 Kg) of bodyweight gain among male respondents. The range is the 
0.1 to 5.8 Kg and SD 1.55Kg. Similarly the mean (2.31 Kg), median (2.10 Kg) and mode (3.3 Kg) 
bodyweight loss vary with SD 1.60 Kg and range between 0.1 -7.6 Kg. The independent t- test is found 
statistically significant (t= -9.62; df 57; P ≤ 0.001).

Among females the mean (2.06 Kg), median (1.60 Kg) and mode (1.5) of bodyweight gain vary with 
SD (2.14 Kg) and range 0.1 to 9.6 Kg; whereas the mean (2.17 Kg), median (01.40), mode (2.2 Kg) of 
bodyweight loss vary with SD (2.18 Kg) and range of 0.1 to 9.9 Kg. The independent t- test is significant 
(t= -9.62; df 57; ≤ 0.001).

Bodyweight gain as well as loss for pooled data was calculated, the mean of bodyweight gain was 
1.89±1.90 Kg and range varies from 0.1 Kg to 9.6 Kg. In the same way the mean of loss of bodyweight 
was found 2.17±2.18, although the range varies from 0.1 to 9.9 Kg. The independent t- test is significant 
(t=12.06; df= 118; P ≤0.001).

Figure 1. Comparative bar diagram showing bodyweight loss compared for both sexes among male and female respondents.

The bodyweight change is classified for four groups: 100-999 gm followed by 1-3 Kg, 3-5 Kg and 
5-10 Kg for both weight gain and loss for both the sexes i.e. males and females are displayed in Figure 1 
and 2. It is evident that the weight loss of 100-999 gm is higher among the females (58.3%) than of the 
males respondents (41.7%); whereas, the weight loss of 1-3 Kg and 3-5 Kg is higher among males (61.3% 
and 63.6%) as compared to the females (38.7% and 36.4%); whereas the weight loss 5-10 Kg was found 
equal among males and females (i.e. 50% for both) which is also evident from Figure 1.
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Figure 2. Showed that the prevalence of bodyweight gain compared for both sexes among male and female respondents

The comparative weight gain among males and females is displayed by a bar diagram (Figure 2). It is 
evident that in the category of 100 to 999 gm of weight gain the proportion of males is higher (54.5%) 
as compared to females (45.5%). But in the next category of weight gain i.e. 1-3 Kg, the females exceed 
(67.7%) the males (32.3%). Again, in the next category of weight gain i.e.3-5 Kg, the prevalence of males 
(60%) is higher than females (40%). In the next category of weight gain i.e. 5-10 Kg the proportion  of 
females is three times (75%) of the males (25%). 

Figure 3. Showed that age group wise disribution of bodyweight change with both sexes among  male anf female respondents.

The bodyweight change among male and female respondents is displayed in Figure 3. It is evident 
that the weight loss as well as the weight gain among males were higher in age group (41-60 years) than 
(20-40 years); further weight loss is higher (72.7%) as compared to weight gain (61.5%) among the elder 
group of respondents. Among younger group of respondent the prevalence of weight loss is 27.3% and 
the weight gain is 38.5%. The difference of prevalence of weight change on the basis of age group was 
not that much different among females as seen in males, although here too the weight change is higher 
among the elder group as evident from the Figure 3. 

Discussion
Globally, the novel coronavirus disease (COVID-19) has affected both the physical and mental health 

(Sv et al., 2021). A total of 233,631,249 confirmed cases were reported till 29 Sep 2021. 1 In India the 
total number of cases reached to 3, 37, 16, 451 on the same period. 2

The virus was first recognized in Wuhan province of China, and soon it spread globally (Kwok et 
al., 2020; Li et al., 2020). It was reported that the disease spread through respiratory droplets from one 
human being to other. The common symptoms was  fever, cough, and shortness of breath along with 
specific symptoms like; loss of appetite, confusion, persistent pain or pressure in the chest, high body 

1 <www.worldometers.info>

2 <www.mygov.in/covid-19>
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temperature (38 0C) after a period ranging from 2 to 14 days are observed as the outcomes of the disease 
(Ricoca, et al., 2020; WHO 2020). Dutta & Bandyopadhyay, (2020) described that human to human 
contacts are considered to be responsible for spread of this disease and exponential growth. Hence, social 
detachment of people was recommended to control its infection. As this disease spreads rapidly, timing 
is an important factor for controlling the disease. Hence, lockdown was imposed in many countries to 
restrain the spread of infection. 

COVID-19 and Lockdown

The Indian government has announced a countrywide lockdown for three weeks starting at midnight 
on 24 March 2020 to slowdown the spread of COVID-19 as the number of positive cases were reached 
to 563 in the country. At the same time, the lockdown also affected people adversely. Suddenly, millions 
of people become job less. They do not have any alternative source of income. Hence, a few of Indian 
states viz. Kerala, Haryana, and Punjab etc. have announced financial assistance to daily wage workers 
(Pulla, 2020). 

To minimize the transmission of the virus, many preventive measures were taken which include 
actions such as; locking down of the countries, closing and/or minimizing travel connections amongst 
the countries and within the cities as well, enforcing quarantine and hospitalization of infected 
individuals, closure of schools, offices, shopping malls, restaurants etc. 

As per editorial of Lancet (2020) the lockdown in the India has been extended upto May 3, 2020. It 
was largest COVID-19 national lockdowns in the world. The WHO praised it as “tough and timely”.  It 
was really difficult for country with the population of 1·3 billion across diverse states, health inequalities, 
widening economic and social disparities, and distinct cultural values present unique challenges.

India had faced two waves of the pandemic of COVID 19. The first waves was started from 
March 2020 whereas the second wave of pandemic was started from March 2021 (Kumar et al., 2021; 
Lathabhavan, 2021). During first wave of pandemic upto 30 May 2020 in India, the total 1, 73,763 cases 
and 4971 deaths were reported (Agarwal & Jhajharia, 2021). During second waves, India was one of the 
worst-hit countries. The death rate has been higher during the second wave. It had reported 30,134,445 
COVID-19 cases and 393,310 deaths (WHO; Lathabhavan, 2021). 

2nd Wave of COVID-19 Pandemic and Lockdown

In India, the second wave of COVID -19 was started from mid of March 2021 and ended around 
the July 2021. It was very pathetic and unexpected and resulted due to negligence in many fronts 
viz. mass gatherings in religious places (viz. Kumbh mela at Haridwar), festivals that encourage mass 
participation, political rallies, election of state assembly etc. (Kar et al., 2021). The highest number of 
cases (144,829) was reported on April 09, 2021. It had experienced a massive surge of cases and deaths 
due to the pandemic of COVID-19. A huge death toll was experienced by the country. The health 
system was entirely collapsed. There were huge crisis of hospital beds, oxygen, medicines etc. Most of 
the burial grounds were overloaded and there were long queue for dead bodies. Dozens of patients died 
due to lack of oxygen in the famous hospitals of capital town (Delhi) alone. To fulfil the demand of 
oxygen in hospitals, industrial oxygen were diverted to hospitals, still the situation remain uncontrolled 
and followed by the infection of black fungus. 

Many patients died unattended by any of health care workers, as the hospitals were overloaded. There 
is no exact record that how many death were taken place during the 2nd wave as there is no system of 
recording the death at burial sites as well as in rural and far-flung areas. 

Alike first wave of COVID-19, nationwide lockdown was not imposed by the central government during 
2nd wave, but the District collectors/magistrate imposed lockdown since March to June 2021. During this 
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period many activities were stopped and people remain at home some of them worked from home. 

No doubt the 2nd wave of pandemic restrained routine activity of a majority of the individuals 
and they lead a sedentary life which has increased the chances of weight gain on the other hand a vast 
majority of individuals lost their job and faced hard time. Their salary and income was worst affected. 
They also changed their occupation. For example, Hotel/ Restaurant managers are compelled to be 
vegetable vender. The cook at restaurant compelled to work as daily wage labourer. The changed 
scenario had changed their diet and work profile lead to weight loss as well. Hence, it was fifty-fifty that 
both changes were observed during the present investigation. Almost equal number of respondent loss 
their bodyweight as well as gain body weight. Giustino et al. (2020) reported that lockdown negatively 
affected the physical activity, especially among overweight, obese, senior adults and the elderly. 

The Body Mass Index (BMI) increases progressively in most of the adults, and the mean annual 
weight gain, estimated to be less than 1 Kg per year (Hill, 2006). This study explored that the bodyweight 
change during lockdown of the 2nd wave of the pandemic of COVID- 19 among the overweight and 
obese individuals. 

In the present study it was found that bodyweight gain is higher among females (58.1%) than males 
(41.9%). whereas the bodyweight loss is higher among males (56.8%) than female (43.1%) respondents. 

The prevalence of weight loss is higher among overweight (60.3%) as compared to weight gained 
by obese (39.7%); whereas, the weight gain is higher among obese (56.5%) as compare overweight 
respondents (43.5%). Drywień et al., (2020) conducted a study in Poland during the COVID-19 
pandemic and reported that the weight gain among women was 34% while the weight loss was 18%. 
According to their findings a total 44% of women with obesity before the pandemic increased their 
bodyweight and 74% of women who were underweight reduced their body weight. In a group with 
weight gain, women increased their bodyweight by 2.8 Kg.

Yanovski et al., (2000) conducted a prospective study of holiday weight gain among the adult 
population of USA and reported that the average holiday weight gain is less than commonly asserted. 
Further they stated that mean weight increased significantly during holiday period (gain, 0.37±1.52 
Kg). In USA holiday period started with Thanksgiving (25th November) and continues upto New year. 

Further, it is stated that the variability in weight change was significantly greater in obese subjects who 
had previously lost weight than in controls (maximal increases in weight, 6.1 and 2.2 Kg, respectively 
(Andersson and Rossner, 1992). Others have described a lowering of the efficacy of weight-reduction or 
weight-maintenance programs during the winter season  (Boutelle et al., 1999; Baker & Kirschenbaum, 
1998 and Zahorska, 1980). 

In present study it was found that the mean bodyweight gain was 1.89 ±1.90 Kg; simultaneously 
during lockdown period a significant proportion of overweight and obese also reduced their weight 
from 0.1 to 9.6 Kg. 

Changes in Bodyweight is a common phenomenon, sometimes it decreases spontaneously due to 
under-nutrition and infections. Induced weight reduction is also common among overweight and 
obese individuals this can be through dieting, physical exercise, medication or surgery. But, during 2nd 
wave of the pandemic of COVID-19 the reduction of Bodyweight was witnessed due to change in 
the occupational profile and income of the individuals. Suddenly, a hotel manager is compelled to be 
vegetable vender or daily wage labourer to sustain and survival. 

The weight gain was also observed during this period of pandemic due to lockdown, as it restricted 
the movement of the individuals and pushed them to sedentary lifestyle. 
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Conclusion 
In the present study it was found that on an average males are ~10 Kg heavier than females and it is 

consistent before and after the lockdown. Similarly they are ~14 cm taller also. The study concludes that 
a total of 49.2% respondent lost their bodyweight (01 to 9.9 Kg) while, 50.8% gained bodyweight (0.1 to 
9.6 Kg). The higher weight gain was observed among the females (58.1%) as compared to males (41.9%). 
It can be inferred that the bodyweight change during 2nd wave of pandemic (COVID-19) and lockdown 
was significant among obese as well as overweight respondents. The loss of body weight was found 
higher among overweight respondents (60.3%) whereas as the weight gain was found higher among the 
obese respondents (58.1%). Further, the loss of bodyweight was found higher among middle age (41-
60 years) respondents, but no association was found between change in bodyweight and age group of 
respondents. It was found that income, education and occupation do not have significant correlation/
association with change of body weight. Although, the gain of bodyweight was found for middle income 
and high income group. Similarly the weight gain was found higher among the housewives whereas the 
loss of bodyweight was found higher among business class. Although the work profile has significant 
role as the gain of bodyweight was found more among sedentary workers. 

Hence, this study conclude that during the 2nd wave of lockdown the body weight change among 
overweight and obese respondents was fifty-fifty. Almost equal proportion of respondents were lost as 
well as gained body weight, although the range varies from 100 gm to 9.6 Kg. The association of weight 
gain was seen among the females, obese as well as sedentary workers; whereas the weight loss was found 
to be associated with males, overweight respondents and middle age (41-60 years) respondents.
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