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Editorial

Increasing Stress and Burnout among Health Care Providers during the COVID 19
Management: Challenges and Preventive Strategies

*Rajni Bagga
*Prof. and Head, Department of Social Sciences, The National Institute of Health and family Welfare (NIHFW), Munirka, New Delhi-110067.

Burnout is a syndrome characterized by high emotional exhaustion, high depersonalization (i.e., cynicism)
and a low sense of personal accomplishment from work. It is known to be a major occupational problem
among healthcare providers. In the wake of the unprecedented challenges created by the COVID-19
pandemic and the accompanying global public health emergency, the frontline health care providers
(HCPs) are experiencing increased workload with an increasing number of confirmed cases; long periods
of isolation from family; critical lack of psychosocial support; fears of transmitting the virus to family/others
in addition to decreasing sleep and minimum required rest; progressively depleted workforce due to getting
infected/isolation, incidents of stigma/discrimination/hostility; and shortage of personal equipment at certain
times.

As they navigate these difficult challenges while continuing fulfilling their professional responsibilities, this
has presented grave dilemmas for the HCPs ranging from balancing physical, mental and emotional needs
to aligning patient needs with the needs of their own family along with the continuous care for severely sick
patients.

It has become vital to recognize how the present workplace-related stress is increasingly affecting their
mental and emotional wellbeing leading to burnout symptoms. The global research, focused to identify
the impact of covid-19 on HCPs, reported considerable rates of depression anxiety, insomnia and non-
specific symptoms of psychological distress among HCPs due to excess workload in providing health
services. While these frontline providers are holding us together, supporting their well-being requires
sustained attention at the national, state and institutional level. Thus, the need for adopting multipronged
evidence-based approaches addressing burnout during this pandemic is crucial.

To prevent burnout through effective measures by ensuring the mental and emotional wellbeing of
healthcare providers globally, we need interventions ranging from increasing the awareness of work-related
stress and burnout, promoting mindfulness and self-care practices for promoting mental wellbeing.
Ensuring optimal mental health services and interventions, revising organizational policies and practices,
issues such as paucity of health care providers and constrained resources as the reasons of burnout are
required to be addressed soon. The policymakers and practitioners should adopt such interventions and
develop context-specific approaches promoting a healthy workplace and preventing burnout during the
COVID-19 pandemic.
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Abstract

Physicians, nurses, and other frontline health-care workers are keeping the community together. These
warriors have been celebrated in many countries, including India, as heroes for their work during the
COVID-19 pandemic. But unfortunately, not everyone appreciates their efforts and contributions. As the
corona virus spreads across the world from end 2019, health-care providers including physicians,
nurses, paramedics, have been facing attacks, both physical and psychological due to the stigma and
discrimination from the fearful and prejudiced people. The health system as a whole has been under
extreme pressure. Experiencing such violence, stigma and discrimination has definitely taken a toll on
the mental and emotional health of health care workers across the world. Though the Government
agencies have acted swiftly with several measures to contain this violence, much more actions are
required at the level of the civil society to protect the health-care personnel, our most valuable assets in
our fight against the COVID-19 pandemic.

This unprecedented public health emergency of COVID-19 pandemic has shown that health facilities,
medical transport, patients as well as health care workers and their families can become targets
everywhere. This alarming trend emphasizes the need for improved measures to protect them from
such acts of violence. Attacks on health care providers not only affect the psycho-social health of
frontline workers in the health sector but also diminishes the ability of the health system to provide
quality health care. This paper is a brief overview of violence against healthcare providers, how it has
affected healthcare globally; and discusses the measures which can be taken to prevent such kinds of
unwarranted incidents.

Key words: Workplace violence, Health care providers, Psycho-social health, legislation.

Introduction

Doctors have turned into soldiers these days. They have been going to work every single day, while the
rest of the country has been in a state of lockdown since March 2020. Against all odds, they are adhering to
their hypocrite oath and trying to serve the patients to the best of their abilities. Doctors are working non-
stop often without protective gear. Their mental health is being pushed to the limit because they are afraid
of going back home to families, worried that we may be carriers of Corona virus. But what has really broken
their hearts in the past few days is the violence they have faced. Deeply disturbed by the number of attacks
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on medical personnel by patients and their families, the government has to declare attacks on doctors a
non-bailable offence. The pain behind this message resonates the mental and emotional trauma these
circumstances are leading to for the doctors.

In January 2020, COVID — 19 outbreak was declared as a Public Health Emergency of International
Concern (PHEIC) by Word Health Organization (WHO). But later in March 2020, after the assessment,
COVID - 19 was characterized as a pandemic’. During the initial days of outbreak, government requested
everyone to stay at home while the healthcare professionals fought this raging COVOD - 19 pandemic on
the front line. During this present unprecedented crisis, it's the healthcare providers (HCPs)- the main
frontline warriors, struggling to hold the population together. Health workers, since the beginning, have
been on the front line of the COVID-19 outbreak response and as such have been continuously exposed
to hazards that put them at risk of infection. Hazards include pathogen exposure, long working hours,
psychological distress, fatigue, occupational burnout, stigma, and physical and psychological violence. In
spite of putting their life in danger to protect the world from this pandemic, and most unfortunately in some
instances, these warriors are being seen as a threat, who are in fact the fire-fighters in the current crisis.

It is heartening to note the worth that is given to the frontline health care providers by the people, right from
the top leadership of the country to the destitute and slum dwellers. When the Prime Minister of India
appealed to the nation to applaud the health care providers and front line workers on 22 March 2020 and
the social media covered a lot of footage of the people applauding across the country, at the same time, in
several places, some people started attacking healthcare providers. The healthcare workers across the
world are most susceptible to workplace violence but their concerns are the least discussed and
deliberated upon. According to the World Health Organization, around 8 to 38 per cent of the healthcare
workers suffer physical violence at some point in their careers2. A study conducted by the Indian Medical
Association had found that at least 75 per cent of the Indian doctors have faced some form of violence, 12
per cent of whom suffered some form of physical violence?®.

On one side, the physicians, nurses, and other front-line health-care workers have been celebrated and
applauded around the world, and tributes are pouring in amid the covid-19 pandemic for their relentless
services as frontline workers. They have been saluted as heroes and given standing ovations in India as
well. Unfortunately, the incidents of violence against healthcare workers have been reported from all parts
of India, which has increased manifold during the COVID-19 outbreak, and most of these attacks are
perpetrated when the healthcare workers are sent to collect samples of suspected COVID-19 patients.
Since the beginning of this pandemic, stories of health-care personnel facing attacks as they travel to and
from health-care facilities are being reported. Cases have been reported of people affected with COVID-19
attacking healthcare workers, sanitary workers and police who are in the frontline for the management of
the outbreak. These frontline warriors are facing discrimination on account of heightened fear and
misinformation about the infection. In some cases, those who recovered from COVID-19 also face such
discrimination. Further, certain communities and areas are being labeled as harmful, purely based on false
reports floating in the social media and elsewhere. The social stigma associated with COVID-19 public
health emergencies seems to have caused fear and anxiety leading to prejudices against people and
communities resulting in social isolation. Apart from hazardous risk of infection, anxiety and being
separated from their families, they are also increasingly dealing with social ostracism, harassment,
stigmatism and even assault. From across India, reports describe health-care workers being beaten,
stoned, spat on, threatened, and evicted from their homes.
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It is extremely unfortunate to see these incidents happening on daily basis and healthcare providers being
attacked both physically and emotionally. There have been multiple cases across India, when healthcare
professionals were evicted from their rented houses due to fear of Corona virus. Healthcare workers are paying
a heavy price in this battle against COVID-19. Some of such instances are described below:

e A resident of AIIMS, Bhopal posted on his Facebook that he was assaulted one night by a policeman
while he was returning home from emergency duty. According to the doctor, the policeman said that
doctors were responsible for spreading the virus.

e In New Delhi, a middle-aged man attacked two doctors who had gone out to buy some fruits, after
accusing them of spreading the virus®.

e A psychiatrist in Surat, found to her horror that her neighbours were not much better. When she came
back from hospital to her apartment, a neighbour told her he was sure she had the virus. The next day,
the same neighbour began shouting and tried to hit hers.

e Avideo of healthcare workers being pelted with stones as they were chased away from a locality went
viral. This was from Indore, Madhya Pradesh. Of the five health workers, who were in the area to
screen suspected COVID-19 patients, two women doctors suffered injuries8.

e On 1 April 2020, doctors were attacked by relatives of a COVID-19 patient in a southern Telangana
hospital, after his death’.

e A disheartening incident took place in Chennai, when a 55 year old neurosurgeon, who died of corona
virus while serving in the hospital, was later denied a proper burial of the body. Locals protested at the
cemetery, pelted stones and attacked the ambulance which was carrying the body of the doctor for
burial®.

An Unprecedented Global Catastrophe

Healthcare workers in India, are not the only targets who are facing these problems, There have been
cases in other countries too. An increasing number of attacks against the healthcare
providers, engaged in the pandemic response, are being reported worldwide from Mexico, Europe, the
Middle East, the US, Latin America, Australia, Asia, the Pacific and Africa. In the Philippines, a nurse was
reportedly attacked by men who poured bleach on his face, damaging his vision®.

There have been many acts of violence reported from New York, USA like slashing of tyres of vehicles,
trashing the lobbies of hospitals as well as coughing and spitting on healthcare providers. Another similar
act of violence occurred in Oklahoma University Medical Centre in Oklahoma City on 2 April, the reason
behind which is expected to be that the suspect believed that the victims (nurses) were exposing others to
the corona virus10.

In Philippines, a man in Quezon province allegedly shot an ambulance driver for the fear that the vehicle
was going to spread the virus when it entered a subdivision. Days before this, a mob ganged up and threw
bleach all over the face of a front-line worker, who was on his way to the hospital in Tacurong City in Sultan
Kudarat to report for his duty. Two nurses in Cebu were refused entry in the condominium where they were
staying after they told that they were nurses!".
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Consequences of Attacks on HCPs in the Present Scenario

Attacks on health care providers not only directly affect the ability of the health systems to deliver services
but also take a heavy toll on the psycho-social health of patients, critical healthcare providers on the
frontline and their families. Several causes have been reported/identified by various researchers for
violence against the doctors. The outcome and the impact of such a violence which may be in the range of
physical to verbal, may lead to burnout, stress and in extreme cases as the reason for turnover!2-16,

A study conducted in Wuhan, China reported that how this COVID-19 pandemic is affecting the mental
health of medical and nursing staff, and causing mental health disturbances (depression, anxiety, insomnia
and distress). A study suggests that out of total participants, a considerable proportion had symptoms of
depression (50.4%), anxiety (44.6%), insomnia (34%) and distress (71.5%)'’. Another study from China
suggested that 36.9 per cent of the medical staff had sub-threshold mental health disturbances, 34.4 per
cent had mild disturbances, 22.4 per cent had moderate and 6.2 per cent had severe disturbances’.

It has also been already established that whenever there is violence against healthcare providers, it leads
to burnout, emotional and psychosocial stress'®. And workplace violence not only affects the psycho-social
health of healthcare providers but also has financial impacts. These impacts have been divided into two:
direct and indirect cost of workplace violence. Direct cost results from the subsequent litigation from the
party or parties involved in the incidents of violence. Indirect cost is rather difficult to calculate due to
challenge of quantifying the burden of indirect costs related to workplace violence. For example, the lost
work days due to a violent event and lost wages lead to higher than average turnover, increased requests
for medical leaves and stress related illnesses?0.

From these data, it can be concluded that how violence amid this pandemic is causing a double burden on
mental health of HCPs. These incidents of abuse and assault lead to the further burden on the
infrastructure, police and other protective agencies. In these circumstances, we are very concerned that
this might lead to a devastating impact and long-lasting consequences on the mental health of the HCPs.
Hopefully, we may come out of this COVID 19 pandemic but this violence during these hours of the time, is
going to leave an imprint on the mental health of HCPs.

Prevention of Violence against HCP

There is an urgent need to counter such prejudices and to rise as a community by responding appropriately
in the face of this adversity. All the responsible citizens need to understand that health workers deserve our
support, praise and appreciation.

In India, the Union Cabinet approved the promulgation of an Ordinance to amend the Epidemic Disease
Act, 1897 in the light of pandemic of COVID-19 to protect the health care providers and property during the
epidemic. The amendment makes ‘acts of violence’ cognizable and non-bailable offences. Commission or
abetment of such acts of violence shall be punished with imprisonment for a term of three months to five
years, and with fine of Rs.50,000/- to Rs.2,00,000/-. In case of causing grievous hurt, imprisonment shall
be for a term six months to seven years and with fine of Rs.1,00,000/- to Rs.5,00,000/-. In addition, the
offender shall also be liable to pay compensation to the victim and twice the fair market value for damage of
property2!. As this amendment is in the Epidemic Disease Act, 1897, lone, so this punishment will be
applicable during the epidemics only. Then what will happen to the perpetrators when this epidemic will be
over, will they be allowed to attack the HCPs?
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There is a need of a Central Law to check the violence against HCPs. Indian Medical Association
demanded the same in 2019 after which a bill- “The Health Services Personnel and Clinical Establishments
(Prohibition of Violence and Damage to Property) Bill, 2019” was drafted by the Health Ministry and put in
public domain for feedback?2. This bill was approved by the Law Ministry but the Home Ministry dismissed
the need of a separate law to check violence against HCPs stating that there should be no specific law for a
particular profession, and the IPC and CrPC are sufficient to deal with it23.

Though the Indian Government is playing a very important role in providing protection to the HCPs by not
only making laws against violence but also by taking measures to provide hospitals and other healthcare
facilities a safer environment by better allocation of GDP in healthcare.

The government agencies also need to pay attention to improve the conditions of the Government hospitals
and fill the vacant positions which will address the shortage of staff. The primary and secondary centres
should be equipped with adequate drugs, instruments and staff so that many conditions can be cured at
this level itself which will lead to decrease in burden at the tertiary level and will give more time to doctors to
deal with patients who require skilled interventions?4.

Hospitals can be equipped with a sound alarm and cameras security system dedicated to violence
incidents so that in case of any emergency, doctors can get the help easily and early. Number of relatives
of a patient entering in the hospital should be restricted. There should be a standard operating procedure
(SOP) to handle these kinds of situations. The doctor also plays a crucial role in these situations. Doctor
should know his abilities and limits and when to refer to more competent colleagues.

Communication skills should be developed for building a doctor-patient relationship. Proper counseling of
the patient and families should be carried out, by doctors to explain about the illness, possible treatment
options and their potential complications, if any; expected duration of the treatment, possible outcome if
untreated, overall prognosis and financial implications.

The doctor should also be alert about signs that a patient or relative may turn violent. He/she should look
for STAMP24;

Staring to intimidate

Tone and volume of voice, yelling, sarcastic, and caustic replies
Anxiety approaching dangerous levels

Mumbling- suggesting increasing frustration

Pacing around the room in agitation.

The Health Care in Danger (HCID) team at the International Committee of the Red Cross (ICRC) has
developed a checklist which provides practical and actionable summary of measures for preventing,
reducing and mitigating the effects of violence against healthcare workers and patients during COVID-19
response?. This checklist provides recommendations which can help in prevention and reduction of
violence against healthcare providers. These recommendations include multiple dimensions.

Support of health-care workers with high exposure to stress and violence by helping them to stay vigilant
about protocols by making information easily available, create a schedule for rest and meal breaks,
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encourage them to communicate about their stress, fears, concerns and frustrations and being attentive to
signs of burnout and other stressors.

. Asses the risks and implement preparedness measures by creating emergency contingency plan and
ensuring that it covers what to do if there is a security threat or incident, and the protocol for managing it.
Conduct a risk analysis of a particular context, as each healthcare service faces a unique set of risks; and
list of possible actions to prevent them or mitigate their consequences for people and workflow. Closely
monitor the likelihood of violence and do not neglect indirect forms of violence. While isolating the patients
keep the gender and other factors in mind, as quarantine and isolation enhance tensions and separate
people from their loved ones.

Understand and promote the rights and responsibilities of staff to provide respectful and ethical care. It
must be ensured that protocols for triage and care comply with the ethical principles of healthcare:
prioritization should be based solely on clinical need, impartiality, confidentiality, do-not-harm, patient
autonomy; and informed, voluntary consent by the patient. Needs of vulnerable groups such as children,
women, elderly, people with mental health conditions and ethnic minorities should not be neglected. In
those kind of situations where patient's autonomy conflicts with the public health imperatives, it is to be
made sure that all the decisions are fully disclosed and discussed with the patient(s), staff and the
management.

Engage, listen and communicate with the public. It is necessary to communicate clearly about the
parameters and protocols which have been adopted, in the interest of openness, transparency and
accountability. Remember that the public’s perception and acceptance of health-care services and staff are
crucial for these efforts.

Coordinate with security forces and other services. Stay up to date on the new policies of the hospital, state
and country concerning the health sector. There should be a contingency plan for evacuation of staff
members and patients in case of an emergency. Coordination with the security personnel accordingly and
making it sure that they are aware of these plans and infection prevention and control measures are too
important.

Documentation, monitoring and reporting of violent incidents, discrimination and/or stigmatization
happening in the area where healthcare is being provided are to be looked into carefully.

Conclusion

Although the Ordinance to amend the Epidemic Act provides some relief amid the present trend of attacks,
it cannot be considered as a permanent solution for the attacks against healthcare providers. As soon as
the epidemic ends, Epidemic Act will cease to function, and situation will become as it was before the
epidemic. There is need of some permanent solution, if we actually want to stop the violence against
healthcare workers. Healthcare Service Personnel and Clinical Establishments (Prohibition of Violence and
Damage to Property) Bill which was proposed by the Ministry of Health and Family Welfare may play an
important role in achieving this.

At the end, this should also be kept in mind that it is not the responsibility of the Government only to protect
the healthcare providers from violence. Active participation of the society/community is also required in the
prevention of this violence. Media must put forth unbiased news to the public and not wrap them up in with
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unverified and unsubstantiated stories to increase the TRP. The general public and bystanders should try
to mitigate such situations rather than turn into hooligans by blinding following the mob, or worse, by
standing there and recording the incident. We also need a social shift towards a culture that does not think
that violence is an unavoidable content or accept that violence is necessary. This culture is not simply
about individuals but extends to the whole society.

References

1.

2.

10.

1.

Corona virus disease (COVID-19) outbreak [Internet]. [cited 2020 May 3]. Available on:
https://www.who.int/westernpacific/emergencies/covid-19

WHO | Violence against health workers [Internet]. World Health Organization; [cited 2020 Aug 13].
Available on: http://www.who.int/violence_injury_prevention/violence/workplace/en/

Over 75% of doctors have faced violence at work, study finds | India News, Times of India [Internet].
[cited 2020 Aug 13].

Available from: https://timesofindia.indiatimes.com/india/Over-75-of-doctors-have-faced-violence-at-
work-study-finds/articleshow/47143806.cms

Delhi, 9 April 2020: Ist 2020 06:00. Delhi: Two women resident doctors assaulted by man for
“spreading” Covid-19 [Internet]. India Today. [cited on 3 May 2020].

Available on: https://www.indiatoday.in/india/story/delhi-two-women-resident-doctors-assaulted-by-
man-spreading-covid19-1664923-2020-04-09.

They think | will bring corona virus to building: Surat doctor on being attacked, abused by neighbours
- MSN-IT News [Internet]. [cited on 3 May 2020].

Available on: https://www.indiatoday.in/msn-it/story/they-think-i-will-bring-coronavirus-to-building-
surat-doctor-on-being-attacked-abused-by-neighbours-1664084-2020-04-07.

Corona virus lockdown India: On camera, COVID-19 health staff attacked, chased Aaway In Madhya
Pradesh’s Indore [Internet]. [cited on 3 May 2020].

Available on: https://lwww.ndtv.com/india-news/coronavirus-lockdown-india-on-camera-health-
workers-attacked-in-madhya-pradeshs-indore-2-doctors-inj-2204649.

Reporter S. Doctor assaulted over death of COVID-19 patient. The Hindu [Internet]. 2020 Apr 1 [cited
on 3 May 2020]; Available on: https://www.thehindu.com/news/national/telangana/doctor-assaulted-
over-death-of-covid-19-patient/article31230546.ece

Chennai, 21 April 2020 SL: Mob denies burial to Chennai doctor after Covid-19 death, many ask is
clapping hands enough | 10 points [Internet]. India Today. [cited 2020 May 3]. Available from:
https://www.indiatoday.in/india/story/chennai-doctor-dies-of-coronavirus-denied-burial-10-points-
1669313-2020-04-21.

Health workers become unexpected targets during covid-19. The Economist [Internet]. [cited on 13
August 2020].

Available on: https://www.economist.com/international/2020/05/11/health-workers-become-
unexpected-targets-during-covid-19.

Health workers face attack, abuse on corona virus front line | Miami Herald [Internet]. [cited on 3 May
2020].

Available on: https://www.miamiherald.com/news/coronavirus/article241967281.html

Stigmatisation of coronavirus front-line health workers appalling: Inquirer, Asia News & Top Stories -
The Straits Times [Internet]. [cited on 3 may 2020].

Available on: https://www.straitstimes.com/asia/stigmatisation-of-frontline-health-workers-appalling-
inquirer

58


https://www.indiatoday.in/india/story/chennai-doctor-dies-of-coronavirus-denied-burial-10-points-1669313-2020-04-21
https://www.indiatoday.in/india/story/chennai-doctor-dies-of-coronavirus-denied-burial-10-points-1669313-2020-04-21
https://www.miamiherald.com/news/coronavirus/article241967281.html

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

di Martino V. Workplace violence in the health sector. 2003: 38.

Mayhew C & Chappell D. Workplace violence in the health sector — A case study in Australia. J
Occup Health Saf. 1 Jan. 2003: 19.

Reddy IR, Ukrani J, Indla V & Ukrani V. Violence against doctors: A viral epidemic? Indian J
Psychiatry. 1 April 2019; 61(10): 782.

Stebbing J & Powles T. Stress in the workplace amongst medical professionals. J Postgrad Med. 4
Jan. 2007; 53(2): 83.

The epidemic of violence against healthcare workers | Occupational & Environmental Medicine
[Internet]. [cited on 19 Oct. 2019].

Available on: https://oem.bmj.com/content/61/8/649.1

Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with mental health outcomes
among health care workers exposed to Corona virus Disease 2019. JAMA Netw Open. 2 Mar. 2020;
3(3): €203976-e203976

Kang L, Ma S, Chen M, Yang J, Wang Y, Li R, et al. Impact on mental health and perceptions of
psychological care among medical and nursing staff in Wuhan during the 2019 novel corona virus
disease outbreak: A cross-sectional study. Brain Behav Immun [Internet]. 2020 Mar 30 [cited 2020
May 3]; Available on: http://www.sciencedirect.com/science/article/pii/S0889159120303482.

ShiJ, Wang S, Zhou P, Shi L, Zhang Y, Bai F, et al. The frequency of patient-initiated violence and
its psychological impact on physicians in China: A cross-sectional study. PLoS ONE [Internet]. 1

June 2015 [cited on 3 May 2020]; 10(6).

Available on: https://lwww.ncbi.nlm.nih.gov/pmc/articles/PMC4450867/

Catlette M. A descriptive study of the perceptions of workplace violence and safety strategies of
nurses working in Level | Trauma Centers. J Emerg Nurs. Dec 2005; 31(6): 519-25.

Promulgation of an Ordinance to amend the Epidemic Diseases Act, 1897 in the light of the
pandemic situation of COVID-19 [Internet]. [cited on 3 May 2020].

Available on: https://pib.gov.in/newsite/PrintRelease.aspx?relid=202493.

Sheth H. IMA demands Central law on violence against healthcare workers [Internet].

@businessline. [cited on 7 Aug. 2020]. Available on:
https://www.thehindubusinessline.com/news/imademands-central-law-against-violence-on-
doctors/article31393785.ece.

MHA opposition puts bill to check violence against doctors on backburner- The Economic Times
[Internet]. [cited on 3 May 2020].

Available on: https://economictimes.indiatimes.com/news/politics-and-nation/mha-opposition-puts-
bill-to-check-violence-against-doctors-on-backburner/articleshow/72677503.cms?from=mdr.

Sen M & Honavar SG. It's a doc’s life- Workplace violence against doctors. Indian J Ophthalmol. 1
June 2019; 67(7): 981.

COVID-19 and violence against health care | Safer COVID-19 response: Checklist for health-care
services- World [Internet]. ReliefWeb. [cited on 9 Aug. 2020]. Available on:
https://reliefweb.int/report/world/covid-19-and-violence-against-health-care-safer-covid-19-response-
checklist-health-care.

59


https://pib.gov.in/newsite/PrintRelease.aspx?relid=202493
https://economictimes.indiatimes.com/news/politics-and-nation/mha-opposition-puts-bill-to-check-violence-against-doctors-on-backburner/articleshow/72677503.cms?from=mdr
https://economictimes.indiatimes.com/news/politics-and-nation/mha-opposition-puts-bill-to-check-violence-against-doctors-on-backburner/articleshow/72677503.cms?from=mdr

TR T SRR
gfRued Ud T, 43 (2): 52—60/ IBIA—S[T 2020

HIfde—19 AR & &9 Ufh w@Reg TRIIT |1 Ter gl & Fog
& qul TeA qen SHET SHd AR—AFITG @Ry W U |
T AR I T Yo g

TS (HEn), fgeha av, IRESE., JFRET, T8 faeell —110067; $—da: drmkgoswami@nihfw-org
IS A9 9T & WIBER U9 9w, RRATUed, JRET, T8 faeell —110067

He—|UTGD: U TS S 98, WS Sl TH HISHe Plefol 3R DA RIS, Gds, HERTE |

THig®s:

<. AfeT FeaR, RS HHwR, AREe fRfee fabeT, 96 Shew. dfsed Hios Td deud Rudrd, 44s |

Sf. AT &, Ploll, TARIYE Abar (@faRe), el fafear T afamrg Jfsea diost ik toadi diam.
Tel. AR LU, 3R |

Sf. WUTCl ATael, FEFd WHER, AHGIRe Al f[9HT, 36 it vd Afade s, 498 |

RIS

fafca, 791 Ud 3= 3ryufh wWRed uRFdl aT BRibdis gRT GYaR bl Udh GJc &
# weayel et g o & 2| Fifde—19 AR TR & SR WRA Afkd oMd < H
39 Agrell gR1 U U aFpe Brf @ I 9= Ue g A ARe @ wu § g
foram | fog g 91, Ts @afth 9 SAS TATEl T ARG & WRIEAT A8 B TS
21 9% ad 2019 & fd § IR aRRE R fIvg # v T 7, R N Rfecsl, w91,
Riffhcaa! afed wRey aR=dl a1 YRl & g8 wIWd 9 gfaearyl a3 8
qrel Pelds AT HEHd & HRYT ANIRG AR AFRIG S A8 & S BT AEAT fbar o
T T TN WYY WRY FaRell W MG <41 W At O W@T 21 g9 UBR B
&1, Feid 3R WewTg &1 o g9d 8 9 [ fava # w@rey yReal sriwdisl & AHfae g
I wW@Reg W AReEd wU W Serd g | JEl WRPNI USR] 7 59 YR bl
& @1 A & I B U =l gU ol I BRIARE B 6, R W) Hifds—19 HeHRI &
Raes R dIels ¥ 89N 99 g 9UGl & WU W Wy uRedl a1 UaTdT Bt
DI e B @ forg Rifde I & TR W W 980 S1fd BRArs @ S ST 7

PIfde—19 HEMRI & A PEYd SH—@ReT uraaieid Reafd & s uefid gem & &
ey Jiaum, ffeear uRaed, IR & A1—der [WRey uRE™l Hal drRibaisi dol I9d
aRaRe Al B FEl W de I9711 S @bl & | 39 ara-gel ughy e & 38 geei
A ITD! GREAT B & oY IR I8k IURT B IMeIHAT W ddl e T 8| @Ry
ARl SdT yerarell W fby MU U gHell W A ddol WReg &s H uRh driddie b
HAI—ATHITSTD F@ReT UR §RT U9Td ISl 2, dfcd JOTaRyol IRed URedi Jard Suere] SR
B JIYCrEHAT W "T WKl § 1 URRd o H W@Rey UREdl Jd1 YTl & fawg &
dR¥ge wu #H @Ry IREIT JdT R 9P U9 6 USd &, d IR H Udh Ifdra Rigaaia
fpar AT 21 T UBR B TSI " bl b b forv fhu S arel Sural ) ==t
@ TE B

T ¥R PRI WR T, WRed uRerdl |ar uardn, d—amHiiie e, faf/fafer fmror

60



Health and Population:
Perspectives and Issues, 43 (2): 61- 70/ April-June 2020

The Vaccine Trials in COVID-19

*S. Vivek Adhish and **Sangeeta Saxena

*Professor and HoD, Department of Community Health Administration, The NIHFW, Munirka, New Delhi-110067.
** DrPH candidate, Penn State University, PHS Department, 90,Hope Drive, Hershey PA 17033, USA
E-mail: drsangeetasaxena@gmail.com.

Associate Editor: Prof. Gajanan D Velhal, Seth GS Medical College and KEM Hospital, Mumbai, Maharashtra, Mumbai.
Reviewers:

Dr. Deepika Nandanwar, Assistant Professor, Dept. of Community Medicine, Seth G.S. Medical College and KEM Hospital, Mumbai.
Dr. Yasmeen K. Kazi, Designation and Institute: Associate Professor (Additional), Dept. of Community

Medicine. T.N.Medical College &amp; B.Y.L. Nair Ch. Hospital

Dr. Rupali Sabale, Designation and Institute: Assistant Professor, Dept of Community Medicine, Seth G S Medical College, Mumbai.

Abstract

Corona virus, started in December 2019, which weighs less than an attogram (10-'8 grams, symbol: ag),
brought the ‘advanced’ 21st century’s civilized world to its knees. It infected three million people and
killed a quarter million in less than four months! Though battered and defeated, the humankind started
inventing vaccines to contain this virus. The first COVID-19 vaccine entered the human clinical
testing with unprecedented speed on 3 March 2020. On 11-12 February 2020, WHO, in collaboration
with the Global Research Collaboration for Infectious Disease Preparedness and Response (GLOPID-
R) organized a Global Forum on research and innovation for COVID-19 (Global Research Forum).
The Coalition for Epidemic Preparedness Innovations (CEPI) is working with global health authorities
and vaccine developers to support the development of vaccines against COVID-19. The COVID-19
pandemic has prompted strategies to fast-track the timeline for licensing a vaccine against COVID-19,
especially by compressing (to a few months) the usually lengthy duration of Phase II-lll trials (typically,
many years). Using RNA allows us to be fast because the genetic sequence can be made synthetically
in the lab, and because it can self-amplify, we need only a very low dose of the vaccine for it to be
effective — we can make the equivalent of a million doses in one litre of reaction material. This allows us
to scale up very quickly and it is feasible to be making 10s of millions of doses per week from our lab.
RNA vaccines are quick and relatively easy to make, which is why they are already being tested in
people. There are so many vaccine manufacturers across the globe are tirelessly working to develop a
vaccine, and some of them have started human trials also. Once the vaccine is invented, the disease
could be eradicated from the world at an unprecedented pace but the logistics of vaccinating the planet
could be the biggest challenge in history.

Key words: Covid-19 Vaccine, Pandemic, Human trial, RNA.

A virus weighing less than an attogram (10-18 grams, symbol: ag) brought the ‘advanced’ 21st century’s
civilized world to its knees. Three million infections and a quarter million deaths in less than four months!
Battered and defeated but not conquered humankind decided to fight back and eradicate the virus from the
planet. The race for vaccine against COVID- 19 has begun.

The first vaccine, which subsequently eradicated the disease, was discovered after approximately 4000
years of smallpox (though there are references of inoculation against smallpox by scabs of the infected
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persons in Ayurveda). The human trials of COVID -19 vaccine started in less than four months of the first
case identified. The genetic sequence of SARS-CoV-2, the corona virus that causes COVID-19, was
published on 11 January 20201, and the first COVID-19 vaccine candidate entered human clinical
testing with unprecedented rapidity on 3 March 2020 in an unbelievable 51 days!

Taken by surprise by the unforeseen calamity, the unprepared (thought they were well prepared) and
overconfident human kind put its act together in overcoming the initial shock. Getting over the internal
differences and market forces, it united in their fight against COVID-19.

On 11-12 February 2020, WHO, in collaboration with the Global Research Collaboration for Infectious
Disease Preparedness and Response (GLOPID-R), organized a Global Forum on research and innovation
for COVID-19 (Global Research Forum). Its objective was to accelerate research which can contribute to
containing the spread of this epidemic and encouraging accelerated research, development and equitable
access, based on public health needs, to diagnostics, therapeutics and vaccines2. The Coalition for
Epidemic Preparedness Innovations (CEPI) is working with the global health authorities and vaccine
developers to support the development of vaccines against COVID-192.

Once a safe and effective vaccine becomes available, it will be vital that it is accessible to everyone who
needs it3. WHO is aligning R&D, fast-tracking regulatory approvals and manufacturing and trying for all
populations can have access to a vaccine, once available. The “equitable distribution” pledged in the Alma
Ata conference on Primary Health Care and “expansion” in terms of population in the Expanded
Programme on Immunization, both in 1978, are being committed again and seriously being tried to be
achieved after 42 years. Heads of state, global health leaders, institutions and industry made an
unprecedented commitment and came together, guided by a common vision of a planet protected from
human suffering and the devastating social and economic consequences of COVID-19, to launch this
groundbreaking collaboration and pledged to work towards an equitable global access based on an
unprecedented level of partnership®. They agreed to create a strong unified voice, to build on the past
experiences and to be accountable to the world, to communities and to one another and shared
commitment to ensure all people have access to all the tools to prevent, detect, treat and defeat COVID-
193,

Vaccine Technology

The vaccine technologies being developed for COVID-19 are not like vaccines already in use to prevent
influenza, but rather are using "next-generation" strategies for precision on the COVID-19 infection
mechanisms, while hastening development for eventually preventing infection with a new vaccine*. Vaccine
platforms in development are also designed to address mechanisms for infection susceptibility to COVID-
19 in specific population subgroups, such as the elderly, children, pregnant women, or people with existing
weakened immune systems?.

CEPI classifies development stages for vaccines as either "exploratory" (planning and designing a
candidate, with no evaluation in vivo yet), "preclinical” (in vivo evaluation with preparation for manufacturing
a compound to test in humans), or initiation of Phase-| safety studies in healthy people*.\Major platform
targets those have advanced into the Phase-| safety studies include:
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nucleic acid (DNA and RNA)

viral vector

virus-like particle involved in DNA replication
peptides

recombinant proteins

live attenuated viruses

inactivated viruses.5

Genetic material looking like bits of a microbe stimulates the body to produce an immune response. There's
no chance of accidental infection because no virus is actually used. For corona virus, one hope is that
using messenger RNA- the genetic material that directs cells to produce something, will offer the quickest
and safest path. In this case, the RNA vaccine would stimulate cells to make those spike proteins that look
like pieces of coronavirus®. If it works properly, upon being exposed to those engineered fragments of the
virus, the body would be taught to recognize them, and be prepared to defend against them if there is a
future attack or infection®. When the vaccine is injected into the body, muscle cells naturally "amplify" it by
producing copies of the spike protein which the immune system detects as a threat. This trains the body’s
immune system to defend against SARS-CoV-2 through being able to recognize the spike protein if it
encounters againS.

Using RNA allows us to be fast because the genetic sequence can be made synthetically in the lab, and
because it can self-amplify, we need only a very low dose of the vaccine for it to be effective— we can make
the equivalent of a million doses in one litre of reaction material”. This allows us to scale up very quickly
and it is feasible to be making tens of millions of doses per week from our labs’. RNA vaccines are quick
and relatively easy to make which is why they are already being tested in people. All a lab needs is the
genetic sequence of the virus8. However, it will be the first such vaccine to be approved.

Another, more time-tested approach to fighting corona virus employs viral vector vaccines®. These are
harmless to people, genetically engineered to carry bits of the target virus- in this case, the Covid-19 virus.
The harmless virus causes a symptom-free infection, and the immune system learns to recognize the
harmful genes.

According to CEPI, the platforms based on DNA or messenger RNA offer a considerable promise to alter
COVID-19 antigen functions for strong immune responses, and can be rapidly assessed, refined for long-
term stability, and prepared for large-scale production capacity*5.

Preclinical Research: Challenge Studies Controversy

The COVID-19 pandemic has prompted strategies to fast-track the timeline for licensing a vaccine against
COVID-19, especially by compressing (to a few months) the usually lengthy duration of Phase Il and I
trials which are normally runs for many yearsé8. Following preliminary proof of safety and efficacy of a
candidate vaccine in laboratory animals and healthy humans, controlled "challenge" studies may be
implemented to bypass typical Phase Il research, providing an accelerated path to license a vaccine for

widespread prevention against COVID-19. Challenge studies have been implemented previously for

diseases less deadly than COVID-19 infection, such as common influenza, typhoid fever, cholera,
and malaria®.
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The design of a challenge study involves first, simultaneously testing a vaccine candidate for
immunogenicity and safety in laboratory animals and healthy adult volunteers (100 or fewer) which is
usually a sequential process using animals first; and second, rapidly advancing its effective dose into a
large-scale Phase II-Ill trials in previously-uninfected, low-risk volunteers (such as young adults) who would
then be deliberately infected with COVID-19 for comparison with a placebo control group. Following the
challenge, the volunteers would be monitored closely in clinics with life-saving resources, if
needed. Although challenge studies are ethically questionable due to the unknown hazards for the
volunteers of possible COVID-19 disease enhancement and whether the vaccine received has long-term
safety (among other cautions), challenge studies may be the only option available as the COVID-19
pandemic worsens.

Non-specific Vaccine

Some vaccines have heterologous effects, also called non-specific effects. That means they can have
benefits beyond the disease they prevent. On comparing various nations' BCG vaccination policies with
their COVID-19 mortality rate; astonishing results were found in which a 'positive correlation' was found
between the year when universal BCG vaccination policies were adopted and the country's mortality rate.
In other words, the earlier the vaccination policy adopted, the more likely that a significant portion of the
population, especially the elderly, would be protected. The death rate in nations with a BCG vaccination
programme was 4.28 per million, while in countries without the programme, was 40 per million. Clinical
trials of BCG are focused on two groups at high-risk for COVID-19 --health care workers at the forefront
and the elderly, who are more vulnerable to the deadlier form of infection. The vaccine is also believed to
protect the body against different types of respiratory infections, which have similar symptoms to COVID-
19, the researchers said. Randomized trials were held in Netherland, Australia, Egypt, Boston and
Houston. Indian doctors, however, say that there is a need to conduct 'large-scale epidemiological studies'
before coming to any conclusion.

Current Stage of Development of COVID-19 Vaccine
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and unconfirmed) are in the early planning stage with no in-vivo testing, and preclinical projects are at the
stage of in-vivo testing and/or manufacturing clinical trials material®.

Clinical Trials of COVID 19 Vaccine'?
1. Ad5-nCoVCanSino Biologics and Academy of Mry Medical Sciences, China

Recombinant adenovirus type 5 vector. Phase Il China Non-replicating adenovirus 5 (Ad5) vector carrying
the gene for the SARS-CoV-2 spike protein is injected into the arm. Adenoviruses are well established
vaccine vectors and the vaccine generated “strong immune responses in animal models” and has “a good
safety profile.” Phase | and Phase Il clinical trials are underway in Wuhan, China.

2. ChAdOx1 nCoV-19 (University of Oxford) adenovirus vector Phase Il, The UK ChAdOx1 nCoV-19 is an
ostensible recombinant viral vector vaccine'0. A chimpanzee adenovirus vaccine vector (ChAdOx1)
carrying the gene for the SARS-CoV-2. The gene for the SARS-CoV-2spike protein is
injected into the arm. Phases | and Il trial are underway in the UK. The vaccine moves by training the
immune system to identify and attack the corona virus. Individuals aged between 18 and 55 years are
being enrolled in the early and mid-stage randomized, controlled trial. The Phase | and Il studies will be
dividing the 510 volunteers into groups of five, who will then be monitored for close to six months, with a
choice of a follow-up visit about a year after joining the trial. Of the five groups, one group will be given a
second intramuscular shot of the vaccine four weeks after the preliminary immunization. A vaccine against
meningococcal disease will be administered to the participants, randomly assigned to receive a placebo for
control reasons. The Serum Institute of India (SlI), Pune, India, will manufacture the vaccines and supply to
the Asian and developing countries. The ChAdOx1 nCoV-19 vaccine was not tested in animals.

3. BNT162 (a1, b1, b2, c2) RNA Phases | and I, Germany (BioNTech [de], Fosun Pharma, Pfizer)

The mRNA-based corona virus vaccine BNT162: different mRNA-based vaccine candidates aimed at
preventing COVID-19 infection. Exploits highly potent Lipid-Nano-Particulate (LNP) mRNA vaccine
platforms for the prevention of infectious diseases!".

4. Unnamed (Sinovac Biotech) inactivated SARS-CoV-2 virus Phases I-Il, China

Inactivated SARS-CoV-2 In animal studies, the vaccine candidate provides protection against virus strains
from different countries Phase 1/2 trial Underway

5. INO-4800 (Inovio Pharmaceuticals DNA plasmid delivered), USA and S. Korea

The vaccine candidate works by injecting a specifically engineered DNA plasmid (a small, independent
genetic structure) by electroporation into a patient so that their cells can produce the desired antibody to
fight off a specific infection. A special device administers spikeprotein— encoding DNA molecules through
the skin. Mice and guinea pigs mounted immune responses against the virus. It is now testing the vaccine
in monkeys. Phase | trial is underway. DNA vaccines, while available and approved for a variety of animal
infections in veterinary medicine, have not yet been approved for human use.
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6. mRNA-1273 (Moderna, US National Institute of Allergy and Infectious Diseases)

Lipid nano particles containing mRNAs for the SARS-CoV-2 spike protein are injected into the arm. The
mRNA-1273 is a mRNA vaccine that encodes for a pre-fusion stabilized form of the Spike (S) protein.
Because the vaccine does not contain the actual virus, there is no possibility the participants will become
infected from the vaccine. The goal of the test is to evaluate any safety issues and determine the
appropriate dose to stimulate an effective immune response. The SARSCoV-2 mRNA-1273 was not tested
in animals before the start of the ongoing Phase | trial.

7. Covid-19/aAPC (Shenzhen Geno-lmmune Medical Institute) China, Phase |

Lentiviral vector is a pathogen-specific artificial antigen presenting dendritic cells. The Covid-19/aAPC
vaccine is prepared by applying lentivirus modification including immune modulatory genes and the viral
minigenes to the artificial antigen presenting cells (aAPCs). The Covid-19/aAPCs are then inactivated for
proliferation and extensively safety tested. The subjects receive a total of 5x106 cells each time by
subcutaneous injection at 0, 14 and 28 days. The subjects are followed-up with peripheral blood tests at 0,
14, 21, 28 and 60 days until the end of the test'2.

8. LV-SMENP-DC(Shenzhen Geno-Immune Medical Institute) Phase |, China

Lentiviral minigene vaccine: Dendritic cells modified with lentiviral vector LV-SMENP-DC vaccine is made
by modifying DC with lentivirus vectors expressing Covid-19 minigene SMENP and immune modulatory
genes. CTLs will be activated by LV-DC presenting Covid-19 specific antigens. LV-DC vaccine and
antigen-specific CTLs are prepared in 7~21 days. Subject will receive total 5x10%6 cells of LV-DC vaccine
and 1x10"8 antigen-specific CTLs via sub-cutaneous injection and IV infusion, respectively. Patients are
followed weekly for one month after the infusion, monthly for 3 months, and then every 3 months until the
trial ends.

9. bacTRL-Spike Symvivo Canada, Phase | DNA, bacterial medium (oral)

Orally administered Bifidobacterium probiotic engineered to carry DNA encoding the SARS-CoV. In
addition to this, the vaccine is currently in human testing, and Phase 1 clinical is trial underway.

10. Unnamed (Beijing Institute of Biological Products, Wuhan Institute of Biological Products) inactivated
COVID-19 virus (vero cells) Phase |, China.

Vaccines for Trials in the Near Future
1. Bharat Biotech’s CoroFlu One Drop COVID 19Nasal Vaccine'

CoroFlu will build on the backbone of FluGen's flu vaccine candidate known as M2SR which is a self
limiting version of the influenza virus that induces an immune response against the flu. Gene sequences
from SARS-CoV-2 into M2SR will be inserted so that the new vaccine will also induce immunity against the
corona virus. Refinement of the CoroFlu vaccine concept and testing in laboratory animal models at UW-
Madison is expected to take three to six months. Bharat Biotech in Hyderabad, India will then begin
production scale-up for safety and efficacy testing in humans. CoroFlu could be in human clinical trials by
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the fall of 2020. CoroFlu will also express the influenza virus hemagglutinin protein which is the major
influenza virus antigen. So, there should be immune responses to both corona virus and influenza.

M2SR is a unique form of the flu virus. It lacks a gene called M2, which restricts the virus to undergo only a
single round of replication in cells. “The single replication means the virus can enter the cell, but it can’t
leave, so, in essence it tricks the body into thinking it's infected with flu, which triggers a full immune
response. But since it can'’t replicate further, you don’t get sick.”

2. lIL and Griffith University”

lIL and Griffith University are preparing a Live Attenuated SARS - CoV-2 vaccine or COVID-19 vaccine
using the latest codon de-optimization technology. This technology looks promising for developing a
vaccine for prophylactic, active, single dose immunization against corona virus in humans with an
enhanced safety profile. The vaccine is expected to provide long-lasting protection. Asthis vaccine will be a
live attenuated vaccine, it is expected to be highly effective as it will provide very strong cellular and
antibody immune responses against the virus. The other benefit of such a vaccine is that it will have a
proven track record for economical large-scale manufacturing and well known regulatory approval
pathway.

3. Imperial College London, The UK

In this, self-amplifying RNA molecules are injected into the muscle. It is expected to start
clinical testing in the summer.

4.  Wuhan Institute of Biological Products and China  National  Pharmaceutical
Group(Sinopharm), China

Inactivated SARS-CoV-2 Studies in monkeys, mice, rabbits, and guinea pigs supported the
vaccine candidate’s approval for testing in humans. This vaccine is in its early stage trial.

5. University of Pittsburgh School of Medicine, The US

Micro needle patch delivers pieces of the spike protein through the skin. Vaccinated mice produced
antibodies specific to SARS-CoV- 2 at levels that would likely neutralize the virus. Expected to start clinical
testing in the next few months.

6. Janssen Belgium

Nonreplicating adenovirus 26 (Ad26) vector carrying undisclosed genetic material of SARS-CoV-2 is
administered intranasally. This is expected to start clinical testing in September 2020.

7. Novavax, The US

Nanoparticles carrying antigens derived from the SARS-CoV-2 spike protein (with Matrix-
Madjuvant). This is expected to start clinical testing in mid-May.

67



8.  Vaxart, The US

This is a pill containing different SARS-CoV-2 antigens which has five vaccine candidates based on
different antigen combinations are being tested in animals, with several generating immune responses after
a single dose. The company has other oral recombinant vaccine candidates that have shown success in
clinical trials. This vaccine is expected to start clinical testing early in the second half of 2020.

9.  Medicago, The US

Virus-like particles that resemble SARS-CoV-2 are produced in a close relative of
tobacco. This is expected to start clinical testing in July or August 2020.

10. Takis Biotech and Applied DNA Sciences, Italy and The US is exploring DNA based
candidates based on the SARS-CoV-2 spike protein.

The vaccine candidates contain PCR-produced pieces of linear DNA, as opposed to the
more traditional circular plasmids which could have several advantages including quick
production. No vaccines using this approach have yet been tested in humans. This is
expected to start clinical testing in the fall.

11.  Sanofi and GSK, France and The UK

This is a vaccine which is antigen-based on SARSCoV-2 spike protein (with adjuvant) using
recombinant DNA technology which is expected to start clinical testing in the second half of 2020.

Conclusion

COVID-19 has caused huge losses in terms of life, illness and economic slowdown. Yet the silver lining is
that the entire world is united and fought shoulder to shoulder. The prejudice of caste, creed, religion, race,
colour and money were set aside and the humankind has decided to work towards eradicating this
disease from the planet. As of 1 June 2020, the stage is set with the vaccine likely to develop within six
months to a year; and the disease could be eradicated from the world at an unprecedented pace. The
logistics of vaccinating the planet, once developed, could be the biggest challenge in history. It will be the
greatest achievement of mankind- scientific, equity, cooperation, coordination, human rights, pooling and
raising funds which may well be in trillions of dollars.
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Abstract

After the emergence of COVID-19 in China in December 2019, this new strain of Corona virus spread
rapidly to over 200 countries in January 2020, with local transmission reported in more than 160
countries. Later, based on the speed and scale of the transmission, WHO declared this outbreak a
pandemic on 11 March 2020. In India, the first case of COVID-19 was reported on 30 January 2020
and the total number of confirmed cases reached around 27,000 on 26 April 2020. A large number of
cases has been reported from Maharashtra, Gujarat, Delhi, Rajasthan, Madhya Pradesh, Tamil Nadu,
Uttar Pradesh, Telangana and Andhra Pradesh. In the present paper, an attempt has been made to
overview the timeline of COVID-19 pandemic and initiatives taken by the Government of Rajasthan to
prevent its spread in the state. The findings of the present paper shows that during March 2020, there
were only few cases of COVID-19 in Rajasthan but there was an exponential rise in the number of
confirmed cases in the following month. As on 26 April 2020, Rajasthan had a total of 2,185 confirmed
cases, 629 recoveries and 41 deaths. District-wise distribution of confirmed cases, active cases,
recoveries and deaths shows that there were large differences in the districts in terms of both
confirmed cases and deaths. Out of 33 districts, 7 districts had reported more than 100 cases, 9
districts had reported 10-100 cases and 12 districts had reported <10 cases of COVID-19 whereas 5
districts of the state didn’t report even a single case of the disease. The Bhilwara district of the state
was once emerged as an epicenter of corona virus but due to the efforts taken by Rajasthan
Government and local administration, the district came back on track and became the role model for
other districts and states to contain the spread of COVID-19. The Government of Rajasthan took
several initiatives in the war against corona virus which includes surveillance and screening, expanded
testing, contact tracing, isolation of infected persons and quarantining their contacts, imposing
lockdown in the entire state. This paper concludes that timely implementation of lockdown and the
preventive measures taken have been proved to be effective in lowering the average growth rate of
infectious cases, and slowing down the process of transmission. Thus, these efficient steps resulted in
reducing severe ilinesses and deaths in the times of COVID-19 pandemic in Rajasthan.

Key words: COVID-19, Corona virus, Pandemic, Isolation, Quarantine, Rajasthan.
Introduction

On 31 December 2019, the World Health Organization (WHO), China Country Office was informed cases of
pneumonia of unknown etiology were detected in Wuhan city, in Hubei province of China. On 7 January
2020, Chinese authorities identified a new strain of Corona virus as the causative agent for the disease’.
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The WHO has named the disease as COVID-19, and based on its similarity to SARS-CoV (2002-2003), the
CoV Study Group of the International Committee on Taxonomy of Viruses (ICTV) has named the virus as
SARS-CoV-22,

On 30 January 2020, the WHO declared the outbreak as a public health emergency of international
concern (PHEIC) as the disease spread in different countries3. Later, based on the speed and scale of
transmission reported from several countries worldwide, WHO titled this outbreak a pandemic on 11 March
202045, Since its emergence, the disease has now rapidly spread to over 200 countries/territories, with
reports of local transmission happening in more than 160 of these countries/territories!. According to the
WHO, there has been a total of 28,04,796 confirmed cases and 1,93,710 deaths (as on 26 April 2020) due
to COVID-19 worldwide®.

The COVID-19 virus affects different people in different ways. Most of the people infected with this virus will
develop mild to moderate respiratory illness and recover without requiring special treatment. People with
co-morbid diseases like cardio-vascular diseases, chronic respiratory diseases, diabetes and cancer and
those over 60 years old are more likely to develop serious illness’. The most common symptoms include
fever, fatigue, dry cough and the other symptoms include shortness of breath, aches and pains, sore throat
and very few people will report diarrhoea, nausea/ vomiting or runny nose'"’.

The transmission of this virus in human can occur primarily through respiratory secretions- directly through
droplets from coughing and sneezing, or indirectly by touching the contaminated objects or surfaces as well
as by close contacts'”. To prevent infection and to slow down the transmission of COVID-19, it is essential
to practice standard precautionary measures recommended by WHO- wash hands frequently with soap
and water or clean them with alcohol based hand sanitizer, maintain social distancing, avoid touching the
eyes, nose and mouth, use of personal protective equipment, practice respiratory and cough etiquettes,
seek medical care early if someone has fever, cough and difficulty in breathing and follow the advice given
by the healthcare provider?.

The first case of COVID-19 in India was reported from Trissur, Kerala on 30 January 20205. In India, as on
26 April 2020, a total of 26,917 COVID-19 confirmed cases including 111 foreign nationals were reported
from 32 states/union territories which included 5913 cured/discharged, one migrated and 826 deaths®. A
large number of cases has been reported from Maharashtra, Gujarat, Delhi, Rajasthan, Madhya Pradesh,
Tamil Nadu, Uttar Pradesh, Telangana and Andhra Pradesh®. In the present paper, an attempt has been
made to overview the timeline of COVID-19 pandemic and initiatives taken to prevent its spread in the state
of Rajasthan.

Timeline of COVID-19 Pandemic in Rajasthan

The first case of COVID-19 pandemic was reported in Jaipur on 2 March 2020. A 69-year old Italian tourist
who was a part of 23 tourists from Italy, was found Corona positive. On 11 March 2020, an 85-year old man
with travel history to Dubai was found Corona positive in Jaipur. On 18 March 2020, in Jhunjhunu district,
three people of a family returned from Italy, were positive for COVID-19. On 20 March 2020, in Bhilwara
district, three doctors of a private hospital along with 6 other staffs were confirmed Corona positive. On 26
March 2020, a 45-year old man belonging to Ramganj in Jaipur with travel history from Oman, found
Corona positive which later emerged as a super spreader in the Jaipur district; and Jaipur emerged as a
new hotspot in the state. Till 31 March 2020, the total number of confirmed cases of Corona virus was only
9010,
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As on 3 April 2020, there were 179 cases includeing nine evacuees from Iran and 33 Tablighi Jamaat
participants. Four districts namely- Bharatpur, Bikaner, Dausa and Dholpur had reported their first cases
who were Tablighi Jamaat members. By 13 April 2020, the total tally of confirmed cases was 815. As on 19
April 2020, eight districts of the state- Bikaner, Bharatpur, Banswara, Tonk, Kota, Jhalawar, Jodhpur and
Jaisalmer had emerged as new hotspots of COVID-19. By 20 April 2020, 98 new cases were reported,
mostly from Jaipur (50) and Jodhpur (33). BY 21 April 2020, the total number of newly reported cases was
159, which was the highest number of cases reported during this period (Jaipur-72, Ajmer-35, Jodhpur-16,
Nagaur-10). As on 22 April 2020, the reported number of newly confirmed cases was 153 which was
slightly lesser than the number reported on the previous day (Jaipur-68, Ajmer-44, Tonk-17, Jodhpur-11).
Ajmer’s Dargah area also emerged as a new hotspot by 22 April 2020.

During 23 — 25 April 2020, there was a decrease in the number of newly confirmed cases. However, as on
26 April 2020, there was again rise in the newly confirmed cases (102) from different districts of Rajasthan.
The total number of confirmed cases by 26 April 2020 was 2,185 in the state. There was a decline in the
growth rate of 10 per cent by 21 April 2020 to 2 percent as on 25 April 2020. However, it again increased to
five per cent on 26 April 2020'0. The lower growth rate of newly confirmed cases suggests that the
combination of lockdown and preventive protective measures slowed down the spread of COVID-19 in the
state.

The day-wise cumulative number of COVID-19 confirmed cases, active cases, recoveries and deaths in the
state of Rajasthan from 2 March to 26 April 2020 has been shown in Figure 1. The figure depicts that
during March 2020, the COVID-19 infection had started emerging in Rajasthan, there were only few cases
and sources could be identified and all the persons in contact with the infected persons could be identified
and quarantined. However, there is an exponential rise in the total number of confirmed cases and active
cases in the month of April 2020. Likewise, in many parts of India, the Tablighi Jamaat members with
Corona positive had dramatically changed the COVID-19 situation in Rajasthan in the month of April 2020.
Apart from this, the partial increase in the total numbers of confirmed cases could be due to the increased
testing and reporting, identification of hotspot areas and screening of all residents in these areas.
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Figure 1
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Day-wise Status of Corona Virus Pandemic in Rajasthan during 2 March — 26 April 2020
Source: Department of Medical, Health and Family Welfare, Government of Rajasthan (as of 26 April 2020)"

The district-wise distribution of total number of COVID-19 confirmed cases, recoveries, discharged and
deaths in Rajasthan, as on 26 April 2020, has been presented in Table 1. The table illustrates that as on 26
April 2020, there were 2,185 confirmed cases in Rajasthan which included 629 recoveries and 41 deaths.
Out of 33 districts in Rajasthan, 28 districts in the state had reported confirmed cases of COVID-19. The
table also shows that there are large differences between districts in terms of both confirmed cases and
deaths. Jaipur was the worst affected district reported the maximum number of active cases (808) in the
state. After Jaipur, the maximum number of COVID-19 cases was reported from six districts namely-
Jodhpur (364), Kota (158), Ajmer (123), Tonk (115), Nagaur (113) and Bharatpur (110). Nine districts
reported cases between 10 to 100, and 12 districts reported <10 confirmed cases of COVID-19. Five
districts of the state namely- Baran, Bundi, Jalore, Sirohi and Sri Ganganagar did not report any single case
of COVID-19 till 26 April 2020.
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Table 1

District-wise Status of Corona Virus Pandemic in Rajasthan as on 26 April 2020

I Total New Cases as | Positive .

SI. No. | District/ Country gz?e[?‘lz ) on 26.4.2020 Cases Recovered Discharged Deaths
1 Ajmer 2936 1 123 0 0
2 Alwar 2310 0 7 1 1
3 Banswara 1678 1 62 21 21 0
4 Barmer 208 0 2 1 0 0
5 Bharatpur 2938 1 110 5 0 1
6 Bhilwara 7990 0 33 30 24 2
7 Bikaner 1611 0 37 32 32 1
8 Churu 909 0 14 11 9 0
9 Chittorgarh 623 0 1 0 0 0
10 Dausa 1736 0 21 7 5 0
11 Dholpur 593 2 5 1 0 0
12 Dungarpur 734 0 6 5 5 0
13 Hanumangarh 792 1 1 2 2 0
14 Jaipur 17852 16 808 222 52 21
15 Jaisalmer 1755 0 34 26 23 0
16 Jhalawar 1768 1 30 16 0 0
17 Jhunjhunu 4340 0 42 32 17 0
18 Jodhpur 14436 38 364 50 41 5
19 Karauli 559 0 3 2 1 0
20 Kota 4550 9 158 80 0 4
21 Nagaur 1783 20 113 7 0 1
22 Pali 239 0 2 2 2 0
23 Pratapgarh 266 0 2 2 2 0
24 Rajsamand 321 0 1 0 0 0
25 S. Madhopur 1475 0 8 0 0 0
26 Sikar 1219 1 5 1 1 2
27 Tonk 2611 0 115 32 15 1
28 Udaipur 1518 1 5 4 0 0

Other District/ 3192 0 0 2 0 2

State Sample
Total 82942 102 2122 602 253 41
Other (Italy) 0 2 2 2 0
Evacuees 0 61 25 8 0
Grand Total 102 2185 629 263 41

Source:; Department of Medical, Health and Family Welfare, Government of Rajasthan (as of 26t April 2020)11
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Initiatives Taken by Rajasthan Government

The initiatives taken by Rajasthan in reducing the risk of emergence of COVID-19 is described here. As we
see the timeline, the first confirmed case of COVID-19 in the state was an Italian tourist. Since this Italian
group had travelled to various tourist destinations in the state, all the hotels were sanitized where this group
resided; in order to control the outbreak. On 18 March 2020, after the confirmation of COVID-19 positive in
three people in Jhunjhunu district, who had return from ltaly, movement restrictions were enforced
immediately in a radius of 1 km? from their residence. To contain the spread, on 19 March 2020, the state
imposed Section 144 of IPC across the entire state which restricted gathering of five or more people. The
state also imposed curfew around the family’s residence and surveillance was carried out to prevent the
formation of cluster of COVID-19 positive cases. The Government of Rajasthan had also screened all the
passengers reaching Jaipur by international flights, and the persons who showed flu like symptoms were
kept in home isolation for 14 days'0.

On 20 March 2020, in Bhilwara district, a doctor from a private hospital was tested Corona positive and by
the end of March 2020, the total number of Corona cases rose to 27 which was considered the worst hit in
Rajasthan; and the Bhilwara district emerged as the epicenter of Corona virus. But due to dedicated efforts
of the Rajasthan Government and local administration, the district came back on track'0.12, By 10 April
2020, out of 27 positive cases; 25 patients were recovered and 15 were discharged from hospital and two
died. Between 30 March to 10 April 2020, only two new cases were reported from the district. The
containment strategy followed by the local administration was praised nationwide due to its effectiveness to
contain the virus and this strategy was termed as ‘Bhilwara Model'1°.

The Bhilwara model to contain the spread of COVID-19 was centered around the following major steps:

Step 1: It included the immediate sealing of Bhilwara city. Then the entire district was isolated by imposing
a strict curfew, sealing the entire district border with check posts at entry and exit points, suspend all
essential services except healthcare and police 314,

Step 2: Any locality where a Corona positive person was found, that area was declared a “no movement
zone™4,

Step 3: Screening Strategy- Door to door screening was carried out by the local administration. For this
task, 3072 teams were deployed in the city in three phases and 1937 teams were engaged in the rural
areas in two phases. The team comprised Government officials, teachers and ASHAs. These teams
screened the 25 lakh population of the Bhilwara district out of which, around 16,000 persons found with flu
like symptoms of cold and cough. These people were screened again and 1215 persons who were still
suffering from cold, were isolated at home!3.14,

Step 4: Quarantine at home/centre- Aggressive contact tracing was implemented by the administration and
the persons who came in contact with the infected persons were placed under
strict home quarantine. As the Government facilities were unable to handle the strain of COVID-19, the
district administration increased the quarantine facilities by taking over four private hospitals and 27 hotels
with 1,541 rooms13.14,
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Step 5: Monitoring in rural areas: The state administration increased the monitoring in rural areas. All the
government officials, teachers and ASHA workers at village level had monitored the persons at home
quarantine, medical contingencies, supply of food and food packets etc.14

In addition to these steps, the disinfection drives were conducted all over the town'3. To provide medical
assistance during this lockdown period, a district control room was setup and its number was circulated
through social media, public announcements and portals so that anyone who required medicines, he/she
needed to just call and get in touch with the nearest shop for delivery of medicines at their doorstep?4.

The local administration and teams on the ground level were allowed to take the necessary action for
containment of the disease. Ruthless containment and empowerment of the local administration were the
key reasons behind the success of the operation and breaking the chain of corona transmission'3. Now,
Bhilwara district in Rajasthan has set an example not only for state but also for the whole country to contain
the spread of COVID-1915.

On 21 March 2020, Rajasthan was the first among all Indian states to announce the complete lockdown
starting from 22 March 2020, except essential and medical services. The public transportation was also
banned in the state. On 24 March 2020, the number of COVID-19 cases crossed 32, so the state also
banned all the private vehicles on the roads’. It had also banned spitting in public, and those who violate
this will be punished with one-month imprisonment or Rs. 200 or both'4.

Before announcing this entire lockdown in the state, the Government had made all necessary
arrangements across the state for prevention and protection against COVID-19 like preparation of isolation
wards in hospitals in all districts, designate a team of doctors for dealing with COVID-19 cases, maintain
supply of medicines and course of treatment to be decided in consultation with experts from SMS Hospital,
Jaipur. The Government officials also monitored the social distancing in all the districts, no gathering or
crowd should be allowed. Also, strict action should be taken against those who violate these rules. In small
towns and villages, raising awareness regarding the precautionary measures of COVID-19 had been done
on war footing'®. The Rajasthan Government had implemented the modified lockdown in the state in
phased manner from 21 April to 1 May 2020 that will allow industrial units in rural areas to operate'’.

The Rajasthan State Government had also announced free ration for two months for families covered
under the National Food Security Act (NFSA)'™. On 11 April 2020, the state Government announced the
financial assistance of Rs. 50 lakhs to the family of the frontline

COVID-19 workers who die on duty0. It covers all municipal and health workers, AWWs and ASHAs, home
guards and civil defense staff'4.

Rajasthan Corona Sahayata Yojana

During the lockdown for Corona crises, the poor and the needy people were the worst affected as they
don’t have any source of earning. To help them, Rajasthan Government has launched a scheme named
‘Rajasthan Corona Sahayata Yojana” with the aim that “no person in the state sleeps hungry”. It is basically
a one-time ex-gratia payment scheme for getting relief during COVID-19 which is in effect from 25 March
20208,

Under this scheme, the beneficiaries are provided a financial assistance of total Rs. 2500/- in two
installments under two different phases. In phase-I, an amount of Rs. 1000/ is transferred through Direct
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Bank Transfer (DBT) to the account of beneficiaries. This amount is being given by the Department of
Labour and Employment of the Government of Rajasthan. Under phase-Il, family of each beneficiary is
given a financial assistance of Rs. 1500/- by the Department of Social Justice and Empowerment of the
Government of India. Approximate 30 lakh households of the state were expected to be benefited by this
scheme’®.

Use of Aayu and Sehat Saathi App

The Government of Rajasthan has an exclusive partnership with healthcare startup MedCords in order to
provide free 24x7 online consultations and home delivery of medicines to the people of Rajasthan through
its integrated solution “Aayu and Sehat Saathi App”. At present, this solution is fully adopted by seven
districts of Rajasthan, and soon it would be rolled out in the whole state. Currently, this app is helping more
than 10,000 patients a day with consultations from doctors; and provides free home delivery of medicines
through its Sehat Saathi App, so that no individual is suffered from health problems during the lockdown
period, especially in the remote and rural areas. The people who have smart phone, can download these
apps from Google play store, and the people who don’t have smart phone, they can call a helpline number
from anywhere in India to receive consultation from the doctors. The apps and the helpline number support
both Hindi and English languages, so that all people can easily use it. Another important feature of this app
is built-in comprehensive guide on corona virus to clear the myths and check the symptoms of the users'®.

Under the CSR initiative, the Power Finance Corporation Limited (PFC Ltd.) provided a financial aid of Rs.
50 lakh to the Indian Red Cross Society in the state of Rajasthan. This aid was used for distribution of
health masks and sanitizers, as a preventive measure against COVID-19%.

Testing to Identify New Cases of COVID-19

On 18 April 2020, the Rajasthan state was the first to start rapid testing for COVID-19 cases through rapid
testing kits. These kits help in quickly isolating the suspected person by giving

instant results based on the presence of antibodies in blood. However, three days later, the state stopped
using of these kits because of low accuracy (5.4%) rather than expected accuracy of 90 percent'0. The
ICMR also banned the use of these kits for now in other states also. To detect the
asymptomatic persons infected with Corona, the Rajasthan Government is now relying on increasing the
capacity of RT-PCR tests?!.

Treatment of COVID-19 Positive Cases

Currently, there is no specific antiviral drug which could be recommended to treat COVID-19 patients, and
no vaccine is available hitherto. However, in Rajasthan, three patients recovered during March 2020 with
the administration of a combination of anti-malaria, anti swine-flu and anti-HIV drugs. For treatment of
severely ill patients, the Rajasthan Government has also sought permission from ICMR for the clinical trials
of convalescent plasma therapy at Swai Man Singh Hospital in Jaipur0.

Conclusion

In December 2019, after the emergence of COVID-19 in China, this new strain of corona virus spread
rapidly to over 200 countries/ territories by January 2020, with local transmission was reported in more than
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160 countries/ territories. In India, the first case of COVID-19 was reported on 30 January 2020 and the
total number of confirmed cases reached around 27,000 by 26 April 2020. In order to prevent the local
transmission of infection, most of the countries imposed lock down. In India also, the nation-wide lockdown
for 21 days was imposed barring essential and medical services, which was further extended to 3 May
2020. In India, the Rajasthan state was on fourth position which reported a large number of confirmed
cases after Maharashtra, Gujarat and Delhi as on 26 April 2020.

In the present paper, the timeline of COVID-19 pandemic in Rajasthan shows that during March 2020,
there were only a few cases of COVID-19 but there was an exponential rise in the number of confirmed
cases in the month of April. As on 26 April 2020, Rajasthan had reported a total of 2,185 confirmed cases,
629 recoveries and 41 deaths.

District-wise distribution of confirmed cases, active cases, recoveries and deaths shows that there were
large differences in the districts in terms of both confirmed and deaths. Out of 33 districts, 28 districts
reported confirmed cases of COVID-19. Amongst all the 28 districts, Jaipur was the worst affected district.
It may be due to that person in Ramganj, Jaipur who had returned from Oman and tested positive, didn’t
follow the self-quarantine rules and emerged as a super spreader in the district. Total seven districts
including Jaipur had reported more than 100 cases, nine districts had reported 10-100 cases and 12
districts had reported <10 cases of COVID-19 whereas five districts of the state didn’t report even a single
case of the disease.

The Bhilwara district of the state was once emerged as an epicenter of Corona virus but due to the efforts
taken by the Rajasthan Government and local administration, the district came back
on track; and became a role model for other districts and states to contain the spread of COVID-19.

The Government of Rajasthan had taken several initiatives in the war against Corona virus which included
surveillance and screening, expanded testing, contact tracing, isolation of infected persons and
quarantining their contacts, imposing lockdown in the entire state. Due to the collaborative efforts of the
Government, media, doctors, researchers, religious gurus, community leaders, police and other
stakeholders of the society, today there is a widespread awareness among the population regarding the
precautionary measures such as social distancing, hand hygiene and respiratory etiquettes to prevent the
infection. Efforts were made to ensure that the supply of essential and medical services was maintained
during the lockdown period.

The COVID-19 pandemic and the measures to contain and control it have adversely impacted the
livelihoods, growth of economy, food supply, food safety and quality of life of all strata of society. However,

the poor and marginalized segments of the population have been the worst affected. To help this segment
of population, the Government provided free ration for families covered under the National Food Security
Act (NFSA). The Government launched a scheme “Rajasthan Corona Sahayata Yojana” for the poor and
needy people of the state, and provided financial assistance of Rs. 2500/-. The government also
announced to provide financial aid of Rs. 50 lakhs to the families of the frontline workers who died of during
the fight against COVID-19. During this lockdown period, the State also provides the medical assistance to
the people through telemedicine using the Aayu and Sehat Saathi Apps.

Rajasthan was the first state in India to start a rapid testing of COVID-19 cases by using rapid testing kits.
However, as these kits gave lower accuracy results; the Government discontinued this and is now relying
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on increasing the capacity of RT-PCR tests to detect the asymptomatic persons infected with Corona. In
the last, it can be concluded that the timely implementation of lockdown and preventive precautionary
measures proved to be effective in lowering the average growth rate of the infectious cases, and slowing
down the process of transmission. Thus, these steps of the Government reduced the severe illness and
deaths during the times of COVID-19 pandemic in Rajasthan.
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Abstract

Corona virus disease 2019 (COVID-19) has led to an emergency of international concern and
a challenge to the national health care system. This article describes how digital health
technologies are being or could be used for COVID-19 mitigation. The COVID-19 crisis is
demonstrating the potential of digital health technologies in managing the public health
challenges. This paper presents several current digital health initiatives used by India and the
world as well in managing the COVID-19 pandemic. To discuss the digital health tools for the
programme managers to handle public health emergency, the article has tried to cover the
currently available digital health tools for the effective containment of COVID-19 pandemic. A
secondary data analysis using the Google search engine was used with relevant key words.
The study was done using an extensive review of literature on various digital tools available for
managing COVID-19.

Developing a flexible, scalable, resilient, and most importantly, interoperable digital health tools
are essential to ensure that the necessary digital health ecosystem is present to respond to the
current and future health emergencies. The use of digital health tools can be further expanded
at various levels of health care system like training of health care staff, monitoring, supervision,
situational analysis, tracing, clinical management of health care emergency like Covid-19,
public awareness, communication, etc. The overarching goal for all the countries is to control
the pandemic by slowing down the transmission and reducing the mortality associated with
COVID-19. For controlling and slowing down the pandemic, digital health tools have
contributed enormously, and this paper is an attempt to summarize a few of the tools for
reference.

Key words: Public health emergency, Digital health tool, Hotspot mapping, Contacttracing,
Covid-19
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Introduction

In December 2019, a group of patients with pneumonia of an unidentified source was identified in Wuhan
province of China. A previously unknown beta corona virus was discovered using sequencing in samples
from patients with pneumonia. Human airway epithelial cells were used to isolate the novel corona virus,
named 2019-nCoV which formed a clade within the subgenus Sarbeco virus, Ortho Coronaviridae
subfamily. Different from both MERS-CoV and SARS-CoV, 2019-nCoV is the seventh member of the family
of corona viruses that infect humans. Further investigations are underway to understand the disease
pattern better”.

To address the health needs, digital health or the use of digital technologies for health has become a
prominent field of exercise for engaging routine and progressive forms of information and communications
technology (ICT). The term digital health is deep-rooted in eHealth, which is defined as “the use of
information and communications technology in support of health and health-related fields”. Mobile health
(mHealth) is a subset of eHealth and is defined as “the use of mobile wireless technologies for health”.
More recently, the term digital health was introduced as “a broad umbrella term encompassing eHealth
which includes mHealth, as well as emerging areas, such as the use of advanced computing sciences in
‘big data’, genomics and artificial intelligence”.2

Technologies and surveillance systems play a vital, growing, and evolving role in supporting public health
responses to outbreaks and other public health concerns. The functions supported might include event
detection, event characterization, enhanced surveillance, situational awareness, formal epidemiologic
investigations, identification and management of exposed persons, and monitoring of the response itself
and its effectiveness. In any field investigation, decisions need to be made early and strategically regarding
methods, data sources, systems, and technologies. The skillful initial selection of optimal tools and
approaches improves and strengthens the investigations.

The COVID-19 crisis is demonstrating the potential of digital health technology in managing the public
health challenges and emergencies. The Center for Disease Control and Prevention has also recognized
that technology and surveillance systems can play an integral role in supporting the public health response
to outbreaks. India is also equally affected by the COVID 19 pandemic where the first case of the 2019-20
corona virus pandemic was reported on 30 January 2020, and as on 26 April 2020, the Ministry of Health
and Family Welfare has confirmed a total of 26,917 cases; 5,914 recoveries including one migration, and
826 deaths in the country*.

The use of digital technologies such as big data, artificial intelligence (Al), cloud computing to better
support the epidemic monitoring analysis, virus attribution, epidemic prevention, control, treatment, and
resource allocation®" are just a few examples of how technology has the potential to play an integral role in
limiting the spread of the virus, assisting in the treatment of infected individuals. Thus, technology helps
flattening the curve of the disease progression. Perhaps the positive impact of these technologies will
further accelerate the Identification and adoption of digital innovation in healthcare. However, such
innovation still needs to be balanced with the continued need for safetys.

This commentary presents a number of the current digital health initiatives used world over in managing the
emergencies of Covid-19 pandemic.

Various technological tools and their use in India
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India is the topmost off-shoring destination for IT companies across the world. Having proven its
capabilities in delivering both on-shore and off-shore services to global clients, emerging technologies now
offer an entire new gamut of opportunities for top IT firms in India. Government of India also utilized the

major strength and developed various IT-based tools in managing the Covid-19 pandemic in the country.

Table 1

Digital Health Tools Contributing to the Pandemic Management

Sr.No.  Activity Tool Detail Link
1 Tracking the Real-time web-based ~ An online dashboard shows all  https://www.who.int/emergencies/diseases/n
corona virus tool confirmed, suspected and ovel-coronavirus-2019
pandemic recovered corona virus
worldwide patients, as well as deaths
2 Generation of Standardized excel Real time reporting by testing  https://www.mohfw.gov.in/& Ref. 7
reliable based tool laboratories, hospitals
dataset
3 Hotspot Base map file and An online tool to https://lwww.covid19india.org/
mapping spatial clustering geographically map the
hotspots of Covid-19
4 Contact GPS & Bluetooth Development of an mobile Aarogya Setu Mobile App
tracing enabled phones with application named Aarogya
internet connection Setu for tracing the infections
5 Ensuring GPS, camera-enabled  Mobile applications using Reference no. 10,11,12
quarantine phones with Internet different technologies like
practices connection GPS tracking, sharing selfies,
etc.
6 Spreading Audio, Video, Utilization of various Print
awareness in  Animations, IEC, BCC, media, digital media, mobile
the community  audio messages, and web based tools and
mobile hello tunes, applications
media briefing, Police
march-past efc.
7 Mapping  of Web based tool Al the COVID-19 health https://maps.mapmyindia.com/corona
Covid-19 facilities & Testing labs plotted
hospitals on India’s map
8 Training and Online web and Already existing government https://igot.nic.in/
capacity mobile based tool online platform for training
building named IGOT used

Tracking the Corona Virus Pandemic Worldwide

In the times of a pandemic, it is essential to keep a close watch on the global situation to review the
policies, taking timely decisions and take corrective measures. WHO has designed an online dashboard to
show all confirmed, suspected and recovered corona virus patients as well as deaths worldwide. The real-
time data provide everyone with the opportunity to take timely decisions. Similarly, the Ministry of Health
and Family Welfare (MoHFW), Government of India has also created its real-time dashboard providing
state and district-wise number of Covid-19 cases.
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Generation of Reliable Dataset

To understand how the pandemic is progressing, a reliable dataset is required. Without data, we cannot
respond appropriately to the pandemic; neither as individuals nor as a society. Nor we can learn where the
counter measures against the pandemic are working and where not. The speed in which the Covid-19 is
spreading, is itself an emergency for creating some reliable datasets across the globe. This has made it

challenging for the medical research community. In this regard, India has adopted bottom to top reporting
approach by identified Covid-19 management centers and testing labs. The identified testing labs report the
testing data through email to ICMR” and MoHFW. This generates the district and state-wise datasets for
decision making and deciding the pandemic management interventions. The same information is being
updated daily to MoHFW official website for the use of general audiences.

Hotspot Mapping

Hotspot analysis is a spatial analysis and mapping technique interested in the identification of clustering of
spatial phenomena. These spatial phenomena are depicted as points in a map and refer to locations of
events or objects8. In Management of Covid-19, hotspot mapping technique is very effectively used to map
the cases in different locations of the country. Based on the mapping of Covid-19 cases geographically, the
programme managers were able to identify the areas which need immediate focus. In hotspot mapping,
geographical clustering of the cases is also being done to develop strategies based on the caseload for
deciding containment and buffer zones. The data then, using heat mapping technologies and predictive
analytics, guide in marking the buffer zones®.

Contact Tracing

In an infectious disease like Covid-19, when we get a positive case, it becomes essential to track the
visiting history of the positive case for timely identification of suspected contacts. If we get a list of these
people quickly, it is ensured that they are prioritized for testing and isolation before further spreading the
infection. This is one of the effective means to interrupt the chain of transmission.

Several approaches are being proposed where phones detect what other phones are near them. It would
involve using Bluetooth plus sending a sound out that humans can't hear but that verifies that the two
phones are reasonably close to each other. The idea is that if someone tests positive then their phone can
send a message to notify people around through text messages and alerts their owners to get tested. If
most people voluntarily installed this kind of application, it would probably help some.

Ministry of Electronics and IT, Gol has developed a mobile application named “Aarogya Setu” to track the
individuals. The tracking is done through a Bluetooth and location-generated social graph which can show
your interaction with anyone who has tested positive.

To break the chain of Transmission of infection, it is important to provide medical help and advisory to
people who may potentially be at risk, especially asymptomatic people i.e. people who may have
contracted the infection but haven’t shown the symptoms yet. Aarogya Setu enables early identification and
prevention of potential risk of infection, through contact tracing, and thus, acts as a shield for users, their
family and community. Also, when user takes the self-assessment test on the Aarogya Setu app, by
correlating the symptoms that user report along with location information, the Government of India will have
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the ability to identify potential hotspots (where the disease may be spreading) early enough so that
necessary interventions can be done to control and mitigate the spread of COVID-19.10

Ensuring Quarantine

To ensure people, who are quarantined for COVID-19, do not stray from the confines of their homes, there
are mobile applications to track and monitor such people. In India, different states have used different
methodologies using mobile technologies to ensure quarantine of suspected cases. Some examples are as
follow:

. To effectively track the home-quarantine citizens and ensure they are staying in the home, a mobile
application named “Saiyam” has been developed by the Pune Municipal Corporation under the Smart
Cities Mission (SCM). The city administration has appointed dedicated teams for five zones to
conduct a follow-up with people under home quarantine daily. The teams will check on people who
have recently returned from international trips and those discharged after treatment for COVID-19.
Accordingly, the teams will seek updates from quarantined people on their health status, and the
details of persons in contact with them. For persons sporting the home quarantine stamp, the teams
will check if separate food, bed, utensils, clothes and washrooms are provided to them. All the home-
quarantined citizens are given the mandate to download the app and install it. These identified
citizens are advised to keep the GPS feature on the device always switched-on
and the mobile device should be switched-on throughout 24 hours during the quarantine period.
Citizens’ movements can be monitored centrally in real-time from the monitoring cell and are marked
as red, amber or green.Red signifies that the person has ventured out for a longer
duration; amber signifies that the person has limited movements and green signifies that the person
is confined to house limits'!.

. To ensure people, who are quarantined for COVID-19, do not stray from the confines of their homes,
the state Government of Himachal Pradesh has developed a mobile application to track and monitor
such people. The state’s department of information technology has started using a '‘Corona Mukt
Himachal' mobile app. The health workers of the Health Department monitor the people, especially
those on home-quarantine through this app. This is an OTP-based application which has been given
by the health worker, and violation of quarantine will be monitored through this tracking application2.

. The Karnataka Government has devised a GPS coordinate-based mechanism that tracks persons
under the order of home quarantine and has instructed them to send selfies or photos to the
monitoring team to ensure they are following the isolation norms. The Government has developed
the mobile app and is instructing all persons under the order of home quarantine to send their selfies
to the government every one hour from home. The selfie or photo contains GPS coordinates. So, the
location of the sender gets known. Every selfie is examined by a government photo verification team.
If the home quarantine person fails to send a selfie every hour (except sleep time from 10 pm to 7
a.m.), the government team will reach such defaulters and they are liable to be shifted to a
Government-run mass quarantine facilitys.

Spreading Community Awareness

COVID-19 is a novel disease for which effective vaccines and medicines are in the process of
development. In the absence of an effective treatment protocol maintaining social distancing, frequent hand
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washing and maintain respiratory hygiene are the key preventive measures identified to protect the
community from this pandemic. It was a big challenge to make everyone understand the importance of
these key measures. Sharing the right information with the community is emerging as an important need in
tackling the COVID-19 pandemic. MoHFW designed the specific communication strategy by identifying the
different stakeholders. The communication strategy was divided into 3 steps as illustrated here®.

Step 1: Design of
communication strategy

Step 3: Learning and Step 2: Implementation of
Feedback the Communication Strategy

To achieve the said objectives, various digital health tools were used by MoHFW i.e. Web tool, Mobile
applications, Animated videos, Social media platforms, etc.

Mapping of Covid-19 Hospitals and Testing Labs

Mapping of Covid-19 hospitals and testing labs is essential when we need help or we want to help. If we
need help related to COVID-19, the first thing we need to know is the location of a facility or hospital which
is conducting test or providing treatment and isolation for COVID-19. In a country like India, it was a
challenge to display all the COVID health facilities and testing labs in a simple way. Plotting all the facilities
on the map is an easy way to demonstrate the information. The tool should be user-friendly and accessible
to everyone. There are various applications available which are tremendously developed; one such
example is ‘maps of India’*®.

Training and Capacity Building of the Health Care Workforce

Covid-19 pandemic has changed our lives and work culture in different ways. Training and capacity building
of health workforce is an essential component in a new disease like Covid-19. Use of digital health,
especially when organization of large gatherings is an issue, proved to be the most important component in
training and capacity building in pandemic situations. Various digital health platforms like mLearning,
eLearning, educational videos, small quizzes, research questionnaire, webinar and many others have been
designed and used by different organizations in different areas.

To reach up to the last mile including Doctors, Nurses, Paramedics, Hygiene workers, Technicians,
Auxiliary Nursing Midwives (ANMs), State Government Officers, Civil Defense Officials, various Police
Organizations, National Cadet Corps (NCC), Nehru Yuva Kendra Sangathans (NYKS), Indian Red Cross
Society (IRCS), Bharat Scout and Guides (BSG) and other volunteers; the MoHFW identified the existing
online platform i.e. Integrated Government Online Training (iGOT) for training and capacity building. The
platform provides online modules on flextime and on site-basis so that Covid-19 response can be delivered
at scale for the workforce needed to tackle the pandemic.
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The MoHFW has designed more than 47 types of different resource materials for the capacity building of
various stakeholders. To facilitate these 47 types'® of resource materials, various videos and reading
materials have also been made.

Limitations

Digital health has the potential to help address problems such as distance and access but still has many of
the underlying challenges faced by health system interventions in general, including poor management,
insufficient training, infrastructural limitations, and data privacy. These considerations need to be addressed
in addition to the specific implementation requirements introduced by digital health.

Conclusion

Recent national and global occasions have demonstrated the effect of a large-scale health care emergency
on the present health care foundations and the challenges faced by health care facilities to surge to meet
these demands. One approach to meet these challenges is to clout existing mobile and other digital health
technologies to expand local, regional, and national health care capability and capacity. Developing a
flexible, scalable, resilient, and most importantly, interoperable digital health tools are essential in ensuring
that the necessary digital health ecosystem is present to respond when future disasters or emergencies
strike. The capacity and capabilities gained from sustained digital health tools, now and between crises,
would allow for enhanced care provision, distribution, and rapid deployment at scale to make our nation
safer.

Recommendations

The use of digital media tool can be further expanded at various levels of health care system like training
and capacity building of health care staff, monitoring, supervision, situational analysis, mapping,
quarantine-monitoring, tracing, clinical management of health care emergency like Covid-19, public
awareness, communication, etc. Apart from the health department, use of digital media can also be
extended in the other public sector departments like education, transportation, food and drugs, and
defense, etc. to strengthen the public health care emergency management.
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