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Editorial

AAPADA MAI AVSAR (Opportunity amidst Crisis): Post-Corona Neo-Normal
*Rashmi Sharma, **Harsh Bakshi and ***Pradeep Kumar
*Associate Professor, **Assistant Professor; Community Medicine Department, GMERS Medical College, Sola, Ahmedabad-380060.
***Professor, Community Medicine Department, Dr. MK Shah Medical College, Ahmedabad.

Everything, good or bad, always comes to an end; and so will this corona pandemic despite the havoc it
has created globally, though we do not know when. Pandemics have been mass killers and history is
replete of their stories causing billions of deaths like 200 million deaths by plague in the 14th century, 500
million by Smallpox and 100 million by Spanish Flu in the 20th century1. The current Corona pandemic has
brought in many social, economic and behavioural changes affecting all facets of life. Some of these
changes have been adopted voluntarily and some reluctantly enforced through legislation or societal
pressure. Many of these changes will persist even when this pandemic is over and influence various
spheres of our lives, including health. These changes would have evolved naturally over time but the
pandemic facilitated and fast-tracked them.
Universalization of E-learning: Lockdown led to closure of offline courses in all educational, vocational and
professional institutes. One of the fastest changes seen was adoption of Web-based learning. The online
platform was leveraged, in an unprecedented way, for teaching, training, mentoring pupils ranging from preschool toddlers to doctors. While the current e-learning might not be very interactive or fall short in catering
to psychomotor domain and soft skills; in future, it will evolve to address this as well. Though the Medical
Council of India (MCI) does not approve online teaching, it is going to become an integral part of the
teaching-learning methods in medical colleges as well. Universalization of smartphones with cheap data
has enabled this revolution in the education system. However, this transformation is challenging in
underdeveloped areas as some students in tribal and rural areas were seen running here and there, even
climbing on trees, to get net connectivity to attend their e classes2.
Virtual Meetings: People spend varying hours, 2–30 hours a week, in meetings. In the current crisis, many
meetings are either cancelled or if held, are virtual and shorter. Video conferencing has removed the global
restrictions on the participants. Anyone anywhere can attend anytime. One major advantage is that it
obviates the need to travel for the meeting. Minimising travel has multidimensional benefits from saving the
time, fuel, decrease in road accidents, environmental pollution, exposure to exotic diseases (Yellow Fever,
Tuberculosis, Cholera) and re-emerging diseases (Zika, Ebola, SARS and MERS) associated with travel to
an endemic area. Further, this virtual videoconferencing has been very effectively used for monitoring and
supervision as well as tele-mentoring. Several conferences, lectures are now being organized online
thereby catering to a much larger audience. This is knowledge without borders in true sense.
Telemedicine: A National Telemedicine Task Force was set up by the Health Ministry of India in 2005.
However, in the absence of clear guidelines and mandates, telemedicine had been implemented with a
limited scope, coverage and success in improving accessibility of medical care, especially in hard to reach
areas3. Telemedicine Practice Guidelines- Enabling Registered Medical Practitioners to Provide Healthcare
133

Using Telemedicine released by the MoHFW in March 2020 coupled with wide availability of smartphones
and cheap internet data has provided the much-needed impetus to this platform. The Union Health
Ministry’s e-Sanjeevani telemedicine platform is being used by over 12000 practitioners across 26 states
and has crossed 4 lakh consultations4. This new era of telemedicine along with e-prescription, tele
counselling, net pharmacy would change the current healthcare industry. While it may adversely affect the
neighbourhood general practitioner and chemists, if followed as per guidelines, would be a better option
than quacks or faith healers. Rural India has 227 million active internet users, surpassing the urban India by
10 per cent. The creation of demand for internet under the Digital India programme can be leveraged by
telemedicine as well.
Tele working and Results only Work Environment: Earlier, these concepts were associated with various
multinational tech companies. This innovative work culture is now becoming the new normal. Coronavirus
forced many organizations to break through the slow procedures, rigid hierarchies, etc. and act instantly,
allowing employees to work from home. Geographically neutral work environment is a boon specially for
women who can now fulfill their domestic expectations without compromising the professional aspects. In
fact, when both spouses are working from home, the pre-defined gender roles will be blurred and males as
equal partners, may shoulder more domestic responsibilities. Outsourcing of work by organization based in
metros can later be outsourced to rural areas.
Digitalization: This is probably the most pervasive change precipitated by COVID. Various business models
and processes are now leveraging digital technology to improve outputs; from app-based food delivery to
net-banking. Those who were earlier reluctant to adapt to this, consumers and providers both, have now
started learning. Digitalization has now gone beyond business and refers to the ongoing adoption of digital
technologies across all possible societal and human activities from reading, learning, teaching,
telemedicine to shopping, entertainment (apps), eating, dating, socializing and more.
Positive Behaviours: A clarion call from experts for living with the virus for some time, have led to a
"realisation" dawned on us regarding our needs and greed. Never has the behavioural response been so
drastic as seen in the COVID pandemic. People have been prompt to adopt positive behaviours. Various
measures widely practiced during this pandemic such as social distancing, avoidance of crowds or mass
gatherings, use of face mask, frequent hand washing have improved levels of personal hygiene. If these
measures continue post pandemic will have a definite impact on the incidence of communicable diseases
mainly those transmitted by air route or by fomites. List of such diseases is endless such as tuberculosis,
measles, chickenpox, diphtheria, influenza, Swine Flu Trachoma, food poisoning, typhoid, gastroenteritis,
etc.
Health Insurance: One thing that Covid has taught us is that no one is immune. In view of high cost of
medical care during the pandemic, more and more people will opt for higher health insurance cover,
thereby giving a boost to this sector. However, some capping or vigilant action is required from regulatory
bodies so that the private operators do not take undue advantages. As such, the health cover in India is
very less as compared to other countries and the loosely regulated heterogenous healthcare sector will
need time to adapt.
Effect on Industry, Trade and Commerce: By the time the pandemic recedes, businesses and the global
economy will continue to be significantly impacted. Some of the sectors will be adversely affected (Real
estate, Aviation, Tourism, Auto, Apparel, Shipping) while others might see a rise (digital and internet,
pharma, chemicals, FMCG). The international restrictions have given an impetus to boost the local134

made/manufactured goods; and the Prime Minister of India has also called for “Vocal for Local” initiative.
The Government of India (GOI) has already announced the Production Linked Incentive (PLI) scheme,
offering incentives up to Rs 48,000 crore ($7 billion) to enhance the electronics manufacturing and
domestic jobs. GOI has also announced incentive schemes for domestic manufacture of APIs (Active
Pharmaceuticals Ingredients). India's manufacturing industry is diversified; majority of workers are
employed in the small and medium scale enterprises. Current lockdown has disrupted their livelihood
leading to de-urbanization (people migrating out of larger cities to their home towns). State Governments
shall create jobs in the same sectors by strengthening local start-ups and small-medium enterprises which
can ensure employment for these migrants in their home towns. This backward migration also provides an
opportunity for the government to correct the rural-urban imbalance through development of the agriculture
sector. Making the agricultural sector more robust, thereby ensuring livelihoods and sustenance is the
trajectory to rural development.
Due to the post-COVID changing global scenario, India has been able to attract lots of FDI. Some
examples are5: $10bn investment by Google over next 5-7 years to accelerate the pace of "Digital India",
over a billion dollars by Foxconn to expand a factory to assemble Apple iPhones, Facebook's $5.7 billion
investment, for a 9.99 per cent stake in Jio in April 2020.
Focus on Public Health: Public Health has come to limelight, as never before. Policymakers have realized
that the health of the economy is completely dependent on the health of people and not vice versa. Public
health system has been neglected world over and as a result, it has been ill-equipped to deal with such
pandemics. Public health infrastructure in India is grossly inadequate to the healthcare needs (doctorpopulation ratio of 1:1456 and 1.7 nurses per 1000 population; both short of WHO norms of 1:1000 and
3:1000 respectively. This pandemic has brought the focus on healthcare to ensure universal access to
affordable quality care. National Health Policy aims at increasing its health budget to 2.5 per cent of GDP
by 2025 against the current expenditure at 1.28 per cent6 which seems difficult, though not impossible.
Hopefully, post-pandemic there will be some serious thoughts in this regard. Hon PM’s call of making India
self-reliant to mitigate the impact of COVID-19 can be accomplished if we look at the current crisis as a
social experiment to implement public healthcare reforms which can ensure health as a determinant for
economic growth and poverty alleviation. Finance Ministry has allocated Rs 8,000 crore (USD 1.1 billion)
for the National Mission on Quantum Computing and Technology which could promote private players to
invest in Machine Learning, AI and Robotics to support Healthcare sector; and in early April 2020, the
government exempted import duty from ventilators, surgical masks, Personal Protection Equipment (PPE),
etc. for six months to help the Indian patients 7.
A SWOT analysis8 reveals that COVID has not only threats but also opportunities. The pandemic
dramatically decreased the industrial activities, surface and aerial transport and a significant reduction in
air, water and land pollution. Media reports said that the snow-clad mountain peaks of Shivalik range
became visible from the dusty plains of Punjab for the first time. Time is most valuable yet sparse and
suddenly we all have lots of extra time (except health-care and other crucial sectors). We can spend this
time to pursue hobbies, to reflect and reconsider what matters and what doesn’t. Inability to physically
socialize along with the feeling of “we’re in this together” has provided opportunities to reconnect and
create more social coherence which may continue to the post-pandemic times as well. It provides an
opportunity to accept with modesty that many things are beyond our control.
Corona has taught all of us many lessons. The new normal ways of life are silently accepted. It now
appears that future pandemics shall always be imminent. Though those cannot be prevented but perhaps
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with foresight, strategic preparedness and effective implementation of evidence-based, practical, validated
interventions; we can ensure to be well-prepared9. Kerala, for example, benefited from the earlier
experience of managing the Nipah outbreak and could thus, handle the current pandemic better10. Riding
over the silver linings as mentioned in these dark moments, we see the country emerging from the
aftermath. It is imperative that we not only make sure to prioritize our social, economic and environmental
concerns while fighting the pandemic but also ensure post COVID-19 sustainability with a healthy living for
all.
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Abstract
Considering the current scenario of Coronavirus outbreak and the post-pandemic
situation, the need for protective gears such as face-masks assumes utmost
importance for the common populace, as well as in the areas of concern such as the
community and healthcare settings. Earlier reported researches show that although
masks' usage may help curb the infection spread, a major issue stems from the lack of
adherence to proper ways of wearing/taking off masks. The users touch their face,
ears, eyes, nose, etc. after taking off the masks, ultimately making themselves more
susceptible to infection and thus, reducing the efficacy of the suggested measure of
using face-masks. The existing masks are quite inadequate. It covers only the nose
and mouth, leaving room for the users to touch their face, ears, nose, and eyes, all the
vulnerable gates for infection transmission. The masks are uncomfortable and require
regular adjustment, there are problems of humidity build-up inside the masks, high
chances of leakage, problems with breathing, and one even needs to take off the
mask for ingesting liquids, food, medicine, etc. even if one is in a community setting or
a crowded region. Further, since these masks provide insufficient protection, there is
an additional burden on the supply chain requirements for other personal protective
gear. The researchers have designed a low-cost COmfortably Vented, Indigenously
Designed (COVID) fabric helmet to address these limitations of the commercially
available masks. It is designed so that usage of this cheap helmet, along with the
usually worn cloth, is enough to provide complete protection to an individual. The
fabric helmet is integrated with many innovative design features that will not only
address the concerns of the users but will also be comfortable, cheap, and ease
pressure on the requirement for expensive and already scarce personal protective
equipment; and thus, greatly curtail the COVID-19 infection spread in the country.
Most importantly, the design will serve as a very effective device in protecting the
pediatric population in the educational institutions and in residential and healthcare
settings, as situations spring back to normalcy in communities around the globe.
Keywords: COVID-19, Coronavirus, Facemask, Mask, PPE, Infection spread, Helmet.
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Introduction
In an emerging outbreak of an infectious disease such as the current COVID-19 scenario, nonpharmacological measures such as an adequate hand hygiene program, respiratory precautions and
proper coughing etiquette, contacts control, use of personal protective equipment such as face-masks and
respirators are one of the few most promising means of protection available, particularly in the face of a
dearth of a clear-cut pharmacological intervention such as a vaccine. Literature suggests that the possible
modes of transmission of the virus, such as SARS-CoV-2, are via droplets through respiratory route1 and
possibly through feco-oral routes. Evidence further suggests that COVID-19 could be transmitted before the
onset of symptoms, and thus community spread of infection could be drastically reduced if everyone,
including asymptomatic contagious individuals, wears masks2. Various personal protective equipment used
in healthcare and community settings worldwide can be broadly categorized into three divisions: cloth,
cotton, or gauze masks (i.e., cloth or non-surgical masks); medical, surgical, or procedure mask (i.e.,
medical masks); and respirators of filtering facepiece respirators such as N95, N99, etc. 3 Cloth masks
(hereafter "face-masks") are designed to prevent the spread of infection from wearers to others or viceversa and are made of one or two layers of cotton fabric material, and these vary widely in their filtration
efficacy4. The surgical masks can further be subdivided into two-layered or three-layered masks, depending
upon its structure. A triple-layer mask consists of an outer hydrophobic non-woven layer that repels
droplets, blood, water, etc., an intermediate melt-blown filter layer, and an inner soft non-absorbent layer.
The two-layered surgical masks do not contain a filter layer, which reduces its effectiveness against
bacteria and viruses compared to the triple-layer masks5. However, even these triple-layered masks are
quite ineffective in blocking the very small particles which are formed as a result of aerosol-generating
procedures such as swab collection, intubation, and laboratory processing of specimens in healthcare
settings. These airborne contaminants are removed, however, in respirators which contain a mechanical
filter and filter particles through interception. The prior literature has few reported findings that conclusively
corroborate the efficacy of different kinds in preventing the spread of infectious diseases, particularly in a
variety of community settings6.
Jefferson et al., in his systematic reviews published in BMJ on the physical interventions to interrupt or
reduce the spread of respiratory viruses, found that medical masks halted the spread of respiratory viruses
from likely infected patients7,8. In particular, studies conducted during the 2003 outbreak of SARS-CoV
reported that masks alone were 68 percent effective at preventing the virus7,8. More specifically, the recent
work of Mclntyre and Chungtai4 investigated the mask usage among people in community settings,
particularly colleges and households. Their findings indicate that wearing a mask protected people from
infections, especially when coupled with an adequate hand hygiene protocol. However, a major problem
was compliance: the common populace was found to be inept at wearing masks, which reduced their
effectiveness considerably. But, the authors concluded that if the masks are used early and consistently in
a proper way, they are indeed efficacious in protection against infection. Apart from the reported findings in
the literature, it is a prevalent notion that wearing a mask may reduce one's chances of infection through
viruses that are airborne or are carried through fine droplets or aerosols. However, according to the
recently released guidelines from the Center for Disease Control and Prevention (CDC), USA, in the wake
of the Coronavirus pandemic, this fact needs a closer examination. According to CDC, in the event of one
fidgeting with one's mask, and especially if one touches one's face in the process, the chances are high
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that one may infect himself with virus-containing droplets intercepted by the mask. The CDC offers some
tips for how to properly use a mask, and among all the guidelines issued, the primary ones are to not touch
the mask or parts of the face, especially eyes, mouth, and nose, which are vulnerable to infection. People
touching their face and nose inadvertently is; thus, it becomes an important mode of transmission. An
average person touches his face 16 to 24 times an hour, and this fact poses a potential risk in undermining
the efficiency of infection prevention using a mask9. A protective mask may reduce the chances of infection
spread but cannot completely eliminate the risk, especially if the disease has more than a single means of
transmission. Thus, every mask, irrespective of its efficiency, has to be used in conjunction with a host of
other preventive measures and etiquettes such as respiratory etiquettes, hand hygiene, and physical
distancing10.
This is clearly a matter of concern from many standpoints. Firstly, in the event of huge supply chain
disruptions, the procurement of personal protective equipment is a challenge2. The general populace even
stands unclear of the exact requirements for protection against infection spread for visiting a healthcare
setting– a face visor, a coverall, or a mask. Secondly, as life springs back to normalcy in many countries
post lifting of nation-wide lockdowns, the safety of school children and others raises disconcerting
questions. Are children expected to solemnly follow the social distancing norms? Can the children be
expected to religiously understand and adhere to the etiquette of masking their eyes, face, and nose? Can
they be expected to manage the face-masks well, and above all, not touch their faces? Can they don the
conventional face-masks for an extended period of time? Finally, choices of personal protective gear viz.
face-masks for the pediatric section of the population are very limited, and the adult respirators are not
recommended for them because of the underlying risks of asphyxiation, injury, and the inability of the
children to wear these due to high breathing resistance11. Clearly, there is a gap that needs to be filled with
suitable engineering design intervention, considering the smooth transition from the current phases of
lockdowns to normalcy, and simultaneously ensuring the proper protection of the pediatric population, and
to quell the fears and apprehensions of the community in general. The current paper presents a novel
engineering design of a COmfortably Vented and Indigenously Designed (COVID) Fabric helmet, which can
possibly play a major role in ensuring the smooth transition of community living to normalcy and curb the
infection spread in community settings such as education and healthcare. The next section of this paper
summarily provides a description of the problems with the existing face-masks. Subsequently, it presents
an innovative fabric helmet design of protective face-mask with a description of its several features outlining
its superiority over a conventional face-mask. The authors also present an array of variants of
manufactured prototype designs. This is followed by a conclusive assessment of the potential impact of the
fabric helmet design upon implementation.

Existing Problem with Conventional Masks and Better Alternative Designs
In spite of the widespread usage of masks worldwide, the commercially available masks (both cloth as well
as medical masks) have fundamental limitations, which may significantly reduce their efficacy in control and
spread of the Coronavirus (or any other viral) pandemic. While Figure 1 presents a schematic diagram of
the various limitations of the existing face-masks as well as important considerations in the design of
adequate protective equipment, Figure 2 depicts the cons of the masks that are currently used widely.
These limitations/considerations can broadly be categorized under five main divisions: Safety
considerations, comfort considerations, pressure drop, and breathability, and the need to take off the
masks frequently to ingest drinks, food, etc. First, there are three important factors with respect to safety
which are worth considering: most of the commercially available masks in the market cover only the nose
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and mouth; leaving eyes, ears, head, and other portions of the face bare, making it susceptible to infection
by virus/ fine droplets/aerosols. These masks don't provide sufficient protection, and there is an additional
requirement of Personal Protective Equipment (PPE) if an individual wishes to enter into infected areas/
hospitals, etc. Also, the current masks do not feel snugly over the nose and mouth, and the chances of
leakage are high, and so is the probability of infection spread when worn by an infected patient. Even in the
case of fit-tested masks and respirators, the presence of facial hair may substantially increase the
magnitude of leakage through the device5. Finally, there are chances that an individual may end up
touching his/her eyes, ears, face, etc. and thus, may acquire infection. Secondly, comfort considerations
are extremely crucial in the design of a face-mask, particularly considering the pediatric population, and
may further be attributed to three primary reasons. Many conventional face-masks are fastened at the back
of ears or are tied at the back of the head and require regular adjustment or removal after regular periods of
time due to pain or irritation. Users of most of the cloth masks complain of a humidity build-up near the
nose and the mouth and thus an irritating sensation after a while. Another important cause of concern is
that one needs to frequently take off these masks in case of drinking liquids or minor food/ medicine, even if
one is in a community setting or in a place where social distancing is not possible. Lastly, many face-masks
(such as cloth masks) constrict the nasal passage, which is a cause of concern for those who have
respiratory ailments or have short breaths. In general, the tighter the fabric structure, the better the potential
for filtration. However, with the increasing tightness of the structure, the pressure drop or breathing
resistance increases, affecting user comfort5. Another important consideration stems out from economics:
the initial cost and reusability of the face-masks. One or more of the above-mentioned factors may pose a
serious limitation on the usage or effectiveness of the masks in providing protection.
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Figure 1
Limitations of the Existing Face-masks

In the event of a virus-based pandemic like the COVID-19, many sick individuals are expected to be
quarantined or treated at home. Thus, caregivers and other family members stay in close proximity to the
infected patient and face the same risk of exposure as experienced by the healthcare workers 5. Apart from
the household settings, extra protection is required for healthcare workers, people visiting healthcare
facilities, and a large pediatric population post-pandemic lockdown. Prior literature has suggested that the
children’s tolerance of a protective wear is negatively affected by a host of psychophysical factors such as
moisture and heat build-up, breathing resistance, facial pressure as well as a dearth of parental and
societal pressure and persuasion12. In order to suitably address all the limitations as indicated in Figure 2,
an alternative design of a protective gear is absolutely imperative to cater to these requirements.
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Figure 2
Cons of the Masks being Currently Used Widely

The Proposed Innovation and Its Novelty
In order to circumvent these issues faced by the users, a COmfortably Vented and Indigenously Designed
(COVID) fabric helmet has been designed which not only circumvents these problems, but adds further to
the safety of its users, as well as, comes at an economical price (around INR 200, or < $3). Figure 3
summarizes the novel features of the currently proposed design of a fabric helmet.
Figure 3
A Schematic of the Different Features of Fabric-Helmet

142

First, true to its name and its intended user base (among others, the pediatric population in schools and
colleges), An air-breathing cloth above the head and around the sides ensures that there is a proper vent
for the air and the body heat to escape, making the users feel comfortable over a longer period of time
(Figure 4. It is worth pointing out that different grades of the air-venting fabric have been tested,
experimented and used, and the subjects have reported that the fabric helmets are extremely comfortable
to wear. Second, as shown in Figure 4 b, unlike the conventional masks, the fabric helmet sits around the
head, is sturdy, does not require frequent adjustment, and it does not cause any pain at the back of the
ears. Third, Figures 4 a-4 c suggest that this fabric-based soft-helmet provides complete protection to the
entire face, including the hair, eyes, ears, nose, and head, minimizing vulnerability to infection. Unlike the
currently-used masks, it does not allow the users to inadvertently touch the nose, ears, eyes, face, etc. thus
minimizing the chances of infection. The air that is inhaled passes through an N95 mask cloth over the
nose, and there exists a snug fit reducing all possibility of leakage, as depicted in Figure 4 d. Fourth,
additional comfort is facilitated by the presence of a one-sided air vent guarantees that only the exhaled air
goes out of the mask, whereas the inhaled air enters only through the N95 mask cloth. This air vent, shown
in Figure 4 e, ensures that there is no humidity build-up inside the mask, and thus, the user may feel
comfortable over longer periods of time. It should be pointed out that several design variants are typically
possible as far as the location of the one-way air vent is considered. However, the governing consideration
is that the vent should be placed as close to the mouth as possible. It is worth noting that the exhalation
valves bypass the filter media and significantly reduce the effort required to exhale and increases comfort
by significantly reducing heat and moisture build-up5. As shown in the back-side view in Figure 4 e, some
space has been provided at the back for ventilation, and the 'lifted nose' design of the transparent fabric
shield ensures that the visor does not touch the nose. Overall, these different factors add greatly to the
comfort of wearing this fabric helmet over extended durations.
Next, as far as the economics of the fabric helmet is concerned, the cost may vary depending upon the
different variants of the basic proposed design. In our study, we have fabricated three different designs for
healthcare, household, and educational settings. Typically, these designs can be marketed under a low and
high price segment, the basic difference being the presence of an N95 face-mask embedded in the case of
an expensive version. Yet, these fabric helmets are cheap, costing merely around INR 200-250 (i.e., < $3)
in India. Further, these masks are completely washable and reusable after sterilization or disinfection, as
long as due care is taken while washing. It is recommended that these fabric helmets be washed and dried
separately for longer life. It is worth pointing out that the fabric helmet comes with a unique feature of
cheek-velcro as shown in Figure 4 f (in some design variants), wherein a velcro placed over the cheek may
be engaged/ disengaged in case the wearer needs to sip water, ingest medicine or some light foodstuff,
particularly in a crowded or community setting, thereby significantly reducing chances of infection spread. It
should be reiterated that the velcro has necessarily been placed on the cheek so as to ensure that the user
does not touch the areas close to the nose and mouth, which are more susceptible to contamination. In
addition, the question of proper fit and adjustability is worth emphasizing. The fabric helmet comes with thin
elastic straps/velcro that sits over the neck as well as on the head and allows users with a variety of
head/neck sizes to comfortably wear it. The transparent visor is made of a flexible material, pressed at its
top end, in such a way that it leaves some gap over the nose, thus facilitating breathing as compared to the
cloth wrapped around the nose (particularly for people with respiratory problems). Finally, complete visibility
is ensured by the usage of transparent grade Polystyrene/ Polycarbonate plastic with an anti-fogging
coating, thus keeping it lightweight, comfortable and wearable over long durations.
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Figure 4
Different Views of the Proposed Protective COVID Fabric Helmet

(a) Front view (b) Side view (c) Bottom view (d) a close right-side view showing the cheek velcro (represented by blue colored section), (e)
back-side view, and (f) a close left-hand view showing the one-way air vent. The black strips indicate an elastic/Velcro

Figure 5
Strategies for the Preparation of Some Design Variants of the COVID Fabric Helmet
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Typically, infectious diseases spread through droplets, respiratory aerosols, or contact with contaminated
surfaces. Large particles such as droplets (>5 µm), which are emitted during sneezing or coughing, can be
efficiently filtered out by medical masks, whereas aerosol particles (< 5 µm) can remain suspended in the
air for several hours and are intercepted only by a respirator. It is expected that the proposed fabric helmet
provides protection against multiple modes of transmission, including airborne, droplet, and hand to
mouth/nose transmission, and is thus very effective in curbing infection. However, the effectiveness and
wearability of these fabric helmets over long durations can be significantly enhanced significantly by
incorporating some minor design modifications.
Figure 6
Stages in Food/Water Intake by Removing Cheek-Velcro

(a) Cheek Velcro closed, (b) Velcro detached, (c) Velcro taken backward, (d) Velcro fastened near the neck, and (e) the back-side view
showing how the Velcro can also be attached to the back during the ingestion process

To improve the effectiveness and wearability of this fabric helmet, different fabric helmet variant design
prototypes were fabricated for testing in order to cater to the needs arising in the pandemic and the postpandemic situation. As shown in Figure 7, the different strategies for the fabrication of these different
design variants are as follows: first, to ensure proper comfort to the users with respect to the fit, an elastic
band or a Velcro was used to account for different head shapes and hairstyles. Second, a set of design
variants were created, keeping different ventilation strategies in mind, and finally, the usage of an N95
mask or a cloth mask that is embedded in the fabric helmet and the location of the one-way air vent.
Finally, the suitability of the integration of cloth masks vis-à-vis N95 respirators with fabric helmets is worth
pointing out. A recent study in this regard published in the American Chemical Society reports that the
filtration efficiency of many common fabrics and their results with regard to the efficacy of the cloth masks
are quite promising. In fact, the best part is that these hybrid three-layered cloth masks are superior to N95
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for particles smaller than 300 nm, which is roughly the size of Coronavirus (80~120 nm). Figure 6 shows
plots of filtration efficiency for different cloth masks as compared to N95 masks, and also the effect of 1
percent gap on the filtration efficiency. As evident from Figure 7 (A), N95 respirators, although has a high
filtration efficiency in the size range greater than 300 nm, it drops down considerably in the smaller size
range. Table 1 shows that the N95 masks provide an average filtration efficiency of 85 percent for particle
size less than 300 nm. However, with a leakage gap as less as 1 percent, the average filtration efficiency
drastically drops down to a mere 34 percent, which is quite low and unsafe in community settings. Also, as
pointed earlier in this paper, a leakage gap of more than 1 percent is not unexpected during the usage of
N95 respirators. In fact, the filter efficiency as reported by most of the face-masks in the market are for
particles in the size range of 3 microns, which is much larger than the size of any virus, and thus the
reported high filter efficiencies do not hold much relevance in the present context with respect to viral load
protection. Since the chances of leakage with respect to snug-fitting over the nose is negligible in the
COVID fabric helmet because of its design, these fabric helmets will invariably operate in the highefficiency range and thus may prove more effective for protection from infection spread.
Figure 7 shows different views of the fabric helmet with the three-layered cloth masks (although threelayers are not visible in the figures). Based on the filter efficiencies data as observed from Table 1, four
different design variants are fabricated by varying mask cloths and overhead fabric specifications. Table 2
provides detail of these design variants.
Figure 7
Filtration Efficiency of Cloth Masks vis-à-vis N95 Respirators with and without Gap of One
Percent as a Function of Particle Size (Reproduced from13)
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Table 1
Filtration Eﬃciencies of Various Test Specimens at a Flow Rate of 1.2 CFM and the Corresponding
Diﬀerential Pressure (ΔP) across the Specimen (Reproduced from [13]).
Sample/fabric

N95 (no gap)
N95 (with 1% gap)
Surgical mask (no gap)
Surgical mask (with a gap)
Cotton quilt
Quilter’s cotton (80 TPI), 1 layer
Quilter’s cotton (80 TPI), 2 layers
ﬂannel
Cotton (600 TPI), 1 layer
Cotton (600 TPI), 2 layers
Chiﬀon, 1 layer
Chiﬀon, 2 layers
Natural silk, 1 layer
Natural silk, 2 layers
Natural silk, 4 layers
Hybrid 1: cotton/chiﬀon
Hybrid 2: cotton/silk (no gap)
Hybrid 2: cotton/silk (gap)
Hybrid 3: cotton/ﬂannel

Flow rate: 1.2 cfm
Filter eﬃciency (%)
Pressure diﬀerential
<300 nm particles >300 nm particles
Δp (Pa)
85 ± 15
99.9 ± 0.1
2.2
34 ± 15
12 ± 3
2.2
76 ± 22
99.6 ± 0.1
2.5
50 ± 7
44 ± 3
2.5
96 ± 2
96.1 ± 0.3
2.7
9 ± 13
14 ± 1
2.2
38 ± 11
49 ± 3
2.5
57 ± 8
44 ± 2
2.2
79 ± 23
98.4 ± 0.2
2.5
82 ± 19
99.5 ± 0.1
2.5
67 ± 16
73 ± 2
2.7
83 ± 9
90 ± 1
3.0
54 ± 8
56 ± 2
2.5
65 ± 10
65 ± 2
2.7
86 ± 5
88 ± 1
2.7
97 ± 2
99.2 ± 0.2
3.0
94 ± 2
98.5 ± 0.2
3.0
37 ± 7
32 ± 3
3.0
95 ± 2
96 ± 1
3.0
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Table 2
Filtration Eﬃciencies of Various Test Specimens at a Flow Rate of 1.2 CFM and the Corresponding
Diﬀerential Pressure (ΔP) across the Specimen
Variant-1

Anti-fogging visor
Cloth Mask Specifications




Variant-2

Fabric (overhead) Specifications
Anti-fogging visor
Cloth Mask Specifications




Variant-3

Fabric (overhead) Specifications
Anti-fogging visor
Cloth Mask Specifications




Variant-4

Fabric (overhead) Specifications
Anti-fogging visor
Cloth Mask Specifications



Fabric (overhead) Specifications

600 μm PET (food grade quality)
Cotton quilt
first layer – 120 TPI, pure cotton
second layer – 95% cotton, 5%
polyester
third layer – 120 TPI, pure cotton
Two layers of anti-microbial coating
600 μm PET (food grade quality)
Hybrid 1
first layer – 600 TPI, pure cotton
second layer – 90% polyester, 10%
spandex
third layer – 90% polyester, 10%
spandex
Two layers of anti-microbial coating
600.
μm PET (food grade quality)
Hybrid 2
first layer – 600 TPI, pure cotton
second layer – pure silk
third layer – pure silk
Two layers of anti-microbial coating
600.
μm PET (food grade quality)
Hybrid 3
first layer – 600 TPI, pure cotton
second layer – 65% cotton, 35%
polyester
Two layers of anti-microbial coating

Finally, we present some of the designs we have tried to fabric these comfortably vented fabric helmets.
Figure 8 (a) shows three basic designs of these fabric helmets on mannequin models, primarily intended for
school/college students. As Figure 4 a-f shows, the designs differ in the use of chit buttons/velcros to
engage/disengage the masks and whether an N95 or a cloth mask has been embedded in the fabric
helmet. There are indeed several such designs possible, and it is hoped that the proposed idea of a soft
fabric helmet during the pandemic and post-pandemic situation will be a very helpful low-cost contribution
to the nations across the globe as they prepare to spring back to normalcy post the lockdown situation.
Figure 8 (b) presents different views of a typical design of such a fabric helmet on an individual. The
proposed COVID fabric helmet can be used not only in schools and colleges but also in air-conditioned
offices, buses and trains, and also in hospitals and other pathological labs and testing facilities.
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Figure 8
Designs of Fabric Helmets for Students
(a)

(b)

(a) Mannequin models wearing different prototype designs of COVID fabric helmets designed for school children during the
testing phase, and (b) different views of one of the prototype models as worn by an individual
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Conclusions: Potential Impact of the Proposed Innovation
The proposed innovation (COVID Fabric Helmet), if implemented, will greatly improve the safety of people
in community settings or in situations where social distancing is difficult. It will also significantly improve the
user comfort in wearing masks and encourage people to wear masks for significantly larger periods of time,
particularly in places such as a workplace, during travel, etc. without worrying about adjusting. Thus, the
current innovation will also greatly improve the efficacy of masks in curtailing the spread of COVID
infection. This mask can be manufactured easily and also used in hospitals and other public places. This
fabric helmet will reduce the need for coveralls and PPEs (which are getting scarce in the market, currently)
because apart from covering the body with the cloth, the current masks are insufficient in covering the head
and face. This proposed innovation will bridge that gap and reduce the need for expensive PPEs.
Particularly, in developing countries, the requirement of providing PPE to all the healthcare workers
(doctors, nurses, ICU technicians, lab technicians, support staff, etc.), infected and non-infected patients,
relatives of patients, police and security personnel, etc. poses an immense burden on the economy. This
adds to the immense healthcare burden, and so the need to design low-cost and simple PPE is the need of
the hour to prevent the spread of COVID-19. Moreover, the designed intervention does not only cater to the
healthcare settings but may also serve as a useful tool in addressing the post-COVID scenario in the
nation, particularly in community settings such as educational institutions, where the health and safety of
the pediatric population is a matter of great concern. It is hoped that educational institutions worldwide may
get initial ideas for proper protective equipment to safeguard children around the world. Other institutions,
such as offices, hospitals, pathological labs, and other testing facilities, may also benefit from this low-cost
fabric helmet design. Further, professionals who are required to come in close proximity with other
individuals/customers during their profession, such as dentists, barbers, etc. may also benefit from this
design of fabric helmet.
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lkjka'k
dksjksukok;jl ds izdksi ds orZeku ifjn`'; vkSj egkekjh ds ckn dh fLFkfr dks /;ku esa j[krs gq,]
Qsl&ekLd tSls lqj{kkRed midj.k dh vko';drk vke tu&leqnk; ds lkFk& lkFk lkeqnkf;d
vkSj LokLF; ns[kHkky tSls {ks=ksa esa Hkh gSA blls igys fd, x, 'kks/kksa ls irk pyrk gS fd ekLd
dk mi;ksx laØe.k QSyus ij vadq'k yxkus esa ennxkj gks ldrk gS] ekLd iguus@mrkjus esa
mfpr rjhdksa ds ikyu dh deh Hkh ,d ize[q k eqÌk gSA mi;ksxdrkZ ekLd mrkjus ds ckn vius
psgjs] dku] vka[k] ukd vkfn dks Li'kZ djrs gSa] var esa [kqn dks laØe.k ds fy, vfrlaosnu'khy
cuk ysrs gSa] vkSj bl izdkj] Qsl&ekLd dk mi;ksx djus ds lqÖkk, x, mik; dh izHkkodkfjrk
de gks tkrh gSA ekLd vlqfo/kktud gksrs gSa vkSj mUgsa fu;fer :i ls lek;kstu dh vko';drk
gksrh gS] ekLd ds vanj ueh vk tkus ds dkj.k] fjlko dh laHkkouk ds dkj.k] lk¡l ysus esa leL;k
ds dkj.k] vkSj fdlh dks rjy inkFkZ] Hkkstu] nok bR;kfn ds lsou ds fy, Hkh ekLd mrkjuk
iM+rk gS pkgs og HkhM+HkkM+ okys LFkku ij D;ksa u gksA blds vykok] pwfa d ;s ekLd vi;kZIr lqj{kk
iznku djrs gSa] blfy, vU; O;fäxr lqj{kk midj.kksa dh vkiwÆr ij ,d vfrfjä cksÖk iM+rk gSA
O;kolkf;d :i ls miyC/k ekLd dh lhekvksa dks r; djus ds fy,] 'kks/kdrkZvksa us de ykxr
okys vkjkenk;d ekLd ds lkFk Lons'kh :i ls dksfoM QSfczd okys gsyesV fMtkbu fd, gSaA bls
bl rjg ls fMt+kbu fd;k x;k gS fd vkerkSj ij igus gq, diM+s ds ekLd ds lkFk bl lLrs
gsyesV dk mi;ksx fdlh O;fä dks iwjh lqj{kk iznku djus ds fy, i;kZIr gSA QSfczd gsyesV dbZ
uohu fo'ks"krkvksa ls ;qä gS tks fd u dsoy mi;ksxdrkZvksa dh vlqfo/kkvksa dks nwj djsxk cfYd
;g vkjkenk;d] lLrk rFkk lqj{kk midj.kksa dh deh dks nwj djus okyk gS tks ns'k esa QSyus
okys dksfoM&1 9 ds laØe.k dks de djsxkA lcls egRoiw.kZ] ;g lqj{kk midj.k 'kS{kf.kd laLFkkuksa
esa i<+us okys cPpksa ds lkFk&lkFk vkoklh; rFkk LokLF; dk;ZdrkZvksa ds laj{k.k esa Hkh ,d cgqr
izHkkoh midj.k ds :i esa dke djsxk tc rd nqfu;k Hkj esa fLrfFk lkekU; ugha gks tkrh gSA
eq[; 'kCn% dksfoM&1 9] dksjksukok;jl] QslekLd] ekLd] ihihbZ] laØe.k dk QSyuk] gsyesVA
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Abstract
COVID-19 has emerged as a public health concerning in the recent times. The effect
of COVID-19 on breastfeeding practices worldwide is a subject of study in view of the
prevailing global scenario. Breastfeeding, with its protective benefits, is essential and
desirable but its safety during these challenging times is not backed up by rigorous
evidence. There are various challenges in providing and sustaining exclusive breast
feeding in the pandemic situation as donor human milk has its own challenges. At this
point, it becomes prime responsibility of healthcare providers to find plausible
solutions for maximising breast milk availability for all neonates. Also, it is the need of
the hour to rapidly generate more evidence on feasibility, sustainability and logistics
of breastfeeding in the COVID era.
Key words: COVID-19, Breastfeeding, Donor human milk.
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Introduction
The novel SARS-CoV-2 has emerged as a compelling public health challenge in recent times. Of particular
interest to global health is its effect on breastfeeding practices worldwide. Ensuring safe access to mother’s
milk is a necessity but there are challenges which need to be addressed with concerted efforts of health
bodies. The authors wish to discuss here a few perspectives on breastfeeding in this COVID era, that
emanate from the existing limited evidence; ground challenges in providing and sustaining exclusive breast
feeding; and suggest plausible solutions for maximising breast milk availability for all neonates amidst the
current pandemic.
The Evidence
At this point of time, there is limited conflicting data to safely conclude and believe that SARS-CoV-2 is not
excreted in breast milk. Lackey et al. identified 13 studies with small sample sizes reporting human milk
testing for SARS-CoV-2, out of which one study reported the presence of virus in milk and another reported
presence of antibodies1. A systematic review quoted in a scientific report by WHO showed that breast milk
samples from 3 out of 46 COVID positive mothers tested positive for virus by RT-PCR2. One possible
reason that RT-PCR on milk samples was negative is that the methods used were neither designed nor
validated for human milk. Additionally, none of these studies described the methods of handling, storage
and collection of milk; and very little is known about the stability of virus in human milk. Grob et al. recently
described the detection of SARS-CoV-2 RNA in milk samples from a COVID positive mother for 4
consecutive days3. The baby tested positive for COVID, although it still remains unclear whether baby was
infected by breastfeeding or other modes of transmission. Thus, safety of breastfeeding in COVID era is not
backed up by rigorous evidence.
It is also imperative to note that there is dearth of literature on the actual existing breastfeeding and
isolation practices for mother baby dyad worldwide in the given scenario. The case reports, case series and
systematic reviews describing perinatal and mostly favorable neonatal outcomes have not revealed any
details on breastfeeding and isolation practices, both in hospital as well as post-discharge4-6. Most of the
data stem out from Chinese studies where isolation was the norm and breastfeeding was avoided 7.
Although WHO and UNICEF have unanimously advised continuation of breastfeeding and rooming in but at
this point, we are really unaware of the implementation of the same at the ground level and what proportion
of babies born to suspected or confirmed COVID mothers are actually receiving exclusive breastfeeding,
both in facility as well as post-discharge. Thus, it is prudent to have data on these outcome variables, so as
to identify the barriers and enablers for safe breastfeeding in COVID era, and also to determine the
feasibility of breastfeeding in the first place, in these critical times.
The Challenges
At the ground level, the challenges of providing and sustaining breastfeeding in these times are
multipronged. In healthcare facilities where mother and baby are separated because of logistic issues, the
challenges of getting expressed breast milk (EBM) is huge. With limited entry of personnel in isolation area,
the lactation support and counseling get hampered. The limited staff is expected to look after other COVID
positive patients in the isolation area and thus, would not be instrumental in providing lactation support to
mothers. Often there is very less support from other family members in the current scenario because of
lockdown imposed movement restrictions as well as for maintaining physical and social distancing.
Personal protective equipment (PPE) for family members may not be feasible in resource limited settings.
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Most of the facilities are not equipped with separate breast pumps for the isolation area. Appropriate
disinfection of breast pumps in isolation areas is another concern. In many facilities, there are common
isolation areas for male and female patients that jeopardises the privacy of mothers. Even if the mother
manages to express breast milk, the safe transport of EBM to the baby is questionable. Further, COVID
positive mothers remain admitted for a longer duration and the baby is usually discharged with alternative
caregiver. Keeping the baby in hospital premise till mother’s discharge is not safe as that would put the
baby at risk of acquiring healthcare associated infections as well as COVID from the hospital environment.
This entire process interrupts and negatively affects breastfeeding. The psychological impact of COVID on
mothers cannot be undermined and may have detrimental effect on breastfeeding because of heightened
anxiety and fear, both because of disease as well as separation from her baby. With the pandemic swelling
up, facilities catering to out-born babies also resort to use formula milk (where donor human milk is not
available) because of restricted entry of mothers till their COVID status is declared negative. Donor human
milk (DHM) has its own challenges. Not all facilities enjoy the benefits of human milk banks. Although the
demand has increased, the supply of donors is expected to reduce because of decreased number of
donors owing to restricted movement and early discharge of mothers from facilities. We know that the virus
is expected to be destroyed by pasteurisation but the risk of droplet transmission from infected donors
remains. With rampant spread of virus reaching the level of community spread in certain areas, universal
screening of asymptomatic donors for COVID infection may be resorted to.
Optimising Newborn Nutrition in COVID Era
To attain some equipoise, the need of the hour is to jointly focus upon the areas which would ensure
optimal nutrition for the baby and maximise breast milk availability, keeping in consideration various logistic
issues as mentioned above. The facilities should have clear demarcation and separate areas for keeping
neonates of COVID suspect, positive and negative mothers. The mothers of all babies being admitted to
out-born nurseries may be screened for COVID infection so that they may be allowed entry to NICU for
breastfeeding or providing expressed breast milk (EBM), once they are declared negative. Facilities where
rooming in is feasible, should encourage breastfeeding wherever possible. In facilities where it is not
feasible to give EBM or DHM, mothers separated from their babies should be encouraged to express their
breast milk every 2-3 hours and discard, so as to establish and maintain milk supply for later continuation.
Mothers can be provided lactation support and counseling by distribution of pamphlets and by means of
social media, so that they can resume the same once their health permits and they are discharged. The
challenges, as mentioned above need to be addressed for effective implementation and sustenance of
breastfeeding. As transmission of virus through respiratory droplets during the period of breast feeding
remains the primary concern, proper counseling regarding infection preventive measures should be done
before discharge. When the baby is being discharged early with alternative caregiver, it is of utmost
importance to edify them regarding droplet and contact precautions at home, so as to prevent the baby
from being infected by other means. Post discharge support can be provided by scheduled telephonic
surveillance in these high-risk mother baby dyads. It is imperative to note here that if mothers are unable to
breastfeed or chose not to breastfeed, it becomes the prime duty of healthcare provider to educate mother
and other family members, regarding ways to provide safe, affordable and feasible alternative feeding to
the newborn. This would ensure proper hygiene, dilution and method of giving formula milk, which is
equally prudent.
To conclude, while the importance of various immune components in breast milk and protective benefits of
breastfeeding in COVID times cannot be underestimated, it is the need of the hour to rapidly generate more
evidence on feasibility, sustainability and logistics of breastfeeding in COVID era; and also role of
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breastfeeding in vertical transmission of SARS-CoV-2 virus. This would require large population studies on
existing isolation and breastfeeding practices to determine its practicability and estimate the risk of COVID
19 in breastfed versus non- breastfed babies, standardisation of human milk collection and storage
protocols for SARS-CoV-2 research and validation of analytical methods for detection of COVID specific
immune components in human milk. At the facility level, it remains equally prudent to provide counselling
support to mothers by innovative methods, to allay their fears and anxieties and provide them with
education regarding safe alternative feeding. There is also a need to follow up these babies for long term
impact of separation on early childhood growth and development.
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s ] /kuckn] Ökkj[kaMA
MkW- psruk pkSgku] eq[; fpfdRlk vf/kdkjh] jk"Vªh; LokLF; ,oa ifjokj dY;k.k laLFkku] ubZ fnYyh &1 1 0067

lkjka'k
dksfoM&1 9 gky gh ds fnuksa esa lkoZtfud LokLF; ds ,d eqÌs ds :i esa mHkjk gSA nqfu;k Hkj
esa dksfoM&1 9 dk Lruiku ij iM+us okyk izHkko oSf'od ifjn`'; dks ns[krs gq, ,d v/;;u dk
fo"k; gSA Lruiku] lqj{kkRed ykHkksa lfgr vfr vko';d gS] ysfdu egkekjh ds nkSjku blds
lqj{kkRed mik; pqukSrhiw.kZ gSaA egkekjh ds nkSjku Lruiku djuk vkSj fo'ks"k Lruiku tkjh j[kuk
,d cM+h pqukSrh gS tcfd ekuo&nqX/k&nkrk ¼áweu feYd Mksuj½ ds fy, Lo;a esa ;g ,d cM+h
pqukSrh gSA bl Çcnq ij] LokLF; lsok iznkrkvksa dh izeq[k ftEesnkjh cu tkrh gS fd os lHkh
uotkr f'k'kqvksa ds fy, Lruiku dh miyC/krk dks c<+kus dk lek/kku fudkysAa blds vfrfjä]
;g dksfoM ;qx esa Lruiku dh O;ogk;Zrk] fLFkjrk vkSj iwÆr cuk;s j[kus ds fy, le; dh
vko';drk Hkh gSA
eq[; 'kCn% dksfoM&1 9] Lruiku] ekuo&nqX/k&nkrk ¼áweu feYd Mksuj½ A
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Abstract
In December 2019, the novel coronavirus was recognized as the cause of a cluster of
pneumonia cases in Wuhan city in Hubei Province of China. Subsequently it spread to
the whole of China and then to elsewhere in the world making it a global health
emergency. In February 2020, the World Health Organization (WHO) designated the
disease COVID-19, which stands for coronavirus disease 2019, a public health
emergency. On 11 March 2020, WHO Director General characterized COVID-19 as a
pandemic. The current paper is written by using electronic search of available data on
internet, and daily newspapers were also referred for the information and data. Currently,
there is no treatment for COVID-19 infection. Only supportive care is needed. Several
antivirals and other treatments have been used for COVID-19 outbreak but the efficacy
of these drugs has not been established. The only solution to control the spread of
coronavirus is to break the cycle of transmission through social distancing. Therefore,
lockdown was enforced in the countries to keep the people away from each other to
control and contain the spread. The lockdown means imposing curfew in the countries all
over or cities except for essential items. The whole point of social distancing or lockdown
is to make doubling time longer and longer. The doubling time is dynamic and it shows
the impact of interventions on the growth of the epidemic. The comparison of India with
other developing countries on the impact of lockdown on doubling of cases shows that
though western countries like USA, France, Italy, etc. who have best medical facilities
and manpower could not take a strong action like lockdown early resulting in immense
suffering and more challenging to minimize or contain the spread. Whereas, with the
lockdown, India was able to bring down the cases much before the situation otherwise
would have been become out of hand. The analysis suggests that if you don’t get in
early and the outbreaks grow, they get very big and very quickly; then managing it is a
massive task. Though lockdown will not eliminate the disease but it certainly helps in
containing the transmission of cases i.e. flattening of the curve; and helps the country to
handle the situation with limited health resources without a big surge of cases.
Key words: COVID-19, Incubation, Doubling, Lockdown, Growth rate, Vaccine.
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Introduction

Until recently, most people have never heard of coronaviruses. But the diseases have been identified
about 50 years back that cause in humans and animals. A group of virologist in 1968 were the first one to
recognize the coronaviruses. The ‘corona’ word has many different meanings. But virologist had sun in
mind when they gave the name of coronaviruses. They actually compared “the characteristic ‘fringe’ of
projections” on the outside of the virus with the solar corona .
1

There are about 40 different varieties of Coronaviruses. The size of the coronavirus is about 120
nanometers in diameter and are single-stranded RNA viruses. Coronaviruses are highly diverse since they
are susceptible to mutation and recombination. The coronaviruses generally can be found in bats and wild
birds. They further spread to other animals and from there onwards to humans. The COVID-19 which has
been caused by the virus have been thought to originated in bats.
In December, 2019, novel coronavirus, previously designated 2019-nCoV, was recognized as the cause of
a cluster of pneumonia cases in Wuhan city in Hubei Province of China. Subsequently it spread to whole
of China and then to elsewhere in the world and became a global health emergency. In February 2020, the
World Health Organization (WHO) designated the disease COVID-19, which stands for coronavirus disease
20192. On 11 March, WHO Director General characterized COVID-19 as a pandemic.
Incubation Period
Public health experts have stated that one of the issues that has contributed to spread of COVID-19 virus is
its two week incubation period. During incubation period, a person may have the virus, but may not display
any symptoms of it, but can still spread it to others. Therefore it makes difficult for people to know who has
the virus and when they should take actions to protect themselves from becoming infected. This has
created an extra sense of concern that the virus could quietly continue to spread3.
Symptoms of the Illness
People infected with the COVID-19 may experience mild cold or flu-like symptoms in two to four days.
Although the symptoms can vary from person to person, and can typically include fever, sneezing, runny
nose, coughing, fatigue and sore throat3.
Treatment and Prevention
Currently there is no treatment for Covid-19 infection. Only supportive care is needed. Several antivirals
and other treatments have been used for Covid-19 outbreak, but the efficacy of these drugs has not been
established.
According to healthcare experts one of the simplest things people can do to protect themselves from the
COVID-19 virus is to wash their hands regularly with soap and water after making contact with people who
could potentially have it3. It is recommended to wash hands for at least 20 seconds before touching your
eyes, nose, mouth or food. Also use of mask has also been seen as a good practice in prevention of
spread of Covid-19.
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Also there should be careful disposal of materials infected with nasal secretions. Surface disinfectants are
also an important in infection control, since coronaviruses appear to survive for one or more days after
drying on surfaces such as stainless steel, plastic, or cloth.
The steps which can be seen as a preventive measures for the spread of Covid-19 are:
i)
ii)
iii)
iv)
v)

Spending at least 20 seconds washing their hands as often as possible using soap and water.
Make sure your hands are washed before touching the mouth, eyes or nose.
When people are sick with the virus, avoid close contact with them.
If you are sick with the virus, stay home.
Clean and disinfect object and surfaces that are touched frequently.

The only solution to control the spread of coronavirus is to break the cycle of transmission through social
distancing. Therefore, lockdown has to be enforced in the countries to keep people away from each other
and control the spread6.
What is lockdown?
The lockdown means imposing the curfew in the county or city with the following restrictions:
i)
ii)
iii)
iv)
v)
vi)
vii)

Ban on people from stepping out of their homes
All services and shops closed except pharmacies, hospitals, banks, grocery shops and other
essential services
Closure of commercial, public and private establishments (only work-from-home allowed)
Suspension of all educational, training, research institutions
Closure of all places of worship
Suspension of all non-essential public and private transport
Prohibition of all social, political, sports, entertainment, academic, cultural, religious activities21.

The whole point of social distancing or lockdown is to make doubling time longer and longer.
What is doubling time of cases?
In simple words, how many days does it takes for the number of coronavirus cases to double. The shorter
the time frame, faster the growth and steeper the curve. While a one or two days difference in doubling
time doesn’t seems much but it can have a massive effect on how many patients are flooding the health
facilities potentially overwhelming medical systems9.
COVID-19 infections, like many other viruses, grow exponentially. Fixed rate exponential growth means
that the number of cases doubles in a defined amount of time. If there are 100 cases on day-1, and the
doubling period is four days then on day-5 there will be approximately 200 cases, and on day-10, there will
be 400 cases, and so on. This is exponential growth, with a longer doubling period representing slower
growth. The doubling time is dynamic and it shows the impact of interventions on growth of epidemic11.
When we talk of ‘flattening the curve’, it means lengthening the doubling period. For the maintenance of
capacity of the health sector it is crucial and very important to flatten the curve, or slow down the rate of
growth of new infections. Increasing the doubling period can be achieved through official policies of the
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government and social behaviours. These range from simple social distancing practices through to more
aggressive approaches like lockdown of all non-essential activities, and the expectation of stay-at-home
policies. Reducing the opportunity for transmission of infections aims to lower the growth rate. Changes in
the doubling period states that the policies which have been implemented by the government are
effective11.
The doubling time in a disease outbreak is not constant and for the outbreak of COVID-19 it has changed in
recent weeks and will continue to change with time10.
Methodology
The current paper has been written by using electronic search of available data on internet and also daily
newspapers were referred for the information and data for COVID-19.
Data Analysis
The paper has tried to analyse the secondary data of India, USA, France, Italy, England and Spain with
respect to number of COVID-19 cases when these countries reached 100 cases and thereafter number of
days it took in doubling of these cases. Also analysis has been done to see the situation of doubling of
cases before and after the lockdown has been imposed in the respective country.
India
Date
15.3.20
20.3.20
23.3.20
29.3.20
02.4.20
06.4.20
13.4.20
21.4.20
28.4.20

Number of
Covid-19 cases
110
223
468
1024
2069
4789
9352
18985
29974*

Number of days in which
doubling of cases occurring
5 days
3 days
6 days
5 days
4 days
7 days
8 days
> 7 days

Lockdown date

24 March 2020

*Since cases were not doubled till 28.4.20 therefore greater than sign has been put before the number of days

It can be seen from the above table that in India Number of +ve cases of Covid-19 on 15.3.2020 were 110.
The cases doubled in 5 days and subsequently in 3 days. On 24 March 2020, our Hon’ble Prime Minister
Shri Narendra Modiji took a courageous decision for complete lockdown in the country so that spread of
Covid-19 could be contained. It is the largest COVID-19 national lockdown in the world5. If we look at the
above table that after lockdown i.e. from 24 March 2020, the lockdown started giving fruitful results4.
However, from 13 April onwards i.e. 19 days since the lockdown began, the growth rate of infection began
to decline, with cases doubling every in almost seven days and next to 8 days 6. And now it is happening
almost in 10 days from every three days— which was the situation before the lockdown. Before we call the
lockdown a complete success, India needs to stop seeing fresh cases of Covid-19 for at least 15 days
given that the virus has an approximately two-week incubation period8.
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Lockdown from 24 March 2020
5
3
6
5
which doubling of cases are occurring)

4

7

8

>7 (Nearly 10 Days)

(Days in

Italy
Date
23.2.20
25.2.20
27.2.20
1.3.20
5.3.20
8.3.20
12.3.20
17.3.20
23.3.20
5.4.20
28.4.20

Number of
Covid-19 cases
150
322
650
1694
3858
7375
15113
31506
63927
128948
201505*

Number of days in which doubling of
cases occurring

Lockdown date

2 days
2 days
3 days
4 days
3 days
4 days
5 days
6 days
13 days
>23 days

09 March 2020

* Since cases were not doubled till 28.4.20 therefore greater than sign has been put before the number of days
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The above table shows that on 23 February 2020, Italy had 150 number of Covid-19 cases. The doubling
of cases in Italy was almost between 2 to 4 days for almost 15 days that is till 12 March 2020. On 31
January 2020, the Italian government suspended all flights to and from China and declared a state of
emergency for a duration of six months. The government also introduced thermal scanners on international
passengers arriving at Italian airports. Though Italy was the first EU country to take this kind of
precautionary measure but still could not contain the spread of Covid-19. On 9th March Italy’s Prime
Minster took a decision to keep more than 60 million people in quarantine. On 11th March 2020,
government prohibited nearly all commercial activity except for supermarkets and pharmacies. On 21st
March, the Italian government closed all non-essential businesses and industries, and restricted movement
of people15. So if we look at the above, it is clear that practically complete lockdown was imposed on 21 st
March, 2020. The complete lockdown started giving results in doubling of COVID-19 cases. Thereafter
the doubling of cases occurred in 6 days, then after 13 days and now it is more than 23 days.
Lockdown from 09 March 2020
2
2
3
4
3
4
5
(Days in which doubling of cases are occurring)

Date
29.2.20
3.3.20
5.3.20
7.3.20
11.3.20
14.3.20
18.3.20
23.3.20
2.4.20
22.4.20
28.4.20

Number of
Covid-19 cases
100
212
423
949
2281
4459
9134
19856
59105
119151
126835*

6

13

>23

France
Number of days in which
doubling of cases occurring
4 Days
2 Days
2 Days
4 Days
3 Days
4 Days
5 Days
10 Days
20 Days
> 6 days

Lockdown date

17 March 2020

* Since cases were not doubled till 28.4.20 therefore greater than sign has been put before the number of days

In France, the first 100 cases were reported on 29 February 2020 and almost from there onwards, the
cases were doubling between 2 to 4 days for almost 20 days. On 12 March 2020, French President
announced that all schools and all universities would closed down. The next day, Prime Minister banned
gatherings of more than 100 people, not including public transport. The following day, the prime minister
ordered the closure of all non-essential public places, including restaurants, cafés, cinemas and nightclubs,
effective at midnight. On 16 March 2020, government announced mandatory home confinement from 17
March 202016. Therefore the complete lockdown in France came from 17 March 2020. If we look at the
above table from 17 March 2020, the doubling of cases started taking more days as was before the
lockdown. The next doubling of cases took 10 days, and then 20 days and now more than 20 days.
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Lockdown from 17 March 2020
4
2
2
4
3
doubling of cases are occurring)

4

5
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10

20

>20

(Days in which

Spain
Date
2.3.20
6.3.20
9.3.20
11.3.20
13.3.20
17.3.20
21.3.20
25.3.20
31.3.20
17.4.20
28.4.20

Number of
Covid-19 cases
121
401
1231
2277
5232
11826
25496
50105
95923
190839
232128*

Number of days in which
doubling of cases occurring
4 Days
3 Days
2 Days
2 Days
4 Days
4 Days
4 Days
6 Days
17 Days
> 11 Days

Lockdown date

15 March 2020

*Since cases were not doubled till 28.4.20 therefore greater than sign has been put before the number of days

Lockdown from 15 March 2020
4
3
2
2
4
4
4
(Days in which doubling of cases are occurring)

6

17

>11

The first 100 cases were reported on 2 March 2020 in Spain. Almost from there onwards the cases started
doubling in 2 to 4 days for almost 23 days. In Spain the state of alarm and national lockdown was
announced on 14 March 202014. After about 10 days the lockdown seemed started giving results. The
cases started doubling in 6 days, then in 17 days and now almost more 17 days.
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United Kingdom
Date
5.3.20
8.3.20
11.3.20
14.3.20
17.3.20
20.3.20
24.3.20
28.3.20
2.4.20
9.4.20
23.4.20
28.4.20

Number of Covid19 cases
114
277
456
1061
1950
3983
8077
17104
34610
68052
13078
161145*

Number of days in which
doubling of cases occurring

Lockdown date

3 Days
3 Days
3 Days
3 Days
3 Days
4 Days
4 Days
5 Days
7 Days
14 Days
>15 days

23 March 2020
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*Since cases were not doubled till 28.4.20 therefore greater than sign has been put before the number of days

Lockdown from 23 March 2020
3
3
3
3
3
4
4
(Days in which doubling of cases are occurring)

5

7

14

>15

In England, first 100 cases were reported on 5 March 2020. Almost for 23 days, the doubling of cases of
COVID-19 occurred almost in 3-4 days. On 20 March 2020, all schools, restaurants, pubs, clubs, and
indoor leisure facilities were ordered to shut, with some exceptions. On 23th March, the government
imposed a lockdown on the whole population, banning all "non-essential" travel and contact with people
outside one's home, and shutting almost all businesses, venues, facilities and places of worship 18. After a
one week of complete lockdown, the cases started doubling in every 5 days, 7 days and then 14 days and
now more than 15 days.

The first 100 cases reported in United States of America were on 4.3.2020. And from there onwards, the
doubling of cases was almost between 2-4 days till 30.3.2020 i.e. for about 26 days. This may be because
those even cases were doubling every 2 days still the complete lockdown was not imposed by USA govt.
On March 16, the White House advised against any gatherings of more than ten people. Since 19 March
2020, the government advised the U.S. citizens to avoid all international travel. Travel restrictions on most
foreign nationals who had recently traveled to Iran or 28 European countries were implemented in March.
State and local responses to the outbreak have included prohibitions and cancellation of large-scale
gatherings (including cultural events, exhibitions, and sporting events), restrictions on commerce and
movement, and the closure of schools and other educational institutions. From 19 March 2020, the more
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restrictions started giving better results though not very encouraging 19. After 10 days of partial restrictions
i.e. from 30 March 2020, the cases started doubling in every 4 days, 6 days and then in 11 days and now in
more than 12 days which suggests if USA has also implemented complete lockdown the situation would
have been different.
United States of America
Date
4.3.20
6.3.20
8.3.20
10.3.20
13.3.20
15.3.20
18.3.20
20.3.20
23.3.20
26.3.20
30.3.20
5.4.20
16.4.20
28.4.20

Number of Covid-19
cases
111
252
497
936
2163
4373
8074
17439
42751
81966
160686
333593
665706
1004000**

Number of days in which doubling
of cases occurring
2 Days
2 Days
2 Days
3 Days
2 Days
3 Days
2 Days
3 Days
3 Days
4 Days
6 Days
11 Days
> 12 Days

* Partial Lockdown
**Since cases were not doubled till 28.4.20 therefore greater than sign has been put before the number of days
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Lockdown date

14 March 2020*

Partial Lockdown from 19 March 2020
2
2
2 3
2
of cases are occurring)

3

2

3

3

4

6

11

>12

(Days in which doubling

Discussion
With much of the worst performing countries far above on a logarithmic scale, India seems to be avoiding
the fate that has gripped much of the western world. By the lockdown, India was able to bring down the
cases much before the situation otherwise would have been become out of hand. The above analysis
suggests that if you don’t get in early and the outbreaks grow, they get very big and very quickly, then
managing them is a massive task. Though lockdown will not eliminate the disease but it helps in containing
the transmission of cases i.e. flattening of curve and helps the country to handle the situation with limited
health resources without a big surge of cases.
Conclusion
The lockdown ensures reduces opportunities of transmission. The lockdown in India came very early when
a relatively small number of cases were there of Covid-19. It gave the opportunity to come to terms with
the reality of this enemy. It gave time to develop capacities at the local level and preparing medical staff,
equipment and sorting out hospitals. Before we call the lockdown a complete success, countries need to
stop seeing fresh cases of Covid-19 for at least 15 days given that the virus has an approximately twoweek incubation period. Longer doubling time produce a smaller, flatter surge, but it also mean that the
public must continue social distancing to maintain that trajectory.
The lockdown comes with lot of anger, frustration and criticism. India’s courageous government took this
step and not waited till when the virus is more wide spread. Though western countries like USA, France,
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Italy, etc who all are developed countries and have best medical facilities and manpower could not take the
kind of strong action early on of lockdown and what we see that they have to struggle with immense
suffering.
Recommendations
There is no evidence to suggest that the coronavirus disease will disappear. The people may have to
consider new norms for the future. Declaring a lockdown when there was relatively a small number of
cases in India gave the country time to come to terms with the new virus.
Currently there is no drug approved for treating COVID-19 as a therapy. Also there is no vaccine which
can lead to immunity against the Covid-19 infection. Though Human trials of an eagerly-awaited vaccine,
developed by the prestigious Oxford University against the novel coronavirus began in the UK, with
scientists giving it an 80 per cent chance of success but still it will take about 5-6 months more to be
available in the market until then, physical distancing is recommended as it has been shown to slow the
spread of the disease.
Countries can begin easing restrictions in areas that show a lower incidence of cases. The WHO is
developing new strategic advice for countries considering lifting restrictions. As per the WHO countries
easing lockdowns should meet the following criteria:







The transmission is controlled.
Health system capacities are in place to detect, test, isolate and treat every COVID-19 case and
trace every contact.
Outbreak risks are minimized in special settings like health facilities and nursing homes.
Preventive measures are in place in workplaces, schools and other places where it’s essential for
people to go.
Importation risks can be managed.
Communities are fully educated, engaged and empowered to adjust to the “new norm”.

As per WHO, countries seeing their numbers stabilize should not believe the worst is over. “Now is the time
for vigilance”. Measures such as physical distancing and hand washing will need to stay in place even after
lockdowns are lifted. Change our behaviors for the foreseeable future is the key20.
Once the restrictions are eased, the capacity at health systems has to be increased. As we come out of
these lockdown situations, we may see a jump in cases. Therefore it is government’s preparedness to see
that hospitals have protective equipment in place and intensive care beds in reasonable number are also
available on standby otherwise we will go back to the situation where were we before the lockdown and
effect of lockdown will be wasted.
Acknowledgement:
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LokLF; vkSj tula[;k%
ifjizs{; vkSj eqÌs] 43¼4½%&1 58-1 72@2020

dksfoM&1 9 laØe.k dh la[;k ds nksgjhdj.k ij ykWdMkmu dk izHkko % fodflr ns'kksa ds
lkFk Hkkjr dk rqyukRed v/;;u
*ts- ih- f'konlkuh

*vuqla/kku vf/kdkjh] egkekjh foKku foHkkx] jk"Vªh; LokLF; ,oa ifjokj dY;k.k laLFkku] eqfujdk] ubZ fnYyh &1 1 0067A
lg& laiknd% izks- ,e- valkjh] ts-,u- esfMdy dkWyst] vyhx<+ eqfLye fo'ofo|ky;] mŸkj izns'kA
leh{kd%
MkW- vyh tkQj vcsnh] lgk;d izksQslj] lkeqnkf;d fpfdRlk foHkkx] ts,u,elh] ,-,e-;w] vyhx<+] mŸkj izns'kA
MkW- lS;n ,le egewn] ds-ds-;w] vkHkk] ds-,l-,A

lkjka'k
fnlacj 201 9 esa] phu ds gqcsbZ izkar esa oqgku 'kgj esa ukWosy dksjksuok;jl dks fueksfu;k ds
ekeyksa ds ,d lewg ds dkj.k ds :i esa ekU;rk nh xbZA rRi'Pkkr ;g laØe.k iwjs phu esa
QSy x;k] mlds mijkar ;g laØe.k fo'o ds vU; LFkkuksa esa Hkh QSy x;k rFkk oSf'od LokLF;
vkikrdky ?kksf"kr dj fn;k x;kA Qjojh 2020 esa] fo'o LokLF; laxBu }kjk tu LokLF;
vkikr fLFkfr] dksjksuk ok;jl jksx 201 9 dks dksfoM&1 9 uke ls fpfUgr fd;k x;k gSA
orZeku 'kks/k i= esa lwpuk ,oa vkadM+ksa ds fy, baVjusV ij miyC/k vkadM+ksa rFkk nSfud
lekpkj i=ksa dh lgk;rk yh xbZ gSA orZeku esa] dksfoM&1 9 laØe.k dk dksbZ bykt ugha gSA
dksfoM&1 9 laØe.k ds nkSjku flQZ lgk;d ns[kHkky dh vko';drk gksrh gSA dksfoM&1 9
laØe.k gsrq dbZ ,aVhok;jy nokvksa rFkk vU; mipkjksa dk mi;ksx fd;k x;k gS ijarq bu
nokvksa dh izHkkodkfjrk LFkkfir ugha gqbZ gSA dksjksukok;jl ds izlkj dks fu;af=r djus ds fy,
,dek= mik; lkekftd nwjh ¼lks'ky fMLVsÇa lx½ gSA lkekftd nwjh ds ek/;e ls dksjksukok;jl
lapj.k ds pØ dks rksM+k tk ldrk gSA blfy,] yksxksa dks ,d nwljs ls nwj j[kus rFkk izlkj
dks fu;af=r djus ds fy, ns'kksa esa ykWdMkmu ykxw fd;k x;k FkkA ykWdMkmu dk vFkZ gS fd
vko';d oLrqvksa ds flok;] lHkh ns'kksa ;k 'kgjksa esa d¶;wZ yxkukA lks'ky fMLVsÇa lx ;k
ykWdMkmu eq[; :i ls nksgjhdj.k ds le; dks c<+krk gSA dksjksukok;jl ds lanHkZ nksgjhdj.k
dk le; xfr'khy gS rFkk nksgjhdj.k le; esa o`f) gLr{ksiks@
a iz;klksa ds izHkko dks n'kkZrk gSA
Hkkjr rFkk vU; fodkl'khy ns'kksa esa dksfoM&1 9 laØe.k dh la[;k dh rqyuk ls ykWdMkmu ds
izHkko ls irk pyrk gSA vesfjdk] Ýkal] bVyh vkfn tSls if'Pkeh ns'k] ftuds ikl vPNh
fpfdRlk lqfo/kk,a rFkk ekuo lkal/ku gS] os ykWdMkmu tSlh etcwr dk;Zokgh tYnh ugha dj
lds] ftlds QyLo:i dksfoM&1 9 ds izlkj dks de djus ;k fu;af=r djus ds fy, mUgsa
vf/kd pqukSrh dk lkeuk djuk iM+kA rkykcanh ds ifj.kkeLo:i Hkkjr] dksfoM&1 9 dh la[;k
dks de djus rFkk fLFkfr dks laHkkyus esa lQy jgk vU;Fkk fLFkfr dks laHkkyuk eqf'dy gks
tkrk gSA fo'ys"k.k n'kkZrk gS fd 'kh?kz dk;Zokgh ugha fd, tkus dh fLFkfr esa laØferksa dh
la[;k esa dkQh o`f) gksrh gS( rks fLFkfr dks laHkkyuk vR;f/kd dfBu dk;Z gks tkrk gSA ;|fi
ykWdMkmu ls jksx dk mUewyu ugha gksxk rFkkfi ;g fuf'Pkr :i ls dksfoM&1 9 laØe.k dh
la[;k dks de djus esa lgk;d gS vFkkZr oØ dk leryu djus( rFkk lhfer LokLF; lalk/kuksa
ds lkFk la[;k esa cM+h o`f) gq, fcuk fLFkfr dks laHkkyus esa lgk;d gSA
izeq[k 'kCn% dksfoM&1 9] Å"ek;u ¼bUD;cs'ku½] nksgjhdj.k] rkykcanh] fodkl nj] oSDlhuA
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Abstract
After the first report of COVID-19 from Wuhan, China, the Government of India reviewed
and initiated itws multi-sectoral measures for the mitigation of this emerging public health
crisis. In India, Kerala was the first state to be affected by COVID-19, and the first case
was detected in Thrissur district on 30 January 2020. The first three COVID-19 confirmed
cases in India were medical students who returned to Kerala from Wuhan, China. The
objective of this article is to study the initiatives and the precautionary measures taken by
the Kerala state government in controlling and reducing COVID-19 cases and deaths to be
at the top amongst the states. The data used in the analysis were extracted from various
sources. The data from the day when the first case was confirmed in the area until 30 April
2020 were considered for study. Various initiatives were taken to control COVID-19 in
Kerala. The state implemented several strategies such as surveillance, contract tracing,
quarantine comfort, testing strategies, route maps, uninterrupted treatment services,
mobilising community, focussed approach, mid-day meal delivery, checking rail and road
entry points which contributed to the effective management and control COVID-19 in
Kerala.
Key words: COVID-19, Corona, Initiatives, Kerala, Pandemic, Management.
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World Health Organization’s (WHO) first situation report on Corona virus disease 2019, from 31 December
2019 through 3 January 2020, a total of 44 cases patients with pneumonia were reported and most of these
cases were commonly exposed to the Huanan wholesale market in Wuhan,China1. China reported the
outbreak to the WHO on 7th January 2020, that the new type of virus was identified as corona virus (2019nCoV)2. The confirmed cases of COVID-19 were suddenly exported through Wuhan city initially Thailand,
Japan, South Korea, soon spreading to Europe, USA and has now spread to over 200 countries
worldwide. According to WHO, 85,403 cases of corona virus disease 2019 (COVID-19) were reported
globally, as of February 29, 2020, including 79,394 cases (2838 deaths) from China and 6009 cases (86
deaths) from 53 other countries/territories/areas3. WHO declares the disease as a pandemic on 11 March
20204.
After the first report of COVID-19 from Wuhan, China, the Government of India reviewed and initiated multisectoral measures for the mitigation of this emerging public health crisis. These include point-of-entry
surveillance at 21 international airports, enhanced State-level surveillance programmes and preparedness
for handling clinical cases in designated hospitals. Till date, the Integrated Disease Surveillance
Programme (IDSP), a national health programme, Government of India, has collected samples from
symptomatic travellers in liaison with the State-level Viral Research and Diagnostic Laboratories (VRDLs),
Department of Health Research. These VRDLs respond for timely diagnosis during outbreaks 5. The WHO
and other international governments and agencies abroad have recognized the effective and bold
measures initiated by the Indian Government including Find, Isolate, Test, Treat and Trace measures. The
WHO representative to India described India’s efforts as timely, comprehensive and robust 6. Along with
several initiations by the state and local governments and authorities to address the issue surrounding
COVID–19 spread, the nationwide ‘Janata curfew’ on March 22, 2020 followed by a nationwide 21–day
lockdown to further extension of the lockdown to phase two until April 14, 2020 have received positive
reviews nationally and globally.
The prevalence of COVID-19 varies from country to country. Till 29 February 2020, only three cases were
reported in India7. In the beginning, the numbers remain nearly constant until early March but since then,
the outbreak spread rapidly in almost all parts of the country. As on 31 March 2020, there were 1397
COVID-19 positive cases were reported and it have reached 33610 on 30 th April, 2020 according to
Ministry of Health and Family Welfare, Government of India. The first corona death in India was reported on
12 March 2020 in Karnataka. On 31 March 2020 the number of deaths due to COVID-19 became 35 and
again rises to 1075 after one month (30 April 2020)8.
But within a few weeks the nationwide number had increased, with cities including Mumbai showing
thousands of cases and several hospitals shutting down in panic. Over the same time, Kerala, relatively
prosperous state on the southern tip of the subcontinent start to “flatten the curve”. In view of this, the
present paper is an attempt to study the initiatives and precautionary measures taken by Kerala state
government in controlling and reducing COVID-19 cases and deaths to reach top among the states.
Data and Methodology
The data used in the analysis were extracted from various sources. Majority of the data were extracted
from various federal and government websites, which have been updating regularly. Nonetheless, in cases
where official statistics were not available, other source including newspaper articles were also used to
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complete the time series data. The data from the day when the first case was confirmed in the area until 30
April 2020 were considered for study.
Profile of Kerala State
Kerala is popular for tourism; the state also tags along for the best human development indicators in the
country, even matching that of the Scandinavian countries. Kerala may be a small state (38,863 square
kilometres), it represents only 1.18 percent of total area of India, but its population of 35 million makes it
India's eighth most densely populated state with 860 per square KM according to 2011 census 9. Highest
sex ratio with 1084 (per 1000 males) was reported by Kerala. The state also have lowest infant mortality
rate (10), Maternal Mortality Ratio (MMR) of 46, TFR of 1.8 and birth rate of 14.2 according to SRS 201710.
Life expectancy of male and female is 74.2 and 78.1 respectively during 2016-2011. Kerala have the highest
literacy rate of 94 percent in India9.
Kerala have around 2.9 beds for every thousand population. Italy has 3.2 beds, and the United States has
2.2 beds per thousand. World Health Organisation stipulates only one doctor per 1,000. India’s national
average is one doctor for 2,000 people. Kerala has 1.5 hospitals per 1,000 square metre12.
COVID-19 status in Kerala
Kerala was the first state reported COVID-19 case in Thrissur district on 30 January 2020 in India13. The
first three COVID-19 confirmed cases in India were medical students who returned to Kerala from Wuhan,
China. When they confirmed positive, all the three and their family members were send to home
quarantine and provided essential foods and services at home. All the three were recovered later. This is
not the first time the state of Kerala is faced a similar situation. The Nipah virus outbreak in late May 2018
was centric to the northern districts of Kozhikode and Malappuram 14. The virus had no particular vaccine or
cure, and protection. Moreover, this was a challenging situation for India's well performing state in terms of
medical awareness and infrastructure. The state government along with health department was very alerts
and fought with the resources it had, giving importance to its clampdown15. After successfully defeating the
Nipah virus, Kerala has utilized this experience in activating state machinery, mobilising community and
launching awareness campaigns against COVID-19 spread after a rather bumpy start.
Ways Kerala is fighting against COVID-19
Social distancing and other precautions: The use of face masks was promoted from January 30.
Schools and colleges were closed on March 10, and all religious groups were told to cancel gatherings to
encourage social distancing. For school children who rely on free meals, food was delivered to their homes.
When work from home became the norm, internet service providers were asked to improve bandwidth.
Contract Tracing: With previous experience of virus containment at hand, the state health department
initiated a massive tracking exercise to trace a person who came in contact with newly infected people. At
panchayat level, ASHA and 'Kudumbashree' workers have been asked to track if any people in their
respective areas have come from abroad. Officials traced those who returned to Kerala from infected areas
and isolated them even if they had minor symptoms. Some others were home quarantined. Trained health
workers were deployed to assist them.
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Route Maps: District authorities were prepared route maps of the infected people, which involves tracking
very point from when the patient landed in India or came in contact with an infected person, upto when they
were admitted to a hospital. The information gathered included place and time.
Testing: The National Institute of Virology, Pune, helped set up a facility in Alappuzha to speed up testing.
The government also launched 12 testing labs for early identification of COVID-19 patients. More testing
centres were opened later. Kerala was far ahead of any other Indian states in tests per million while having
lower than mean percentage of positive. At one point Kerala, Maharashtra and Tamil Nadu had comparable
number of cases between 300 and 400. Infact, Kerala took the lead in testing from the very beginning and
has fallen a bit behind only now after its curve has begun to flatten while cases have continued to flare up
in other parts of our country. Roughly1 in 5 individuals were tested by Kerala 16.
Fig 1
Number of Samples Tested Day-wise

Testing Criteria released on 6 March 2020 stated that symptomatic individuals with travel history will be
tested as well as their close contacts. On 6th March, the day testing criteria was declared for the first time,
Hardeep Puri, Union Minister for Civil aviation tweeted that Universal Screening had started at all
International Airports. On 6 March 2020, Kerala also declared that it will universally screen all international
passengers and newspaper reports indicating that this was implemented at Kerala’s 4 International
Airports. On 10thMarch Kerala declared that they will screen all domestic passengers coming in at the
airports in the state. On 15th March Kerala began screening all railways and buses coming from outside the
state and putting people with symptoms in quarantine16. No other state Government appears to have taken
all these measures so proactively, as it is above and beyond what was recommended by the Central
Government.
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Quarantine Comfort: Centre's period of quarantine was 14 days, while Kerala was quarantining people
for 28 days. People who had returned from Wuhan and other Chinese territories were told to quarantine at
home for 28 days. All contacts were tracked and asked to self-isolate at home. Today, anyone entering the
state has to undergo a mandatory 28-day quarantine.
Isolation Wards: Isolation wards were setup in medical colleges, general and district hospitals. Around
635 corona care centres were created in hostels,88educational institutions and unoccupied buildings.
Besides that, around 125,000 rooms were kept aside to accommodate suspected cases.
Focus on Mental Health: The state opened multiple call centres to keep check on the mental health of
those who are home quarantined. A live counseling hotline is being used to provide stress relief to the
affected people. The mental health division is in constant contact with patients and giving them good
psychological support.
Focused Approach: On February 18, Kerala constituted three high-level committees and experts groups
to advise the government on COVID-19. Among their members were special virologists, disaster
management experts, software professionals, hospital administrators, former civil servants and retired
defense personnel. Also set up a special monitoring group headed by Secretary to the Chief Minister and
officer on Special duty. State chief secretary was directed to coordinate with various departments and the
centre17.
Mobilising Communities: Lessons learned from the management of Nipah out break that government
could not manage the response alone. Kerala's robust panchayat raj system and urban local bodies
mobilised support for the contract tracing and support to affected families. Non-government organizations
arranged for supplies including protective gear. Opinion leaders, religious leaders, media, civil society
organizations were all co-opted into responding to the threat. This led to the community trusting
government and coming forward to provide the needful information, volunteering to provide resources and
following directions of the government even it was painful for them18.
Mid-day Meal Delivery: As the government announced on March 10 that all classes, including at
madrasas, anganwadi centres and private tutorial institutions, would remain closed till the end of the month,
the CM assured that the government would home-deliver the mid-day meals provided at anganwadi centres
across the state. The move has received widespread praise. Taking a cue from this, the Karnataka
government said it would deliver groceries to the homes of children studying in anganwadis while they
remain shut this week19.
Checking Rail and Road Entry Points: Kerala government launched intensified medical check-ups at 24
spots bordering Tamil Nadu and Karnataka for people entering the state by rail and road. A special team
monitors all the passengers of inter-state trains at the first station inside Kerala borders. The team
comprises of one paramedical staff, a police man and a local volunteer and they can examine two train
bogies at a time and examine all passengers. The train passengers would also get an SMS alert, saying
they would beneficiaries checked at the first station the train touches after entering Kerala. 19 The state
government has also identified 24 points in the border road areas of Kerala from north to south and a
separate team, headed by a Deputy Superintendent of police (Dy. SP) monitor those who travel by
vehicles.
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Break the Chain: The health department of Kerala launched a "breaking the chain" campaign to
encourage hand sanitizing among people in order to prevent the spread of corona virus. Sanitizing among
people in order to prevent the spread of corona virus. There are chances of the virus being spread through
our hands. Sanitizing our hands will break the chain and prevent the spread of the virus. The campaign
promotes use of hand sanitisers or washes the hands with soap and maintains personal hygiene 19.
Data Transparency on COVID-19: Except Kerala and Tamil Nadu, no other major states affected by
Covid-19 have released regular reports from the beginning providing comprehensive data which can
beneficiaries easily accessible through the website. Delhi has released reports from the day the city
th
reported its first case on 4th March. Rajasthan saw
89 its first case on 14 March. Madhya Pradesh,
understandably, has begun releasing reports giving testing numbers only from 30th March on wards.
Detailed reporting began from 16th March. Reporting for all India data at the Ministry level started only from
6th March16. While in Kerala, the Directorate of Health Services publishing daily corona bulletin is available
in their website with all the details from 25February 2020 onwards.
Fig 2
November of COVID-19 Positive Cases in Kerala till April 30

Another issue is that of language. Gujarat and Madhya Pradesh only provide reports in their State’s official
language: Guajarati and Hindi respectively. Maharashtra’s reports are erratic; sometimes they are posted in
both Marathi and English and sometimes in either one of the two languages. Tamil Nadu, West Bengal,
Delhi, Rajasthan and the Ministry give reports in English only. Kerala stands out again, giving reports in
both Malayalam and English always16.
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Table 1
Number of Cases, Active Cases, Recoveries and Death of COVID-19 in Kerala District-wise till 30
April 2020
District
Kannur
Kottayam
Idukki
Kollam
Kasaragod
Palakkad
Ernakulam
Malappuram
Thiruvananthapuram
Pathanamthitta
Kozhikode
Thrissur
Alappuzha
Wayanad
Total (all 14 districts)

Active cases Recoveries Deaths Total cases
42
72
0
114
17
3
0
20
14
10
0
24
12
8
0
20
8
171
0
179
2
11
0
13
1
22
1
24
2
21
1
24
2
14
1
17
1
16
0
17
1
23
0
24
0
13
0
13
0
5
0
5
0
3
0
3
102
392
3
497

Source: Directorate of Health Services, Kerala, Various Daily corona Bullettins20

The table 1 indicates that out of 497 reported COVID-19 cases, 392 patients were recovered and 102 are
still active and only 3 deaths reported on 30 April 2020 in the state of Kerala. Kerala have the best
recovery rate in the country with 79 percent according to the Ministry of Health family Welfare, followed by
Tamil Nadu and Telangana with 52 and 42 percent respectively21.
Other Initiatives: Sanitizer production in the state by Kerala State Drugs and Pharmaceuticals limited,
Increasing internet connectivity by 30-40 per cent to the people who are quarantined or need to work from
home, awareness among migrant workers through awareness campaign in their local languages, visits of
government officials to the patients in the isolated wards, daily press conference and updates of COVID-19
daily, prisons manufacturing masks and make it available in low cost, batting and prepping for foreign
arrivals etc activities helped Kerala to stands on top of fight against COVID-19 in India.
Conclusion
Preparing route map to trace the places those infected visited before being identified as positive proved to
beneficiaries highly successful when maps are widely circulated on social media. Looking at the map, it
became possible for people to maintain social distance and contact health officials if they happened to
beneficiaries in that locality with the infected people. The media also shares the experiences of people who
have been quarantine, self-isolation and even completed treatment as recorded in their own words, thereby
creating a rich source of content for people to reflect upon. These proactive attempts have proven to
beneficiaries crucial in Kerala's effort to flatten the curve. The success in Kerala could prove instructive for
the Indian government, which has largely shut down the country to stop the spread of the contagion but
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continuous to see the curve turned upward. The US Publication noted "proactive measures adopted by
Kerala such as early detection of cases and broad social support measures can beneficiaries a model for
the rest of the country22".
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LokLF; vkSj tula[;k%
ifjizs{; vkSj eqÌs] 43¼4½%&1 73-1 84@2020

,sls dkSu ls fcUnq gSa tks dksfoM&1 9 dh jksdFkke esa dsjy dks 'kh"kZ LFkku
iznku djrs gSa \
*"ksfju jkt Vh-ih*lgk;d vuqla/kku vf/kdkjh] jk"Vªh; LokLF; ,oa ifjokj dY;k.k laLFkku] eqfujdk] ubZ fnYyh &1 1 0067A
lg&laiknd% MkW- Jhfuokl iVuk;d] lg& izksQslj ,oa ,lksfl,V Mhu] Ldwy vkWQ ck;ksVsDuksykWth] ds-vkbZ-vkbZ-Vh- MhEM fo'ofo|ky;]
Hkqous'oj] vksfM'kkA
leh{kd%
MkW- rhFkh ifjtk] lgk;d izksQslj( MkW- gMxw eSafMÝks] foftÇVx lkbafVLV( rFkk

MkW- vfer ;kno] vuqla/kku oSKkfud( Ldwy vkWQ

ck;ksVsDuksykWth] ds-vkbZ-vkbZ-Vh- fo'ofo|ky;] Hkqous'oj] vksfM'kk A

lkjka'k
phu ds oqgku ls dksfoM&1 9 ls izkIr igyh fjiksVZ ds i'Pkkr] Hkkjr ljdkj us bl mHkjrs gq,
tu LokLF; ladV ds 'keu gsrq cgq&{ks=h; iz;klksa dh leh{kk rFkk igy dhA Hkkjr esa
dsjy dksfoM&1 9 ls izHkkfor gksus okyk izFke jkT; Fkk rFkk dksfoM&1 9 ls laØfer igyk
O;fä f='kwj ftys esa 30 tuojh 2020 dks ik;k x;k FkkA Hkkjr esa igys rhu dksfoM&1 9
iq"V ekeys esfMdy Nk= Fks] tks phu ds oqgku ls dsjy ykSVs FksA bl ys[k dk mÌs';
dksfoM&1 9 ekeyksa ,oa e`R;q dks fu;af=r djus rFkk de djus esa dsjy] jkT; ljdkj }kjk dh
xbZ igyksa ,oa ,gfr;krh iz;klksa dk v/;;u djuk gS] ftlds dkj.k jkT;ksa esa dsjy 'kh"kZ
LFkku ij gSA fo'ys"k.k esa iz;ksx gq, MsVk dks fofHkUUk lzksrksa ls fy;k x;k gSA v/;;u gsrq
igys ekeys dh iqf"V ds fnu ls ysdj 30 vizSy 2020 rd ds vkadM+s fy, x,A dsjy esa
dksfoM&1 9 dks fu;af=r djus ds fy, dbZ igysa dh xbZaA jkT; us fuxjkuh] laidZ vuqjs[k.k]
DokjaVkbu lqfo/kk] ijh{k.k uhfr] ekxZ ekufp=] fuckZ/k mipkj lsok,a] lkeqnkf;d ykecanh] dsafær
n`f"Vdks.k] e/;kºu Hkkstu forj.k] jsy ,oa lM+d izfof"V Çcnqvksa ij tk¡p vkfn dbZ j.kuhfr;k¡
ykxw dha] ftuls dsjy esa dksfoM&1 9 ds izHkkoh izca/ku ,oa fu;a=.k esa ;ksxnku feykA
izeq[k 'kCn% dksfoM&1 9] dksjksuk] igy] dsjy] egkekjh] izca/kuA
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