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ABSTRACT

Introduction: India reported the first COVID-19 case on 30 January 2020 and due to mass and rapid spread of disease in other
countries, the Indian government took immediate steps. India observed lockdown from 22 March to 31 May 2020 with conditional
relaxation after that. The schools, colleges, and workplaces continued to be closed or functioned online only. So, young age
group observed a marked shift to sedentary lifestyle.

B.). Government Medical College, Near Pune Railway Station, Pune, India.

Aim: Study was aimed to assess the effect of changed lifestyle during lockdown on leading us to another pandemic of obesity.

Methodology: An electronic questionnaire was distributed using applications like Whatsapp and Instagram to people of age
group 15 to 30 years across India. The questionnaire had 3 sections -general questions, questions related to lifestyle patterns
before lockdown, and during lockdown.

Results: We received 500 responses. Study found that 60.74% of males and 64.42% of females showed an increase in BMI dur-
ing the lockdown. It was observed that before lockdown 47.8% of the participants lived with family but during lockdown, 98.6% of
participants lived with family. Sleeping hours and the number of meals taken daily increased. An unexpected increase in physi-
cal exercise was reported. Fast food, alcohol intake and smoking reduced to a minimum. Participants also reported reductions
in stress eating habits. Conclusion: The changes observed during lockdown led to an increase in BMI but participants already
in the obese category reported decreased BMI. So, more participants shifted to the overweight category while the number of
participants in the obese category decreased.

Conclusion: We observed that more participants shifted to overweight category while the number of participants in obese cat-
egory decreased during the lockdown period.
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INTRODUCTION of greater risks, as prevalence of overweight and obesity in

India is increasing faster than the world average. Also, dur-

The outbreak of coronavirus disease 2019 (COVID-19) ing the pandemic, supply chain disruption and panic buying
caused by the novel corona- virus severe acute respiratory  may have limited access to fresh foods, increasing reliance
syndrome corona-virus-2 (SARS-CoV-2) occurred in India o ynhealthier foods with longer shelf lives.! This might

in January 2020. First case of COVID - 19 in India was re-  haye played an important role in increasing the chances of
ported on 30" January 2020 and after seeing the mass and obesity.

rapid spread of disease in other countries, the Indian gov- . . .
ernment decided to take immediate steps. India observed —According to WHO, overweight and obesity are defined as
lockdown from 22® March to 31 May 2020 with condi- abnormal or excessive fat accumulation that presents a risk

tional relaxation after that, although the schools, colleges, © health. Body mass index (BMI) is considered the most ap-

and workplaces continued to be closed or functioned online ~ Propriate criteria to assess obesity.

only. So a marked shift to a sedentary lifestyle in the young BMT classification: 23
age group was observed. This shift increased the chances
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e Severely underweight — BMI less than 16.5 kg/m?

e Underweight — BMI under 18.5kg/m?

e Normal weight — BMI greater than or equal to 18.5 to
24.9 kg/m?

e Overweight — BMI greater than or equal to 25 to 29.9

kg/m?

Obesity — BMI greater than or equal to 30 kg/m?

Obesity class I — BMI 30 to 34.9 kg/m?

Obesity class II — BMI 35 to 39.9 kg/m?

Obesity class III — BMI greater than or equal to 40

kg/m? (also referred to as severe, extreme, or massive

obesity)

According to ICMR INDIAB study 2015, prevalence rate of
obesity and central obesity varies from 11.8% to 31.3% and
16.9%-36.3% respectively.* The National Institute for Nutri-
tion, showed high prevalence of obesity in adults in a study
in 2016. The study showed 44% of women were obese in
urban India. During the lockdown period lifestyle patterns
changed and it became important to assess if this is increas-
ing the prevalence of obesity in the young age group.

Objective
e To assess various lifestyle changes during lockdown.
e To assess the effect of changed lifestyle during lock-
down on leading us to another pandemic of obesity

Methodology
This was a questionnaire based study. Hence, institutional
ethics committee approval was not required.

We distributed an electronic questionnaire using popular
social media platforms like WhatsApp, Instagram and Tel-
egram. It was randomly circulated throughout India. The ad-
vantage of the electronic questionnaire was that it could be
distributed even in the areas of lockdown restrictions.

We collected data from 26™ June 2020 to 18" July 2020.

The age group selected for the study was between 15 to 30
years. A study by Amudha P. et al indicated that weight in-
creases during this life stage of transition at a high rate that
is 1kg/year.’ As a result with changed lifestyles during lock-
down, we expected a greater effect in this age group. Along
with this because of online classes in all schools and col-
leges, and work from home conditions even after conditional
relaxation of lockdown, this population group was affected
for a long time. This age group also observed a significant
change in living conditions as most people started living
with family during lockdown.

The questionnaire consisted of a total of 53 questions divid-
ed into three different sections.

The first section consisted of personal information like age,
height, profession, and medications; the next two sections
contained similar questions with respect to before and during
lockdown.

It included questions on eating patterns, sleeping habits,
physical activity and exercise, smoking and alcohol intake.
The eating pattern questions consisted of questions related to
number of meals per day, consumption of snacks and dessert,
special diet, water drinking habit, meal skipping, caffeine
and fast food intake, stress eating and sensation of satiety.
Total sleeping hours at night and nap hours were asked under
the questions related to sleeping habits.

We calculated the BMI of each participant based on the data
collected about their height and weight to minimize error.

We collected a total of 510 responses out of which only
500 responses were proper (98.04%) and considered for the
study.

This was a questionnaire based study. Hence, institutional
ethics committee approval was not taken.

RESULTS

The online survey ended on 18" July 2020, after which we
assessed all the collected data. After complete validation of
data, 500 responses (98.04%) out of 510 responses collected
were taken for assessment.

Out of 500 participants, 242 were male, 253 were female and
S preferred not to tell their gender.

The major change in lifestyle was expected because of
change in living conditions in lockdown as it was observed
that before lockdown only 47.8% (239) participants lived
with family but during lockdown 98.6% (493) participants
shifted to family living. This shift indicated change in eating
patterns, sleeping hours, physical activity, and stress.

BMI changes: We calculated the BMI of each participant
for before and after lockdown conditions based on the data
we received. From the calculated BMI, we observed that
60.74%(147) males, 64.42%(163) females and 80%(4) of
other genders showed an increase in BMI [Tablel, Figure
1,2,3].

Eating habits changes: Eating habits were assessed by dif-
ferent questions like frequency of meals, snacks, skipping
meals, fast food intake, stress eating and satiety. We observed
an increase in frequency of meals for 17.4% participants and
decrease for only 2.8% of participants while for frequency of
snacks 18.2% showed increase, while 7% showed decrease,
while for the rest both remained same. Fast food intake de-
creased in a large group of participants as 67.2% reported
decrease (figure 4). 12.2%(61) participants reported an in-
crease in stress eating, 28.4%(142) reported a decrease while
59.4%(297) reported no change in stress eating habits. For
meal skipping habits we observed that before lockdown only
26% of participants never skipped meals but after lockdown
was implemented 60.6% participants reported that they
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stopped skipping meals ( Table 2, Figure 4). 15.8%(79) par-
ticipants were not mindful of satiety before lockdown but
have now become mindful of satiety while 15.2%(76) have
lost their mindfulness of satiety in lockdown.

Sleep changes: Change in sleeping hours was also observed
during lockdown. 49.2%(246) participants reported increase
in sleep hours, while 8%(40) reported decrease. The people
taking optimum sleep of 8 to 10 hours increased from 17.2%
to 48.8% (Table 3, Figure 5).

Physical activity changes: We observed unexpected results
for exercise and activity in people because it was expected
that going out was not allowed so people won’t indulge in
exercise. 36%(180) of participants reported increase in ex-
ercise routine while 24.2%(121) reported decrease and for
39.8%(199) exercise routine remained the same (Figure 6).

Alcohol and smoking habits are related to obesity so we
also assessed the pattern in all participants. Out of all par-

Table 3: Variation in sleeping hours

6toy
hours

Sleeping
hours

4tos
hours

Before 71(14.2%) 339(67.8%)  86(17.2%) 4(0.8%)
lockdown
After 39(7.8%) 191(38.2%) 244(48.8%) 26(5.2%)
lockdown

Table 4: Variation in Physical activity

More
than four

Physical activity One totwo Two to four
hours hours

hours

22(4.4%)
18(3.6%)

415(83%)
419(83.8%)

63(12.6%)
63(12.6%)

Before lockdown
After lockdown

Table 5: Variation in people’s perception about their
weight

ticipants, only 3 started alcohol drinking during lockdown.  [FHSSEHS yourself Yes No Maybe
There were 66 alcohol drinkers among all but 52 of those [yiY=9a
showed a decrease in alcohol intake. While .for smgkmg also  peafore lockdown 67(3.4%) 368(73.6%)  65(13%)
93.8% never smoked before lockdown while this increased
to 96.6% after lockdown. So alcohol and smoking habits ~ After lockdown 91(18.2%)  320(64%)  89(17.8%)
were not observed in the majority of participants as a result
we couldn’t assess any significant relation between these pa-
rameters and obesity. o y
Y BMI distribution before

We also asked the participants about their perception of be- Lockdown

ing obese and observed that before lockdown only 13.8%
participants considered themselves obese while after lock- ® Under Weight 13.80% 4% 0% 17 40%
down 18.2% considered themselves obese (Table 5, Figure .

7) = Normal weight

. ) ) ) = Over weight

We also collected data for various lifestyle components like .
water intake, dessert intake, fruits and vegetable intake, caf- -y

feine intake, and satisfaction about their eating patterns but ® Obesity Il S

no significant change was observed. ’

Figure 1: BMI distribution before lockdown

Table 1: Change in BMI after lockdown was imple-

mented

Change in BMI Increase Same Decrease BMI distribution during

Male(242) (60.74%) (16.53%) (22.73%) lockdown s
Female(253) (64.42%) (18.18%) (17.4%) 2.40% _ i

® Under Weight __12.80%

Prefer not to 4(80%) 0(0%) 1(20%)

SaY(S) m Normal weight

= Over weight

Table 2: Variation in meal skipping habit Obesity |

Frequency of meal Frequently Sometime Never ® Obesity II

skipping 66.40%

Before lockdown 90(18%)  280(56%)  130(26%)  Figure 2: BMI distribution during lockdown

After lockdown 40(8%)  157(31.4%) 303(60.6%)

L Int J Cur Res Rev | Vol 14 « Issue 09 « May 2022



Shah et al: Effect of altered lifestyle during lockdown on pandemic of obesity

BMI distribution
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Figure 3: Graph showing BMI distribution before and during
lockdown.

Variation in food intake during lockdown as
compared to before lockdown

90.00%

74.80%
79. 67.20%

80.00%
70.00%
60.00%
50.00%
40.00%

30.00% 23%
18.20%

20.00% 9.80%

10.00% 17 : — %

P O 2
Increase

Same Decrease

No. of meals per day m No. of snacks per day m Fast food intake

Figure 4: Graph showing variation in food intake during lock-
down as compared to before lockdown.

Variation in sleeping hours

80.00%
70.00% 67.80%
60.00%
48.80%
50.00%
38.20%

40.00%

30.00%
20.00% 14.20% 17.2

10.00% 7.80% I a2

0.00% - -

4 to 5 hours 6to 7 hours 810 10 hours More than 10 hours

m Before lockdown  m During lockdown

Figure 5: Graph showing variation in sleeping hours during
lockdown as compared to before lockdown.

IVariation in physical exercis{
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Figure 6: Graph showing variation in physical exercise during
lockdown as compared to before lockdown.
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Figure 7: Graph showing variation in perception about their
weight during lockdown as compared to before lockdown.

DISCUSSION

The study showed that there was a general increase in BMI
of most people and a decrease in BMI of obese people. This
result was in accordance with the Chinese Survey under-
taken from 27" January to 1% March 2020. According to it,
people with BMI < 24 were not normally troubled by be-
ing overweight or obesity, but also had less awareness of
weight gain than people with BMI > 24. Therefore, under the
conditions of the semi-lockdown, they gained weight more
easily.® We studied changes in various habits of participants,
like the number of meals and snacks per day, sleeping hours,
fast food and alcohol intake, mindfulness of satiety, physical
exercise, stress eating habits and living conditions, to know
about its effect on the BMI change.

Approximately half of the participants showed an increase
in their sleeping hours, and participants taking only 4 to 5
hours of sleep everyday reduced to 7.8% from 14.2%, which
is considered an improvement as more people were now get-
ting adequate amounts of sleep.

A Wisconsin Sleep Cohort Study, which was a population
based longitudinal study of sleep disorders showed that sub-
jects sleeping less than 8 hours had an increased BMI pro-
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portional to the decreased length of sleep. Short sleep dura-
tion was associated with low leptin levels and high ghrelin
levels, independent of BMI, age, sex, and other confounding
factors.’

Data gathered about alcohol intake and smoking indicated
that most of the participants showed a decrease in these
habits, either due to lack of availability or due to increased
awareness about their health. According to a cross-sectional
study done in UK, current smokers were less likely to de-
velop obesity than never smokers but, former smokers were
more likely to develop obesity than both current smokers and
never smokers.®

For alcohol intake correlation with obesity a research by
Sayon-Orea et al. found that people who drink more than 7
times per week have higher risk of weight gain and devel-
opment of overweight and obesity.” Also, Shutz et al. study
found that males who are light to moderate beer drinkers,
have the chance of smaller increases in WC and weight than
non drinkers or heavy drinkers over 8.5 years of follow up.!'
But our participants were not habitual drinkers or smokers
so any significant relation between the data collected could
not be derived.

The number of meals and snacks consumed on a daily basis
did not change for most participants but the number of par-
ticipants who showed an increase were considerably higher
than those who showed a decrease in the number of meals
and snacks consumed daily.

We observed that more than half of the participants reported
a decrease in fast food intake. A survey by the Economic
Times (4™ April, 2020) had shown that the frequency of food
delivery orders made through applications like Swiggy and
Zomato had dipped by 70% post lockdown due to fear of
spread of the COVID-19." This could be because people
considered fast food and delivered meals as a major threat
for the spread of COVID-19. This can also be because the
participants were more health conscious during the lock-
down period.

Meal skipping habits decreased in the participants mainly
because of a less hectic schedule and family living condi-
tions. By not following the biological clock (e.g., skipping
breakfast and consuming bigger meals in evening or eating
late night) is associated with an increased risk of obesity and
type 2 diabetes.'? As a result this was considered to be affect-
ing obesity prevalence negatively.

The result observed for physical exercise was unexpected
because even after being unable to go out, more participants
showed an increase in physical exercise as compared to those
who reduced their physical exercise. Another Indian study
by Subhro B et al. on the impact of COVID 19 showed simi-
lar results. According to it, since the spread of coronavirus
and imposition of lockdown, people have tried to maintain or

improve their physical well-being. People started doing ex-
ercise for at least 1-2 hrs.!" According to an Italian research,
those who previously managed to exercise only occasionally,
now have more time to do it at home."

The limitations of our study included that being an online
survey, it couldn’t reach people who did not have access to
smartphones and internet. We did not divide the age into sub-
groups so we don’t know which particular age group had the
most impact.

CONCLUSION

An increase in BMI of 62% of the participants during lock-
down was observed. The participants who showed increase
in BMI were not in the obese category before lockdown. We
observed that obese category participants either showed de-
crease or same BMI during lockdown. This can be due to
lack of awareness about the weight gain chances in the par-
ticipants of non obese category, as they had never observed
the harmful effects of excess weight. So, they ignorantly
changed their lifestyle pattern during lockdown resulting in
increased BMI. However, obese participants were aware of
their weight gain and positively used lockdown to change
lifestyle pattern to control weight. More participants in-
creased their exercise schedule, but the increase in number
of meals counteracted it. We finally observed that more par-
ticipants shifted to overweight category while the number
of participants in obese category decreased during the lock-
down period.

ACKNOWLEDGEMENT

Authors acknowledge the Students of MBBS of BJGMC for
their support

Conflict of Interest:
The authors do not have any conflict of interest.

Source of Funding: NIL

REFERENCES

1. Tan M, He FJ, MacGregor GA. Obesity and covid-19: the role of
the food industry. BMJ 2020; 369: m2237.

2. Obesity: preventing and managing the global epidemic. Re-
port of a WHO consultation. World Health Organ Tech Rep Ser
2000;894:i-xii, 1-253.

3. WHO Expert Consultation. Appropriate body-mass index for
Asian populations and its implications for policy and interven-
tion strategies. Lancet 2004; 363(9403):157-63.

4. Ahirwar R, Mondal PR. Prevalence of obesity in India: A sys-
tematic review. Diabetes Metab Syndr 2019;13:318-321.

5. Poobalan A, Aucott L. Obesity Among Young Adults in Devel-
oping Countries: A Systematic Overview. Curr Obes Rep 2016
;5:2-13.

I
N Int J Cur Res Rev | Vol 14 « Issue 09 » May 2022



Shah et al: Effect of altered lifestyle during lockdown on pandemic of obesity

He M, Xian Y, Lv X, He J, Ren Y. Changes in Body Weight,
Physical Activity, and Lifestyle During the Semi-lockdown Pe-
riod After the Outbreak of COVID-19 in China: An Online Sur-
vey. Disaster Med Public Health Prep 2020;14:1-6.

Taheri S, Lin L, Austin D, Young T, Mignot E. Short sleep du-
ration is associated with reduced leptin, elevated ghrelin, and
increased body mass index. PLoS Med 2004 ;1(3):e62.

Dare S, Mackay DF, Pell JP. Correction: Relationship between
Smoking and Obesity: A Cross-Sectional Study of 499,504
Middle-Aged Adults in the UK General Population. PLoS One
2017;8:e0172076.

Sayon-Orea C, Bes-Rastrollo M, Nuifiez-Cordoba JM, Basterra-
Gortari FJ, Beunza JJ, Martinez-Gonzalez MA. Type of alco-
holic beverage and incidence of overweight/obesity in a Medi-
terranean cohort: the SUN project. Nutrition 201;27:802-8.

10.

I1.

Schiitze M, Schulz M, Steffen A, Bergmann MM, Kroke A,
Lissner L et al. Beer consumption and the ‘beer belly’: scientific
basis or common belief? Eur J Clin Nutr 2009 ;63:1143-9.

Basu S, Karmakar A, Bidhan V, Kumar H, Brar K, Pandit M
et al. Impact of lockdown due to COVID-19 outbreak: lifestyle
changes and public health concerns in India. Int Jr of Ind Psy-
chol 2020; 8: 1385-1411.

12. Nas A, Mirza N, Hégele F, Kahlhofer J, Keller J, Rising R et al.

13.

Impact of breakfast skipping compared with dinner skipping on
regulation of energy balance and metabolic risk. Am J Clin Nutr
2017 ;105:1351-1361.

Di Renzo L, Gualtieri P, Pivari F, Soldati L, Attina A, Cinelli
G et al. Eating habits and lifestyle changes during COVID-19
lockdown: an Italian survey. J Transl Med 2020; 18: 229.

7 e—
Int J Cur Res Rev | Vol 14 ¢ Issue 09 « May 2022 i



