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ABSTRACT

COVID-19 pandemic impacted countries all over the world calling as urgent need to enhance the capacity of
individuals and communities to respond in such disease outbreaks. Public health interventions, such as social
distancing could help to protect many vulnerable people and reduce secondary transmissions within the com-
munity. This research was undertaken as a longitudinal study to identify and comprehend the preferences given
to different preventive measures adopted by individuals to ensure protection against the spread of coronavirus.
An online survey was conducted with a representative sample of 176 stakeholders to identify practices and
behaviour adopted by the key stakeholders working in the domains of water, health and disaster risk reduction to
curb the spread of COVID-19 in Delhi-National Capital Territory of India (Delhi-NCT). Findings of this study
shown preferred willingness to adopt sanitisation measures, often by cleaning their hands with soap and water,
and restricting any movement inside and outside of the house. Three-fourth of the respondents considered
washing their hands after returning from outside an important measure to limit the spread of the disease.
Moreover, two-third of the people stopped ordering food from outside as a prevention strategy. Furthermore,
only about 36% of the respondents showed interest in stocking up on grocery items as their most preferred
choice, reflecting that this was considered to be the least important of all choices. Research outcomes of this
study will help policymakers to better understand mitigation options that are used in the early and later stages of
the lockdown to improve resilience from such viruses. Further, it will assist decision-makers to understand the
range of individual-level practices adopted by stakeholders to mitigate disease transmission at the community
level and inform the government’s planning efforts in the future.

1. Introduction

Today, across the globe, there is an apparent increase in the number

declared COVID-19 as a global Public Health Emergency threatening
millions of people’s lives [4] and as a “public health risk to other
neighbouring States through the international spread of disease”. The

of contagious diseases. Recent virus outbreaks have spread rapidly,
causing global concern [1]. Scientists believe that such viral outbreaks
will increase in the future as the population across the world continues
to grow, becoming denser and more mobile with climate change further
exacerbating such vector-borne and water-borne diseases (Kathleen and
[2]. Besides, deforestation induced habitat loss may push
pathogen-carrying animals to migrate closer to human settlements,
increasing the chances of virus mutation and pandemics, putting many
at risk in the future [3].

On January 30, 2020, the World Health Organization (WHO), the
specialised agency of the United Nations responsible for international
public health, working to promote global health and keep the world safe,
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situation demanded, “a coordinated international response” [5,6] owing
to the exponential increase in the number of COVID-19 cases to a
whopping 9809 with Russia, Spain, Sweden, the United Kingdom, India
and Philippines confirming their first case by the end of January 2020. It
was only the sixth such declaration made by WHO [7]. The increase in
the number of disease outbreaks such as COVID-19 demands enhancing
the capacity of individuals and communities to respond globally by
adopting wide-ranging approaches including risk reduction measures
such as social distancing, following government advisories, adopting
sanitisation measures etc. However, limited research has paid attention
to such practices adopted by individuals from the perspective of risk
reduction strategy.
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During communicable disease outbreaks such as influenza, social
distancing interventions that increase the space between people and
decrease the frequency of contact can play a critical role in emergency
responses [8,9]. Similarly, research studies conducted during HINI
outbreaks in the past suggest that social distancing is a powerful tool for
reducing communicable disease outbreaks (Valdez et al., 2011). Com-
munity mitigation strategies, such as social distancing, can slow down
virus transmission in schools and surrounding communities. This helps
to relieve the pressure on overburdened healthcare and public health
systems and buy time for the production and distribution of vaccines
[10]. Public health interventions such as distancing adopted at an in-
dividual and community level could potentially act as a risk reduction
measure to limit the transmission within the community during disease
outbreaks [11]. Because of the significant role that social distancing
plays in reducing transmission of the virus, this study focuses on un-
derstanding the practices adopted to maintain social distancing.

Although the pandemic is global, its responses have been local,
depending on the local context-governance, socio-economic and cultural
factors [12]. The paper argues that current strategies adopted by in-
dividuals to limit the spread of the virus at the local level can strengthen
community-level preparedness and possibly enhance the effectiveness of
responses to such outbreaks. The study focuses on identifying and un-
derstanding the preferences given to different preventive measures
adopted by individuals to ensure protection against the spread of coro-
navirus and for following effective social distancing. These practices,
including indigenous measures, were adopted by individuals as a part of
their risk reduction strategy.

The present study also reviewed the early measures undertaken,
since the first confirmed COVID-19 case, by the government in India to
develop a timeline of measures at the national and state level. Further,
an online survey was conducted with 176 respondents from Delhi- Na-
tional Capital Territory (Delhi-NCT), representing the key stakeholders,
to assess measures adopted to mitigate the impact of the COVID-19
pandemic. The overall objective of the study was to assess the mea-
sures people have been adopting and assimilating into their daily habits
to combat the threat of COVID-19. The specific objective of the study
includes:

a) To identify preventive measures practised by individuals at the
community level as part of social distancing

b) To investigate individual-level social distancing practices considered
significant by the people to limit the spread of the pandemic.

c) To suggest policy options on social distancing as a risk reduction
strategy

2. Literature review
2.1. Pandemics in the past

The HIN1 influenza pandemic disproportionately impacted children
and young adults in the United States during 2009-2010 (Flatman et al.,

2009: [13], with an estimated 18,449 deaths across 214 countries by
August of 2010 [14]. COVID-19 has a high reproduction rate (Table 1)

Table 1
Features of past pandemics.
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compared to past pandemics. This along with its ability to spread from
silent carriers i.e. those who are infected but asymptomatic, makes the
COVID-19 virus more dangerous and a threat to the whole generation.

2.2. Epidemics in India

India has faced many grave epidemics and pandemics in the past and
has survived many (Table 2). These range from the ‘Spanish’ influenza
pandemic (1918 and 1919) with an estimated mortality range of 10-20
million and an estimated population loss of 13.8 million to 60,000 cases
of smallpox (1974) with over 15,000 people dead within 5 months.
Every case found was contained by vaccination of all immediate family
members, making India free of smallpox by April 1977. In September
1994, pneumonic plague deaths were reported in Western India. The
disease got transmitted to other parts of India by the migrant workers
through a pattern of spread called relocation diffusion, explaining the
presence of plague in far off areas. Timely containment and hospital-
isation led to successful containment of the disease. India reported two
Nipah Virus (NiV) encephalitis outbreaks in West Bengal in 2001 and
2007 with a case fatality rate of 68% during the first outbreak.

2.3. Timeline of Events- India and abroad

China announced the first coronavirus death of a 61-year-old man,
who had purchased goods from the seafood market in Wuhan, on
January 11. On January 13, Thailand became the first country outside
China to report a coronavirus patient with a history of travel to Wuhan.
The virus then started to spread rampantly in several countries including
the United States, Nepal, France, Australia, Malaysia, Singapore, South
Korea, Vietnam and Taiwan.

Egypt became the first African country to report a case of coronavirus
on February 14 followed by Iran on February 19. Several countries such
as Saudi Arabia, Tunisia and Jordan joined the wagon by reporting their
first coronavirus case on March 2. On March 3, WHO reported a global
mortality rate of 3.4%, suggesting the disease is deadlier than the sea-
sonal flu (with a death rate of less than 1%). Two past epidemics caused
by coronaviruses, MERS and SARS, had much higher mortality rates [1].
With its impact being felt across the world, WHO declared coronavirus a
pandemic on March 11, 2020.

Since the emergence of coronavirus, the first confirmed case in India
was reported in the state of Kerala. As of March 4, the situation had been
relatively under control and Kerala was able to contain the coronavirus
infection with vigilant health officials promptly tracing three cases of
students studying in China (the epicentre of COVID-19 outbreak) stated
in February. Kerala effectively and immediately had put over 3000
people in home quarantine who had possibly come into contact with the
three confirmed cases. All of the students had returned home during the
annual Lunar New Year festivities in China. Similarly, hundreds of In-
dian nationals evacuated from China following the COVID-19 outbreak
too were put in special quarantine facilities set up in New Delhi. With
time, new confirmed cases starting getting reported from multiple cities
such as New Delhi, Mumbai, Bengaluru, Hyderabad, Patna etc.

India started implementing preventive measures in order to curb the

Pandemic year, name Area of origin  Influenza A Virus Estimated reproductive Estimated case Estimated The age group most
subtype number fatality Mortality affected

1918- Spanish flu Unclear HIN1 (unknown) 1.2-3.0 2-3% 20-50 million Young adults

1957-1958: Asian flu Southern H2N2 (avian) 1.5 <0.2% 1-4 million All age groups
China

1968-1969: Hong Kong flu Southern H3N2 (avian) 1.3-1.6 <0.2% 1-4 million All age groups
China

2009-2010: Influenza A North HIN1 (swine) 1.1-1.8 <0.02% 100,000-400,000 Children and young

(H1IN1) 2009 America adults

Source: Pandemics of 20th-21st centuries, European Centre for Disease Prevention and Control [15].
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Table 2
History of past pandemics in India.
Name Area of origin Influenza A Virus Estimated Estimated case fatality Estimated The age group most affected
subtype reproductive No Mortality
1918- Spanish flu France, HINI (avian) 1.4-2.8 2% 10-20 million Age group of 20-40 years,
Britain, China women in reproductive age
Small Pox Unknown Doesn’t have HINI; 5 30% 15,000 Infants
Plague China Not influenza 2.8-3.5 Bubonic: 50-70% 56 All age groups
Bacterium Yersinia (Untreated); 10-15%
Pestis (treated)
Pneumonic: 100%
2009-2010: Influenza Central HINI (Swine) 1.1-1.5 Heterogeneous (0-13,500/ 2700 18-64; 0-17 children
A(HIN1) 2009 Mexico 100,00 cases)
Nipah Virus Malaysia Virus family - 0.33 18 confirmed; 16 deaths 17 More than 45 years of age
Paramyxovirdae CFR = 88.8%

Source: Adapted from Office of Principal Scientific Adviser to Govt. of India (2020).

spread of COVID 19. Measures such as screening of incoming air pas-
sengers at 30 airports, 12 major and 54 minor ports and even at land
borders followed by suspension of visas and ban on international flights,
were taken much ahead of any other country. Thermal screening of in-
ternational travellers from China and Hong Kong started on January 18,
12 days before the first case of coronavirus was even detected in India
(January 30). The government took some proactive measures (as shown
in Table 3) to contain the disease and regularly requested states to
maintain and enhance their surveillance systems to ensure complete
coverage without any gaps.

The Prime Minister of India requested all citizens to observe a nation-
wide public-curfew (Janta curfew) on March 22 followed by a nation-
wide lockdown for 21 days, 2 months after the global outbreak; to stop
the spread of highly-contagious COVID-19 through any kind of move-
ment by asking people to stay at home and observe social distancing.
Such a comprehensive response system put in place by the Government
of India triggered a major crisis for millions of stranded inter and intra-
state migrants and daily wage workers, with challenges of access to food
and necessities during the lockdown. The timeline of such measures
enacted by the Indian government and the Government of Delhi-NCT in
the wake of the COVID-19 outbreak is presented in Fig. 1.

Moreover, the Ministry of Health and Family Welfare (MoHFW) and
its supporting institutions have played a significant role in regularly
releasing guidelines and protocols regarding individual and community
level protection measures against COVID-19. Public health policy
focused primarily on reducing and preventing the spread of infection by
prompt and decisive actions such as announcing a prompt ban on travel
and border sealing. Free testing and treatment of COVID-19 under
Ayushman Bharat, enabling state health services to have their health
facilities, having medical equipment and supplies in place to manage the
anticipated increase in cases, etc. were some of the measures taken by
the Indian government to tackle the pandemic. Furthermore, the central,
state and district administration accelerated their public health response
through effective engagement in partnerships and collaborations and
ensuring a smooth process for providing necessary approvals by inte-
grating the Information and Communications Technology (ICT)
network.

2.4. Approach to control spread of Covid-19- India and abroad

In the recent pandemic, some of the more common approaches have
seen governments issue advisories or guidelines on social distancing as a
prevention strategy while others have imposed complete or partial re-
strictions on all non-essential movements calling for a lockdown. Ac-
cording to Ref. [16]; over 100 countries worldwide imposed either a full
or partial lockdown by the end of March 2020. Some Asian countries like
China, Japan opted for lockdown with strict freedom limiting whereas in
contrast, countries such as the United States (U.S.) and Brazil, adopted a
relaxed social distancing approach, suffering more from the pandemic
[17,18]. The likely contributing factor for this is that people have varied

risk perceptions and viewpoints towards the pandemic resulting from
differences in cultural backgrounds across countries. Further, the WHO
recommended 1 m of physical distancing for effective social distancing
has been followed by countries such as China, France, Hong Kong,
Singapore but countries such as US, Australia, and the UK adopted
varying physical distancing rules. These differences emerge in strategies
adopted across the world owing to differences in perception regarding
the potential distance over which COVID-19 can be transmitted [17].
Some strategies included the last number on the national ID deter-
mining whether one was allowed to leave the house or not in Columbia.
Further, a dog-walking hour was introduced in Serbia with Panama
restricting the movement of people by gender on different days [16].
Moving further, Belarus refrained from placing any restrictions on sports
events while Sweden imposed a ban on more than 50 people gathering
but schools remained open for children under 16 years of age and res-
taurants/pubs continued to offer table service. Following in the foot-
steps of countries such as the Czech Republic, Bosnia and Herzegovina,
Austria also enforced the use of masks in public. Smith and Freedman
[19] emphasise that we need to rely on such public health measures as
we are faced with an outbreak for which we currently have no vaccine.
Such measures of isolation, quarantine, social distancing and commu-
nity containment have also been used on a massive scale across China
(Smith and Freedman, 2020), where the coronavirus first emerged.

2.5. Social distancing- an effective strategy for containment

Recently, there have been several words that have been highlighted
in the wake of COVID-19 such as community spread, social distancing,
self-isolation, lockdown, quarantine, etc. [20]. Social distancing is an
important public health intervention that refers to actions taken to stop
or minimise physical contact and thereby, slow down the spread of a
highly contagious disease [15]. Social distancing has been defined by
Streit et al. [21] as a measure where people without symptoms maintain
a distance from each other physically by adopting practices including
behaviour changes for the prevention of disease transmission between
contacts of infected individuals [22]. Research conducted by Dashraath
et al., 2020, stresses that social distancing measures are effective in
reducing disease transmission during a pandemic.

Social distancing behaviour is more likely to occur on an individual
scale rather than on a large scale. Possible large-scale measures include
avoiding crowds, cancelling events attracting large crowds, limiting
large gatherings, closure of public spaces like schools, universities,
places of worship, theatres, malls offices, mass transit systems, enforcing
closures/complete lockdown of cities etc. [23]. Individual-level mea-
sures involve teleconferencing instead of in-person work meetings and
more extreme steps like self-quarantine i.e. staying home, not
welcoming others to one’s home, avoiding going out of the house,
washing hands, staying home if sick etc. This strategy has played a
significant role in mitigating earlier pandemics such as the one caused
by the Spanish Flu of 1918-19 and it continues to play a significant role
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Table 3
Timeline of events- India.

Event Description

Date

30-Jan WHO declared coronavirus outbreak “Public Health Emergency of
International Concern"

30-Jan 1st COVID-19 case reported (Kerala)

01-Feb Export of N95 masks banned

02-Feb 2nd COVID-19 case reported

03-Feb Kerala declared a state emergency after 3rd case reported

03-Feb All e-visas invalidated with no new visas to Chinese

03-Feb Travel advisory: to not to travel to China

05-Feb Scanning passengers of incoming flights (Singapore and Thailand)

05-Feb Travel restrictions imposed on travel to China

11-Feb WHO announced a new coronavirus as COVID-19

02-Mar 2 COVID-19 cases reported (Delhi, Hyderabad)

03-Mar All visas suspended of citizens of Italy, Iran, South Korea and Japan and
travellers to these places

03-Mar Advisories against non-essential travel to 4 countries

03-Mar Medical screening of travellers arriving from 14 places

04-Mar A total of 29 COVID-19 cases reported (15 Italian tourists)

04-Mar Compulsory screening of all international passengers arriving in India

05-Mar Total 30 confirmed cases (Paytm employee in Delhi)

09-Mar Total 44 confirmed cases (5 in Kerala)

11-Mar WHO declared coronavirus a “Pandemic"

11-Mar All visas suspended for travellers until 15 April.

11-Mar Travellers entering India from COVID-19 hit nations subject to
quarantine orders

11-Mar All states and UTs asked to invoke provisions of Section 2 of the
Epidemic Diseases Act, 1897

12-Mar 8 COVID-19 deaths reported in-country

14-Mar Covid-19 declared as “notified disaster” under the DM Act, 2005

15-Mar PM proposed SAARC COVID-19 Emergency Fund

15-Mar Ministry of Culture closed all monuments and museums

16-Mar Countrywide lockdown of schools and colleges announced

17-Mar Advisory to take social distancing measures as a preventive strategy

17-Mar A COVID-19 Economic Response Task Force formed

17-Mar Private pathology labs allowed to test for COVID-19

18-Mar Entry of travellers banned (EU, UK, Turkey, Afghanistan, Philippines,
Malaysia)

19-Mar Janata Curfew’ announced for 22 March

19-Mar International flights banned to land in India from 22 March

21-Mar 111 additional labs for testing became functional

22-Mar Complete lockdown of 82 districts in 22 states and UTs.

22-Mar Metro services across India suspended

23-Mar Complete lockdown of 75 districts with cases reported

23-Mar All domestic flights suspended starting 25 March

24-Mar Complete nationwide lockdown, effective from 25 March for 21 days

24-Mar US$2.1 billion aid for the healthcare sector

26-Mar Staple food to be provided free of charge (800 million poor people)

26-Mar Economic relief package of US$24 billion announced for migrant and
daily wage labourers

28-Mar PM CARES Fund set up

02-Apr Plans to convert trains and stadiums into isolation wards

03-Apr 1023 confirmed cases linked to Tablighi Jamaat event in 17 states and
UTs

03-Apr PM addressed the nation to turn off the lights for 9 min and to light
candles on 5 April

04-Apr Export of hydroxychloroquine “without any exception” banned by Gol

06-Apr 26 nurses and 3 doctors virus-infected in Mumbai’s Wockhardt Hospital

08-Apr Nationwide death toll hit 149

08-Apr Private medical labs ordered by Supreme Court to not charge patients
for COVID-19 test

09-Apr ICMR allows testing of people showing symptoms for a week in hotspot
areas regardless of travel history or local contact to a patient.

09-Apr The state government of Odisha extended state lockdown to 30 April

10-Apr The state government of Punjab extended state lockdown to 30 April

11-Apr The state government of Maharashtra and West Bengal extended state
lockdown to 30 April

13-Apr ICMR advised pool testing in low infection areas with a positivity rate of
less than 2%

14-Apr PM extended lockdown till 3 May with conditional relaxation from 20
April in selected areas

14-Apr PM asked citizens to follow 7 steps- Use masks, Take care of elderly,

Protect jobs, Help poor, follow Ministry of AYUSH' guidelines and
download the Aarogya Setu app

16-Apr India sending 85 million hydroxychloroquine tablets, 500 million
paracetamol tablets to 108 countries
16-Apr China sent 650,000 Coronavirus medical kits to India
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Source: Author, 2020.

in current plans for pandemic preparedness and applicability [8,24-26].

These measures act as a means of reducing transmission and delaying
spread (Mahtani and Carl, 2020) by providing a community the critical
time needed to prepare and enhance the capacity of health infrastruc-
ture and by helping to achieve the critical goal of “flattening the curve,”
i.e. reducing the peak number of cases at any one time during the
outbreak of the disease. Several social distancing strategies, including
city-wide lockdowns, screening measures at railway stations and air-
ports, active case finding, and isolation of suspected cases, appear to
have slowed down the transmission of COVID-19 outside of the Hubei
province [27]. Besides the timing and duration of social distancing
measures to contain the outbreaks (Mahtani et al., 2020), individual
level practices act as a contributing factor in delaying the spread of
pandemics.

Further, the practices people adopted during previous outbreaks
might be helpful during the ongoing as well as future pandemics. The
extensive literature review carried out demonstrates past strategies,
adopted to curb the spread of pandemics and epidemics across the
world. This research is expected to contribute to the identification and
mapping of individual level preventive measures adopted by people for
social distancing during the initial phase of the COVID-19 pandemic.
Moreover, it also documents the mind-set of the local community to-
wards the prevention of COVID-19. Research outcomes of this study will
help policymakers to better understand mitigation options that are used
in the early and later stages of the lockdown to improve resilience from
such viruses. Furthermore, this will help inform government efforts to
mitigate risk during potential future pandemics by integrating the pre-
ventive measures, knowledge and experience into risk reduction
strategies.

3. Material and methods
3.1. Study area

This study is part of a longitudinal survey conducted in April 2020, at
a time when the countrywide lockdown was in its early stages, to fully
characterise and identify measures prioritised by individuals. The sur-
vey was conducted in Delhi-NCT as it is the capital of the nation and a
crossroad for people from all over the country as well as for international
passenger traffic.

According to Census [28]; urban areas account for 75% of the total
area of Delhi-NCT as indicated in Fig. 2. A large proportion of the city’s
population seeks shelter in congested and unauthorised dwellings
(District Disaster Management Plan, North-East Delhi, 2011). Delhi
being the capital city is expected to be a model and set an example for
the rest of the country in combatting the growing number of COVID-19
cases. Thus, it becomes important to understand the preventive mea-
sures adopted by people in Delhi-NCT to reduce the spread of the
pandemic and to contribute towards effective social distancing
measures.

3.2. Data collection methods

The study included fifteen questions - a mix of multiple-choice
questions and ranking to help identify the measures adopted by in-
dividuals for limiting the spread of COVID-19. The questionnaire also
included an option of ‘others’ in each question to provide space for
adding any additional information. The questions were divided into 3
sections, the first section covering the basic demographic details of the
respondent including questions regarding age, gender, area of stay etc.
Section 2 included questions on steps/measures undertaken by people to
protect themselves against the coronavirus and restrictions imposed,
with the last section covering the impact of the lockdown on their daily
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Timeline of Events- Delhi

All public places
disinfected as
precautionary measure
12 Mar

CM urged citizens to
avoid gatherings.

16 Mar
1st coronavirus-linked
death reported
2nd case reported corona 13 Mar
positive (Paytm employee)
5 Mar

3rd case reported
corona positive
6 Mar

Sport events banned
13 Mar,

Coronavirus cases
touched five
14 Mar

Closure of all
primary schools
6 Mar

1st case reported
corona positive
2 Mar

2020

12 Mar
All schools, colleges and

6 Mar cinema theatres closed
Al state, pvt. hospitals
to reserve 10% beds for 14 Mar

corona patients DMRC sanitised 264 stations

6 Mar Malls in Delhi closed till 23 Mar.
Essentials allowed.

11 separate rooms and
isolation wards allocated
at Lok Nayak Hospital 16 Mar,

8 Mar
Planned to disinfect
buses, metro

Fig. 1. Timeline of events, Delhi-NCT.
Source: Authors, 2020

76°51'0°E

>20 people not
allowed to gather

> 50 people gathering not allowed
(exception-wedding)

76°56'30"E

Al restaurants closed
but food delivery allowed

9 Mar
Govt. increased free
ration from 5t0 7.5
kgs for ration scheme
holders Delhi Police distributed
21 Mar food packets
26 Mar

Lockdown began with
30 cases recorded
23 Mar
Over 500 hunger relief
camps set up
28 Mar

Cases in rose to 27

Coronavirus cases Delhi’s total A Tablighi Jamaat emerged
rose from 17 to 26| touched 36 cases as a new virus hotspot
21 Mar 25 Mar, 31 Mar

2020

26 Mar
800 people quarantined (came
in contact with infected
mohalla clinic doctor)

19 Mar,

1 Apr
Mar Package of Rs 1 crore to
family of bereaved
doctor/nurse during treatment

25 Mar
Electronic passes issued to vendors
(essential services)

77°20"E 77°7'30°E 77°13'0°E 77°18'30"E

28°48'0"N 28°53'30"N

28°42'30"'N

28°31'30°N 28°37'0°N

28°26'0°N

Study Area: Map of Delhi-NCT N

28°31'30°N 28°37'0°N 28°42'30°N 28°48'0"N 28°53'30"N

28°26'0°N

76°51'0"E

Fig. 2. Map showing the study area of Delhi-NCT.
Source: Authors, 2020

routine.

Additionally, to ensure the validity of the draft questionnaire, the
original survey instrument was revised based on the suggestions
received from a panel of experts from the field of risk reduction. Par-
ticipants were first asked to provide their consent using an online form,
before answering the survey questionnaire. The revised questionnaire
was the first pilot tested among a randomly selected sample of 10 re-
spondents to make the statements clear and for ease of understanding.
Finally, a revised questionnaire containing twenty-four items was
developed.

The survey was conducted in the early stage of the lockdown
imposed during the first wave when people had no clue of what was

76°56'30"E 77°20°E

77°7'30°E 77°13'0°E T7°18'30'E

happening and were not able to anticipate much about future events.
Following the initial email, two email reminders were sent to partici-
pants to undertake the survey in a window of ten days. This helped to
ensure that people nowhere felt forced to take the survey and partici-
pated in it voluntarily. Limitation of the study is that it was conducted
virtually due to lockdown-imposed restrictions and there was limited
availability of stakeholders who were engaged in responding to the
COVID-19 crisis.

The questionnaire focussed on preventive steps undertaken for pro-
tection against COVID-19 inside the house and while going outside the
house, by shopkeepers or vendors, RWAs (Resident Welfare Associa-
tions) and also on restrictions imposed on outsiders entering the house.
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Another section focused on understanding the impact of the lockdown as
well as people’s suggestions. The survey Google form link was circulated
without any force or financial rewards through Email, SMS and What-
sapp. Initially, 250 responses were gathered. After exclusion of invalid
and incomplete answers, the final sample contained 176 responses. The
sample size was calculated using the Cochran Formula for the sample
size selection for stakeholders (Godbless, 2020).

The research was carried out anonymously by circulating the online
survey link to the key stakeholders representatives engaged in various
aspects associated with handling of the COVID crisis. The sole purpose of
keeping it anonymous was to let people share their perspectives freely
without any hesitation. Further, the individuals agreed to a brief
informed consent at the start of the survey and in accordance with the
Declaration of Helsinki, which contains the ethical principles for medi-
cal research involving human beings, individuals could give up on
completing the research at any time without any penalty.

The survey was carried out through existing network of agencies/
people associated with disasters and Covid response management
related activities. The respondents of the study represented key stake-
holders directly dealing with COVID-19 related issues in Delhi-NCT.
They were professionals working as academics, researchers, scientists
or government officers in domains of water, health, disaster risk
reduction. Responses of the stakeholders have been considered as
representative of the people of Delhi. Further, the limited availability of
stakeholders during the initial period of COVID-19 lockdown may have
contributed to the relatively small sample size. In empirical studies
where inferences are being made about a population, the sample size is a
significant feature [29,30]. The questionnaire identified activities and
responses that people considered to be important to reduce the spread of
the pandemic through public health interventions and to understand the
existing gaps in policies and guidelines which could help policymakers
to revise them for their better implementation and planning.

4. Results and discussion
4.1. Profile of respondents

All of the respondents in the sample belonged to the hotspot regions
i.e. regions with a high density of disease. It was found that 8% of the
respondents were older than 60 years of age. It was reported in several
WHO reports that people with higher age suffer to a greater degree from
COVID-19 [31]. Of the total respondents surveyed, 53% were females
and 47% were males, as shown in Fig. 3. Respondents were categorised
within 5 age groups of 21-30, 31-40, 41-50, 51-60 and more than 60
years of age, as shown in Fig. 3a. Overall data for all the respondents
show that 70% of the sampled respondents were belonging to the age
group of 21-30 years and 31-40 years. Respondents in the age group of
41-50 years and 51-60 age were 11% each with the lowest frequency of
respondents in the age group of more than 60 years of age (8%). The

= 21-30
= 31-40
41-50
51-60

u>60

Fig. 3. Age and Gender wise distribution of respondents.
Source: Author’s Survey, March 2020
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results in Fig. 4 show that over half (55%) of the respondents lived in a
flat/apartment, followed by 34% staying in residential houses. 11% of
the respondents lived in a flat/apartment in a residential tower in
Delhi-NCT.

4.2. Preventive steps undertaken by individuals inside the house

The respondents were provided a list of eight common recommen-
dations of preventive measures as shown in Fig. 5. They were asked to
rank these actions adopted to reduce the likelihood of contagion in order
of their preference, i.e., from most preferred to least preferred using
numbers (1-3), 1 being most preferred, 2 being moderately preferred
and 3 being the least preferred. The results indicate that 78% preferred
strict restrictions on the entry of outsiders and 82% preferred the regular
cleaning of hands with soap and water as the best ways to reduce the
spread of COVID-19. Furthermore, the use of specific measures (e.g.,
hand-washing) and the availability of accurate information may miti-
gate these effects [32].

As high as 82% of people also opted for not ordering food from
outside as an effective preventive strategy to curb the spread. Findings of
the study is also supported by a study in other parts of India [33]. The
preliminary results of the survey indicate a negative effect of home
confinement on Physical Activity (PA) and diet behaviour with a sig-
nificant increase in sitting time and unhealthy diet, indicative of a more
sedentary lifestyle [34]. Interestingly, another survey [35] revealed the
facts in contrast to the guidance of the World Health Organization [5,6],
as people changed their eating behaviour, with increased consumption
of unhealthy food, excessive eating, more snacking between meals and
an overall higher number of main meals during the Covid period [35].

Restrictions were preferentially (67%) imposed on outsiders such as
providers of newspapers, milk, domestic help as well as garbage pickers
as part of social distancing measures. Outsiders also include delivery
persons from e-commerce platforms, food deliveries, cooks, laundry,
relatives, neighbours and car cleaners. However, only 63% of the re-
spondents preferred keeping sanitiser at their doorstep for people
entering the house.

Almost 60% of respondents considered not going out of the home and
leaving couriers untouched outside the house for a few hours before
getting them inside as an important measure of minimizing infection
risks. Only about 36% of the respondents shown interest in stocking up
groceries as their most preferred choice, reflecting this as the least
important of all choices (Fig. 5). This difference could be seen due to the
education and economic stability existing among respondents.

The findings of this study indicate the critical role of individual and
community level social distancing measures in strengthening the
containment and resilience following the outbreak of COVID-19. Ac-
cording to Briscese et al. [12]; complying with social isolation measures
in response to the pandemic reduces the probability of getting infected.
It is, therefore, critical to convince people to isolate themselves and

247% = Females

= Males
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Fig. 4. Housing type distribution of respondents.
Source: Author’s Survey, March 2020
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enter a self-quarantine mode as an initiative for public health safety.
Fong et al. [36] reported that a ban on public gatherings, with social and
preventive health interventions for minimal 4 weeks, could reduce the
weekly death rate.

4.4. Preventive steps undertaken by individuals while going outside

As shown in Fig. 6, eight preventive steps while going outside were
presented to the respondents, similar to those mentioned in the previous
segment. They were asked to rank these in order of their preference i.e.
from most preferred to least. Although, a majority of the respondents
preferred not going out of the house unless necessary, however, in case
they had to move out of the house, individuals undertook various pre-
ventive measures to protect themselves and the people around them
from getting infected.

Preventive steps such as wearing a face mask/using gloves when
going out, keeping sanitiser when going out, maintaining social distance
from others when outside, taking their bags for buying grocery, not
touching themselves or anything else around, washing hands right after
returning, cleaning all things bought from outside and taking shower
after returning are likely to reduce the risk of contracting the disease.

Around 91% of the respondents considered washing their hands right
after returning from outside significant in limiting the spread of the
disease. People consider wearing gloves and washing hands as important
as wearing a mask. More than three fourth (83%) of the respondents
considered maintaining social distance from others when outside as a
critical measure of social distancing. An almost equal number of people
at 73% and 72% believed that carrying their own bags for shopping and
keeping a sanitiser along with them were imperative when going out of
the house. According to 66-67% of the respondents, wearing a mask,
using gloves and cleaning all things brought from outside were consid-
ered as significant social distancing measures for reducing the proba-
bility of getting and spreading the infection. Masks allow people to
implement social distancing in a safe way and also provide an overall
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distance boost. Usage of masks should be always recommended to
everyone, in spite of their protection effectiveness (Pauli et al., 2012).
According to a cross-sectional online survey conducted by Yanti et al.
(2020), positive compliance with safety behaviours such as keeping a
physical distance from others and wearing face masks in public spaces is
associated with respondents having sufficient knowledge and a good
attitude. Around 61% of respondents supported not touching themselves
or anything around them, when they could afford to, as an important
means to protect them from the contagious disease. Taking shower after
returning from outside was the least preferred option for the
respondents.

4.5. Other steps undertaken for prevention

The survey questionnaire also provided the respondents’ an oppor-
tunity to share any other indigenous coping measures undertaken by
them, besides the measures mentioned above, as indicated in Fig. 7.
Some of such steps ranged from helping spouse/family members in
household chores (82%), giving paid leave to helpers (75%) or providing
sanitisers (44%), educating people on social distance (70%), educating
milk suppliers, newspaper delivery, domestic helpers on Dos and Don’ts
during the lockdown (68%) etc. Besides this, many of the respondents
have undertaken social distancing measures such as taking a prepared
checklist of items when going out (66%), selecting shops with the least
number of customers (50%), opting for digital payment (46%) to avoid
the exchange of money or taking cash to avoid receiving coins in ex-
change (28%), as the virus is suspected to stay on metal surfaces for a
longer period.

Around 32% of the respondents included opening a common gate
with the foot, limiting the cleaning/dusting of the house (28%) and
leaving things such as wallet/watch/bangle etc. at home (22%), which
could touch unwanted objects or surfaces when outside the house. Less
than 1% of the sampled respondents preferred online purchases over
buying things in person, sanitising the credit cards and limiting the use

Select any other preventive steps undertaken

Others

Opt for Paytm option payment

Taking cash to avoid exchange and receivin...
Prepared checklist of items to be bought
Selecting shops with least number of people
Opening common gate withfoot

Leave wallet/watch/bangle at home

Given helpers sanitiser to maintain hygiene
Paid leave to helpers with salary given
Educating educated people to maintain...
Educating people around to do and donts
HelpingSpouse/family in household work
Limited cleaning/dusting of house

Taking shower on alternative days to save...

Fig. 7. Other preventive steps are taken when going out.
Source: Author’s Survey, March 2020
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of energy and other resources in the absence of labour/workers’
availability.

4.6. Preventive steps taken by RWA/Society

Besides all these measures, people additionally shared different
measures that were adopted by their society’s respective Resident
Welfare Association (RWA) as shown in Fig. 8. Around three fourth of
the sampled respondents (74%) shared that the guards were provided
with masks/gloves (74%) for maintaining hygiene and sanitation fol-
lowed by allowing only the residential people inside the society and
restricting the movement of outsiders at the entry gate (68%).

More than half of the respondents shared that religious places had
been closed within the vicinity of their residence (59%) including the
closure of park gates (48%), alternate entry doors (42%) with only 27%
of the people undertaking thermal screening at the gates of their soci-
eties or colonies. Out of 16% of those who stayed in towers, 9% shared
that the lifts had been marked inside with tapes to maintain social dis-
tance in the lift, gates, and common lobby areas were being regularly
sanitised.

4.7. Impact on People

Most of the respondents (85%) stated that they spent their time
during the lockdown watching TV including Netflix, news, serials etc. as
reflected in Fig. 9. Many of them were able to channelise their energies
in the right direction by indulging in fruitful work such as exercising,
doing household chores, spending time with family and were able to
overcome challenges as well as anxiety and stress by utilising time
properly. Similar results were found by Ajagbe et al. (2020) that social
distancing induced anxiety affects mental health in the long run and
results in social inequality and physical isolation that may cause

International Journal of Disaster Risk Reduction 63 (2021) 102468

loneliness (Luiqqi et al., 2020).

A little more than half of the respondents (60%) took up exercise as
an important strategy to cope up with the lockdown. An almost equal
number of people at 44% felt psychological impacts that took a toll on
their health with many of them losing count of days that resulted in them
being disinterested in doing anything at all. Previous research during
similar pandemic crises (2002-2004 SARS outbreak) has revealed
several negative effects of quarantine measures on social participation
which were associated with a decrease in individual well-being [37,38].
These negative effects have also been reported in a recent COVID-19
series highlighting the fact that people in quarantine report greater
symptoms of psychological distress. Furthermore, some of these symp-
toms appear to persist long after the quarantine period ends [39].
Similarly, Purssell et al. [40] and Sharma et al. [41] reported negative
psychological effects (i.e., increased levels of anxiety and depression).
Social impacts have also been reported, including limited visiting, less
interaction with providers, and social exclusion [42].

Around 30% of the respondents stated that they spent their time
undertaking domestic household chores. Only about 26% of them went
on a cleaning spree of their house, wardrobes etc. Surprisingly, only
7-8% of sampled respondents stated that they spent time with their
families or indulged in pursuing their hobbies such as reading, cooking,
gardening etc. Some studies point out that increasing obesity, accidental
pregnancies, and other health risks (Bourassa et al., 2020; Schiavi et al.,
2020) may increase due to reduced movement of people and changes in
people’s conventional health behaviours. The data reflects that since
people have never faced such a situation before, they seem to be
confused in their mind about what is impacting them more and what to
pursue in days to come. They seemed more interested in watching TV
over spending quality time with their family or doing household chores.
A recent study, Ammar et al. [34]; utilised the short version of the In-
ternational Physical Activity Questionnaire (Lee et al., 2011), reporting

Preventive steps taken by Resident Welfare
Association/Society

Selecting shops with least number of people

Opening common gate withfoot

Leave wallet/watch/bangle at home

Given helpers sanitiser to maintain hygiene

Paid leave to helpers with salary given

Educating educated people to maintain social
distancing

Educating people around to do and donts

HelpingSpouse/family in household work

Limited cleaning/dusting of house

Taking shower on alternative days to save
water

Fig. 8. Preventive steps taken by Resident Welfare Society.
Source: Author’s Survey, March 2020
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Fig. 9. Impact on People in the early days of Lockdown.

that home confinement during COVID-19 decreased the quantity of
physical activity for all exercise intensities and increased daily sitting
time.

These social and preventive health measures act as a means of
reducing contact and thus, in slowing down the transmission of COVID-
19, by providing a community the critical time needed to prepare and
enhance the capacity of the health infrastructure (Mahtani and Carl,
2020). This is critical in order to achieve the goal of flattening the curve
i.e., to reduce the peak number of cases at any one time during the
outbreak of the disease. Several social and preventive health measures
such as a complete lockdown, screening measures, active testing, and
isolation of suspected cases, have slowed down the transmission of
COVID-19 in China [27].

The findings indicate that individuals consider washing hands with
soap, use of sanitizers and restricting movement out of the home as the
most preferred measures of social distancing. These measures are fol-
lowed by the practice of not letting outsiders enter their houses, with
most of them preferring to even stop the entry of domestic helpers and
providers of milk, newspapers and laundry services.

It was also found that people also preferred to restrict their move-
ment out of the house as well as entry of outsiders into their houses and
were less willing to stock up on groceries. The individual adoption of
such measures has collective benefits leading to much less disruption,
financial costs or harm [43]. This will also help to increase the gov-
ernment’s preparedness in the future defence against such pandemic
scenarios.

This study demonstrates that social distancing behaviours play a
critical role in preventing the spread of the pandemic. Previous studies
have highlighted risk perception as a leading indicator of protective
behaviours (Barrios et al., 2020; Lin and Lagoe, 2013; Dionne et al.,
2018) adopted by people. People need to be encouraged to have a risk
perception that helps them identify infection and health-related risks
related to unprotected behaviours during the pandemic. However,
limited research has investigated preventive measures adopted by in-
dividuals to maintain social distancing and to safeguard themselves and
their families against the virus. By examining preventive measures,
perceived understanding, and social distancing across the selected
stakeholders in Delhi-NCT, this study addresses how strategies can be
formulated using identified individuals’ physical distancing behaviours
to combat future outbreaks.

10

5. Conclusion

This study investigated the preventive measures adopted as part of
social distancing during the COVID-19 pandemic. Based on the data
collected from an online survey conducted among 176 participants
throughout April 2020, the analysis indicates that people adopted
different preventive measures to protect themselves from the threat of
COVID-19 infection. Out of many preventive measures, 78% of people
preferred that there should be restricted entry of outsiders and 82%
preferred to wash or clean hands with soap and water to reduce the
spread of COVID-19. A large portion of people (82%) also opted to stop
ordering food from outside as an effective preventive strategy to curb the
spread.

Around 60% of the respondents considered not going out of the
house and leaving couriers untouched outside the house for a few hours
before getting them inside as an important measure of maintaining so-
cial distance. Many respondents (67-66%) felt that wearing a mask and
using gloves and cleaning all things brought from outside were signifi-
cant social distancing measures that helped in reducing the probability
of getting and spreading the infection. Almost 61% of respondents
supported not touching themselves or anything around them to protect
themselves from the contagious disease. Taking shower after returning
from outside was the least preferred option for individuals. Hence,
effective strategies for risk reduction against future outbreaks need to
incorporate perceived understanding, individual behaviour adopted,
and preferences assigned to mitigate risks. Finally, these results are
expected to contribute to development of guidelines based on individual
behaviour as well as to assist with the effective implementation of the
social distancing policies in future outbreaks.

Similar to Marchiori [44]; as a part of an effective strategy to combat
the threat of another outbreak, this study suggests the need to formulate
awareness campaigns and intervention programs focusing not on just
limiting mobility, asking people to stay at home and sharing social
distancing rules, but also to focus on the behavioural issues and the
dangerous paradox lying within human’s innate social nature. This
should be done to strengthen society’s resilience to pandemics especially
of the vulnerable people at risk or those with comorbidities. Several
studies analysing the effects of the pandemic induced lockdown on the
health of different groups have been undertaken, reflecting that lock-
down and restrictions imposed by the government could also have
negative short and long-term psychological effects as they can
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exacerbate feelings of isolation, loneliness, stress and anxiety [15]. Such
impacts are even more severe in the case of longer quarantines with the
likelihood of people falling prey to behavioural fatigue [45]. The find-
ings are of general interest in future pandemic situations, given the
general nature of the social distancing paradox.

The study suggests the need for measuring the effectiveness of such
preventive measures adopted by individuals by identifying which single
or combination of measures worked the best and the need for integrating
them into risk reduction strategies. The findings also reflect that the
pandemic has had its positives as well, by helping many people develop/
enhance their hygiene-related habits like cleaning their hands more
frequently than before. Further, emphasis on handwashing will not only
stop coronavirus spread but many other illnesses due to the development
of good hygiene practices. Coughing or sneezing in a handkerchief will
curb the spread of not just COVID-19 but also many other diseases such
as tuberculosis, influenza and other seasonal flus. Social distancing and
stoppage of spitting in public places will also stop the spread of TB,
HI1N1, influenza, etc.

Future studies can help examine the challenges faced in adopting
such preventive measures among the densely populated communities,
given the limitations of high density, smaller spaces to live in and
restricted access and availability of water, soap etc. These impact the
effectiveness of social distancing as well as hygiene measures. Studies
can be carried out to identify challenges faced by people during quar-
antine and isolation periods. Once the pandemic ends, studies should re-
evaluate the adoption of preventive measures by individuals during the
pandemic and their sustainability in the long run, especially of hygiene
practices.
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