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Foreword

The COVID-19 pandemic is undoubtedly the greatest challenge in peacetime facing
the world for a century. No country is untouched with more than 3.2 million deaths
and over 155 million cases at the time of writing, and the actual numbers are probably
much higher. One year into the crisis, the sobering reality is that we are only at the
beginning of the pandemic, with some countries provisionally suppressing outbreaks
and others experiencing resurging epidemics with tragic consequences. In addition
to the direct health impacts, the widespread social and economic devastation will
be with us for years to come. While we continue to deal with the acute stage of the
pandemic, we must now take a long-term view and shift our thinking to societies
living with COVID-19.

A rare silver lining in the crisis is that unprecedented scientific collaboration
and transparency have delivered in months what would normally take decades with
the development of safe and effective vaccines, diagnostics, and to a lesser extent
therapeutics. The power of Indian science, and its world-class vaccine industry, has
been at the forefront of this endeavor to the benefit of India and the world. The top
priority today is to ensure everyone, everywhere has equitable access to these tools.
Now more than ever, we must rely on science and innovation to chart a path forward
and save lives.

I, therefore, welcome this important and thought-provoking book, Health Dimen-
sions of COVID-19 in India and Beyond, which could not come at a more critical
time. The COVID-19 situation in India is very serious and concerning. There is an
urgent need for evidence and real-world experience to inform the response in India
and globally that this edited volume delivers. It brings together authoritative voices
to discuss some of the most pressing issues the world faces in pandemic preparedness
and response—from the importance of investing in resilient and responsive health
systems, leveraging technology and innovation, to science-informed communication
and behavior change strategies, and the clinical aspects of SARS-CoV-2.

While addressing many essential elements of the COVID-19 response in India and
other countries such as South Korea, Taiwan, Singapore, Vietnam, and East Timor,
the chapters also importantly address a range of other health issues. Indeed, we do
not yet fully understand the full impact of the virus and the response on a range of
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other human health issues such as tuberculosis, sexual and reproductive health and
family planning, malnutrition, and other comorbidities as described in the book.

Crucially, this book puts people at the center with a strong focus on commu-
nity action and empowerment throughout. The pandemic has exposed and exacer-
bated deep-rooted inequalities within and between countries, and the crucial anal-
ysis around self-care among vulnerable populations in India shines through in the
chapters, as does the intrinsic importance of gender equality.

The COVID-19 pandemic will not be over anywhere, until it is over everywhere.
The crisis has shown on an unprecedented scale that we are only as strong as our
weakest link when it comes to epidemics. Lessons must be learnt not only to deal
with COVID-19 but to prepare for the ever-present risk of another health threat,
which many have warned may be worse. We must act now in solidarity to control
the pandemic, relying on sound evidence and intelligence as documented throughout
these pages, and ensuring that the benefits of science reach people, everywhere.

London, UK Dr. Peter Piot
Director of the London School of
Hygiene and Tropical Medicine



Preface

The COVID-19 pandemic that is raging through the world has disrupted peoples’
lives and livelihoods. The year 2020 has been like no other as it witnessed the ravaging
impact of the pandemic on society. COVID-19 is hitting the headlines every day as
large numbers of people get infected and many die. What is most frustrating is that
we still know very little about the virus or the epidemiology and the pathogenesis of
the disease that it causes. On the other hand, within a short period of a year, scientists
and public health professionals have made major strides in learning about the disease
and how it can be prevented. Vaccines have been developed at lightning speed, and
many are being rolled out. Serious efforts are underway to prevent this deadly disease
that is tearing the fabric of society globally.

This is the first book that examines multiple health dimensions of COVID-19 in
India. It has brought together a group of top scholars to discuss a range of issues
relating to COVID-19. These include its impact on health service delivery, use of
technology such as tele-medicine and other virtual methods for providing health
services and training healthcare workers, critical care in hospitals, comorbidities such
as tuberculosis, self-care, gender dimensions of the problem, its impact on mental
health, sexual and reproductive health, hunger and nutrition, and health financing.
Vaccine development and distribution and the changing role of media and commu-
nications are discussed. Lessons are drawn from countries in Asia that have been
successful in containing the pandemic.

The contributors of this edited volume are leaders in their fields. They have
presented the latest research and have discussed the causes and consequences of
and solutions for several problems that relate to COVID-19. While the book focuses
on India, the situation of the pandemic in other countries is also illuminated. This
book was written during a time when we were all in isolation with limited mobility
because of the pandemic. It was not, therefore, possible to personally interact with
the authors of the chapters or with colleagues who assisted in the writing of the book.

vii
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While this presented a challenge, it also provided an opportunity to complete this
work in record time.

New Delhi, India Saroj Pachauri
Ash Pachauri
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Chapter 1 ®)
Introduction: Context of the Book Geda

Saroj Pachauri and Ash Pachauri

Abstract On January 30, 2020, India reported the first case of COVID-19 in Kerala.
The index case was identified as a student returning from Wuhan. As of February 3,
2020, a total of three cases were confirmed in Kerala. However, after a month the
number of cases in the country increased dramatically. On March 14, 2020, India
reported its first two COVID-19-related deaths. India’s case fatality ratio remained
constant at 3.2 percent until June 9, 2020, when it dropped to 2.8 percent. On March
11, 2020, when WHO declared COVID-19 as a pandemic, Indian authorities banned
visas and non-essential travel from affected countries. Subsequently, all international
passengers returning to India were required to go through a screening test.

On March 25, 2020, the Government of India imposed a sudden complete national
lockdown for 21 days. After imposition of the lockdown, the government released
several guidelines on protection measures such as making wearing face masks
compulsory in public places, social distancing, and avoiding mass gatherings.

As on February 5, 2020, India had a testing capacity of only 11 laboratories
for testing for COVID-19. But by June 12, 2020, it had ramped up its capacity to
885 laboratories that conducted more than 125 tests a day. However, India conducts
remarkably fewer tests as compared to other countries.

After detecting the first case of COVID-19 on January 30, 2020, India experienced
adelayed growth in its test count. Subsequently, however, India recorded a constantly
increasing daily incidence rate. By December 30, 2020, the number of cases in India
was recorded at 10.2 million. The authors provide a preview of all the chapters in
the book.

S. Pachauri (X)
Director, POP Movement, New York, USA

Public Health Specialist and Trustee, Center for Human Progress, New Delhi, India

A. Pachauri
Senior Mentor, POP Movement, New York, USA

Director, Center for Human Progress, New Delhi, India
© The Author(s) 2022 1

S. Pachauri and A. Pachauri (eds.), Health Dimensions of COVID-19 in India and Beyond,
https://doi.org/10.1007/978-981-16-7385-6_1


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-16-7385-6_1&domain=pdf
https://doi.org/10.1007/978-981-16-7385-6_1

2 S. Pachauri and A. Pachauri

The COVID-19 Pandemic Dynamics and Response in India

In December 2019, COVID-19 was first identified in Wuhan, China, as a respiratory
tract infection causing symptoms, such as fever, chills, dry cough, fatigue, and short-
ness of breath [1, 2]. This atypical viral pneumonia has disabled the world, causing
health, economic, and humanitarian crises. The novel coronavirus belongs to the
family of severe acute respiratory syndrome (SARS) and Middle East respiratory
syndrome coronavirus (MERS-CoV), but the impact of the former is more severe
as illustrated by the exponential increase in infectious cases [2, 3]. The incubation
period of COVID-19 is 1-14 days, during which asymptomatic carriers of the virus
can transmit the disease to healthy people, as proven by the evidence of human-to-
human transmission via droplets or contact [2—4]. At the end of January 2020, the
World Health Organization (WHO) declared COVID-19 as a Public Health Emer-
gency of International Concern according to the standards of International Health
Regulations (2005) [5]. Due to the unprecedented spread of the virus, the world has
gone into multiple lockdowns as several countries have imposed strict restrictions
and screening of potential cases [6].

On January 30, 2020, India reported the country’s first case of COVID-19 in
Kerala. The index case identified was a student returning from Wuhan. As of February
3, 2020, a total of three cases were confirmed in Kerala. By February 20, 2020, they
were declared recovered [7]. Little information was provided regarding the initial
COVID-19 cases in India, and thus, it is unknown whether they were contacts of
the first case or whether they had a travel history [2]. However, after a month the
number of cases started to increase dramatically. According to the Ministry of Health
and Family Welfare, the transmission of COVID-19 was mainly related to travel and
local transmission of imported cases. Limited community transmission was reported
on March 30, 2020 [8]. However, Klein et al. indicate that community transmission
in India most likely started at the beginning of March [9].

On March 14, 2020, India reported its first two COVID-19-related deaths. Both
patients were over the age of 65 years and had comorbidities [7]. Throughout the
first weeks of the outbreak and until mid-May, India’s case fatality ratio remained
stable at a constant 3.2%. As of June 9, 2020, the case fatality ratio dropped to 2.8%
by 0.6 deaths per 100,000. India’s case fatality ratio resembled the aggregated case
fatality ratio of the South-East Asia Region [7].

The availability of desegregated data was sparce. However, according to a press
release by the Ministry of Health and Family Welfare on April 6, 2020, 76% of
confirmed cases were male. The age distribution of confirmed cases was as follows—
47% were below 40 years, 34% were between 40 and 60 years, and 19% were 60 years
and older. Furthermore, desegregated mortality data was reported: 73% of reported
deaths were male and 27% female. Although only 19% of cases were among elderly
people, 63% of deaths were in the age group of 60 and above. About 30% were
between 40 and 60 years, and 7% were younger than 40 years. Moreover, 86% of
the casualties suffered from comorbidities [10].
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Travel Restrictions

On January 30, 2020, after the WHO’s declaration of COVID-19 as a Public Health
Emergency of International Concern, the civil aviation authority began universal
health screening of international passengers at the entry point from China by temper-
ature check and filing self-declaration forms in line with the International Health
Regulations 2005 for point of entry screening [2, 5, 7]. Screening expanded for
passengers traveling from other countries as COVID-19 began spreading globally
[11]. States with no international airports and/or seaports began monitoring the influx
of travelers by rail and road to check for potential cases [7]. On March 11, 2020,
when WHO declared COVID-19 as a pandemic, Indian authorities banned visas
and nonessential travel from affected countries, including China, Iran, Italy, South
Korea, France, Spain, and Germany. Travel restrictions began on March 13, 2020, as
visa issuance was restricted to essential travel and delegates only. Subsequently, all
international passengers entering India were required to go through screening tests.
The travel ban expanded to all European countries and nations of the Middle East on
March 18, 2020 [12].

Passengers with COVID-19, arriving from affected countries, were put in quar-
antine for 14 days in the port of arrival city, while asymptomatic and/or healthy
passengers were advised to commence home quarantine and test for COVID-19
should symptoms appear [2, 13]. Passengers’ left hand was stamped with inedible
ink to maintain the date and time for home quarantine, a move that could risk stigma
on account of COVID-19 suspicion [14]. Individuals violating quarantine could be
penalized under the Indian Penal Code sections 188, 269, and 270, that is, ‘viola-
tion of order promulgated,” ‘negligently doing any act known to be likely to spread
infection of any disease dangerous to life,” and ‘malignantly doing any act known to
be likely to spread infection of any disease dangerous to life,” respectively [15].

As a stringent lockdown was imposed in Wuhan, the Indian Air Force evacuated
112 nationals stranded in Wuhan, 76 Indians, and 36 foreign nationals, to Delhi,
while also providing 15 tons of medical equipment and safety kits to China [2, 16].
Following the subsequent surge of COVID-19 cases in Italy, Air India evacuated
Indians from Rome and Iran. All evacuees were taken to quarantine in Delhi [17].
On March 14, 2020, all public gathering areas, such as cinemas, malls, marriage halls,
pubs, marathons, and bars, were closed [7]. Section 144 of the Indian penal code on
unlawful gatherings of more than four people was imposed to avoid crowds [10].
The Ministry of Home Affairs postponed indefinitely the decennial 16th National
Population Census for 2021, originally to be conducted during April, 2020 [2, 18].
The Prime Minister of India declared March 22,2020, as ‘Janta (People’s) Curfew’ to
ensure social distancing, before enforcing a nationwide lockdown for 21 days, starting
March 25, 2020 [18]. Any person caught violating the lockdown for nonessential
reasons was baton charged by the police deployed in city streets. However, the baton
charge and excessive force used by the police received criticism, as reported by
Human Rights Watch [2, 14].



4 S. Pachauri and A. Pachauri

On March 25, 2020, the Government of India imposed a sudden complete nation-
wide lockdown for 21 days, with the closure of nonessential markets and a complete
halt to all national rail networks and international and domestic flights [2, 7].
However, these sudden restrictions turned into a challenge for daily-wage workers
and migrant laborers who could not continue to earn their living nor return to their
hometowns, due to the closure of rail and road networks [19]. The short notice before
commencing lockdown of a population of 1.3 billion stranded thousands of migrants.
This garnered severe criticism as the government had not managed the migrant crisis
despite releasing 265 billion dollars of relief funds to tackle COVID-19 [2]. The
sudden lockdown resulted in scores of migrants walking back home for miles, essen-
tially risking viral transmission through their long journey [19]. The Home Ministry
urged the creation of temporary shelters for citizens affected by the restrictions, with
all states and union territories expected to follow suit [18]. However, the mass exodus
of migrant laborers continued to occur, as only limited dedicated buses and trains
for migrants were arranged by the state governments. Moreover, due to the onset of
summer and heat waves, many migrant laborers perished during their journey home
[20].

India went under four phases of lockdown extensions and entered its fifth phase
on June 8, 2020, where regions deemed safe, called ‘green zones,” eased restrictions
for movement and business operations, whereas danger ‘red’ zones continued strin-
gent travel and trade restrictions [18]. However, limited domestic air and rail travel
resumed with appropriate safety precautions for citizens that demonstrated necessity
post-May 25, 2020, and June 1, 2020, respectively. An ‘unlock’ phase coincided with
the 5th lockdown in order to restart selected businesses, educational institutions, and
local public transport, while maintaining distance and hygiene [7, 18].

COVID-19 updates were made available online through a crowd-sourced Web
site, which was launched by a group of volunteers to present an estimate of cases
occurring daily all over the country. This Web site gathered data from state press
releases, official government links, and reputed news sources to compile information
[21]. Other Web site sources included data from the Ministry of Health and Family
Welfare which presented explicit, graphical information of infectious cases [22].

The Government of India also launched a mobile application called Aarogya Setu
on April 2, 2020, for citizens to be informed about their potential risk of infection,
medical advisories, and health practices to contain COVID-19, to self-assess their
symptoms, as well as to ensure contact tracing. It was mandated that the application
must be downloaded onto smartphones by domestic travelers to assist in contact
tracing [7].

While the Indian government was praised for instituting an early lockdown, it
has been criticized for imposing among the harshest lockdowns worldwide. Several
of India’s prominent epidemiologists warned against a lockdown in the absence of
civil organization [23]. Amid the government’s controversial Citizen Amendment
Act, passed at the end of 2019, aimed at providing Indian citizenship to people
of certain religious backgrounds, civil unrest that arose before the pandemic hit the
country. Persisting stigmatization and persecution of Muslims resulted in their initial
blame for spreading the infection in India [2, 24]. Such offensive behavior extended
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to healthcare workers who were dispelled as ‘carriers of the infection’ and denied
entry to their own homes by neighbors. Moreover, the Prime Minister’s emphasis
on ‘self-reliance’ during the pandemic raised questions, given the country’s scarce
resources and inability to meet demands for healthcare provision, risk mitigation,
and management strategies [24].

The COVID-19 Health Advisory

On January 30, 2020, with the advice of the WHO, the Government of India initi-
ated awareness of proper hygiene and sanitation advice to prevent the spread of
disease [25]. A major focus was put on proper hand-washing, covering oneself while
coughing and sneezing, social distancing, thorough cooking of meat, and avoiding
contact with live animals in farms and markets. The WHO Country Office (WCO) of
India worked with the Indian Council of Medical Research (ICMR) and the National
Center for Disease Control to build laboratory and disease surveillance capacity [26].

By March 9, 2020, WCO, along with the Ministry of Information and Broad-
casting, directed all telecom operators in India to launch a special COVID-19
caller tune to raise awareness about prevention strategies [7]. In a bid to amplify
sales, Reckitt Benckiser, a prominent health, hygiene, and home products company,
released a liquid handwash advertisement, vilifying rivals Hindustan Unilever’s soap
bar by claiming that the former’s liquid handwash was more effective for cleaning
hands [2]. The Bombay High Court suspended the ad for one month from March 22
to April 21 to stop unverified claims and misleading information [27].

Guidelines on protection measures such as wearing face masks in public places
were provided by the government after the first lockdown in March [28]. Guidelines,
such as social distancing, avoiding spitting in public, and avoiding mass gatherings,
were enforced [2].

Following the proliferation of misinformation through social media regarding
false remedies and fake news, the Government of India launched a ‘MyGov Corona
Helpdesk’ on the highly popular social media application WhatsApp. This channel
served to distribute accurate and verified information to Indian audiences [28].
Widespread rumors were addressed by WHO and physicians about various false
claims regarding surveillance, testing, and treatment (e.g., alcohol and garlic intake
as a cure) and avoiding large-scale panic purchases [28].

Testing and Screening for COVID-19

By the end of March, through rigorous point of entry surveillance efforts, India had
conducted thermal scans on more than 1.5 million passengers at the airports, placing
thousands of passengers under surveillance and in home-based isolation [7]. As of
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February 5, 2020, India increased testing capacity with the help of eleven new labo-
ratories including the National Institute of Virology in Pune [7]. By March 9, 2020,
India further increased the network of laboratories fit for testing COVID-19 to 52.
And, by the end of March, this network was further expanded to more than 100
laboratories [7]. As a result, the number of tested samples increased correspond-
ingly. At the beginning of February, the laboratories tested 49 samples. This number
moderately increased to 2880 by February 28, 2020, before testing began more rigor-
ously and increased to 22, 928 samples by March 25, 2020 [29]. By mid-April, India
further increased testing capacity to 229 private and government laboratories raising
its testing to 195,748 samples [7, 29, 30]. On May 18, 2020, India reached a milestone
of 100,000 tests in one day [7]. As of June 12, 2020, India ramped up its capacity
to a total of 885 laboratories fit for testing for COVID-19, conducting more than
125,000 tests a day [7, 31]. However, despite the significantly increased capacity
from 130 tests per million on April 11, 2020, India conducts remarkably fewer tests
as compared to other countries [32]. Additionally, Ray et al. doubt that the cases
reported reflect the actual epidemiological situation and mention that the number of
truly affected cases ‘depends on the extent of testing, the accuracy of the test results,
and, in particular, frequency and scale of testing of asymptomatic cases who may
have been exposed’ [33].

In order to contain the spread of the disease, ICMR reviews and updates the
testing strategy periodically. Accordingly, ICMR defined criteria for testing asymp-
tomatic patients and patients with influenza-like symptoms and conditions on March
20, 2020, and April 9, 2020, respectively [34, 35]. ICMR’s sero-survey with IgG
ELISA test showed that 0.73% of the enrolled 26,400 individuals had contracted
SARS-CoV-2 leaving a large proportion of the population still susceptible [2, 36].
ICMR also issued infection control, clinical management, and treatment protocols
for COVID-19. However, paradoxically, access to and distribution of treatment and
pharmaceuticals have been affected by the pandemic itself.

COVID-19 Treatment and the Impact on Pharmaceuticals

With Chinese production activities suspended, Indian pharmaceutical companies
were threatened by a short supply of pharmaceutical ingredients. China delivers
almost 70% of the active pharmaceutical ingredients for medicines produced by
Indian companies, leaving India vulnerable in managing its fragile supply chain
during the COVID-19 pandemic [37]. In addition, hoarding and panic buying created
an artificial shortage of active pharmaceutical ingredients, leading to a bulge in the
price for paracetamol, vitamins, and penicillin [2, 37]. As a protective measure,
the Government of India installed an export ban on essential medicines [2, 38]. Both
disruption in supply and export restrictions threatened the availability of essential and
generic medicines. Considering the production capacities of Indian pharmaceutical
companies, preventing a disruption to India’s production and supply chains increased
their preparedness for large-scale production for COVID-19 diagnostic tools and
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vaccine candidates. Furthermore, there was a political will to incentivize the industry
to increase domestic manufacturing capacity of active pharmaceutical ingredients and
strengthen national security by decreasing dependence on Chinese imports [37].

However, it is important to guard against what Newton et al. warn as risks to
the supply and quality of tests, drugs, and vaccines imposed by a lack of evidence
and quality [39]. For example, the Medicine Quality Monitoring Globe Index in
India reported issues related to substandard or falsified medical products. There
were reports regarding fake vaccines and hand sanitizers sold at exorbitant prices
[40]. The antimalarial drug hydroxychloroquine was also substantially used as a
prophylaxis for COVID-19 [41]. While ICMR’s revised treatment protocols allowed
hydroxychloroquine to be prescribed to patients in the early course of the disease,
they also advised against the use of the antimalarial in patients with severe disease
since the evidence for its use ‘remains limited.’

India initially banned the export of hydroxychloroquine for meeting domestic
demand; however, the ban was partially lifted after the US government requested
the export of hydroxychloroquine for prevention [2]. The drug was later exported
to 20 more countries that placed requests for the tablets [42]. India supplies 70% of
the world’s hydroxychloroquine and aims to export 250 million hydroxychloroquine
tables to countries seeking the medicine [43]. However, due to a lack of evidence on
the efficacy of the drug, WHO recommended that hydroxychloroquine undergoes a
solidarity trial in over 35 countries [44, 45].

In addition to various treatment options, there was a strong push to develop a
COVID-19 vaccine, which could be distributed to the public quickly. Latest updates
suggest that the Oxford—AstraZeneca vaccine is expected to become the mainstay of
India’s vaccination program. The Subject Expert Committee will analyze the latest
data submitted by the Serum Institute of India on the indigenous vaccine candidate
by Bharat Biotech. India rolled out its vaccination program in January 2021 with the
aim of inoculating 300 million persons in the first phase by July 2021.

This section has provided insight into the initial pandemic dynamics and response
in India based on a review of the literature. It is evident that the COVID-19 situation
presents significant challenges for India’s healthcare infrastructure and economics.
Given India’s population of 1.3 billion and its very limited expenditure on public
health to meet the needs of its population, the impact of the COVID-19 pandemic
on the country’s health infrastructure and economy may be difficult to fully and
accurately assess at this point. However, all evidence suggests that the pandemic will
likely cause a significant dent in the current health system.

India’s overall healthcare system has limited capacity and a strong focus on
primary health care delivery. The country’s healthcare expenditure is 3.5% of
the national gross domestic product (GDP). However, only 1.28% of government
public expenditure of total government revenue is used for healthcare expenditure,
indicating a high out-of-pocket burden [2].

After detecting the first case of COVID-19 on January 30, 2020, India experi-
enced a delayed growth in its case count. The initial spread was mainly driven by
imported cases and local transmission. However, there are some studies that indicate
community transmission was prevalent by March 2020. Subsequently, India recorded
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a constantly increasing daily incidence. As of December 30, 2020, the number of
cases in India was recorded at 10.2 million.

The Context of This Book

In this section, the multiple health dimensions of COVID-19 in India and other coun-
tries are summarized. The authors have contributed chapters on various health aspects
of the problem. These include responses to the impact of the pandemic on health
services, technologies such as tele-medicine and other virtual solutions, comorbidi-
ties such as tuberculosis (TB), clinical aspects of COVID-19, continuity of sexual
and reproductive health and family planning services and self-care in Sub-Saharan
Africa and Asia. The impact of COVID-19 on mental health is analyzed. Its effect
on sexual and reproductive health and family planning is examined. And its impact
on nutrition and hunger is discussed. The impact of the pandemic on vulnerable
groups including interstate migrants and female sex workers is assessed. The gender
dimensions of COVID-19 are also analyzed. Health financing in the COVID era
is examined. A detailed description is provided on the development, procurement,
and distribution of vaccines in India. And finally, the successful experience of New
Zealand and lessons drawn from countries in Asia that have successfully contained
the pandemic are discussed.

As the pandemic is evolving rapidly, data related to COVID-19 changes almost
every day. The data provided by the authors pertains to the time when they wrote
their chapters. It will certainly change by the time this book is published.

Responding to the Impact of COVID-19 on Health Service
Delivery

The COVID-19 pandemic has placed an enormous load on the health systems of all
countries. The pressure on the health systems of low- and middle-income countries
has been particularly serious as these countries have a fragile health infrastructure.
The delivery of all health services, including essential services, has been affected
because attention and resources have been deflected to providing services for COVID-
19 patients.

The abrupt national lockdown implemented by the Government of India on March
24, 2020, resulted in an unexpected closure of the healthcare system which was
devastating. There was a disruption in health services countrywide. There was no
access to essential health services. People could not access sexual and reproduc-
tive health services or services for tuberculosis (TB) and other communicable and
non-communicable diseases. The impact of and response to these service delivery
problems are discussed by the authors.
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Investing in a Resilient and Responsive Healthcare System
During COVID-19 Pandemic

Bulbul Sood discusses strategies implemented by Jhpiego nationally and in 15 states
of India to respond to the COVID-19 emergency and to counter the devastating
impact of the pandemic. By the time the nationwide lockdown was imposed in
March 2020, Jhpiego’s COVID-19 response strategy was in action. This strategy
included strengthening the capacity of the health workforce, supporting the national
and the state governments, and ensuring the continuation of essential health services
including reproductive health services. Jhpiego mounted a swift multi-sectoral and
multipronged program to provide technical support for enhancing the prepared-
ness of the healthcare system across 15 states. Training and monitoring activities
were conducted using virtual platforms. A decentralized approach was employed
to co-design with the community local solutions for health problems. The thrust
was on developing community-centered, community-owned, and community-driven
programs. Digital technology, including tele-medicine and other innovative solutions,
played a key part in these efforts.

The program envisaged providing technical assistance for building a resilient
healthcare system by strengthening governance mechanisms and facility-based
preparedness, piloting an integrated disease surveillance system, enhancing the use
of data to guide evidence-based decision-making, redesigning public health facili-
ties, and setting up rapid response teams which can be quickly mobilized to respond
to crises.

Using Technology to Harness Existing Resources
Jor an Emergency: COVID-19 Response

Gopi Gopalakrishnan discusses the use of technology to respond to the COVID-19
emergency. The sudden lockdown imposed by the government with just four hours’
notice resulted in a paralysis of the healthcare system. World Health Partners (WHP)
responded immediately to this crisis. WHP worked in partnership with the state
governments of Bihar and Andhra Pradesh. The plan was that the state governments
would provide the personnel and WHP would set up a digitized system for providing
health services to the people by using tele-medicine.

A quick-to-access dashboard was created to give details in real time of the number
of doctors and assistants who were logged in, the number of calls received and
was attended to, prescriptions issued, and COVID-19 suspects identified. Doctors’
absenteeism proved to be a challenge in Bihar. Consequently, the full potential of
the project could not be realized in Bihar. In Andhra Pradesh, however, the project
was very successful. Despite receiving less number of calls, more consultations were
provided through tele-medicine project in Andhra Pradesh. The major reason for this
success was the high level of political commitment by the state government which led
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to the availability of trained medical personnel for the project. The entire process of
the project was successfully transitioned by WHP to the state government of Andhra
Pradesh.

Unveiling the Clinical Face of COVID-19

Arti Singh and Ashutosh Singh discuss the clinical aspects of COVID-19. A picture of
what happens in a hospital—the ward and the intensive care unit (ICU)—is described.
The impact of the disease on patients, healthcare professionals, and hospital manage-
ment is discussed. Case studies are provided of patients who recovered as well as
those who did not. The lived experience of all these individuals is portrayed.

Arti Singh presents her own lived experience over the ten-month period of the
pandemic. She describes her experience as well as that of her team from the incep-
tion—when the pandemic began. She traces changes made to date to diagnose and
treat COVID-19 patients in the months that followed. Patient treatment and manage-
ment regimens were refined and streamlined over time. And the health system was
redesigned to cope with the influx of huge numbers of COVID-19 patients into the
hospitals. During this time, diagnostic tools and treatment regimens evolved. Doctors
and their teams of nurses and technicians worked tirelessly day and night to cope
with the onslaught. The public, however, stigmatized healthcare workers as it was
overcome with the fear of getting infected.

Ten months ago, the medical profession knew very little about the virus or the
disease as both were new. But with its dedication and commitment, the medical
fraternity managed to cope with the rising number of patients with whatever tools it
had. The past ten months witnessed a rapid learning curve.

The Twin Epidemics: TB and COVID-19 in India

Chappal Mehra discusses the twin epidemics of COVID-19 and tuberculosis (TB)
in India. He argues that COVID-19 has disrupted the health systems in low- and
middle-income countries and has consequently unleashed a global health crisis. The
lack of preparedness is visible at multiple levels of the healthcare system in India.
The health system is overwhelmed by the influx of COVID-19 cases, dislodging
all other patients. An inadequate healthcare infrastructure with less than optimal
human resources along with a rising caseload and serious supply chain disruptions
has resulted in fatigue, frustration, and anger among the health work force, on the
one hand, and an atmosphere of fear among the patients and healthcare workers, on
the other.

The media is filled with messages on the COVID-19 crisis. Forgotten in the
hyperbole is that numerous other diseases continue to devastate India’s population.
Of these, the most important is TB. India continues to bear the highest burden of TB
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in the world accounting for estimated 2.8 million cases every year and killing more
than 400,000 persons annually. TB kills 1200 Indians every day.

The symptoms of COVID-19 and TB are very similar. Both are respiratory
airborne diseases. Both diseases are heavily stigmatized. And both are associated
with mental health problems. Gender disparities are apparent in TB and COVID-19,
but the gendered aspects of these diseases are ignored in programming. The author
argues that for all these reasons, these two diseases should be addressed in tandem.
It is time to fight COVID-19 and TB just as it is time to invest in public health.

Ensuring the Continuity of Sexual Reproductive Health
and Family Planning Services During the COVID-19
Pandemic: Experiences and Lessons from the Women’s
Integrated Sexual Health Program

One of the main aims of the UK-aid funded Women’s Integrated Sexual Health
(WISH2ACTION-W2A) program is to strengthen government stewardship of sexual
and reproductive health/family planning (SRH/FP) services across seven countries in
South Asia and Sub-Saharan Africa. Options Consultancy provides technical assis-
tance within four work streams: (1) creation of a favorable policy and planning
environment; (2) improved public sector investment; (3) national stewardship over
quality improvement; and (4) establishment of accountability systems to influence
and track commitments and policies. This role became even more important since the
coronavirus disease 2019 (COVID-19) outbreak shifted government’s priorities to the
COVID response and led to the disruption in the delivery of essential health services,
threatening to undo and reverse the SRH/FP gains made to date. The experiences
in engaging governments to ensure that access to SRH/FP remains a priority and
enabling environment is maintained are discussed by the authors. The authors draw
out wider lessons on the range of actions that can be taken at policy and systems
level to protect SRH/FP during a health emergency in different country contexts,
including the severity of the outbreak, sociopolitical environment, and health systems
preparedness. The authors also highlight how the pandemic can provide new policy
opportunities, such as to accelerate self-care and strengthen health systems resilience.

COVID-19 Vaccine Development and Administration in India

Drishya Pathak and Philo Magdalene examine, in great detail, issues related to
vaccine development, production, and distribution in India. They discuss the prob-
lems related to logistics for the distribution of vaccines to India’s large popu-
lation. The role of international organizations engaged in vaccine development,
procurement, and distribution is also examined.
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The development of vaccines for COVID-19 within a ten-month period has been
an extraordinary achievement given that in the past it has taken 1015 years to develop
a vaccine. Five vaccine candidates are in different stages of development in India.

India’s robust capacity for developing vaccines is globally acknowledged. India
has also had a long history in organizing and implementing immunization programs
for pregnant women and children. However, organizing a national vaccination
program for COVID-19 is challenging because of India’s large population and fragile
health infrastructure.

India rolled out the COVID-19 vaccination program in January 2021. The state
governments have developed plans for the storage and distribution of vaccines and
for the implementation of the vaccination program. Important elements within the
program are communications and advocacy which aim to inform the people about the
vaccine and its benefits and to encourage them to get vaccinated so that the problem
of vaccine hesitancy, a major deterrent, can be prevented.

India and the world are at a critical juncture in the history of the pandemic where
the availability of vaccines shows a glimmer of hope—a light at the end of a dark
tunnel.

The Impact of COVID-19 on Mental Health, Nutrition
and Hunger, Sexual and Reproductive Health and Rights,
Family Planning, Gender, and Health Financing

The COVID-19 pandemic affected multifarious health dimensions. Since attention
and resources were deflected for treatment of COVID-19 cases, all other health
services were adversely impacted. This, in turn, impacted mental health, nutrition,
sexual and reproductive health, gender, and health financing.

A Lifestyle Disorder that Spared Nobody: Mental Health
and COVID-19

Komal Mittal and co-authors discuss the mental health problems that emerged during
the COVID-19 pandemic. Mental health has manifested as a lifestyle disorder that
is being experienced by everybody all around the world. The authors discuss a range
of mental health problems due to COVID-19. Their prevalence and implications are
assessed. In order to provide perspective, publications from India and other countries
are cited. The causes and consequences of mental health problems associated with
COVID-19 are analyzed by the authors.

In India, mental health problems were on the rise even before the pandemic.
The pandemic, however, greatly exacerbated these problems. Stress, anxiety, and
depression became a part of everyone’s life. No one was spared. Strong public health
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measures to contain the pandemic including the prohibition of movement and isola-
tion took their toll. Being away from work, school, and peers, adjusting to new ways
of working and learning, and dealing with job loss were all stressful. Fake news and
miscommunication further fueled the problem.

A large section of the population was forced to reinvent its workplace, often in
unfavorable environments, resulting in a deep sense of unease. Research shows that
because of uncertainties related to finances, work pressure, and jobs, there was a
rise in the number of cases of mental illness. The number of suicides also increased.
Research in India and other countries underscores that COVID-19 has compounded
all these problems. Stringent public health measures imposed by all governments,
although necessary for containing the pandemic, has had a major impact on the
psychological state of the people. Fear, anxiety, and anger are some of the psycho-
logical consequences. Anxiety producing information in the media, often incorrect,
accentuated these problems.

Preoccupation with the pandemic resulted in a neglect of the mental well-being of
the patients, healthcare professionals, and frontline workers. This caused psycholog-
ical distress that varied from panic attacks and collective hysteria to pervasive feel-
ings of hopelessness and desperation including suicidal behavior. The psychological
wellness of individuals was influenced unfavorably by lifestyle changes caused by
the pandemic that included isolation, limited mobility, social stigma, ever-spreading
misinformation, and fake news on Web-based platforms.

Violence against women and girls also increased during the pandemic. Increased
violence was perpetuated not only inside the home, but also in other spaces. Migrant
workers, health workers, and sex workers were seriously impacted. The authors
underscore the urgent need for setting up hotlines, crises centers, shelters, legal aid,
and counseling services.

The pandemic might be the much-needed wake-up call to make long-term
improvements in India’s healthcare system. It offers an opportunity for India to take
greater cognizance of mental health problems and to integrate services for addressing
these problems within the primary healthcare system.

Malnutrition and COVID-19 in India

Shweta Khandelwal argues that while the world is battling, the new coronavirus
known as SARS-COV-2, public health and nutrition services in India are getting
disrupted and derailed. It is pertinent not to overlook the other existing gaps in our
journey toward attaining the holistic Sustainable Development Goals (SDGs). In
fact, it is now well established that comorbidities, especially malnutrition, diabetes,
cardiovascular diseases, and other respiratory or kidney problems, exacerbate patho-
genesis of COVID-19 because of an already compromised immune system. The
whole world is off track in achieving SDG 2, known as Zero Hunger by 2030. At
the current pace, approximately 17 countries including India will fail to even reach
low hunger by 2030. India ranks 104 out of 117 countries as per the used metric, the
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global hunger index. Furthermore, these projections do not account for the impact of
the COVID-19 pandemic, which may worsen hunger and undernutrition in the near
term and affect countries’ trajectories into the future.

The author underscores the serious adverse impact of COVID-19 on public health,
nutrition, and food security in India and other low- and middle-income countries.
Estimates show that 135 million persons were hungry before the pandemic. By the end
of 2020, the number will likely increase to 265 million. India carries a heavy burden
of multiple forms of malnutrition including undernutrition, hunger, micronutrient
deficiencies as well as overweight—obesity. The author suggests that public health and
nutritional policies must urgently address these problems. She outlines the measures
taken by the government during the pandemic to counter its negative impacts on
the nutrition of women, children, migrant labor, and other vulnerable populations.
The response of the international community to tackle COVID-19-related nutritional
challenges and India’s policy measures for ensuring nutrition and food security are
discussed.

Sexual and Reproductive Health of Adolescents and Young
People in India: The Missing Links During and Beyond
a Pandemic

Sapna Kedia and co-authors discuss the impact of the pandemic on the sexual and
reproductive health of adolescents and young people. Adolescents and young adults
(AYA) are at low risk from COVID-19, and hence, their needs may be assumed
not to warrant immediate attention. However, it is important to understand how
the pandemic may have affected their lives. Evidence from previous humanitarian
disasters in India and elsewhere suggests that consequences for adolescents and
young adults may be significant and multi-dimensional. The authors examine the
impact (short and long term) of COVID-19 on the sexual and reproductive needs and
behaviors of AYA in India, particularly their intimate relationships, sexual violence,
access to services, and impact on their mental health.

Programs for AYA should be responsive to their needs, feelings, and experiences
and should treat them with the respect they deserve, acknowledging their potential to
be part of the solution, so that their life condition improves and the adverse impact of
the pandemic is minimized. Programs must also address the needs of vulnerable AYA
like migrants, those from the lesbian, gay, bisexual, transgender, and queer (LGBTQ)
community and persons with special needs, HIV-positive youth, and those who live in
poverty. It is important to understand how gender impacts the sexual and reproductive
health of AYA, of young girls and women, in terms of restriction and mobility,
increase in dependence on male partners/friends/relatives, gender-based violence,
control of sexuality, and the lack of privacy and confidentiality. The responses to
these needs by youth-based and youth-serving organizations and the government
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are summarized. Recommendations are made to address the prevailing gaps from a
sexual and reproductive health rights and social justice perspective.

Family Planning in India During the COVID-19 Pandemic

Sanghamitra Singh and Poonam Muttreja discuss the profound impact of the
pandemic on women’s access to family planning services. They show how the inter-
ruption in the provision of reproductive health services resulted in a lack of access
to contraceptives and consequent unplanned pregnancies and abortions. Unmet need
for contraception increased while maternity care and immunization decreased. This
resulted in an increase in unwanted pregnancies as well as maternal mortality and
morbidity.

The COVID-19 crisis set back progress made in health services
over the past decades. This was significant in the case of reproduc-
tive health programs. These programs were adversely affected because
financial and manpower resources were diverted to services for COVID-
19 patients. The authors provide estimates of the impact of the non-
availability of sexual and reproductive health services on women. Sugges-
tions are offered for mitigating the impact of COVID-19 on these health
services.

Gender Insights into a Unique Threat to Human Development

Drawing from both primary and secondary data, Madhu Bala Nath examines the
gender dimensions of the pandemic. While maintaining a focus on health, she
discusses the linkages of health, poverty, and women’s agency. The COVID-19
pandemic has impacted the human development index that incorporates literacy,
income, and life expectancy.

COVID-19 has severely impacted women’s reproductive health. Unintended preg-
nancies, abortions, and maternal mortality have increased as a consequence of the
pandemic. The demand for services, especially nutritional services, child immuniza-
tions, and family planning services, was not met. Sexual and gender-based violence
increased during the pandemic. Mental health problems also increased. All these
problems affected women disproportionately. The impact of stigma on women’s
health is discussed. Its effect on LGBT communities is underscored. The suicide rate
in India was higher than that in other countries in South-East Asia even before the
pandemic, but COVID-19 exacerbated this problem.

The author suggests that the government should support disadvantaged commu-
nities including the LGBTQ community by transferring leased assets as an eligible
collateral for working capital loans. Relief packages for COVID-19 should be
reworked so they are gender responsive.
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COVID-19 is threatening the gains made by India to increase women’s education,
livelihood opportunities, and labor force participation. It is also affecting women’s
physical and mental health. The author makes a plea for strengthening women’s
agency, a critical imperative for countering these problems.

Financing for a Resilient Health System in India: Lessons
Jrom the COVID Pandemic

Indrani Gupta discusses the issue of health financing. COVID-19 has brought into
focus the urgent need for building resilient health systems that can cater efficiently
and equitably to the population during normal times as well as during unforeseen
events like an epidemic, pandemic, or other unanticipated events that impact human
health. To be prepared well in advance means to avoid unnecessary morbidity and
mortality on the one hand, and to minimize socioeconomic impact on individuals
and households, on the other. The author argues that each component that goes into
building a resilient health system requires financing, making health financing the
key policy knob for the government. A review of the pandemic situation and the
country’s response shows that India has had to struggle in real time to fill the various
gaps in the health system during the pandemic, by making emergency investments
on a variety of essential goods and services for the health sector. A brief analysis
of key health system parameters is done as a situational assessment to emphasize
the importance of adequate health finances. The author analysis the trends in out-of-
pocket expenditure and government investment on health up until the latest 2021-22
budget announcement was made to understand how and to what extent the govern-
ment prioritized health investments, especially when compared to other countries in a
similar economic situation. Finally, the latest budget outlays for health are examined
to analyze whether India has been able to use the pandemic as a wake-up call for
prioritizing the health sector and building a stronger health system.

The Impact of COVID-19 on Vulnerable Populations

COVID-19 disproportionately impacted the lives and livelihoods of vulnerable popu-
lations. The situation of interstate migrant laborers and female sex workers, who were
hardest hit by the pandemic, is discussed.
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‘I Just Want to Go Home’: What the Lockdown Meant
Jor India’s Interstate Migrant Workers

Philo Magdalene and co-authors provide a commentary on the interstate migrant
exodus that took place after the government imposed the national lockdown to control
the transmission of COVID-19 infection. The lives of the interstate migrant workers
were seriously disrupted when the national lockdown was imposed. The authors
bring into focus the inequalities of our times that resulted in serious human right
violations. Migrant laborers were the hardest hit during the pandemic. Migrants and
their families were pushed to starvation, deprivation, and destitution. The authors
study this problem from a rights-based perspective.

The unprecedented lockdown resulted in a migrant frenzy. Millions of interstate
migrants, stripped off their livelihood, were forced to flood the roads across the
country in the last desperate bid to return home to their villages. Many chose to walk
for weeks and weeks covering thousands of miles in their desperation to get home.

The authors discuss the horror that migrants faced as they went through their
journey. The nightmare that ensued was a severe violation of human rights. Bedrag-
gled, starved, and exhausted, the exploitation and hardship that they endured along
with their families continued over time.

The migrant crisis not only hit the headlines in India but also drew the attention
of world media.

From Vulnerability to Resilience: Sex Workers Fight
COVID-19

Sushena Raza Paul and co-authors describe the plight of sex workers, a particularly
disadvantaged community that is highly marginalized and vulnerable. Sex workers
were hard hit by the pandemic. The authors examine the impact of COVID-19 on
sex workers’ lives and livelihoods, their response to the crisis, and the strategies that
they employed to battle the pandemic.

During the lockdown, female sex workers lost their livelihoods which plunged
them and their families into extreme poverty. Even when unlock measures were
announced, the business of sex work did not return to normal. Sex work, by its
very nature, demands physical proximity—not physical distancing. Consequently,
sex workers had to innovate to find work to survive. Loss of livelihoods also brought
to the fore hidden mental health problems. Gripped by anxiety and depression due to
the uncertainty about when the pandemic would end, sex workers went into despair.
Some even attempted suicide. Violence in the family increased significantly. For
sex workers living with HIV, there was the added anxiety about the continuation
of antiretroviral therapy (ART). Community-based organizations (CBOs) took on
the responsibility of providing drugs to sex workers by developing a unique supply
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chain. The CBO members collected the drugs from the health centers and delivered
them to sex workers at a mutually convenient place, thereby ensuring confidentiality.

The authors draw attention to sex workers who are invisible in most discourses.
This vulnerable, marginalized community was seriously affected by the pandemic.
Sex workers were victims but were also the first responders to the pandemic. Sex
worker collectives formed to fight HIV were by their very nature well equipped to
fight the COVID-19 pandemic.

The government’s announcement to provide rations to the poor was a welcome
move, but it was not of much help to sex workers as they did not possess ration cards.
The sex worker collectives valiantly fought this battle and won. The Supreme Court
of India directed the states to provide sex workers with dry rations without insisting
on any proof.

The stories of the lives and resilience of sex workers, narrated in this chapter, are
inspiring. The authors discuss the plight of female sex workers during the COVID-19
pandemic. The community of sex workers was missing from all government policies
and welfare schemes. The sudden lockdown robbed them of their livelihoods. Basic
necessities like food and shelter became illusive. The authors portray the stories of
the struggles of sex workers from different parts of the country. They discuss how
despite uncertainty, stigma, and loss of livelihoods, sex workers emerged strong. The
resilient spirit of sex workers should be celebrated. The stories of sex workers have
a common thread of resilience, resourcefulness, grit, and determination in the face
of unsurmountable challenges.

Changing Role of Media and Communications
in the COVID Era

Media and communications played a significant role in providing information to the
people. Communications to change behaviors to prevent the transmission of infection
were an important intervention. The adverse impact of miscommunication and fake
news was a serious problem during the pandemic. These issues are discussed by the
authors.

Communicating COVID: Learnings and Way Forward

Nandita Suneja and Kaushik Bose underscore the importance of five key components
of a successful pandemic communication strategy—trust, timeliness, transparency,
public, and planning. The authors state that the rapid dissemination of information
in social media and other digital platforms has led to an overabundance of informa-
tion about COVID-19 and much of it is false. This has been termed by the World
Health Organization (WHO) as an ‘infodemic.” Misinformation and disinformation
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about the origins of the pandemic, how it spread, and how it can be contained, have
adversely impacted efforts to save lives. However, several international and national
organizations have successfully countered these messages by using low-tech and
high-tech technologies to build trust and encourage compliance with public health
measures. Drawing on past experiences with previous pandemics, the authors discuss
how communication strategies have been refined over time. Examples are provided
of the impact of misinformation and disinformation on the pandemic in different
countries. The experiences of countries around the world as well as that of India are
analyzed.

Based on learnings with various communication approaches, the authors make
recommendations for future crises: trust the science, identify credible spokespersons,
consistently relay and leverage technologies, invest in digital literacy, sustain media
engagement, and build inter-sectoral cooperation.

Relevance of Social and Behavior Change
and Communications in the Media on COVID-19 Response

Sanghamitra and colleagues discuss the important role of social and behavior change
and communication strategies in the prevention of infection. These strategies have
two complementary, albeit distinct roles: (1) Educate citizens on the health risks of
COVID-19; and (2) promote desired behaviors to prevent infection.

The authors believe that messages for the prevention of COVID-19 should be clear
and consistent and should be based on scientific evidence. These messages need to
be reinforced to promote positive behavior change. They should be empathetic and
inclusive and should counter misinformation and fake news. Government of India’s
citizen engagement platform ‘MyGov’ has rolled out a series of campaigns for the
prevention of COVID-19. Civil society organizations have complemented the official
campaign. The Population Foundation of India developed the Corona Ki Adalat (the
court of corona) animation series to disseminate key messages and reinforce a sense
of solidarity around the fight against COVID-19.

India and the world have, for the first time, witnessed an amalgamation of science
and mainstream media. The collaboration of the media and public health workers
and doctors has been commendable. The authors illustrate this with examples of
personalities who stepped up and gave their time to the media to convey important
messages to the public. The last few months have truly witnessed the power of
the media and behavior change communication efforts. Until a vaccine is widely
available, the only way to protect people from COVID-19 and to minimize the burden
it places on the public health system is to promote widespread behavior change. And
this can only happen through the collaborative efforts of the government, media,
public health experts, and civil society organizations.
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Experiences of Countries that Have Successfully Contained
the Pandemic

Countries that have implemented programs that have been effective in containing
the pandemic can provide lessons for those that are still struggling to bring down
the number of COVID-19 cases. The authors have analyzed the strategies that were
employed by these countries to draw learnings that could be useful globally and in
India.

‘Go Ahead, Go Early’: New Zealand’s COVID-19 Elimination
Strategy

Rashmi Pachauri Rajan describes how New Zealand successfully eliminated the
virus. ‘Go ahead, Go early’ was New Zealand’s moto. Strict border controls and
high compliance with lockdown measures proved to be effective in controlling the
pandemic.

New Zealand’s official campaign ‘Unite Against COVID-19’ was later changed
to ‘Unite for Recovery’ as the focus shifted from elimination to recovery. It has now
changed back to ‘Unite for Recovery,” and this will remain until the international
threat of COVID-19 is eliminated.

The strategy was guided by science and data. The government followed public
health advice and evolving evidence. And, of course, leadership played a crucial
role. The Prime Minister was resolute, confident, and pragmatic. The messages she
reiterated at the daily press conferences became catch phrases. Discipline came to
the fore. People did not complain. They did not protest. They simply followed the
rules, placing utmost trust in their government and its clear communications. Trust in
political leaders and health experts was the key reason for the success of the program.
And kindness was the Mantra!

Amid the gloom and doom that our world is currently battling, God was spotted
in New Zealand. Someone asked God ‘What are you doing?” ‘Working from home,
Bro.’

Learnings from Asia

Saroj Pachauri and Ash Pachauri draw learnings from Asia by examining the strate-
gies employed by governments in countries that have successfully contained the
pandemic. They study the policies and strategies undertaken in Taiwan, South Korea,
Vietnam, Singapore, East Timor, and Mongolia, countries that have successfully
countered the ravages of COVID-19.
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Rapid response to the pandemic by strong leaders who used evidence-based strate-
gies, forged partnerships to build a sustainable program, and provided transparent
communication is discussed. The leaders of these countries acted decisively in the
COVID-19 response with a whole of government approach. The presence of robust
public health systems along with national institutions that can act swiftly to prevent
the spread of infection was an essential prerequisite for containing the pandemic.
The process of enforcing top-down programs was shifted to a multi-stakeholder,
participatory approach. Strong and compassionate leadership was undoubtedly the
defining trait of nations to navigate time-sensitive issues in today’s pandemic era.
Their experiences showed that policies that addressed equity issues and were compat-
ible with the cultural context had a more enduring impact. In countries, where large
numbers of infections are still being reported, it is time that leaders acknowledge the
importance of acting rapidly on the best available evidence, with transparency and
responsibility that is particularly critical in low-income, fragile settings.

The Research Imperative

The magnitude of the health and economic impact of COVID-19 in India and the
world is still unfolding as cases are increasing. While the Government of India
was compelled to take drastic measures for the management of COVID-19, fore-
casts predict a plunge in India’s GDP growth to the extent of 3.3% compared to
estimations prior to the COVID-19 outbreak. As a low—middle-income country, the
challenge of fiscal responsibility on the growing demand of medical supplies added
to the already low public expenditure on health is a major concern. The global slow-
down in production and supply might have far-reaching consequences for the Indian
pharmaceutical industry, notably an essential driver of the Indian economy and its
capacity to produce preventive or therapeutic medical products crucial to the Indian
and global response in tackling COVID-19.

As we attempt to identify the profound challenges and potential fallouts of
COVID-19 in India, we must address the paucity of research regarding the health
dimensions of the pandemic and investigate how responses can be devised and how
research priorities require us to embrace complexity by deploying multi-dimensional
perspectives. Authored by experts in the field, this book is a compilation of perspec-
tives on the important health dimensions of COVID-19, lessons learned, and future
directions and strategies for mitigating and managing risks in a pandemic era.
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Chapter 2 )
Investing in a Resilient and Responsive e
Healthcare System During COVID-19
Pandemic

Bulbul Sood

Abstract Strategies implemented by Jhpiego nationally and in 15 states of India
to respond to the COVID- 19 emergency and to counter the devastating impact of
the pandemic are discussed. By the time the nationwide lockdown was imposed in
March, 2020, Jhpiego’s COVID-19 response strategy was in action. This strategy
included strengthening the capacity of the health workforce, supporting the national
and the state governments, and ensuring the continuation of essential health services
including reproductive health services.

Jhpiego mounted a swift multi-sectoral and multi-pronged program to provide
technical support for enhancing the preparedness of the healthcare system across 15
states. Training and monitoring activities were conducted using virtual platforms.
A decentralized approach was employed to co-design with the community local
solutions for health problems. The thrust was on developing community-centered,
community-owned, and community-driven programs. Digital technology, including
tele-medicine and other innovative solutions, played a key part in these efforts. The
program provided technical assistance for building a resilient healthcare system by
strengthening governance mechanisms and facility-based preparedness, piloting an
integrated disease surveillance system, enhancing the use of data to guide evidence-
based decision-making, re-designing public health facilities, and setting-up rapid
response teams which could be quickly mobilized to respond to crises.

Introduction

The COVID-19 pandemic has burdened the healthcare system immensely globally
and in India. The number of cases has crossed the eight million mark within eight
months since the first case was reported in India on January 31, 2020 [1]. The disease
outbreak has placed unprecedented demands on the healthcare system. With a popu-
lation of 1.3 billion, varying levels of health system preparedness across states and
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union territories, and densely populated settlements of the urban poor with limited
access to water and sanitation services, India is particularly at high risk [2].

As the pandemic began to spread in India, the immediate need for international
not-for-profit organizations like Jhpiego was to step in and support the government
at the national and state levels with innovative strategies, technical assistance, and
field-based support to deal with this public health emergency. Jhpiego, a global health
leader and a Johns Hopkins University affiliate, has been working in several countries
including India to save lives, improve health, and transform the futures of millions
of women and their families. It stepped in to provide multipronged support to the
national government and more than 15 state governments to fight the pandemic.

By the time the lockdown started in India in March 2020, Jhpiego’s COVID-19
response strategy was in action. It started with three clear objectives: (1) Strengthen
the knowledge and expertise of frontline health workers to deal with COVID-19; (2)
support the national and state governments in their requests for COVID-19 response;
and (3) ensure continuation of reproductive, maternal, newborn, child, and adolescent
health services, and other essential health services.

In the early days of the pandemic, there was limited understanding about the modes
of transmission of the infection. Jhpiego prepared and disseminated learning resource
packages and risk communication material. To help with the continuation of essential
services, virtual trainings were organized to cover facility preparedness, infection
prevention, and triaging. The training material was freely shared with the National
Disaster Management Authority, the Indian Nursing Council, state governments, and
NGOs. Jhpiego helped government staff to interpret state-specific guidance, and it
developed frequently asked questions (FAQs) and incorporated strategies to address
mental health problems.

Jhpiego worked closely with various state governments to provide a rapid response
to COVID-19-related needs which included mapping of essential supplies of personal
protection equipment, masks, and ventilators, enabling rapid procurement of these
items, and supporting state governments to assess district preparedness for quarantine
and isolation facilities/wards at district hospitals for containing the highly contagious
novel coronavirus.

In keeping with its mission of saving women’s and children’s lives, Jhpiego teams
placed a special emphasis on ensuring that quality care was available to pregnant,
laboring, and breastfeeding women. It continued to work closely with frontline
healthcare workers helping them as they conducted home-based antenatal and post-
natal care and provided contraceptives. Jhpiego also participated in efforts to enable
continuity of care for non-communicable diseases like diabetes in pregnancy and
cancer care. In some states, Jhpiego staff assisted the maternal health division to
organize and operationalize maternity care services in COVID hospitals.

By mid-October, more than 50,000 people were reached through some 200 virtual
training sessions across 15 states. The orientations and trainings included various
cadres of health workers including doctors, nurses, paramedical staff, community-
level workers, volunteers, district and state officials, tele-counselors, hospital owners,
academic counselors, and even civil defense staff.
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In the following sections, innovations in Jhpiego’s COVID-19 response that
provided timely and critical support to national and state governments are shared.

Jhpiego’s Innovative COVID-19 Response Through
NISHTHA

Jhpiego is the implementing partner for US Agency for International Development’s
(USAID’s) flagship health systems strengthening program called NISHTHA. This
program aims to transform primary health care (PHC) in India so that it is equi-
table, comprehensive, and client-centered, and improves health outcomes for India’s
marginalized and vulnerable populations. A well-resourced and well-equipped
resilient primary healthcare system is needed to manage COVID-19 and other public
health threats. Jhpiego was fortunate to have been working at the national level
and in 13 intervention states—Assam, Chhattisgarh, Jharkhand, Madhya Pradesh,
Odisha, Arunachal Pradesh, Maharashtra, Manipur, Meghalaya, Mizoram, Nagaland,
Sikkim, and Tripura and so could quickly move in to provide technical assistance to
strengthen the COVID-19 response. Technical assistance was planned in two phases:
(1) an acute phase to address the immediate requirements and needs articulated at
the national and state levels for mitigation and health system preparedness and (2)
resilience and recovery phase which focuses on technical assistance to the national
and state governments to gear up the primary healthcare system for resilience and
enhance preparedness for COVID-19 and other infectious diseases and future public
health emergencies.

NISHTHA's training came at the right time. It was beneficial in many ways as at that time
there was a lot of misinformation and chaos. The virtual training helped build capacity, dispel
myths and misconceptions, and equip Jhpiego with the right knowledge.

Ms. Chetna Sharma, Community Health Officer, HWC Sagod, Madhya Pradesh

Key Strategic Projects Under NISHTHA for COVID-19
Response

The Jhpiego teams moved quickly to implement the following innovative solutions
in partnership with state governments, to address COVID-19-related challenges,
maintain essential health service delivery, and prevent health system collapse.
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Data-Driven Intelligence Support for COVID-19
in Maharashtra

Intervention Rationale

Strengthening the response to the COVID-19 pandemic depends largely on contin-
uous and close monitoring of the actual on-the-ground situation and outcomes of
interventions to mitigate the risk of infection. Responding to public health emer-
gencies like COVID-19 requires timely and accurate information on the number of
cases, preparedness of healthcare facilities, and the availability of a health work-
force. COVID-19 has reinforced the importance and need for data-driven solutions
for infection control. System responsiveness had to be intensified to deal with the
current pandemic. Challenges like lack of personal protection equipment (PPE),
testing kits, isolation beds, intensive care units (ICUs), and medical oxygen had to
be addressed [3, 4].

Tools like mathematical modeling of the disease can help in the estimation of
healthcare requirements and enable a logical allocation of resources. Considering
the varied spread of the virus in different cities, planning for mounting a response
had to be adaptable and situation-specific. When the case numbers are relatively few,
a mathematical simulation approach is best suited to understanding the epidemic
and formulating an appropriate response [5, 6]. Several data repositories, along
with mathematical models, have been developed overtime for academic and research
purposes to predict the extent and duration of various infections [7]. However, the
current pandemic situation has seen a steep increase in the use of mathematical
models to analyze and predict the outbreak for planning an effective public health
response.

Model Description

In order to strengthen the COVID-19 response in the state of Maharashtra, Jhpiego’s
team, in partnership with its technology partner Gramener and in consultation with
the state government, designed a COVID-19 data-driven intelligence engine and a
citizen’s mobile application.

The intelligence engine is a combination of a comprehensive COVID-19 dash-
board that provides data of the ground situation of COVID-19 and predictive
modeling which forecasts the COVID-19 situation for a period of 14 days (Fig. 2.1a,
b). The dashboard includes a summary of the overall picture of COVID-19 in
the state including geographical distribution of cases across the state, cases across
different segments of the population, and availability of testing capacities and medical
supplies. Interactive data visualization enables policy-makers to view the trends and
statistics at a glance and make evidence-based decisions on the preparedness of
healthcare facilities, areas for rigorous testing, and other preventive measures. A
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Fig.2.1 a, b Snapshot of COVID-19 data dashboard and predictive model, Government of
Mabharashtra. Source District Health Survey (DHS) COVID-19 data dashboard

subset of this dashboard is available for the general public to keep them updated
on the current status of COVID-19 in the state and the health preparedness initia-
tives undertaken by the state government. To meet future demands on the health
infrastructure, a predictive modeling dashboard was created to forecast the number
of cases, the number of health facilities, and medical supplies required for an inte-
grated response. The objective is to provide evidence for guiding policy decisions
on COVID-19 and the response of government officials in the state. This modeling
exercise forecasts up to 14-day projections for cases, recoveries, and deaths. Addi-
tionally, infrastructure (number of isolation beds with and without oxygen support
and critical care beds) and logistic requirements (PPE kits, N95 masks, and medical
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Fig. 2.1 (continued)

oxygen) are also projected to assist in the preparations for tackling the impact of the
disease on the health infrastructure. The model forecasts the number of COVID-19
cases using a combination of a polynomial regression (subset of machine learning)
and composite scoring. Composite scoring combines the output best fit for the poly-
nomial regression model and adjusts the projections to the additional independent
parameters influencing the outcome of COVID-19. An additional element is built
into the model called COVID-19 pro-scoring accounts for changes in the number of
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cases by considering a 7-day moving average of the change in rate. The data dash-
board is customized to give a multi-dimensional picture of COVID-19 across all 36
districts in the state of Maharashtra.

With enumerable options to navigate through the analysis, policy-makers have the
freedom to simulate the model by changing certain input parameters. This is crucial
as decision-makers can make quick inferences from the simulation and use them for
taking important decisions on opening up key aspects of the economy.

Maha Swasthya Citizens’ Application

A citizen’s mobile application, Maha Swasthya, was designed to provide real-time
information to the public on COVID-19 hot spots, testing, and treatment. Through
this multilingual application, people can access information on each health facility
including the number of available beds and ventilators as well as contact details of
the key nodal officer and the health facility. The mobile application also provides
advisories on COVID-19 and an option wherein people can self-assess. It helps them
to identify the severity of the COVID-19 infection based on which they can take
timely decisions for availing health services (Fig. 2.2).

Outcome Insights

Prompt development of data analytics through digital interventions helped decision-
makers monitor the impact of the pandemic in real time in the large state of Maha-
rashtra. This tool was effectively used for monitoring the progression of the disease. It
tremendously reduced data ambiguity across all levels in the decision-making chain.
The forecasting tool also enabled state officials to ensure availability of necessary
infrastructure and logistics in all the districts. Although forecasting was done for a
shorter duration, given its precision, districts found it to be very useful for under-
taking planning and preparedness activities for the immediate duration. Multiple
methods were adopted by the state to disseminate the findings from the dashboard
to the districts.
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Fig. 2.2 Snapshot of the
mobile application Maha
Swasthya
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Alternate Platform for Risk Communication
and Community Engagement: NISHTHA Swasthya Vaani

Intervention Rationale

The COVID-19 pandemic has brought in various unprecedented challenges to
communities and marginalized people across India. Widespread outbreaks of
COVID-19 are associated with psychological distress and mental health problems
due to the loss of livelihoods, and financial insecurity among vulnerable populations.
The physiological feeling of fear of infection, somatic concerns, and worries about
the pandemic’s consequences is compounded by the risk of adverse mental health
consequences, especially in migrants crossing borders to reach their home states.
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Other psychiatric problems like alcoholism and substance abuse, and risky behav-
iors such as violence related to gender, children, and youth will likely increase in the
coming months. Given the lockdown situation and physical distancing norms, many
vulnerable groups (migrant workers, the elderly, and persons with disabilities) were
not able to access information related to the COVID-19 situation (Fig. 2.3).

Model Description

To support vulnerable communities during COVID-19, with the help of a technology
partner GramVaani, Jhpiego set up a communication platform to reach the target
population through an alternate medium—the interactive voice response (IVR)-based
system called NISHTHA Swasthya Vaani and linked it with appropriate care through
anetwork of local partners. Through this intervention, risk communication messages
were disseminated to vulnerable populations including migrant workers and their
families, the elderly, persons with disabilities, the urban poor, and people living in
remote areas, on COVID-19 preventive measures including hand-washing, treatment-
seeking, countering misinformation, and social distancing. The messaging focused
on mental health issues, care of the elderly, persons with disabilities, and information
on relief measures and social protection schemes. Over time, it is intended that
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messaging will focus on information on health services for reproductive, maternal,
newborn, child health, and adolescent health (RMNCH+A), tuberculosis (TB), and
other health services provided by health and wellness centers (HWCs).

This is a community-led model, wherein community-level volunteers are identi-
fied from the field who mobilize the community to utilize this platform for obtaining
knowledge and also for recording their grievances. The specific work includes
increasing community awareness through risk communication messaging through
IVR, a mobile-based application, coordinating relief measures, and ensuring social
accountability. A dedicated response system reinforces information through local
influencers including Panchayati Raj Institution (PRI) members, self-help groups
(SHGs), and other local leaders. The intervention was implemented in five districts
of two states—four in Madhya Pradesh (Guna, Rajgarh, Khandwa, and Barwani) and
one in Jharkhand (Ranchi).

Outcome Insights

NISHTHA Swasthya Vaani quickly penetrated the project geographies spreading
awareness on COVID-appropriate behaviors and helping people to share their day-
to-day grievances. These grievances are promptly addressed by the field volunteers
with the help of the local government. This technology, based on a two-way commu-
nication process, has become very popular among the target users. By October 2020,
47,249 calls were sent out and 15,753 unique users were identified through the
intervention in five districts of Madhya Pradesh and one in Jharkhand.

Provision of Tele-medicine Services Across Health
and Wellness Centers in Nagaland

Intervention Rationale

The COVID-19 pandemic has brought in many unprecedented challenges to the
health system including the disruption of routine healthcare services. Under lock-
down, travel was restricted and fear of contacting infection resulted in people not
accessing health facilities for their routine health checkups. Also, as per the Govern-
ment of India’s advisory, very mild/asymptomatic patients who had requisite facilities
at home for self-isolation were provided the option of home isolation. COVID-19
also disrupted the continuity of essential services and limited triaging facilities to
identify and refer COVID-19 patients to the primary healthcare level. This resulted in
ahigh caseload at secondary- and tertiary-level facilities. There was a lack of services
and appropriate referral mechanisms for non-critical COVID-19 cases at the primary
level. Tele-medicine thus emerged as an innovative technology-based solution for
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delivering services to people in need, especially to families and communities living
in remote areas. This technology platform was also beneficial for triaging COVID-19
patients, providing services to non-critical COVID-19 cases, and managing essen-
tial healthcare services at the primary level. The approach has also been helpful in
providing health services to asymptomatic patients who were quarantined or isolated
at home to periodically connect with the service providers, report their health status,
and get answers to their queries and guidance on further referral and management.

Model Description

A tele-medicine service platform was set up in the state of Nagaland for providing
services at the health and wellness centers to cater to the needs of the catchment
population. A technology partner was engaged in connecting the hub and spokes for
conducting medical consultations. Mechanisms like e-prescription are being explored
through various digital platforms.

The program is involved in building the capacity of the state to establish the
necessary infrastructure and deploy service providers at both the hubs and the spokes
for the smooth implementation of tele-medicine services targeted to HWCs (Fig. 2.4).
Currently, the focus is on preserving the continuity of essential services, providing
access to quality health care in remote areas, triaging, and decreasing the pressure
on secondary and tertiary care facilities. Once the COVID-19 pandemic is over,
tele-medicine will focus on the provision of quality health care. This will reduce out-
of-pocket expenditure for specialized services and waiting time, organize referral
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Fig. 2.4 Operational model for tele-medicine
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management, and improve health outcomes. It will gradually be transferred to the
state government along with making necessary provisions for sustained resources
through the National Health Mission’s Program Implementation Plan (PIP), thereby
maintaining the continuity of tele-medicine services at HWCs.

Outcome Insights

COVID-19 interrupted the delivery of essential healthcare services hugely affecting
people’s health-seeking behaviors. Tele-medicine has proven to be effective for
bridging the gap between patients and health service providers. Patients can now
consult doctors at their convenience without having to travel long distances for
follow-up. Until October 2020, 19 hubs and 82 spokes had been created. Around
500 consultations have been conducted so far by linking people with general and
specialized clinical care.

NISHTHA COVID Sanchar—An Interactive Voice Response
System-Based Surveillance and Tracking of COVID-19
Suspects and Patients in Chhattisgarh and Jharkhand

Intervention Rationale

In the absence of a vaccine and an effective treatment for COVID-19, it is critical
to contain and control infection transmission through public health measures [8].
Current literature suggests that in contrast to other acute respiratory syndromes,
SARS-CoV-2 can be transmitted in the absence of symptoms [9]. Therefore, case
isolation at home or in the hospital is an important control measure. Isolation of
cases and contact tracing were used effectively for outbreak of SARS in 2003 [10—
12]. However, to effectively reduce morbidity and mortality due to COVID-19, it is
important to put in place a mechanism for early identification of symptoms to enable
immediate contact tracing, isolation, and treatment. Many state governments initially
introduced strict surveillance mechanisms to ensure that those quarantined adhered
to the norms and stayed at home. Active case finding and management of those
placed under home isolation and follow-up of those discharged after successful treat-
ment completion at the hospital are critically important in responding the COVID-19
pandemic.

Owing to the rapid increase in the numbers of cases and limited resources to follow
up and monitor patients in the states of Chhattisgarh and Jharkhand, there was an
expressed need for establishing a technology-based surveillance system to track and
follow up asymptomatic patients under home isolation as well as those discharged
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from hospital after completion of treatment. In Jharkhand, only patients under home
isolation were monitored. In Chhattisgarh, all categories of patients were followed

up.

Model Description

NISHTHA COVID Sanchar, an IVR-based active surveillance system, was
piloted in four high-priority districts of Chhattisgarh (Durg, Bilaspur, Raipur, and
Rajnandgaon) and in the entire state of Jharkhand. In order to accelerate and supple-
ment the state’s response to effectively engage with COVID-19 suspects/cases for
early identification and treatment, the intervention was designed to track, monitor, and
identify symptomatic cases among those under home quarantine and those discharged
after treatment completion from hospital. This ensured timely reporting of cases to
concerned nodal officers for appropriate referral and management of identified symp-
tomatic individuals. Thus, a model prototype was demonstrated for an integrated
public health response for future disease outbreaks.

All the asymptomatic COVID-19 patients who had been quarantined or isolated
at home were called on a daily basis using IVR. These individuals were asked a set
of questions related to the symptoms of COVID-19 through automated calls. Persons
who reported experiencing symptoms on the IVR as well as those who did not were
followed up subsequently through manual calls. An inbound helpline number was
created for self-reporting of symptoms by the general public. All the symptomatic
cases were followed up through manual calls for confirmation and were subsequently
linked to the district nodal officer for referral and further management.

Outcome Insights

Using the IVR system to monitor and track COVID-19 suspects/patients is a
non-conventional technique. Used in times of need and urgency, it has proven to
be strategic in supporting the overwhelmed government’s healthcare system and
mounting an effective response to the pandemic. In Chhattisgarh, a total of 82,346
cases, under the three categories of home quarantine, home isolation, and post-
discharge, were followed up. A total of 3819 symptomatic cases were identified and
linked to appropriate care for further management. In Jharkhand, 11,817 cases were
followed up of which 941 symptomatic cases were identified and linked to appro-
priate care for further management. The intervention was successful in demonstrating
active surveillance, continuous monitoring, and tracking of COVID-19 suspects
and patients. Based on these learnings, the state of Chhattisgarh has improvised
a technology-based system and has established home isolation monitoring cells in
all its districts.
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Jhpiego’s Innovative COVID-19 Response Through
Reaching Impact Saturation and Epidemic Control (RISE)

Intervention Rationale

The COVID-19 pandemic has stretched hospital resources across India as is also
the case globally. Even in high-income countries, emergency medicine and critical
care services have been overwhelmed. Low- and middle-income countries like India
have, however, been impacted more seriously [13].

The first case was diagnosed in India on January 30, 2020. The coronavirus
outbreak hit its first peak in August and September. It became necessary, therefore,
to create an affordable and accessible emergency medicine and critical care infras-
tructure across the nation. Viral respiratory diseases such as COVID-19 can result in
critical hypoxic respiratory failure. Consequently, there is a high case fatality rate.
Ventilator support is needed for serious cases. Lack of essential supplies and equip-
ment such as oxygen and ventilators and a high burden of cases due to inadequate
triaging which can overwhelm the healthcare system and decrease its performance
are other possible reasons for high case fatality. Manpower transitioned from other
departments was not able to manage complex cases. Health workers for critical care
went through extreme physical and mental stress leading to decreased performance.
Also, standardized treatment guidelines for the management of COVID-19 were still
evolving. Lack of an enabling environment for quality care including streamlined
logistics, workflow, and infection control measures, were other deterrents. Inability
to use clinical data (due to the lack of systems) to report, analyze, and review data
for taking decisions and the absence of a culture for interdisciplinary coordination,
continuous review of quality of care, and implementation of practices for service
improvement were other causes.

RISE: India’s Strategic Response

Jhpiego leads the global project Reaching Impact, Saturation, and Epidemic Control
(RISE). Funded by USAID, RISE is implemented in several countries to achieve
a shared vision of attaining and maintaining epidemic control with strong local
partners.

As a part of the pandemic response, in coordination with the Government of India
and the Indian Red Cross Society, USAID donated 200 portable ventilators to assist
India in its fight against COVID-19. In addition to ventilators, USAID through RISE
supported the provision of technical assistance to the Government of India in capacity
building, system strengthening, and ensuring optimum utilization of the ventilators,
along with building an enabling environment for critical care of COVID-19 patients.
The goal of technical assistance was to improve and standardize intensive care for
severely ill COVID-19 patients by identifying potential areas of improvement.
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Technical assistance provided to the intervention facilities had a four-pronged
strategy. The first strategy was to build the capacity of healthcare providers and
develop their competency through asynchronous learning by providing online content
that could be accessed when it best suited their schedules. The second strategy
was to optimize clinical care by sharing experiences, developing standard operating
procedures and management protocols, and enhancing knowledge by developing e-
learning modules. The third strategy was to prioritize the use of data for action by
identifying e-dashboard indicators for the critical care unit. The fourth strategy was
to provide an enabling environment for critical care including efficient ventilators
and a strengthened supply chain for commodities.

Jhpiego initiated its activities in August 2020 with an aim to provide technical
assistance to 29 recipient facilities in 15 states and three union territories and to create
an ecosystem for the efficient utilization of the 200 portable ventilators donated by
USAID.

Using a hub-and-spoke model, in collaboration with the National Health Mission,
Government of India, state governments, and regional intervention facilities, it was
decided to build the capacity of several other facilities in critical care management
for COVID-19 (Fig. 2.5).

Engagement with Critical Care Working Groups

In order to build a system for interdisciplinary coordination, there was a continuous
review of quality of care and implementation of practices for service improvement,
and Jhpiego established facility-based Critical Care Working Groups (CCWGs) to
provide oversight and standardize care for critically ill COVID-19 patients in the
facilities. CCWGs were able to provide interdisciplinary inputs. They were effective
in ensuring safe adoption of new management protocols for COVID-19 and facil-
itating the upscaling of this approach. The CCWGs met twice a month to discuss
opportunities and challenges and with the experts from other institutions to promote
cross-learning, exchange ideas, and share knowledge. By October 30, RISE had
facilitated the formation of CCWGs in 9 facilities including the All India Institute
of Medical Sciences (AIIMS) Jodhpur, AIIMS Patna, AIIMS Rishikesh, AIIMS
Nagpur, AIIMS Bhopal, AIIMS Gorakhpur, Institute of Medical Sciences (IMS),
Banaras Hindu University (BHU) Varanasi, North Eastern Indira Gandhi Regional
Institute of Health and Medical Sciences, Shillong, and the Railway Hospital
Chakradharpur. CCWGs already existed in AIIMS Bhubaneswar and AIIMS Bhopal.

Situational Assessments Using Specific Tools

Situational assessment was undertaken to identify specific needs and to contextualize
intervention strategies prior to initiating implementation. Situational assessments
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were conducted jointly by members of CCWG and the RISE India team in the
months of September and October 2020. By the end of September 2020, situational
assessments had been completed in six Tranche-1 facilities and twelve Tranche-
2 facilities. RISE India developed two tools for use in these assessments: (1) a
facility situational assessment tool to understand the existing needs of the facility in
critical care and to assess the existing critical infrastructure, trained human resources,
logistics, and availability of policies and protocols and (2) a knowledge assessment
tool which was a self-assessment tool for providers involved in critical care. It was
developed to identify self-perceived needs of the providers in capacity building.
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Strategic Interventions Under RISE

The formation of the CCWGs remained the crux of all the strategic interventions
planned under RISE, and through these facilities-based groups, program strategies
and interventions were planned and contextualized to address specific bottlenecks
and gaps identified during the situational assessment. RISE is an ongoing program.
As the pandemic evolves, the strategies will also evolve based on need. The following
are some of the strategies that were implemented to address the current needs.

Capacity Building

Jhpiego initiated building of the clinical capacity of facility-based, multi-disciplinary
teams for COVID-19 case management by following different contextualized
approaches to enable the facilities to manage a surge in the case load.

Capacity Building Network

Healthcare facilities were classified into three levels based on their training capacities
and their status as COVID facilities in order to develop an interconnected network
of these facilities with a focused approach for capacity building for each level in a
phased manner. The facilities were divided into three programmatic levels based on
their status as COVID facilities and their ability to train human resources. Eleven
tertiary COVID facilities with existing training capacity were considered as Level
3 facilities that could mentor lower-level facilities on focused training capsules for
COVID care. Eleven tertiary and secondary COVID facilities requiring capacity
building were considered as Level 2 facilities which could be trained on critical care
management by Level 3 facilities and could support Level 1 facilities. The remaining
seven secondary non-COVID facilities requiring capacity building were considered
as Level 1 facilities that would require preparatory capacity building support through
Levels 2 and 3 facilities.

Hub-and-Spoke Model for Training and Mentorship

The hub-and-spoke model is a unique model for capacity building, wherein some of
the Level 3 facilities disseminate knowledge, practice, and experiences in managing
COVID-19 patients to facilities including non-RISE intervention facilities such as
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the dedicated COVID health centers (DCHCs)' and the dedicated COVID hospi-
tals (DCHs) in the state. The four identified hubs under RISE were AIIMS Bhopal,
AIIMS Raipur, North Eastern Indira Gandhi Regional Institute of Health and Medical
Sciences (NEIGRIHMS), Shillong, and AIIMS Bhubaneshwar. The spokes for each
hub were defined by the respective state governments and the hub facilities. The
hubs helped the states in formulating standard operating procedures and guidelines
for intensive care units (ICUs). The hubs actively helped the states in forming working
groups and define the scope of work for these groups. These mentorships used contex-
tualized methodologies for training webinars, hands-on orientations at skill stations,
and classroom-based didactic sessions (Fig. 2.6).

By October 30, 2020, eight batches of hands-on workshops on ‘Critical Care
Management of COVID-19 Patients’ were organized at AIIMS Bhopal, Center of
Excellence for Clinical Management of COVID-19, to train 83 doctors and 82 nurses.
This initiative was jointly supported by the National Health Mission, Directorate of
Health Services, Directorate of Medical Education, Madhya Pradesh, and RISE India.

! The dedicated COVID health centers (DCHCs) are hospitals that offer care for all cases that have
been clinically assigned as moderate. These hospitals have beds with assured oxygen support. Every
DCHC must necessarily be mapped to one or more dedicated COVID hospital (DCH). Every DCHC
must also have a dedicated basic life support ambulance equipped with sufficient oxygen support
for ensuring safe transport of a case to a DCH.
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e-Grand Rounds

Using a virtual platform, the e-Grand rounds provided a unique opportunity to doctors
to improve their care giving skills through clinical case discussion with peers. The
e-Grand rounds were used to present and discuss specific COVID-19 cases, share
experiences, and seek expert opinion from a panel of experts. The e-Grand rounds
also served as platforms to share updates on treatment and management protocols,
promote knowledge sharing, and as the pandemic evolved, review new evidence and
changing epidemiology.

The first e-Grand round on ‘Clinical Challenges in COVID-19 Management,’
organized by the Jhpiego team and conducted by AIIMS Patna on September 21,
2020, was attended by 103 critical care providers from 20 medical institutions,
including the 10 regional AIIMS. Two clinical cases were reviewed and discussed
in this workshop.

e-Learning

Healthcare providers, like doctors and nurses involved in active COVID-19 duty,
often found it challenging to attend physical in-person training sessions due to their
work schedules. To counter this challenge, it was decided to use asynchronous e-
learning or a hybrid training package which was formulated after identifying program
needs of specialists, medical officers, nurses, and paramedics by the CCWG at the
supported facilities. The virtual training package allowed healthcare providers to
take the training as per their convenience. Training covered topics related to infec-
tion prevention and control, general triage, and clinical management of hospitalized
COVID-19 patients. Trainings were supported by electronic simulation of critical
care and e-mentoring.

On 4th September, I was on night duty in the ICU and the Zoll Ventilator suddenly showed
a low battery charge of 25 percent. We feared that we may have to shift the patient but the
training which was conducted by the RISE team on the operations of the ventilator was very
helpful in providing the requisite guidance to troubleshoot and recalibrate the ventilator
machine thus saving the patient’s life. I thank Dr Ashwini Kumar (from RISE India) for
insisting that I attend the training program. Otherwise, I may not have been able to save a
life. Thank you RISE team!

Ajay Pal Singh, Nurse In-charge COVID ICU, AIIMS Jodhpur

Data for Action e-Dashboards

Jhpiego provided support in developing a process for data collection, data manage-
ment, and data analysis which could be used across facilities and the healthcare
system for improved decision-making. The e-dashboards utilized data from existing
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care processes for decision-making and helped in monitoring pandemic responses
across facilities. These dashboards were developed in consultation with the CCWG
and were customized for each facility, contextualizing the requisite quality indicators
and available data sources from care processes. This allowed regular monitoring and
tracking of varoius indicators.

Building an Enabling Environment

Logistics

The Jhpiego team provided support to facilities for the procurement process for
COVID-19-related commodities and also ensured the availability of consumables
required for the ventilators donated by USAID. Jhpiego worked with some states
like Madhya Pradesh for allocation of additional budgets to ensure the provision of
PPEs and to further strengthen the ICUs.

Troubleshooting

RISE India provided troubleshooting support to facilities by coordinating with them
and the manufacturers and installers of the USAID-donated ventilators, as and when
the need arose.

Outcome Insights

Within a period of 75 days, the RISE program was able to conduct capacity building
interventions for 343 healthcare providers who worked at the critical care unit or
were planned to be posted at the critical care unit for COVID-19. These included
125 nurses and 218 doctors working in the facilities to improve the ICU environment.
Emergencies such as COVID-19 require a rapid response to address existing systemic
gaps. RISE was able to achieve this by using a multipronged approach through
partnership with various stakeholders supporting critical care. It was thus able to
save lives. While infrastructure gaps like the lack of ventilators could be addressed
through immediate financial allocations, filling the requirement for trained and skilled
human resources requires long-term commitment. With an ensuing second wave of
the disease, there was a strong need to ramp up all preparatory activities including
those for capacity building and ensure the availability of trained and skilled human
resources to support critical care needs.
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Jhpiego’s Efforts in Safeguarding Quality Maternal Care
in India’s Private Healthcare Facilities During COVID-19
Pandemic

At the time when healthcare systems were overstretched in dealing with the COVID-
19 pandemic, the skills, competence, and confidence of frontline healthcare workers,
and hospital preparedness to ensure that women and newborns continue to get quality
care, is important.

In India, one out of every three facility births occurs in private institutions. With
support from Merck Sharp and Dohme (MSD) for mothers and in partnership with
the Federation of Obstetrics and Gynecological Societies of India (FOGSI), Jhpiego
worked with private facilities in the states of Uttar Pradesh, Jharkhand, and Maha-
rashtra to build skills, confidence, and resilience and to prepare private facilities
for providing quality intrapartum and immediate postpartum care to mothers and
newborns through a quality certification program called Manyata. Launched in 2013,
the Manyata program responded to a glaring need to address quality of care in private
maternity facilities. No national system existed for ensuring the quality of private
health services. Manyata bridged this gap by ensuring that well-trained healthcare
providers ensured respectful and safe experiences for mothers during childbirth,
while upholding the best clinical practices. As of July 2020, there were about 700
Manyata-certified facilities, of which 390 had received quality improvement (QI)
support from Jhpiego and additional 600 were enrolled to work toward the goal
that no woman should die during childbirth. With the COVID-19 crisis putting an
unprecedented stress on healthcare providers in public health facilities, the private
sector was primed to support and complement the government’s commitment to
ensure the continuation of high-quality essential services.

In the early days of COVID-19, despite numerous global and national guidelines
for pregnant, laboring, and breastfeeding women, many healthcare providers were
unsure how to provide care to mothers and their newborns safely. By the first week
of March 2020, Jhpiego had orientated the staff of Manyata-registered and certified
facilities to prepare them for COVID-19. A comprehensive orientation, conducted
virtually, focused on infection prevention and control measures while upholding
the principles of respectful maternity care. This was followed by skills updates and
discussion forums.

Jhpiego began with conducting online sessions on ensuring preparedness of facil-
ities during the COVID-19 pandemic for the members/non-members of the Manyata
family. From March to May 2020, about 650 doctors and staff from 290 facilities
benefited from the orientations.

The COVID-19 pandemic has accelerated the use of digital and tele-health plat-
forms and has digitized the delivery of QI to address the pandemic which holds great
promise. Realizing the need of the hour, as physical visits for handholding of the
facilities for QI under Manyata were not possible, Jhpiego utilized the initial period
of the lockdown to adapt the mentoring and support visits (MSVs) for the virtual
medium and ensured that all the facilities which had initiated MSV's could complete
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their QI package. Prior to the pandemic, few providers engaged in virtual trainings.
However, there was a large increase in digital engagement as local providers and
facilities adapted to the pandemic working environment to maintain high-quality
care and keep the patients and themselves safe. In collaboration with Extension for
Community Healthcare Outcomes (ECHO) plateform-India, Jhpiego converted the
entire QI package into a structured IT-friendly learning and mentoring package for
the 12-week modules. About 1000 doctors and nurses participated in these COVID-
19 briefings across 248 Manyata facilities in the three states that are currently being
supported by Jhpiego.

Even under normal circumstances, a mother and her baby are most vulnerable
during childbirth. But the COVID-19 pandemic significantly increased the risk for
pregnant and breastfeeding mothers and their infants, possibly undoing the progress
India had made in reducing maternal mortality [14, 15]. Investment in continuous
quality improvement and support from the Manyata team in establishing its COVID-
19 preparedness protocols kept the Manyata facilities ahead of the curve in their
response to the pandemic.

“We learned to recognize the symptoms of COVID-19. We didn’t know about them
that well [prior to the Manyata COVID-19 session],” said nurse Promila. ‘Through
Manyata, we have received full support and information... My staffs’ fear were
removed because of this. They knew how to look for signs of COVID and prevent
infection from spreading,” said Dr. Priya.

In Maharashtra, the Indian state most impacted by the pandemic, Dr. Karthikeya
Bhagat of the Manyata-certified Grace Maternity and Nursing Home in Kandivali
(West), Mumbai, said, ‘I am amazed at the way they [nurses] are managing the
hospital in this time of COVID-19. They are asking the right questions to patients
on the phone and in person. They are conversing confidently and reporting sensibly.
They are sure about what they are doing and understand the actions to be taken to
conduct safe deliveries at this time [16].

Leaders of facilities who had gone through the Manyata journey championed the
program, especially when they saw the benefits of its focus on quality. ‘Because
Manyata deals with clinical standards and because it specifically deals with staff
nurses, it has a great advantage in a situation of a pandemic like COVID-19 where
you need to put in many more measures. But if you are unsure of your routine work,
then those measures will not work too well or you will find it more difficult to
implement additional precautions. Every facility should get Manyata-certified,” said
Dr. Bhagat.

This quarter, due to the COVID-19 pandemic, business was not as usual. Jhpiego
was quick in ensuring that the QI process changed from an on-site mentoring
approach to a total e-mentoring approach. Once the COVID-19 situation eases, an
efficient QI journey through a hybrid model of virtual learning interspersed with
occasional physical mentoring visits to reduce time during the period of engagement
to 3—4 months is envisaged.
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Key Learnings from the Interventions

The COVID-19 pandemic posed a crisis to the health system which was intensified
with the increasing number of cases. Jhpiego quickly mounted a multi-sectoral and
multipronged approach to address the challenge by providing technical support to
enhance preparedness capacities and resilience of the healthcare systems nation-
ally and across 15 states of India. Several cross-learning opportunities were created
during the rollout of interventions. Of all the conventional and technology-based
approaches, technology emerged as a clear winner. Jhpiego’s experience of training
various categories of healthcare workers and managers showed that using virtual
platforms for training and mentoring was effective for transmitting knowledge as
well as for developing skills. The need to invest more in health workforce protection
and capacity enhancement was clearly highlighted. Co-designing local solutions
for local problems by following a decentralization approach were very effective.
Risk communications, with a focus on basics, had a multiplier effect. Community-
centered, community-owned, and community-driven solutions are needed to achieve
self-reliance. These are summarized below:

e Digital technology—Digital solutions play a pivotal role and can be used for
innovative service delivery, mentoring, and counseling through tele-medicine.

e Health workforce protection—Enhanced health protection and building compe-
tencies to cater to public health emergencies.

e Innovations—Deployment of innovative solutions to accelerate access, amplify
impact, make health systems resilient, and increase equity in coverage.

e Risk communication—Strong efforts for health promotion and preventive
measures, focused on basics, are simple things that can have a multiplier effect.

e Decentralization—There is a need to focus on decentralization of services, drugs,
and diagnostics to enhance access to health care and equity in coverage.

e Communities—There is a need for community-centered, community-owned, and
community-driven solutions to achieve self-reliance.

e Resilient primary health care—Public health facilities and healthcare providers
are the fulcrum of India’s COVID response. There is a need to invest more in
primary health care.

Way Forward: Toward Resilient Healthcare Systems

Healthcare system resilience is defined as the capacity of the health system to prepare
for and effectively respond to crises; maintain essential functions when a crisis hits;
be informed by lessons learned during the crisis; and reorganize if conditions require
it [17]. Health systems are resilient if they protect human lives and achieve good
health outcomes for all during a crisis and in its aftermath. Response to a crisis, be it
a disease outbreak or any other disruption resulting in a surge of demand for health
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care (e.g., a natural disaster or a mass casualty event), needs both a vigorous public
health response and a highly proactive and functioning healthcare delivery system.

Beyond the acute phase of COVID-19, where the focus has largely been on
mitigation and preparedness for the pandemic, Jhpiego’s comprehensive healthcare
program aims to ensure mitigation of the disruption of essential primary healthcare
services, including RMNCH+A and TB services, and continuity of essential health
services. The program envisages providing technical assistance for building resilient
primary healthcare systems through better coordination and strengthening of gover-
nance mechanisms, facility-level preparedness, piloting integrated disease surveil-
lance mechanisms, enhancing the use of data to guide evidence-based decision-
making, re-engineering and redesigning public health facilities, and setting up func-
tional rapid response teams that can be quickly mobilized to address public health
emergencies.

COVID-19 and other similar pandemics have clearly shown the need for devel-
oping the capacities of national and state governments to respond to infectious
diseases in line with global guidance and international health regulations. Jhpiego
worked closely with the national and state governments to plan for minimal disrup-
tion of essential services by defining service packages at the facility, community, and
home-based levels of care and developing continuity of care pathways. The roles and
responsibilities of the primary healthcare teams were redefined by task-sharing and
task-shifting. Alternate service delivery and supply chain mechanisms to minimize
the disruption of essential services in primary healthcare settings were explored.

Jhpiego plans to provide technical assistance for health workforce protection by

enhancing technical knowledge and skills of the healthcare teams, supporting compe-
tency development, advocating for task-shifting/task-sharing, developing an enabling
policy environment, facilitating the provisions of adequate personal protective
equipment, and ensuring the mental well-being of healthcare providers.
Jhpiego’s goal is to save lives, improve health, and transform the future of women,
children, families, and communities. It partners with governments, health experts,
and local communities to build systems that guarantee a healthier future for women
and families. Through these partnerships, it builds more resilient healthcare systems
that are better prepared to deal with health emergencies and can protect all, especially
the most disadvantaged and vulnerable communities.
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Chapter 3 )
Using Technology to Harness Existing Gzt
Resources for an Emergency: COVID-19
Response

Gopi Gopalakrishnan

Abstract The use of technology to respond to the COVID-19 emergency is
described. The sudden lockdown imposed by the government with just a four hours’
notice resulted in a paralysis of the healthcare system. World Health Partners (WHP)
responded immediately to this crisis. WHP worked in partnership with the state
governments of Bihar and Andhra Pradesh. The plan was that the state governments
would provide the personnel and WHP would set-up a digitized system for providing
health services to the people by using tele-medicine.

A quick-to-access dashboard was created to give details in real-time of the number
of doctors and assistants who were logged-in, the number of calls received and
were attended to, prescriptions issued, and COVID-19 suspects identified. Doctors’
absenteeism proved to be a challenge in Bihar. Consequently, the full potential of
the project could not be realized in Bihar. In Andhra Pradesh, however, the project
was very successful. Despite receiving less number of calls, more consultations were
provided through the tele-medicine project in Andhra Pradesh. The major reason for
this success was the high level of political commitment by the state government
which led to the availability of trained medical personnel for the project. The entire
process of the project was successfully transitioned by WHP to the state government
of Andhra Pradesh.

Waking Up to a Crisis

By early March 2020, it was evident that a major health crisis was at India’s doorsteps.
The only administrative perspective available for combating the rapid spread of
the virus—a complete lockdown—was what the Chinese government had done in
Wuhan. It was clear the Indian government would also move in that direction since it
was the intervention most countries affected by the virus were implementing. While
people were just digesting the idea of a life with restrictions, the total surprise in
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India was the four-hour deadline with which the government imposed the lockdown
on March 24. Everyone was caught completely unprepared.

Professionals instinctively knew that this drastic step would hurt the migrants the
most, especially those working in the informal sector. Bihar was one of the largest
contributors to this sector, and our organization World Health Partners (WHP) has
a deep knowledge of the constituents’ psychographics since it has been working
in the state for long. A significant proportion of WHP’s senior management comes
from a large Bihar-based organization called Janani that has been running extensive
programs in the state since the mid-1990s.

The bureaucracy showed itself at its dysfunctional worst—the short deadline
combined with poor assessment of its implications on the population was at the core
of what followed. The political leadership should have known the administrative defi-
ciencies of the bureaucracy since two bold and major decisions in the recent past—
demonetization and Good and Service Tax (GST) reform—were handled without a
factor of anticipation so essential for decisions that impact at scale and beyond the
line of sight. Even some union ministers expressed deep concerns about how such
momentous decisions suffered from a lack of implementation skills of the executive.
The bureaucracy committed a fundamental miscalculation here too in believing that
a ‘command and control’ way of issuing official edicts would lead people to auto-
matically fall in line and stay indoors. It was instinctively known, however, that it
would not be the case. The administration also did not have a Plan B. A predominant
proportion of migrants from Bihar support their families with daily wages, and once
the revenue flow was disrupted, desperation set in quickly as they really did not have
the option to stay indoors. Their natural reaction was to head back to their villages
where there would be a modicum of social and economic security.

With no support system in place, each migrant family was left to its own devices
with the clamor to reach their villages through whatever means or modes of transport
that they could get—trucks, tractors and, most often, by foot. It was distressing to
see women carrying small children walking miles each day with no assurance about
where their food, water, shelter, and emergency care would come from. There was
also no reliable arrangement to handle medical emergencies which are inevitable in
such situations.

World Health Partners’ (WHP’s) team wanted to respond to this crisis imme-
diately. The focus was on figuring out how medical support could be provided by
using some applications already available in its arsenal. The main problem was that
the tele-medicine platforms were designed with a mediator in mind—a village-level
entrepreneur or an auxiliary nurse midwife (ANM) in a government facility—who
would facilitate consultations with a remotely located doctor after registering patients
and generating vital parameters such as temperature, blood pressure, and pulse.

The migrant population needed to have a modified system which would enable it
to bypass intermediation and establish contact directly with doctors. Market research
firm techARC in December 2019 estimated that over 23% of subscribers in India
still used ‘feature’ or dumb phones so there was a need to tailor the platform in
suitable ways so migrant communities, who are likely to fall into the non-smart phone
category, can also access the consultations with whatever phone they possessed.
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Finally, the system should also offer as many services as possible free of charge
given the disrupted economic conditions of the migrants. This meant that the calls
and consultations could be free but there was no way of delivering medicines and
undertaking laboratory investigations.

Resource Crunch

Many actions were set in motion within WHP as soon as the gravity of the situation
became evident. The tele-consultation application was reconfigured in a record time
of two days for a direct interface between the doctor and the patient without the need
for real-time intermediation. A system also needed to be developed by which the
call charges would not be passed on to the patient. WHP fortunately had an easy-to-
remember number (80 10 11 12 13) already available which was quickly reactivated
for receiving calls. The employees of WHP, stranded at home in various parts of the
country, were brought in as assistants. Most of them had a company-issued laptop
with access to the Internet so setting up the assistants’ network could be done easily.
But they needed to be trained remotely. However, the problem was that WHP did
not have enough doctors who could be deployed for this large-scale program nor did
it have the resources to hire them. In a tele-medicine program, doctors account for
almost two-thirds of the cost. The only option was to ask for volunteers.

Using various channels, WHP issued a call for volunteer doctors who could speak
Hindi to offer their services from their homes. While WHP would not be able to
pay for their services, its system would enable them to connect with the patients
without incurring call charges. Reaching out to a number of NGO networks was
relatively easy. All social media channels were used to announce the plan to reach
out to migrants. Concurrently, WHP started fine-tuning an education software. This
software was developed by Beaconpath Foundation, a non-profit sister organization
that had been set up to deliver quality education to rural children through tele-
education for remotely training participants in large batches.

WHP started providing consultations on April 4, 2020, with three doctors who
had worked for the organization in the past and whose training needs were limited.
But the general appeal for a larger number of volunteer doctors barely produced any
results. In the meantime, the initial estimate that the virus would be brought under
control within days or weeks was slowly being replaced with concerns of a long
haul. The major question was how to sustain a program in the long term as getting
volunteer doctors even for short-term work was so difficult. WHP needed to go back
to the drawing board and rework the approach.

This is where WHP’s operational strategies guided the program. For sustaining
programs at scale, WHP believes that there are only two options: (1) make services
economically viable so the client can absorb the costs and the organisation does not
require donor funds or (2) get support from the state’s health budget. External donors
will at best be able to kick start projects in the early stages by providing support for
capital costs but will not be interested in absorbing recurring costs. This is true even
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in normal times, and in an uncertain period, such as a pandemic, the hesitation is
more pronounced. If the organization is not able to offset costs through contribution
from patients, as was the case with the migrant populations uprooted from homes
and short of resources, the only other option is to partner with governments that have
the ability and inclination to find a quick solution through emergency funding. The
capital costs for the tele-medicine solution were minimal since most of the solution
was ready and WHP’s own technical team was contributing its time voluntarily to
reconfigure the solution. However, the government’s help was needed to sustain the
project. Partnerships with governments are not easy. In the case of migrants, there
would also be jurisdictional problems as Bihari migrants, for instance, would be
transiting through other states and so many support services cannot be organized in
a coordinated way.

WHP Makes the First Move

WHP’s first step was to refocus the target segment. Instead of paying attention to
migrant populations moving across the whole swath of north India, in each state
the focus would be on populations stranded at home within which a special window
would be created to engage with migrants entering the state. This meant, for instance,
that the focus in Bihar would be to provide ambulatory or outpatient (OPD) care to
the general population including migrants moving in from other parts of the country.

Adopting this line, mails were sent to various states including to the Health
Ministries of Bihar, Andhra Pradesh, Tamil Nadu, Gujarat, and West Bengal. In
Bihar, where WHP has had a long presence and had been dealing with many senior
officials who knew WHP’s work closely, a dynamic Principal Secretary responded
immediately and asked for a presentation to be made to him and to the minister to
explain the plan. Andhra Pradesh was approached through a retired Health Secretary
of the Government of India who currently lives in Hyderabad and has close links
with the state ministry. In Tamil Nadu, the contact was a former Chief Secretary—
the highest position for a bureaucrat in a state—who had worked with WHP on a
kala azar (visceral leishmaniosis) project under a leave of absence some years ago.
The senior-most officials in the Health Ministries of Gujarat and West Bengal were
sent mails with copies marked to some influential persons working closely with the
ministries.

The plan outlined was simple: The state governments should provide all the
personnel from their pool of employees stranded at home, and WHP would set
up a system by which it would provide consultations from its own locations. WHP
would use its current set of hardware including servers, trunk lines, and mobile tele-
phony to link up all those involved and would also modify the application to suit the
COVID-19 situation.

WHP is an NGO that has extensive experience in handling infectious diseases at
scale through its program focused on early detection and treatment of tuberculosis
cases among the poor. WHP has found that stigma plays a critical role in dampening
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the response of the community to seek care for infectious diseases. Privacy for the
individual and his/her family becomes crucial, and all care must be taken to ensure
that the client feels reassured that the services provided are confidential. Following
this norm was the main reason why WHP’s program raised the number of annual
tuberculosis (TB) patients’ notifications from 4000 to 83,000 within four years in
Bihar.

Right from the beginning, therefore, the approach was to offer ambulatory or
outpatient care for common morbidities and use it as an opportunity to identify
COVID-19 cases. Inviting persons to call up just for COVID-19 would not be appro-
priate because of people’s fears of being marked. Since both the migrants and the
people locked down at home in any case needed access to medical help for common
morbidities, it became the right platform for isolating cases as per the Indian Council
of Medical Research (ICMR) guidelines.

The problem with the guidelines, however, was they went far beyond medical
aspects to include factors related to behavioral elements such as international travel,
contact with an infected person, working as a healthcare professional, and contact
with hot spots. It was also clear that overloading the doctors with non-medical respon-
sibilities during the consultation process would impose a huge burden and translate
into a significantly higher cost. So, the application needed to be further repurposed
to handle the consultations in two parts: divert callers to non-medical assistants first,
and, on fulfilment of initial formalities and the capture of relevant data for registra-
tion, re-route the calls to the doctors. The assistants would take symptoms as well as
behavioral details and feed them into the system which, using powerful algorithms,
would generate differential diagnoses for the doctors by the time the calls moved
to them. This arrangement would minimize the doctor’s time for each consultation
which was necessary to bring a higher degree of efficiency. Another critical feature
was a flashing alert the consulting doctor would receive on the screen to indicate,
on the basis of what the non-medical assistants had gathered, whether the caller had
shown some symptoms or risky behavior related to COVID-19. Depending on the
severity, it would be either an orange or red alert. The solution was programmed to
give an orange alert for meeting one criterion and a red alert for meeting two or more
criteria.

It was also important for the assistants to obtain the precise location of the caller
because any suspected COVID-19 case would be referred to the nearest government
facility for follow-up action such as confirmatory testing, contact tracing, quarantine,
and hospitalization. In consultation with the ministry, it was decided to instruct
the doctors not to inform the patient if COVID infection was suspected to avoid
unnecessary panic. The doctors would probe for possible COVID-19 and check
a box in case infection was suspected. This information was incorporated into a
master list and broken-down location-wise. And, the patient was sent to the nearest
primary health center for follow-up care. In order to locate the patient precisely, the
system needed to be loaded with geographical data in a drop-down form that showed
villages, hamlets, and urban wards for retrieval in real time when a caller was being
registered. It is a miracle that within one day, the team building technology-related
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solution within WHP was set up by which all such information could be uploaded
into the system.

Bihar Responds First

WHP never received a response from the administrations in Tamil Nadu, Gujarat,
and West Bengal but Bihar proved to be different. The lockdown in Bihar had led
to a complete shutdown of OPD services in all government facilities. Fortunately,
almost all the doctors and non-medical employees had access to computers and to
the Internet which provided a wonderful platform to address the need. The Prin-
cipal Secretary in Bihar moved very quickly and gave the requisite go-ahead starting
with a comprehensive presentation to his whole team that would work with WHP in
mounting the operation. Since WHP already had its own team in place in the state
capital Patna, where it was implementing a major tuberculosis project, coordination
was easy. Using the application developed for remote classrooms by the Beaconpath
Foundation, its sister organization that worked on rural education, WHP, explained
in detail the application to all in the ministry ranging from the minister to the offi-
cials who would take day-to-day decisions. Later, WHP’s team used a sophisticated
briefing arrangement that the State Health Society had created for remote engagement
with its officials to impart training.

Despite the urgency, however, the ministry was firm on formalizing the rela-
tionship to safeguard against any possible mishap. Work could not begin until
this formal paperwork was completed. WHP was asked to produce the draft of
an agreement which was circulated among various departments of the govern-
ment for approval. Finally, a Memorandum of Understanding titled ‘Providing e-
Teleconsultancy Services for Medical Advice’ was signed between WHP and the
Government of Bihar on April 11, 2020. And, training sessions began immediately.

The government decided to deploy doctors and assistants from the district hospi-
tals in two shifts since they were already on emergency duty but were not providing
OPD services due to the lockdown. On the request of WHP to provide the personnel
who would work on a fixed schedule, the ministry fixed the consultation hours from
8.00 am to 8.00 pm every day, Sunday included.

WHP created a special Web site whose details were sent to the doctors and assis-
tants through the channels already available with the government. Training modules
were prepared overnight, and the doctors and assistants were batched in groups of 50
for the training. Training was first given to the civil surgeons of all districts explaining
the tele-consultation module and the role of each constituent. This became critical
since the civil surgeons were tasked with follow-up services to COVID-19 suspects.

In its earlier attempts to integrate tele-medicine in government programs, WHP
had faced the greatest resistance from doctors. In Bihar, doctors always showed a
tendency for a high degree of absenteeism ostensibly because of their involvement
in their own private practice. But COVID-19 had placed them in harm’s way since
healthcare providers are among the most vulnerable to the virus. WHP felt this was a
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huge opportunity to digitize service delivery which in the post-COVID period would
address a number of management problems that had been found to be intractable in
the analogue world.

Training of the doctors and assistants went off smoothly. Since many parts of
the solution were taken from the tried-and-tested application already in use for rural
healthcare delivery, the interactions helped to lay down the foundation for intuitive
solutions for the doctors and other personnel. The interest that the Health Minister
showed provided the impetus for the team of officials to move forward rapidly and
the project was formally launched on April 17, 2020.

WHP offered its own easy-to-remember number to the project (80 10 11 12 13),
and the government released prominent advertisements in the largest circulating
newspapers promoting the service. The response was instantaneous. Within the first
week, this number received 11,830 calls. The system also needed to accommodate a
number of features to ensure that the callers and providers did not incur any expenses
for calls. Equally important was the need to manage the medical and support resources
in a way that minimized waiting time for callers. WHP realized that while digital
connectivity had many advantages, it also posed a major disadvantage for callers.
Unlike patients waiting at the reception of a physical facility, the waiting time in a
tele-medicine context was always magnified in the caller’s mind. It felt longer than
what it really was since the caller had no other element distracting his or her attention.

While the project got off to a good start by eliciting a sizable response from the
community, the old bugbear of the public sector—absenteeism—became a major
hurdle. Even though 248 doctors and 260 assistants were enrolled through the
website, very few would report for duty by logging in at the appointed time. Even
worse, a number of them would log out within a few minutes without realizing that in
a digital system every step was remotely trackable. While the assistants too showed
indiscipline in this regard, it was the most pronounced among the doctors.

The call flow started in right earnest within a week when news about the service
spread through word of mouth. While the attendants handled 99% of the calls, the
doctors completed only 15% of the consultations. By five months, the project had
received over 126,000 calls of which over 17,400 consultations were done and 272
suspects identified. There were two reasons for this dichotomy. A significant number
of calls were just inquiring about symptoms, and only a few doctors logged in regu-
larly during their scheduled hours to provide consultation. Both the senior adminis-
trators and WHP were concerned that the doctors’ unresponsiveness would automat-
ically undermine the reputation of the project and result in tapering-off of calls in due
course. The administration issued stern verbal warnings through the civil surgeons’
office to the doctors, and a formal notice was sent later that action would be taken
for dereliction (Fig. 3.1).

Bihar had indicated right from the beginning that the state would not be able to
bear the costs of servers and other hardware and expected WHP to absorb this cost.
For WHP, this was an inopportune time since most of its projects had ended or were
on the verge of ending and so it had limited resources. WHP made an urgent request
to many donors and also requested the Bihar government to recommend its case to
donors. Since the Gates Foundation had a large presence in Bihar and WHP had a
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Fig. 3.1 Consultation process flow

strong relationship with the organization, there was a response by which a grantee,
that had unspent money, was instructed to pay it to WHP to offset the costs.

Every consultation ended with a prescription being issued to the caller, and a
medical record was created under a unique ID, in most cases the same as the mobile
phone number. While persons using smartphones would get a regular prescription
with doctor’s registration and qualification details as prescribed by law, the ones with
non-smart feature phones would only get the highlights of the prescription consisting
of name, diagnosis, and medicine details. A URL which was part of the message could
be used by the caller to access the full prescription from the website. This information
was needed because the callers had to buy the medicines from private pharmacies
which fortunately were allowed to stay open during the lockdown.

A quick-to-access dashboard was created to give details in real time of the
number of doctors and assistants who were logged in, the number of calls received
and attended to, prescriptions issued, and COVID-19 suspects identified. Details of
suspects with demographic and locational data were forwarded to the government
for follow-up steps including confirmatory tests and contact tracing.

WHP implemented the project in earnest, and there was perceptible improvement
of doctors’ and assistants’ participation as the project progressed but WHP staff were
not sure whether the full potential was realized, especially in comparison with the
Andhra Pradesh project where the same solution was used.
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Chief Minister Gives the Push in Andhra Pradesh

The mail sent to a former Health Secretary to the Government of India, now retired
and settled in Hyderabad, was the trigger that started the program in Andhra Pradesh.
Within a day of sending the mail, WHP received a call from the Special Chief
Secretary, Health, Medical and Family Welfare, who is the administrative head of the
Ministry, asking about details of the WHP solution. Since Bihar had already started
the program and WHP had a sense of what modifications were needed to make its
application relevant in a public sector context, the presentation to the Andhra Pradesh
ministry was highly focused on the problem and an effective solution.

Andhra Pradesh moved very fast because the Chief Minister took a keen interest in
the Ministry’s planned response. WHP received the support of the Chief Minister who
understood the need for providing comprehensive primary health care through a tele-
medicine system and using the interface as an opportunity to isolate COVID suspects.
The Chief Minister also authorized the release of medicines to the patients from the
nearest primary health center of the government each of which, fortunately, already
had access to the Internet so the prescriptions could be downloaded to cross verify
the details when the patients presented their prescriptions. Initially, the medicine
delivery success rate was around 63% because people needed to come to the PHC
which could often be quite a distance away, making it difficult for a locked down
population to negotiate. The Chief Minister, during his regular review, wanted to
increase the delivery rate and ordered the involvement of the auxiliary nurse midwife
(ANM) posted at the sub-center to enable doorstep delivery. The sub-centers are the
last mile service delivery government resource and using them meant reconfiguring
the solution accordingly.

Andhra Pradesh created a team of 435 doctors and 357 assistants who were largely
drawn from a government-supported private network. This ensured a higher degree
of efficiency since these personnel adhered to the schedule and also provided good
quality services. WHP decided that the best way to train them would be in Telugu,
but the only experienced WHP manager fluent in Telugu was located in Ahmedabad,
Gujarat. WHP managed to rope in a Telugu-speaking retired engineer of the National
Thermal Power Corporation (NTPC) residing in NOIDA as a volunteer. With the
WHP support teams located in Faridabad, Haryana, Ghaziabad, Uttar Pradesh, and
Delhi and the Andhra Pradesh, government’s supervisors located in Amravati and
Vijayawada and the participants connecting from various interior districts, a new
model of training emerged. Despite the initial glitches, mainly due to the Internet
connectivity, the training program got off to a great start. Within three weeks, WHP
organized 56 training sessions where 792 health personnel (435 doctors and 357
assistants) were trained.

All the training sessions were recorded and later reviewed with the supervisors
to incorporate revisions which would improve their quality. The supervisors also
conducted random surveys post-training to assess comprehension so more attention
could be paid to the difficult parts. Since WHP did not have resources to hire servers
and trunk lines, the Andhra Pradesh government, which runs a state-of-the-art data
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center in the state, stepped forward to provide these facilities. A technical team was
appointed to coordinate with their counterparts in WHP so that all client-related data
could be stored on the state-owned server. However, WHP had to maintain its appli-
cation on its own server due to restrictions posed by use of third-party applications
that did not allow sharing of the solution, under a contractual obligation.

The involvement of the Chief Minister not only provided a great impetus to the
project but his willingness to spend political capital on the approach resulted in the
project being launched as ‘Dr. YSR Tele-medicine’ with a five-digit easy to remember
number (14410) which was specially obtained by the government to ensure that the
transition in a fully owned system could happen without problems in due course.
The Andhra Pradesh tele-medicine project was launched at a special function by the
Chief Minister on April 13, 2020. A dashboard was created which provided a quick
overview of the number of calls received, consultations provided, and the number
of COVID suspect cases who received free medicines from government facilities
(Fig. 3.2).

The Andhra Pradesh project, despite receiving less number of calls, provided
more consultations due to the availability of the doctors and the energy infused
into the system by the direct involvement of senior leadership. The project until
it was administered by WHP received 66,900 calls in five months. Over 33,500
(50%) were for consultation and 1,873 suspects were identified. Besides medical
consultations for common morbidities, general counseling was provided to patients
wanting information on COVID-19.

Since WHP could not transition its application to the Andhra Pradesh team,
an arrangement was made by which the WHP’s team would provide the neces-
sary support and guidance for the government’s special team to develop a solution.

Government of Andhra Pradesh .
Health, Medical & Family Welfare Department

DR. YSR TELEMEDICINE

Qs bocrors
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In Partnership with World Health Partners
A Non-profit Indian Society

Fig. 3.2 Dashboard provided to state leadership to review project progress in real-time
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Since the processes were already under implementation, the government team had
an easier task of identifying suitable software which could be duplicated. WHP also
referred various third-party vendors whose solutions it had used in its application
to enable the Andhra Pradesh government to expedite the development of its own
solution. This process was finally completed by August after which WHP took on
the role of providing advisory support to the project that had been transitioned to the
government.

An important positive outcome of this exercise was that the Chief Minister became
interested in digitizing the entire healthcare delivery system in the state for which
a special six-member committee was set up. WHP was invited to join as a member
of the committee. It was a high-level committee that included as its members the
Executive Vice Chairman of Dr. YSR Aarogyasri Health Care Trust; CEO Real-
Time Governance Society (RTGS), the Director of Public Health and Family Welfare
(DPH and FW), an external public health specialist with deep interest in digital health
systems, and the additional Chief Executive Officer (CEO), Dr. YSR Aarogyasri
Health Care Trust.

Comparison of the Bihar and Andhra Pradesh Projects

While the Bihar and Andhra Pradesh projects were started almost at the same time
during the nationwide lockdown, the Andhra Pradesh project showed better results in
comparison with the Bihar project. Table 3.1 shows that the number of consultations

Table 3.1 Number of calls and consultations in Bihar and Andhra Pradesh

Month No. of calls received No. of consultations COVID-19 suspects
completed identified
Andhra Pradesh
April’20 16,147 10,083 286
May’20 24,924 10,785 129
June’20 10,799 5725 108
July’20 11,620 3976 571
Aug’20 3397 2941 779
Cumulative 66,887 33,510 1873
Bihar
April’20 33,820 4170 23
May’20 84,818 8798 37
June’20 3256 2400 60
July’20 1463 940 37
Aug’20 2862 1101 115
Cumulative 126,219 17,409 272
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in Andhra Pradesh was significantly higher than the number of consultations in Bihar
even though Bihar received more calls.

Phase-Out

The Andhra Pradesh state government made all the arrangements with its own
resources and also developed an application in coordination with the WHP team. The
entire system of caring for patients remotely was transitioned smoothly by August
2020. WHP continued to provide advisory support but was not involved in operations.
The Bihar project took its time. Since WHP had run out of resources, it requested
the state to take over the solution as had been done in Andhra Pradesh or allow WHP
to close down the project since the government facilities had started functioning on
a normal schedule. This permission was finally granted on October 19, 2020, which
enabled WHP to close its emergency operation in Bihar on October 20, 2020.
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Chapter 4 ®
Unveiling the Clinical Face of COVID-19 | oo

Arti Singh and Ashutosh Singh

Abstract The clinical aspects of COVID-19 are discussed. A picture of what
happens in a hospital—the ward and the intensive care unit (ICU)—is described. The
impact of the disease on patients, medical professionals, and other staff, and case
studies of patients who recovered as well as those who did not, are presented. The
lived experience, over the ten-months period of the pandemic, of these individuals
is portrayed.

The lived experience of the author and that of her team is portrayed from the
inception of the pandemic to date. The author traces changes made to diagnose and
treat COVID-19 patients over time. Patient treatment and management regimens were
refined and streamlined during this period. And the health system was re-designed
to cope with the influx of huge numbers of COVID-19 patients. During this time,
diagnostic tools and treatment regimens evolved. Doctors and their teams of nurses
and technicians worked tirelessly day and night to cope with the onslaught. The
public, however, stigmatized healthcare workers as they were overcoming with the
fear of getting infected.

Ten months ago, the medical profession knew very little about the virus or the
disease as both were new. But with its dedication and commitment, the medical
fraternity managed to cope with the rising number of patients with whatever tools it
had. This period witnessed a rapid learning curve.

Introduction

It was a pleasant afternoon on March 12, 2020. I had traveled from Bhopal to Mumbai
to attend the graduation ceremony of the final year batch (my son being one of them)
of the Lokmanya Tilak Municipal Medical College. This was when I first came to
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know that COVID-19 was spreading fast in some countries and had been declared
a pandemic by the World Health Organization (WHO) just a few hours back. By
that time, only 73 patients had been diagnosed with COVID-19 in India. As this
information was sinking in, I began to visualize its impact. I had read about such
pandemics but had never faced one.

As I looked around, before me was a batch of ecstatic smiling faces of young
people who had just passed their M.B.B.S. and were about to be awarded their hard-
earned degrees. The faces of their parents shone with pride. No one, including me,
could ever imagine that in less than a month, these smiles would be hidden behind
masks and face shields. And the pride in the parents’ eyes would be replaced by
concern and fear for their children.

Early days

Coronavirus is not a single virus. It is a part of larger family of viruses that have
existed for a long time. Several known coronaviruses circulating in animals have not
yet infected humans. Of the various categories of coronavirus, the beta coronaviruses
are known to cause severe disease in humans like Severe Acute Respiratory Syndrome
(SARS) in 2002-03, the Middle East Respiratory Syndrome (MERS) in 2012, and
now, COVID-19. Coronavirus is the name of a family of viruses. The specific virus
in the present case is Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2), and the specific disease is named coronavirus disease-2019 (COVID-19).

Soon after the first lockdown was announced, people all over India tried to stock
whatever they could as coming times were unpredictable. Doctors and other health-
care workers (HCWs), however, did not know ‘what to stock’ in the hospitals and
clinics. The medical fraternity suddenly found itself on the frontlines of a battle
with an unseen enemy, with no weapons in hand. As I look back, when the first few
COVID-19 patients came into our hospital, I realized that the system to deal with
them was still in a very nascent phase. The primary focus of top-level teams who
were working day and night to develop protocols for handling COVID-19 patients
was not only to treat them, but to prevent other patients and HCWs from getting
infected. The disease was found to be highly infectious with a Ro (reproduction
number) representing transmissibility of 2.5, which is significant. Patients suffering
from a variety of infectious diseases attend out-patient departments (OPDs) in India.
But such high and rapid transmission has not been seen before by my generation of
doctors. Personal protective equipment (PPE) was a foreign word for most doctors.
We had only seen it in Hollywood movies. A sense of helplessness in dealing with
sick COVID-19 patients, combined with the fear of getting infected, was visible on
the faces of all doctors.
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The Incipient Phase: Addressing the Unknown

The day when I was informed about the first few patients of COVID-19 in our hospital,
before leaving for work, I took off all my jewelry, tied my long hair in a high bun
(which I had never done before), and searched for a dress which was easily washable
and compatible with PPE. Fancy footwear was replaced by all cover boots. Gone
was my favorite leather purse. It was replaced by a washable plastic bag that was
filled with masks, sanitizers, eye tight goggles, throwaway pens, and a face shield.
At that time, like everyone else, I thought that these adjustments would be necessary
for only a month or so.

I now laugh looking back at the apprehension I had while encountering my first
COVID patient. My first COVID-19 positive patient had to wait for fifteen minutes as
I struggled to get myself into my first PPE kit. It was like doing my first surgery—the
nervousness and anxiety, and the fear of failure. Those were the days of many ‘firsts’
for doctors the world over, as the disease and its management were new. But one
thing that was not a ‘first’ for them was a strong will to deal with whatever they were
faced with.

Since that day in March, my mobile phone has not been switched off at night lest
my team needs me for an emergency. I wonder how I managed to remain alert all
night. It was very similar to a new mother’s experience. The mother is aware of her
limited knowledge and experience and the unpredictability of her baby. She knows
that the only thing that stands between her baby and a catastrophe is her alertness.
Armed with the basic knowledge of dealing with infectious diseases and having read
some literature on COVID-19, my staff and I began to treat patients with all grades
of severity as they started coming in large numbers into our hospital. We gradually
started to rein in the disease by our determination. We also started to understand the
disease better.

Clinical Presentation

‘When I had a mild fever and a running nose, a few hours after my evening
walk, I attributed it to not covering myself properly as it was a cool evening.
ButIsoon started having chills and felt feverish. I could have easily overlooked
the problem had there not been severe body aches that night. Knowing that I
had been a little careless recently, I went for a COVID test the next day— with
fingers crossed. But unfortunately, my report was positive. It has been a month
now but I still continue to have joint pains and fatigue, and I suffer from a lack
of concentration. My advice —it is a bad disease. Be vigilant. Avoid getting it’.

Ashutosh, a mild COVID-19 recovered patient.
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Patients with COVID-19 were present with a very wide variety of symptoms
including fever (90%), dry cough (75%), shortness of breath (50%), extreme tired-
ness, body ache, generalized or localized pain in the back or limbs, throat irritation,
nasal congestion, and loose motions. Loss of smell and taste are also commonly
seen symptoms, usually found in the early phase of the disease. The transmission of
the disease from person to person commences in the incubation period (the period
between infection and the first symptom), two to three days prior to the onset of
symptoms, which on average lasts for fourteen days. Some less common presenta-
tions include signs of heart or kidney disease, skin rashes, vomiting, acute chest pain,
and paralysis. Symptoms of late presentation, seen mostly in older people, are acute
breathlessness, disorientation, and drowsiness due to hypoxia (low oxygen levels in
blood) and at times, acute pain in the limbs due to blood clots. ‘Happy hypoxia’
is an interesting term. However, there is nothing happy about it. This situation is
commonly seen in COVID-19 patients in whom the virus works its way down the
throat and into the lungs. The oxygen saturation of the body starts to decline, but the
patient does not have any symptoms of breathlessness and keeps doing his routine
work. It is only when saturation drops significantly that symptoms of breathlessness
and giddiness appear, and this may be too late. To counter this situation, it is impor-
tant to check SpO, levels (oxygen saturation) in older people with a pulse oximeter
at regular intervals.

It is a common dictum in medicine: ‘Your patient is your best teacher. Keep
learning by his side.” Never had I given this dictum its due credit until COVID-19
taught me to do so. I learnt more about the disease as the footfall of COVID-19
patients increased in the hospital. Amazing hard work by research teams, clinicians,
pathologists, scientists as well as government support machinery has, within a period
of ten months, resulted in us having considerably more knowledge for managing
COVID-19 patients than we had in April 2020.

The Problem of Late Presentation

Late presentation is most commonly seen in older patients because of medical and
social reasons. They have co-morbidities (associated pre-existing diseases) and a
compromised immune response which masks symptoms like fever. Many a times,
vague symptoms such as body ache, fatigue, and loss of appetite are attributed to
old age and, therefore, ignored. Such patients reach the hospital when they already
have moderate to severe lung involvement. Treatment is, therefore, delayed, and as a
result, complications set in. Some of these patients are in need of ventilators as soon
as they arrive. Therefore, this group of the geriatric population needs extra attention
at home. Their temperature, pulse rate, and oxygenation should be routinely checked.

Another high-risk group presenting late is healthcare workers, especially doctors
and paramedical staff. They have a higher case fatality rate (17%) as compared to
the general population (2.5%). Young, dynamic resident doctors work day and night
on the frontlines treating COVID-19 patients in the wards and in the intensive care
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units (ICUs). Many doctors have lost their lives because they presented late which
itself is quite ironical.

To really understand this irony, you have to spend a day with a resident doctor
in a government hospital, as no words can describe a classic vignette of a resident
doctor’s life, his hectic schedules, and his superhuman efforts. During their training,
it is engraved in their minds that as the disease does not differentiate between day
and night, young and old, white, and black, and caste and creed, they too cannot
discriminate. For these resident doctors, there is no ‘start of the day.’ It could be 2
o’clock in morning or 11 at night. They barely remember when they got six hours
sleep or when they were able to take a bath. The demanding hours of work and
exhaustive training of these doctors are exceptional.

Though not every medical student before entering this profession has such focused
dedication, the journey of learning the art of healing and the sense of responsibility
evoked in young minds while attending to an ailing child or a dying human being play
an immense role in inculcating self-discipline and commitment. This makes them
work night and day without stopping to realize what their tired bodies are trying
to convey. Pre-COVID, this was still doable. But in the COVID era, these doctors
themselves fall in the vulnerable group. When infected, they often attribute their
symptoms of fatigue, body ache, mild fever, and cough to the lack of rest, sleep, and
nutrition. This neglect has taken its toll. We have lost many young doctors due to
COVID-19.

Like any other disease, a COVID-19 patient with mild disease may progress
to a moderate or severe phase. COVID-19 maintains its mystique by virtue of its
unpredictability. While most patients steer safely through the 14-21 days of the
disease, others deteriorate suddenly. Medical science still does not have definite
markers to predict which patient will worsen suddenly. The silver lining, however, is
that in India only 5% patients turn critical, 14% fall into the severe category, while
81% suffer a mild disease. The mortality rate continues to be below 2.5% in India.

As we navigate through the pandemic with more resources in our hands now as
compared to earlier months, the availability of personal protective equipment (PPE)
has become inversely proportional to the personal protective awareness and attitude
(PPA). With passing months, people have become less fearful and more careless
about following simple methods of protection. A new term, ‘COVID fatigue,” has
been coined to justify people’s attitudes. Public places are getting crowded with
unmasked youngsters. What they need to know as responsible citizens and family
members is that they themselves might come out of the disease with minimal damage,
but they can transmit it to elders at home costing them their lives.

Streamlining the System

After the Indian Council of Medical Research (ICMR) and the Ministry of Health
and Family Welfare (MoHFW) developed guidelines for hospitals, specific areas
were earmarked for COVID-19 emergencies. COVID wards and COVID intensive
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care units (COVID ICUs) were set up, and doctors were deployed in each of these
facilities. Efforts were made to provide the latest treatment for patients and protective
gear for HCWs. However, there were many teething problems. Because of the sudden
influx of large numbers of COVID-19 patients demanding attention and resources,
non-COVID patients suffered. All specialists were engaged in COVID care and could
not attend patients with other diseases. Despite all efforts, mixing of COVID and non-
COVID patients could not be completely prevented in some areas like emergencies,
pharmacies, and to some extent, in medical out-patient departments. As the trans-
mission modes were still under study and it was not very clear whether COVID-19 is
airborne or spread by droplets, staff deployed in the COVID units were fearful about
their own safety.

As doctors, we have faced many emergencies before this pandemic—accidents,
riots, the infamous gas tragedy of Bhopal, and many more. In those times, when I
returned home from the hospital, the pride in the eyes of my loved ones took away
all my pain and fatigue. But now, returning home is very different. I can see anxiety
and fear in their eyes. As I step out of my car, I am worried about carrying home
infection from the hospital. I keep wandering if I washed myself sufficiently or ‘Did
I touch something while entering home?’ I worry about where I should put my bag
or my keys. I wonder if I could let my sons hug me as before. I wonder whether I
should sleep in the corner of the bed or in the sofa in the living room. But despite
this dilemma, next morning I wake up determined to deal with the challenge of
COVID-19.

As time went on, systems started getting streamlined. Today, hospitals are much
better organized and equipped for COVID-19. As is mandatory ‘fever clinics’ have
been set up in all hospitals for suspected COVID-19 patients. Right at the entrance,
after preliminary checking of symptoms—temperature and SPO, (oxygen saturation
in the blood)—suspected COVID-19 patients are directed to the fever clinic. Thus,
non-COVID patients who have other medical conditions are able to consult their
specialists. It is good to see that even the smallest of the private clinics are following
this system, thus avoiding mixing of patients. Emergency units in hospitals are now
implementing a new concept of triage and holding areas. In some hospitals, suspected
COVID-19 patients as well as all incoming patients are tested for COVID-19. They
wait for the test report to come in. They are then segregated into COVID and non-
COVID areas. COVID patients are sent to wards or intensive care units (ICUs).
Healthcare workers in the hospitals form COVID teams comprising doctors and
paramedical staff including nurses and various technicians (ECG, X-ray). A roster
is worked up for rotation of teams in the COVID area, thus ensuring justified use of
their services. In most of the hospitals, all planned surgeries are done after testing for
COVID-19 with required precautions for doctors and patients. Hospitals that treat
COVID-19 patients fall into three categories as shown in Table 4.1.

In order to break the chain of transmission of the disease, the government has
earmarked quarantine centers to isolate COVID-19 positive patients without symp-
toms. Schools, stadiums, lodges, hotels, and even grounds have been converted into
quarantine centers. This differentiation had eased the burden on the health system.
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Table 4.1 Type of facility

T f facilit Severity of

admitting cases with different Jpe O Taclity cvertty o° case

severity COVID care center Mild (without oxygen)
Dedicated COVID health center | Moderate (need oxygen)
Dedicated COVID hospitals Severe (may need ventilator)

As disease prevalence soared and India went into the phase of community trans-
mission, this black and white differentiation began to fade, partly because the avail-
ability of beds shrank in several hospitals, especially in the dedicated COVID hospi-
tals (DCH). Currently, hospitals staff are managing both moderate and severe cases.
This is because with increasing prevalence, more patients have started falling into a
gray zone with the moderate and severe categories oscillating on either side during
the course of the disease. Despite all efforts by state governments, a major prac-
tical problem being encountered in class B and C cities is the shifting back and
forth of various categories of patients because of the scarcity of COVID-dedicated
ambulances and basic life support (BLS) ambulances in the COVID pool. Regular
ambulances cannot be used for COVID patients because of the risk of infection. Also,
a rapid deterioration in the condition of COVID patients makes the shifting process
risky. State governments have provided contact points to ensure bed availability in
the hospitals, but once again, a large numbers of patients and work overload have
hindered these measures. It is difficult to keep up with the pace of the spread of
the disease. Many private hospitals have converted 20% of their beds into COVID
beds according to the government’s instructions and are admitting all categories of
COVID-19 patients. Because of these reasons, differentiation in many hospitals into
different categories of patients is not possible. And many hospitals in the country are
now catering to all patients by setting up COVID wards and COVID ICUs.

Managing the Unmanageable

In the past ten months, a new virus with no known treatment took the human race
by surprise. Developing countries like India faced unprecedented challenges. With
more than nine million reported coronavirus cases according to the MoHFW, India is
among the worst affected countries in the world. But if we analyze the prevalence of
the disease in the light of India’s population size, resources, diverse geography, and
last but not least the sab chalta hai (everything goes) attitude of the general public,
the disease may not have caused as much damage as expected.

A major cornerstone in India’s strategic approach to the pandemic has been exten-
sive testing. From only one laboratory—the National Institute of Virology in Pune—
that tested for COVID-19 in January 2020, today the number of laboratories is more
than 2000 all over India. From about 100 tests per day in March 2020, India crossed
the landmark of 100,000 tests in a day on May 18, 2020. As of November 25, 2020,
the total number of tests done was above 135 million. The importance of testing
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cannot be stressed enough, because only timely detection can trigger the cascade of
measures that follow including isolation, followed by treatment and management.
With extensive testing and mass screening, cities in India have prevented the infec-
tion from exploding uncontrollably. A notable example is the large Dharavi slum in
Mumbai.

Commonly used tests to detect coronavirus are reverse transcription-polymerase
chain reaction (RT-PCR) with 70% sensitivity and rapid antigen testing (RAT) with
50-60% sensitivity. Other tests are COVID-19 enzyme-linked immunosorbent assay
(ELISA) and chemiluminescence enzyme immunoassays antibody (CLIA) kits to
detect antibodies against coronavirus indicating recent infection. Others are True
Nat testing for COVID-19, cartridge-based nucleic acid amplification testing (CB-
NAAT) and clustered regularly interspaced short palindromic repeats (CRISPR) tech-
nology base SARS-CoV-2 test. Molecular diagnosis or testing in real-time reverse
transcription-polymerase chain reaction (rRT-PCR) test and reverse transcriptase
loop-mediated isothermal amplification (RT-LAMP) assays are other diagnostics.
Another important diagnostic and prognostic tool is computed tomography scan (CT
scan) of the chest and to some extent X-ray chest. Many a times, a false RT-PCR
negative case is diagnosed and treated successfully on the basis of the CT scan find-
ings. There is also a battery of blood tests which are supportive of diagnosis and have
significant prognostic values.

Medical science is an imperfect science, which means that two plus two is not
always equal to four. An important part of the diagnosis and management of any
disease is the clinical assessment of the patient. The treating doctor’s interpretation,
based on his/her knowledge and experience, is most important. Because of the limited
sensitivity of the commonly used tests (RAT and RT-PCR) or at times, defective
collection methods, many false negative reports are generated. A highly suspicious
case, even if she/he has a negative RAT or RT-PCR report, should be managed as a
COVID patient on clinical grounds. It is wise to go with the judgment of the treating
doctor about the management of the patient, as many are detected positive later on.
Another conflicting feature is that many patients are found to be persistently COVID
positive due to the shedding of the dead virus but are usually non-infective beyond
12-14 days.

As the months pass by with no signs of relief from the pandemic, the biggest
challenge in hospitals now is how to adequately staff the various COVID areas
with doctors, nurses, technicians, pathology and radiology staff, class-IV workers,
and administrators. As COVID-19 is predominantly a respiratory disease, its treat-
ment strategy and planning fall into the purview of chest physicians, general physi-
cians, intensivists, and anesthetists who form the core team for fighting COVID-19.
COVID-19 has further reduced the already low doctor patient ratio in India. The
physician to patient ratio is 0.7:1000 in India as compared to 51:1000 in Sweden.

Despite the patient overload, the medical fraternity stood up to the occasion and
doctors from all specialties like ophthalmology, surgery, and psychiatry offered their
services for the fight against the pandemic. This fact is little recognized by the general
public who have a tendency to take doctors for granted. Doctors work beyond the
call of duty as they keep updating their knowledge on COVID-19 without creating
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any fuss. This deserves recognition and applause. Orthopedicians, ophthalmologists,
gynecologists, and surgeons, who had never entered the medical ICU, have taken a
crash training course on ventilators and COVID patient care. The core COVID teams
have carried out their duties willingly. While people are treating COVID patients as
untouchables, nursing staff are handling these patients with benevolent compassion,
recapturing the memories of Florence Nightingale.

Drug Management

There has been a rapid change in the pharmacological or drug management of
COVID-19 over these past months. Hydroxychloroquine emerged as the most
promising drug in the initial months. However, in June 2020, the Food and Drug
Administration (FDA) revoked its emergency use authorization. Many other antiviral
drugs came up of which Remdesivir was one of the more promising drugs approved
by FDA. However, on November 20, 2020, WHO recommended that it should not be
used. Oral antiviral Favipiravir was recognized in some countries including in India,
but there are still limited studies on this drug. Ivermectin, an anti-parasitic drug, that
has been used for a long time, is currently under trial at the All India Institute of
Medical Sciences (AIIMS) in Bhubaneshwar where it has shown positive results for
the prevention and treatment of COVID-19. As this viral infection evokes an inflam-
matory reaction especially in the lungs leading to complications, anti-inflammatory
drugs like steroids and many inflammation marker tests have found a role in the
management of COVID-19. ‘Cytokine Storm,” a high mortality prognostic condi-
tion with a high risk of death, brought forward drugs like Tocilizumab. But again,
this drug has its own potent side effects which are restricting its use. It has been
found that COVID-19 induces the formation of blood clots in blood vessels leading
to complications such as heart attack, paralysis (stroke), thrombosis in the veins of
legs or kidneys as well as ischemia (lack of blood supply). The addition of anticoag-
ulant drugs to counter this has brought a landmark change in the management of the
disease. Convalescent plasma therapy with antibody-rich plasma from infected and
recovered patients was used initially. But on November 17, 2020, it was invalidated
by ICMR. Supportive treatment with vitamins C and D has also a found place in the
treatment of COVID-19, but this is still under study. Vaccines to prevent COVID-19
that are being rolled out show a light at the end of the tunnel.

‘Society cannot be left alone at a time when it needs us the most. Someone has
to come forward and take charge. God gave me an opportunity to do this—to
be with those suffering and to treat them. I have tried to give my best and
this was possible because of the dedicated staff of 850 healthcare workers of
Chirayu Medical College who worked fearlessly. The pandemic provided me
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an opportunity to use my clinical skills to help mankind which has given me
real satisfaction’.

Dr. Ajay Goenka, Director, Chirayu Medical College, Bhopal, a pioneer in
COVID care.

India is a land with age-old Ayurveda, homeopathy, and other indigenous systems
of medicine. Several indigenous treatment strategies have emerged for the cure of
COVID-19. The role of black pepper, ginger, cloves, honey, lemon, and turmeric milk
is well known in Ayurveda, yoga and naturopathy, Unani, Siddha, and homeopathy
(AYUSH). A variety of ‘kadhas’ (potions) are finding their place in management
of COVID-19. To the best of my knowledge, none has proven to be fully effective.
Meanwhile, exploring the world of indigenous treatments offered in our country is
an interesting research-worthy subject. Traditional healing systems in remote areas
of India offer nature-based lifestyles and treatment to combat the disease. Natural
diets include organic fruits with high vitamins C and E and antioxidant content to
strengthen the immune system to keep the virus at bay. Flowers of ‘Mahua’ tree
are being used by some in Odisha State to make antiseptic solutions. Some villages
in Chhattisgarh State make natural sanitizers. In some villages in Odisha, a local
herbaceous plant called Bhui Neem or King of Bitters is used to make a concentrate
to fight the virus. Ashwagandha or Indian ginseng, Giloy branches, and many other
medicinal plants are used by Indian tribes to ward off the virus.

The age-old practice of yoga with its various pranayams (breathing techniques)
is gaining importance by virtue of its effect on the lungs. It can make those areas
of lungs active which, in a non-practicing person, lie dormant. Based on the same
principles, the Awake Proning or Coronary Artery Revascularization Prophylaxis
(CARP) method is recommended in the West. ‘Jal Neti’ and ‘Sudarshan Kriya’ can
also be added to the list of methods used for improving respiratory hygiene of the
lungs.

The Hospital Scenario in COVID-19 Pandemic

During the lockdown and for subsequent months, the world came to a grinding halt.
Roads became empty, and people remained indoors for safety. But the rules were
different for doctors. Their leave was canceled. Their duty hours were increased.
And their mental as well as physical pressures grew exponentially. Doctors are quite
similar to soldiers in this war. But while a soldier functions better by suppressing his
humane aspect, a doctor brings out his best by revealing his humane face. However,
doctors fear that they and their families may get infected while they are trying to be
dutiful and fearless. But then they push back all their worries and start each day with
a new hope and strength. Armored with knowledge about the disease, which they
gained during the previous night by attending seminars on COVID-19 and by reading
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recent protocol updates, doctors boldly enter the COVID areas of the hospital for
their day’s work. The ritual of meticulously donning PPE gear is tedious because
they have to stay in this gear for the next 6—8 h when they cannot get any food, drink,
or a bio break which can be difficult.

The practice of taking rounds and prescribing treatment is the technical aspect or
‘the science of medicine.” COVID-19 has incapacitated the doctor—patient relation-
ship—‘the art of medicine.” What does a patient look forward to when a doctor comes
for his rounds? Is it the intravenous fluids planned for him or his intake—output chart
or incomprehensible names of medicines? No, certainly not. The patient is searching
for some assuring words, a hopeful smile, or a comforting hand to hold. The PPE
gear has suddenly taken away this assurance from him. It is the same for a doctor
who hides behind his impermeable veil, compromising ‘the art of healing.” He can
only reveal his identity to the patient through his voice, which is also muffled behind
layers of the protective mask.

For a patient who is conscious, the atmosphere inside a COVID intensive care
unit (ICU) can be scary. Within a closed room, he is inside a small cubicle full
of gadgets—constantly beeping machines and monitors with flashing graphs and
numbers. Within his visual range, there are some more serious patients and a few
faceless and expressionless figures of healthcare workers wearing PPEs. There is a
constant wheeling in of sick patients suffering from the same disease as him; some of
whom are dying before his eyes. Intubations are going on, sounds of running ventila-
tors are frighteningly monotonous, and healthcare workers appear like white robots
moving around. The only other event that happens during the day is a brief interaction
on video with his family, which incidentally is also the only activity connecting him
to the passage of time because days and nights are otherwise indistinguishable in the
ICU. Once in the ICU, the average time for a patient to be fit enough to be wheeled
out is seven days. During these nerve-wracking days, the patient feels that he would
give anything to see a normal smiling face or meet his dear ones.

For a doctor on duty in the COVID ICU, life is very different from the pre-
COVID days. Over the years, protocols have been developed for all other medical
emergencies, and doctors are confident that they can get positive results. The course
of events in most of the diseases is predictable. But COVID-19 is still unpredictable.
The case fatality rate in ICUs all over the world is around 50% which is much higher
than in India. In some cases, the fatality rate is more than 90%. Even with the latest
information and drugs in his bag, when complications set in, a doctor struggles in
a maze of contemplation as she/he is unable to determine whether the problem is a
complication of COVID-19, a drug reaction, or something else which is, as yet, not
understood.

Wearing PPE is arduous for the doctor. There is physical restriction as well as heat
and sweat due to lack of air circulation especially in the ICU where, by COVID proto-
cols, air conditioners cannot be run. PPE hampers communications with patients as
well as with fellow doctors and nurses and so work slows down. Emergency handling
of patients, intubations, and intravenous catheterizations, which were routine earlier,
are now painfully tedious. The doctor finds himself unable to connect with the patient
in the traditionally taught ways. The suffocative feeling of multiple layers of the
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mask distracts him from the much-needed focus and mental alertness required while
working in the ICU. He is in command of and responsible for the multiple machines
that are pumping life into moribund patients. Any mental clouding can be disas-
trous. But beyond his own fears and discomfort, he knows that if anything stands
between the patients and death, it is him. This keeps him fueled for action. Once
out of the ICU, he has to go through the risky ritual of taking off the PPE. This is
risky because improper removal of PPE is a common cause of acquiring the infec-
tion. Another patience-testing activity is dealing with hyper-anxious family members
of the patients. COVID-19 is known to cause psychological disturbances because of
isolation. This is called ICU-induced psychosis. It can make patients say or do things
which frighten their family members who watch them on video calls for a few minutes
that are allowed in some hospitals. This precipitates anxiety and restlessness in the
family which also has to be dealt with by the treating doctor. The reassurance given
to the family has to be in guarded words as COVID-19 is known to take unpredictable
turns.

For senior consultants in hospitals and in private practice, the day is spent
managing COVID areas, attending to non-COVID patients, taking administrative
decisions for streamlining and revising COVID care, and supervising the execution
of extensive paperwork needed as per government policies. These pressing schedules
that have continued for many months have resulted in mental and physical pressure
and are taking a toll on the medical fraternity who is exhausted and in dire need of
rest.

‘My lungs were 90% involved and I was on a non-invasive ventilator for five
days and then on high-flow oxygen for five days, all inside the ICU. I was
unable to move my body because of extreme weakness. I was also disoriented
and sleepy most of the time. A young nurse who looked after my needs also
took care of the man in my neighboring bed. I heard him promising to get her
married to his son because she looked after him so well. But the next morning
when I woke up his bed was empty. The reason was obvious. I saw more people
dying than my sick mind and body could take.

I would wait for my doctor whom I recognized, despite his PPE, because
he was the only one who called all the patients by their names, otherwise we
were just bed numbers. The big wall clock did not seem to move at all. It was
very difficult to keep sane.

When I was moved to a ward, my neighbor was a lady whose husband was
in the ICU. Her son was in the USA and was expected to come in three days.
Her husband died that night and was cremated without any family members
around. She was probably not told about his death.

I did not know when I will recover from post-COVID weakness physically,
but I know that I can never be the same person emotionally’.

A T4-year-old severe COVID recovered female patient.
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Healthcare workers also need the community’s compassion and support. Thinking
of one’s own interest can be acceptable, but thinking only of one’s own interest
cannot be justified. Those who are facing the pandemic head on, deserve respect
and encouragement. This is the only expectation of the frontline workers—which is
really nothing in return for what they are doing for society.

‘T have personally experienced very disturbing behavior on the part of my
neighbors. They would greet me from afar during my walk in the common
park. They would change their path when they saw me approaching them.
My cook was urged by many to quit her job lest she gets the infection. I
have read news about doctors being shunned in their neighborhoods and not
being allowed to enter their own flats. Such estranged behavior and response by
society for whom, we are risking our lives, working day and night, is extremely
discouraging and pathetic’.

A female doctor in Bhopal.

The Diary of a Patient

Since March 2020, everyone in the world has lived under the constant fear of getting
the infection. Over the past ten months, the response to the prescribed precautions
of sanitizing, masking, and social distancing (S-M-S) has been erratic. Financial
and work pressures and the setting in of ‘COVID fatigue’ in society have made
many careless. But even those following the rules to the best of their capacity have
been infected. Immediately after being tested positive for COVID-19, the person
is isolated. Before the situation sinks in, she/he is directed to an isolation room by
government officials and/or by family members. The patient cannot even choose
his/her clothes to pack. Basic essentials are kept outside the room to be picked up
when no one is close by. The person suddenly realizes that no one wants to come
close to him/her. If admitted to a hospital, she/he sees only PPE covered bodies of
healthcare workers and misses the reassuring smile of the doctor, the comforting
touch of the nurse, or a chitchat with the ward boy. Solitude is definitely the worst
experience of an asymptomatic or mildly diseased patient. Solitude plays strange
games with the psyche; 90% of patient detest this experience.

In the initial months of the pandemic when someone tested positive, all his/her
family members were sent to different hospitals based on the category of their disease.
Indian patients are not used to remaining alone in the hospital without the care and
presence of their family members and friends. And if quarantined at home, the poster
declaring COVID-19, the barricades around the house, and the stigma of the disease
can cause terrible embarrassment.
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‘I suffered from COVID-19 in the initial months probably because I reside in
a densely populated area of Bhopal. At that time, isolation policies in Bhopal
were very strict. I was sent to a medical college hospital. Next day, I came
to know that my wife and my older daughter had also tested positive. They
were taken to another hospital because their disease category was different.
My 16-year-old daughter who tested negative, was left all alone at home. As
we are a nuclear family, there was no one to take care of our basic needs. All
four of us had to manage on our own without any family support. Fortunately,
by the grace of Allah, we came out unharmed. But the social stigma, the pain
of isolation, the fear for your loved ones, and the anxiety and uncertainty are
just not worth it’.

A 56-year-old male resident of Bhopal.

No matter how impatient and agonized you feel on not being by the side of your
sick mother, wife, or child, you cannot see them. You cannot hold their hands. You
just get a message, once or twice in a day about their worsening condition, and you
can do nothing about it. If unfortunately the patient dies, she/he dies all alone without
the family by his/her side. The body is wrapped in an impermeable double body bag
by trained workers. No relatives are allowed to handle it. Depending upon the local
administration, relatives may be allowed to see but not touch the body for one last
time before it is taken away by the Nagar Nigam authorities for cremation. This
scene is perplexing and upsetting. A dead body can be wrapped and closed in an
impermeable bag, but human emotions and memories of a lifetime cannot. Emotions
are high and spill over, turning into wrath against medical personnel, who are already
terribly stretched in their fight against the disease.

A Doctor’s Perspective

How many of us have visited a hospital, especially a government hospital, in the past
ten months? The striking difference is that now it is almost impossible to recognize
your treating doctor. All of them look the same as they are dressed in operation theater
(OT) scrubs. Scrub caps on the head (gone are all hairstyles), double masks, gloves
and if, you catch them off guard with their masks down, you will see a classical skin
abrasion mark on the nose bridge which is because of their constantly wearing tight
masks.

During their COVID duties, doctors do not go home for as many as fifteen days,
lest they carry infection to their loved ones. Young mothers leave behind their toddlers
to take care of COVID patients. Life in PPE kits, continuously for eight to ten hours,
without food, water, or urination, is inconceivable. In the initial months, the policy
was to assign COVID duties for 15 days followed by a week of quarantine to ensure
that the doctor was COVID-free before the next duty rotation. In this way, doctors
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could snatch some rest during the quarantine week. But with the spread of the disease,
even quarantine breaks were denied to them. It is not that the doctors are not afraid,
like all others when they enter COVID ICUs or handle emergencies. But one thought
that keeps them going is “Who will do it, if not me?’. Yes, it is understandable that
this is a war situation, and a soldier’s foremost duty is to fight. But unfortunately,
in this war, the enemy is unknown, the weapons are crude, and training is hurried
and insufficient. Doctors know that every day when they go home, they carry a
risk of exposing their family members to the disease. Lately, contrary to the general
perception, the footfall of sick patients in hospitals has shown an unexpected rise. This
poses a serious challenge to the healthcare workers who are already very fatigued.

‘People are becoming casual about COVID now. When the numbers were not so
high, people were extremely cautious. Now when the numbers have increased,
only a few will get very sick. But nobody knows who will be among those few.
We see critical patients daily and so feel scared. I wish everyone was scared
enough to take appropriate precautions. Hopefully, COVID will go away soon
and we will fly into a COVID-free life. Until then, however, do not loosen your
seat belts. Keep on a good mask and be safe’.

Dr. Ashwini Mahlotra, Chest Physician, Bhopal—an active COVID warrior.

The irony is that at times COVID duties are safer than non-COVID duties because
in the former case you know that all the patients are positive and so you take adequate
precautions. But in the latter case, any emergency patient you handle could later turn
out to be positive.

Doctors from different steams of specialization are missing their original work
for almost a year now. Refining of specific skills and knowledge in their own fields
has nearly come to a standstill.

Despite their undaunted determination and superhuman efforts to confront this
deadly disease, the number of cases of violence against doctors has increased. As
the country is opening-up, the plight of doctors, due to an unmanageable number
of COVID-19 patients, is worsening. The number of healthcare workers getting
infected by the disease is increasing. Fatigue has set in in the remaining fighters due
to inhuman working schedules. But the sense of responsibility and the will to serve
are still clearly evident.

In many areas, doctors are now practicing holding hands, i.e., being in touch with
home quarantined patients through tele-consultations and tele-medicine, to guide
them safely through the crisis. The only wish of healthcare workers is that people
become more responsible and understanding and have compassion for those trying
to help them for it as they who stand between them and the deadly disease.
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Salient Takeaways

10.

11.

12.

Until such time when there is a definitive cure for COVID-19, prevention is
the best solution.

Do not take the disease or its symptoms lightly. To underestimate the severity
of COVID-19 is a big mistake. The unpredictability of the disease, its high
rate of transmission, and its variable course in different individuals are major
challenges.

Early detection and consequently early treatment are the best choice for full
recovery. Do not hesitate to get tested at the earliest, even if your cough and
fever were mild and lasted for only two days.

A negative test report is no guarantee for a disease-free state. Reasons for false
negative reports are multi-fold like low test sensitivity (60%-85%), improper
sample collection, defective viral transfer medium, or a break in the cold chain.
If in home isolation, follow the instructions for treatment that your doctor
has given through tele-consultation as the disease is known to take ugly turns
anytime during its course. Trust your doctor who advised investigations as
they are necessary. Have a positive frame of mind and a strong will to fight the
disease.

People who start working immediately after recovery are likely to suffer post-
COVID syndrome. In this case, there can be persistent breathlessness, cardio-
vascular problems, stroke, and continuing fatigue. It is, therefore, advisable to
take rest following COVID-19.

Do not let down your guard after the recovery period. The immunity status has
been found to be variable both in strength and duration. Reinfection or a new
infection with other viruses or bacteria can occur due to low immunity.

If you are COVID positive, do not hide your status. Do not be the one to
transmit the disease. Stay indoors and away from everyone.

Learn to wear your mask properly. Change it frequently as soiled masks are
not protective. Follow social distancing and sanitizing protocols available on
government websites.

Multiple disciplines and agencies are working resolutely to save lives. They are
working fearlessly day and night. Healthcare workers, the police department,
government officials, social workers, and many others are on the forefront of
the pandemic. Be patient and show them gratitude and respect.

The world is talking of a ‘new normal.” During the Spanish Flu in 1920, same
precautions and steps were proposed to contain the pandemic. We did not
then prepare for social, environmental, and behavioral change to manage the
ecological balance. Understanding this and adapting to the real ‘new normal’
are important for preventing future pandemics in this era of globalization.
Keep yourself updated with new guidelines and instructions issued for the
public on various government Web sites and keep away from rumors.
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‘Hum naa marab, marihe sansaara,’ a well-known Hindi saying by Sant (Saint)
Kabir states that things can go wrong only with people around him, but never with
himself. COVID-19 has shattered this belief. Starting from Wuhan and reaching our
homes in just a few months, this disease has left an imprint on the ever-growing
selfishness of human beings. If you want to be safe, care about others and create a
safe environment for all.

‘Ubuntw’ is an African tribal word which means ‘I exist because we exist.” It is
impossible for you to be happy when everybody else around you is sad. So, let us
join hands to bring about a change for everyone together... for a better tomorrow.
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Chapter 5 ®
The Twin Epidemics: TB and COVID-19 | o
in India

Chapal Mehra

Abstract COVID-19 has disrupted the health systems in low- and middle-income
countries and has consequently unleashed a global health crisis. The lack of prepared-
ness is visible at multiple levels of the healthcare system in India. The health system is
overwhelmed by the influx of COVID-19 cases, dislodging all other patients. Aninad-
equate healthcare infrastructure with less than optimal human resources along with a
rising case-load and serious supply chain disruptions, has resulted in fatigue, frustra-
tion, and anger among the health workforce on the one hand, and in an atmosphere
of fear among the patients and healthcare workers, on the others.

The media is filled with messages on the COVID-19 crisis. Forgotten in the
hyperbole is that numerous other diseases continue to devastate India’s population.
Of these, the most important is TB. India continues to bear the highest burden of
TB in the world accounting for an estimated 2.8 million cases every year and killing
more than 400,000 persons annually. TB kills 1,200 Indians every day.

The symptoms of COVID-19 and TB are very similar. Both are respiratory air-
borne diseases. Both diseases are heavily stigmatized. And both are associated with
mental health problems. Gender disparities are apparent in TB and COVID-19, but
the gendered aspects of these diseases is ignored in programming. The author argues
that for all these reasons, these two diseases should be addressed in tandem. It is time
to fight COVID-19 and TB just as it is time to invest in public health.

Introduction

COVID-19 has disrupted life across India as we know it. Controlling the pandemic has
impacted other health services and comorbidities of which tuberculosis (TB) is the
most significant. With similar clinical symptoms, TB and COVID-19 present a deadly
mix for India’s health system. TB, though curable, remains India’s severest heath
crisis killing over 1200 Indians every day. TB services have been widely disrupted
leading to delays in diagnosis, treatment, access, increased suffering, and mental
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health problems in those affected. The author examines the impact, implications,
and possibilities that exist for addressing these twin epidemics. The lived experience
and narratives of TB-affected individuals are examined. Systemic challenges are
documented. And, alternatives and ways ahead to address these epidemics together
are explored—as India and the world comes to terms with living with COVID-19.

The Emergence of COVID-19 and Its Impact on Health Care
and Populations

Toward the end of 2019, news from China revealed that infection with a novel coro-
navirus was resulting in pneumonia cases in Wuhan city [1]. While unexpected
and unnoticed, it spread alarmingly resulting in an epidemic throughout China. As
the world came to grips with its lack of understanding and knowledge about the
virus, new cases began emerging globally and soon an ever smaller, connected, and
globalized world became even smaller and more vulnerable as it grappled with an
emerging global public health crisis. Recognizing the growing pandemic in February
2020, the World Health Organization (WHO) designated the disease as COVID-19
which stands for coronavirus disease 2019 [2]. The virus that causes COVID-19 was
designated severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

Several months later, the world is reeling under this unprecedented pandemic,
and science and understanding of COVID-19 are still evolving. Interim guidance
has been issued by the WHO and by the United States Centers for Disease Control
(CDC), but the world is only slightly better prepared to face this pandemic [3, 4].
Our understanding of transmission has improved, but COVID-19 remains largely
incurable. It was initially thought that certain drugs such as Remdisiver may be
effective in addressing some of COVID-19’s complications and reducing mortality.
This, however, was disproved by the recent results of the Solidarity Therapeutics
Trial [5].

Globally, about 37 million confirmed cases of COVID-19 have been reported [6].
This number is believed to be an under-estimate. Based on sero-prevalence surveys
in the United States and Europe, this figure may be much higher if we account for
potential false positives and false negatives. In countries across the world, the overall
prevalence is expected to be much higher as the number of cases is a function of the
testing done [7].

The world and countries like India are reeling under the growing COVID-19 crisis
as it threatens to destroy lives, economies, and even global trade [8, 9]. Countries
have been forced to look inwards. But while the impact on global trade, and hence
on long-term global incomes, is yet to be adequately understood, the outcomes of the
disease seem devastating. The World Bank estimates a baseline forecast envisioning
a5.2% contraction in global GDP in 2020. This indicates the deepest global recession
in decades, despite the efforts of governments to counter the downturn with fiscal
and monetary policy support [10].
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Impact on the Health System and the Population

COVID has dislodged the entire health system in low- and middle-income countries
(LMICs). Its impact has been felt more severely and acutely in LMICs as in these
countries health system infrastructure is weak, overburdened, and fraught with limi-
tations. Alongside, several health crises have been persisting resiliently in countries
like India and other LMICs.

Clearly, the health system has been caught largely unprepared for this crisis [11].
Its impact has been significant across the system in both the public and private
sectors [12]. The crisis has exposed the inability of the health systems in the LMICs
to cope with an epidemic of this magnitude [13]. What has also emerged is the
inability of these countries to simultaneously address pre-existing health challenges
and programs on an ongoing basis. Hospitals, health centers, and clinics in many
cases, already overburdened around the world, have been further impacted by the
increasing influx of COVID-19 patients—dislodging all others.

The pandemic has unleashed one of the most complex global health crises in
recent history which has exposed the lack of health system preparedness. This lack
of preparedness is visible at multiple levels where it has systemic [14], organizational,
human resource, and capacity-related challenges [15]. At a deeper level, these are
political and represent, in several LMICs, a neglect of investment in population health
[16] and a lack of democratic accountability.

There are also clinical and research challenges, and the capacity to address these is
limited. At a fundamental level, there are deeper ethical and moral challenges. And,
strategies for managing population health are less prevention-led and more treatment-
led [17, 18]. This is evident in the large-scale neglect of the social determinants
of health in countries like India where there is a lack of health system prepared-
ness and poor infrastructure [19-21]. There has been an apathy to address the more
fundamental population health problems. Thus, there are short-, intermediate-, and
longer-term challenges which have been exacerbated by the crisis.

A single strategy seems unworkable to respond to this crisis. Clearly, different
strategies and evidence-based perspectives are needed. These need to be from
multiple disciplines including health research, public health, epidemiology, soci-
ology, behavioral sciences, management, and economics. What is sorely lacking is
the capacity of the health system. Managing the COVID-19 crisis is about integrating
it intrinsically into healthcare governance [22]. We need to redefine our health plan-
ning, funding, and manpower strategies. COVID-19 has compelled us to re-examine
our health system and also re-evaluate health services. We also need to ensure the
accountability of the health system [23].

Challenges due to COVID-19 exists at the level of population health [24]. We are
currently witnessing the short- to medium-term impacts of COVID-19. We have yet
to adequately understand the long-term implications of its residual impact on cured
populations [25]. There is also the immediate task of simultaneously addressing other
health concerns of the population.
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As health systems have put in efforts into managing this pandemic globally, they
have diverted focus, personnel, critical resources, and points of access from several
other prevention, health promotion, and treatment services [26]. This is combined
with the perennial shortage of health workers in most LMICs and with panic, fear,
and risk perception among populations. The outcome is that large numbers of people
do not access healthcare [27, 28]. Most efforts are targeted to the pandemic and
so many do not seek health care for their problems [29]. Essential service are not
being used [30]. The capacity of the health system and, in particular, of government
facilities has become a political wrangle among stakeholders because of the lack of
hospital beds and intensive care units (ICUs) in India [31]. In some instances, the
state has strengthened services with equipment and staff [32]. This, however, has
not been a uniform phenomenon in all countries. The fear of COVID-19 has caused
collateral damage. In the private sector, procedures such as coronary stents, knee
replacements and others are not being conducted [33].

Insufficient healthcare infrastructure and human resources and rising case load of
infections along with serious supply chain disruptions has resulted in fatigue, frus-
tration, and anger in the health workforce and the clients [34]. It has also created an
atmosphere of fear among patients and healthcare workers. This has led to stigmati-
zation, compromised ability to provide in-patient care, and declining safety standards
during the pandemic [35]. Another serious gap is the lack of reliable and adequate
information. The lack of scientific facts and information on disease progression, and
how we expect the disease to spread, has impacted country-level responses [36, 37].
This in turn has led to inappropriate community-level and individual-level responses
and behaviors. The outcome is that this virus is defeating even the best prepared scien-
tifically advanced nations resulting in an inadequate response of the health system
at national and global levels. There has also been a significant negative impact on
other health programs [38].

In India, the public sector and its resources are being pre-dominantly re-directed
toward COVID efforts. Evidence of this is visible in the shortage of beds, doctors,
and health workers. Perhaps the most impacted are the ongoing programs including
immunization, women’s health, cancer, and tropical diseases among others.

Immunization has been gravely impacted in India [39]. An almost unending lock-
down ensured that the immunization programs in several regions were interrupted
and continue to be so. It is the apprehension of many that around 80 million chil-
dren globally and a substantial number in India are at risk of contracting diphtheria,
polio, and measles. The numbers in India are yet to be modelled. The re-location of
health workers for COVID-19 care in countries like India has led to immunization
services being neglected and, in some cases, virtually stopped. Fear of infection has
prevented people from pro-actively seeking immunization for their children. Where
the impact of lockdowns is less severe, health workers are being re-directed to handle
the pandemic by contact tracing, testing, and quarantining. It is unmanageable for
them to also implement immunization programs [40].

Many cancer centers have reduced their services after initial reports from China
that indicated that COVID-19 outcomes were worse among patients with cancer.
In some cases, like the Tata Memorial Centre (India’s largest cancer center), even
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though operations were scaled down they continued to provide care. This, however,
is not the case across the country [41, 42]. It is unclear whether this is due to increased
susceptibility of cancer patients to COVID-19 or because they are more likely to be
in contact with COVID patients due to their frequent hospital visits. These issues
need to be evaluated.

Women'’s health has possibly been most compromised during the pandemic [43].
There are a combination of factors—social determinants, women’s lack of agency,
their inability to seek care, and a gender-unfriendly health system, particularly in
rural India. Consequently, the incidence of caesarean sections is reported to have
declined.

The private sector, which has been engaged in the COVID-19 response in India,
has had both challenges and successes. The private sector is witnessing a loss of
business, and this trend is expected to continue in the foreseeable future [44]. A
significant section of its services has been redirected towards COVID-19 care. The
anticipated losses and severe impact on cash flows are being turned into a possible
revenue generation stream. There have been some reports of unethical practices in a
bid to make up the losses. There is evidence that huge bills, often under unclear and
misleading cost, are generated.

TB and COVID-19 in India

The COVID crisis is receiving significant media attention. Its impact has devastated
our population, our economy, our freedom, and our minds. We are made to be believe
that COVID-19 is our severest crisis [45]. Forgotten in this hyperbole is that numerous
other diseases continue to devastate India’s population. Of these, the most persistent
and significant is tuberculosis [26].

Despite an extensive national program and a vast private sector, India continues to
bear the highest burden of TB in the world, accounting for an estimated 2.8 million
cases every year and killing more than 400,000 persons annually [46]. There is also
a high burden of drug resistant TB (DR-TB).

The Impact of COVID-19 on TB in India

The TB program and has been badly hit during the COVID-19 pandemic [47]. On-
the-ground investigations and reports reveal that both diagnosis and treatment have
been affected. Drug-sensitive and drug-resistant TB patients were unable to access
medicines. Until India ordered bidirectional screening for TB and COVID, diagnosis
was suffering badly. This has put both diseases in jeopardy and has likely increased
the transmission of infection. The lack of transportation has restricted patients’ ability
to access health centers to receive medical services and medicines.
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TB-affected individuals, especially those suffering from pulmonary TB, were not
visiting laboratories and hospitals because they were frightened of getting COVID-
19. Moreover, those advised crucial drug susceptibility testing (DST) were either
not getting it done or, in several cases, it is not happening easily. Patients were also
unable to collect their test reports. This is deeply problematic as TB notifications
for new cases was falling consistently [48]. By some estimates, there are close to
one million missing TB patients in India. This number will rise in all likelihood and
become a challenge for case detection and initiation of early treatment [49].

Economics and TB

With the loss of jobs in an already slowing economy, patients and their families are
getting desperate because of insufficient nutrition. Due to the lockdowns, consistent
migration and losses in the informal economy, and food insecurity, nutritional levels
are bound to fall which is likely to increase hunger. This will have a long-term impact
on immunity levels. A proposition to consider here is the activation of TB disease
in otherwise latent cases who would not have otherwise added to India’s TB cases.
There have also been numerous instances of the non-receipt of direct benefit transfers
(DBT) under the Nikshay Poshan Yojana, a nutritional support scheme which gives
a monthly sum of Rs. 500 to TB affected individuals to meet their nutrition and food
requirements [50]. Poor nutrition forces those from economically weaker sections
of society back into poverty and debt and puts them at risk of increased mortality
due to TB [51]. A loss in income will also in all likelihood impact healthy behaviors
like early care-seeking and diagnosis and will, thereby, increase the transmission of
infection.

Treatment

The COVID-19 pandemic and lockdowns along with their impact on the health
system and economy have also had a significant impact on TB treatment. At a
macro-level, health system resources have been re-organized and re-directed towards
COVID-19 care leading to shortfalls in TB care. Increasingly, there have been reports
of non-availability of drugs in both the public and private sectors [52]. Also, access
to new drugs such as Bedaquiline and Delamind is bound to reduce during this
time leading to increased challenges for the treatment of multidrug resistant (MDR)
TB [53]. Also, without supportive supervision and other forms of monitoring and
support, treatment will be affected. The worst affected are drug-resistant TB patients
who are on regimens of injections. Injections have to be administered by health
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workers who are either unavailable or not easy to reach because of limited transport
facilities [54]. The lack of access to health services has also brought up issues related
to the management of adverse drug reactions and comorbidities.

Workforce Challenges

A large section of the TB workforce has been re-directed toward COVID-19 care.
This has caused significant delays in active case finding at the community level, and
so decrease in diagnosis, notifications, and treatment. There have been numerous
reports from the ground indicating that patients on treatment are finding it chal-
lenging to contact their healthcare providers, reach hospitals, and health workers to
get treatment, support for adherence, side-effect management, and a host of other
issues [55]. As many health workers in remote areas, such as accredited social health
activist (ASHA) workers, are re-directed to COVID-19 work, patients that require
medicines and follow-ups for TB have no recourse.

Mental Health

India has not been addressing mental health problems that are common in TB patients
[56]. People with mental health problems are at an increased risk of exposure to TB
infection due to homelessness, smoking, poor nutrition, and comorbidities such as
HIV [57]. Also, several anti-TB medicines like Cycloserine for drug-resistant TB
cause mental health problems such as anxiety and psychosis. COVID-19 is exacer-
bating these problems [58]. Depressed patients are three times more likely to stop
or give up on treatment due to side-effects than others. They are also more likely to
delay seeking treatment. The result is drug resistance, increased transmission, and
poor treatment outcomes.

Stigma

COVID-19 and TB symptoms are very similar. Both diseases are highly stigmatized.
In TB, this stigma has been long-standing [59]. Stigma in TB manifests in two ways:
(1) self-stigma which is a discrediting attribute that an individual acquires when going
through a traumatic life-experience: This reduces the individual’s status and capacity
in his own eyes and (2) social stigma which is more obvious and direct: TB patients
face isolation, discrimination, and rejection within families and communities. Stigma
also causes anxiety and fear of perceived or actual job loss, divorce or abandonment,
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and mistreatment within the family. Cultural ideas about TB associate it with socially
unacceptable lifestyles and behaviors with particular reference to sexual behaviors,
‘dirtiness and promiscuity,” alcohol, smoking, and ‘sins’ [60].

Gender disparities in TB are striking. While TB affects twice as many men as
women, the brunt of social stigma disproportionately impacts women. There exist
rampant incorrect notions about TB-related to fertility in women which leads to an
increased and a severe form of stigma for women ranging from neglect to complete
isolation. Examples of divorce, inability to marry a potential suitor, and challenges
with in-laws are well documented. Since the health system is not responsive, many
patients discontinued treatment.

Lack of Effective Communications

Throughout this crisis, a critical challenge has been the lack of reliable and effective
public information and communication that engages credibly with the people and
gives them helpful information. This is particularly true for TB-affected individuals
and communities who have not been able to obtain reliable and accessible information
on where to seek diagnosis and treatment, how to manage side-affects, and access
government services or how to protect themselves from COVID-19. Instead, there
has been confusion on the facts and most importantly on government support. This
has affected patient morale and has also seen a fall in a number of patients seeking
diagnosis and treatment, adherence monitoring, self-reporting, and managing of side-
affects. One only needs to see the thousands of images of helplessness, hunger, and
anger everywhere to realize this is not limited to TB patients alone.

Lack of Integrating Gender and Sexuality in Care

Experiences globally and in India show that women are more hesitant to report their
symptoms, have poorer access to health care, shoulder a heavier burden of running
the household, and are at higher risk of malnutrition than men [61]. Moreover, trans
individuals, non-binaries, and persons with non-heteronormative sexual orientation
are less likely to report their condition as they face discrimination and abuse by
healthcare authorities and are often given poor quality care or denied access to it
altogether. These conditions are exacerbated for those seeking care for TB and living
with HIV [62]. Members of the lesbian, gay, bisexual, transgender, queer, and intersex
(LGBTQI) communities report a higher incidence of HIV and other risk factors. As
India and other countries struggle with COVID-19, the gendered aspect of the disease
has been almost entirely ignored. The experience with TB in times of COVID-19 is
unlikely to be different.
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Addressing TB and COVID-19 Together

Addressing TB is determined by social, economic, cultural, religious, caste, and
political factors. In this pandemic, charting a new course needs an understanding by
decision-makers of these factors in the context of both diseases. The factors for TB
have a strong bearing on COVID-19 infections as well. Hence, the two must work
in tandem to navigate these complexities and competing priorities.

TB and COVID-19 are both airborne. Such airborne spread of TB and COVID-19
infection to others is most likely to occur with close contacts such as family members,
friends, or those in school or at work. Overall, half of the untreated TB patients die
of the disease, while others enter periods of re-mission and re-lapse that may last
for decades. Current approaches to the pandemic do not even factor in the fact that
India’s extensive TB burden combined with COVID-19 is a dangerous mix that can
devastate large sections of the population.

Furthermore, as has been reported, that many more TB cases and now COVID-
19 survivors have, in some cases, reduced breathing capacity due to scar tissue in
their lungs and so have compromised lung capacity [63, 64]. Hence, issues arising
post-cure also need to be considered. Some suggestions on how to address TB and
COVID-19 jointly are provided here.

Prioritize Case Detection

Fever and cough are symptoms of both TB and COVID-19. This commonality can be
leveraged to encourage simultaneous screening and provision of diagnostic services
for TB and COVID-19 in both the public and private health sectors. The government
has announced bidirectional screening for TB and COVID-19. However, its imple-
mentation remains unclear and efforts made in this regard are undocumented [65].
It is important that TB programs must expand their capacity and continue using the
Xpert MTB/rifampin (RIF) TB test since this test is critical for early detection of
drug-resistant TB. There is an urgent need for case finding for TB and COVID-19.
This is important in high density as also high burden areas. Case finding is the first
step which is followed by isolation and treatment of cases.

Address Treatment Challenges

India needs to address treatment challenges for ongoing and new patients both in
the public and private sectors. All TB patients should be provided with at least 2
to 3 months’ supply of medications to minimize frequency of consultations at TB
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facilities. The TB program must carefully track and forecast supplies to avoid stock-
outs [66]. India’s pharma industry has been gravely affected by the lockdown limiting
the supply of essential medicines. India could explore setting up alternative medicine
delivery networks such as courier services. It is critical for TB programs to switch
to oral regimens recommended by the WHO. Access to new and novel adherence
technologies and new drugs for TB must be increased in both the public and the
private sectors.

Deploy Overarching Communication Plans

Even today, the most common fears among TB-affected individuals are around how
they can self-protect, locate testing facilities, and obtain economic support. These
insecurity and fear have been fed by an absence of communications from the state.
There is an urgent need to prepare an overarching communication plan that helps
with the delivery of the above-mentioned interventions. It should be planned and
executed in a phase-wise manner. For starters, a comprehensive people-centered,
focused information campaign that covers every aspect of these diseases from preven-
tion, to where and how to access government support, testing, economic and food
support, and health care in context of both TB and COVID, should be rolled out.
There is a need to set up a communication strategy group in every district so that
every query can be answered. False news should be stopped. It is important to engage
with the media actively to provide information and answer queries about services
available. In the absence of this, the authorities may end up feeding fear, stigma,
and poor health-seeking behavior that will increase vulnerability. The need is to
empower communities with information to help resolve their basic health, social,
and economic concerns.

Initiate and Create Accessible Remote Treatment Support

With the fear of infection in clinical environments, on-site referrals for routine care
should be replaced by remote support. This is particularly relevant for TB and
COVID-19 patients in their quarantine site at home or in dedicated quarantine loca-
tions. This has created a dramatic impetus to find innovative ways to support patients
remotely and effectively.

Create and Emphasize Community-Based Care

Capacity for community-based care is essential [65]. As community-based groups,
including TB survivors, are generally closer to patients than TB program staff, they
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could be engaged to provide peer support via WhatsApp, social media, and mobile
phones during the COVID-19 pandemic. This can be supplemented by technology
based support by health workers in difficult terrains where access remains difficult
and infrastructure is weak.

Engage Private Health Services

The private health sector in India includes a range of service providers such as quacks
especially in rural areas and qualified allopathic doctors who are mostly found in
urban areas. This private sector is the largest provider of curative care in India.
According to the National Family Health Survey-4, over 60% of all Indians seek
care from the private sector at some point or another. In the case of TB, this number
remains reasonably high even though the government provides free treatment and
diagnosis. There are numerous reasons for this of which ease of access and perceived
quality of care are the leading ones. Clearly, TB in India cannot be ended unless the
private sector is effectively engaged. This means that the government needs to employ
new and innovative strategies to engage and work with the private sector, mobilizing
both the public and private health sectors, as well as community-based groups in a
collective COVID-19 and TB response.

Strengthen Coverage and Timeliness of Direct Benefit
Transfers to Patients and Providers

Direct benefit transfer (DBT) plays a crucial role in mitigating challenges pertaining
to nutrition and travel support for patients and incentivizing private providers to
notify and facilitate treatment completion [65]. Again, this is another instance where
the program could benefit immediately through payments on a regular basis for
Nikshay Poshan Yojana (NPY). Tribal and private provider schemes turnaround time
(TAT) for NPY should be deployed soon. There is also a need to aggressively pursue
procurement of digital signature certificates (DSCs), train staff via e-training and
fast-track delivery of tokens in lockdowns to deploy DSCs.

Make Response Gender-Sensitive

Even today, there are numerous reports of gender discrimination because of hesitancy
to seek care and widespread stigma in TB. Itis, therefore, important to provide gender-
sensitive care. An important first step is to initiate an inclusive public conversation
about what TB, COVID-19, and other disease mean to genders and communities.
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One of the ways the government can develop a narrative around gender and health
is through public awareness campaigns. Next, it must integrate these concepts into
training programs. The government must provide gender-sensitivity training to all
health personnel. This is crucial because unless the conceptual frameworks change
in the minds of those who provide care, it is meaningless.

Concluding Comments

As the world and India are grappling with the COVID-19 crisis, TB must not be
forgotten. TB kills more than 1200 Indians every day. It is so widespread that it does
not just destroy lives, it also pushes millions into poverty and debt. This happens even
when its more dangerous forms such as drug resistant (DR-TB) remain curable. We
need to ensure that we have strategies that work for both TB and COVID-19. This
crisis presents an opportunity to improve access to health services and develop inno-
vative tools, strategies, and community-based interventions that have been ignored
for too long. Access to healthcare is critical for COVID-19 and also for TB as it
ensures early diagnosis and treatment.
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Introduction

One of the main aims of the UK-aid funded Women’s Integrated Sexual Health
(WISH2ACTION) program is to strengthen government stewardship of sexual and
reproductive health/family planning (SRH/FP) services across seven countries in
South Asia and Sub-Saharan Africa. Options Consultancy provides technical assis-
tance within four work streams or pathways of change: (1) creating a favorable policy
and planning environment; (2) improving public sector investment; (3) strengthening
national stewardship of quality improvement for SRH/FP services; and (4) estab-
lishing accountability systems to influence and track commitments and policies.
Options’ role became even more important since the COVID-19 outbreak shifted
government’s priorities to managing the pandemic response, which subsequently led
to the disruption in the delivery of essential health services and threatens to reverse the
SRH/FP gains that countries have made to date. In this chapter, we share Options’
approach and experiences in working with governments during the pandemic to
ensure access to SRH/FP remains a priority and our efforts to keep the pre-COVID-
19 enabling environment work on track. The chapter draws out wider lessons on the
range of actions that can be taken at policy and systems level to protect SRH/FP
during a health emergency in different country contexts, including the severity of the
outbreak, sociopolitical environment, and health systems preparedness. It also high-
lights how the pandemic can provide new policy opportunities, such as to accelerate
self-care, and strengthen health systems resilience.

The methods used for the study included document review, semi-structured inter-
views with the Options country teams and the technical support staff located in Kenya
and London, and semi-structured questionnaires sent to the country team leads. The
interviews focused on understanding the main COVID-19 interventions implemented
within the four work streams and their impact. The questionnaires elicited informa-
tion on the severity of the COVID-19 outbreak in each country and data on SRH/FP
service uptake during the period March to November 2020. Additionally, several
case studies were conducted for a more in-depth understanding of the COVID-19
adaptations and results achieved.

Following this introduction, the aims and objectives of the WISH2ACTION
program are described, focusing on the creation of an enabling environment for the
SRH/FP component. Next, information on the severity of the COVID-19 outbreak
across the seven countries and governments’ response in the early phase of the
outbreak is presented. Then, the multipronged approach adopted by Options within
the four enabling environment work streams to ensure SRH/FP remained a priority
of government, and the results achieved are discussed. The extent to which the pre-
COVID-19 work was able to progress during the first 8 months of the pandemic
is also examined. The impact the pandemic had on SRH/FP service uptake and the
contribution of the WISH2ACTION program in minimizing the disruption to service
access is assessed. The chapter ends by drawing out key lessons on what worked in
what context, what could have been done better, and if the pandemic presented new
opportunities for progressing the enabling environment work.
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Background

Women’s Integrated Sexual Health Program

The Women’s Integrated Sexual Health Program (WISH2ACTION) is a UK-aid
funded program which aims to support countries to achieve their national SRH/FP
goals and realize their FP2020 commitments.! The program supports women and
their partners to safely plan their pregnancies and improve their sexual and repro-
ductive health, particularly the young, the poorest, and people with disability
through:

1. Rights-based provision of private sector sexual and reproductive health infor-
mation and services, and strengthening of public sector health information and
services.

2. Addressing barriers to family planning uptake at individual, interpersonal,
community, and institutional level.

3. Improving policies, government financing, stewardship for quality improve-
ment, and accountability to create an enabling environment for family planning
and sexual and reproductive health and rights.

WISH2ACTION is implemented through a consortium of organizations led by
the International Planned Parenthood Federation (IPPF) with MSI Reproductive
Choices, International Rescue Committee (IRC), Development Media International
(DMI), Humanity and Inclusion, and Options Consultancy Services Limited. The
consortium works in a coordinated manner to deliver synergistic impact, prevent
unintended pregnancies, and reduce maternal mortality. All partners are using the
pathway of change (PoC) tool to drive sustainable impact within their respective
work components [1]. “The PoC responds to the need for a more practical adap-
tive programming tool that can be tailored to support flexibility in global health
program implementation.” The tool facilitates adaptive, contextualized planning and
monitoring for multi-country programs.

Options leads on component 3 and is tasked with creating an enabling environment
for SRH/FP in seven countries—Bangladesh, Pakistan, Uganda, Zambia, Tanzania,
Madagascar, and Malawi. The work comprises four interconnected streams of work
or pathways of change (Fig. 6.1).

1. Facilitating a favorable SRH/FP policy and planning environment: Having
the right policies and legislation in place and rolled out to address critical
SRH/FP gaps is a cornerstone of WISH2ACTION’s approach to strengthening
national ownership. Key activities in this pathway of change include: conducting
a political economy analysis to identify key policy gaps and opportunities;

1 FP2020 is an outcome of the 2012 London Summit on Family Planning where more than 20 govern-
ments made commitments to address the policy, financing, delivery, and sociocultural barriers to
women accessing contraceptive information, services, and supplies and donors pledged an additional
US$2.6 billion in funding.
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Fig. 6.1 Enabling environment goals and pathways of change. Source Options Consultancy
Services

reviewing status of country SRH/FP plans; updating and supporting the devel-
opment of new SRH/FP policies; ensuring policies are incorporated into costed
annual health plans/FP2020 costed implementation plan; development of policy
advocacy tools; and tracking the implementation of policies and plans at national
and sub-national levels.

2. Improving public sector investment: Increased allocation and spend of
national budget for SRH/FP commodities and services is a core indicator of
strong national ownership leading to sustained SRH/FP outcomes. Options
works at country level to make the case for increased domestic investments
and more timely release and utilization of SRH/FP budgets. Key activities
in this pathway of change include: mapping fund flows and family planning
expenditure tracking; cost analyses of services and/or commodities; strength-
ening capacity of governments in budgeting, planning, and financial manage-
ment; strengthening capacity of civil society on budget analysis and tracking;
advocating for a dedicated SRH/FP budget line; and advocating for increased
investments in family planning commodities.

3. Strengthening national stewardship over SRH/FP quality improvement:
WISH2ACTION supports the creation of a sustained quality improvement (QI)
process that is nationally driven, coordinated, and embedded within the insti-
tutional fabric of the health system. Key activities in this pathway of change
include: conducting a situation analysis on the status of stewardship of SRH/FP
quality improvement; development of national standards, policies, and guide-
lines for quality services; developing a QI scorecard or dashboard to track
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quality indicators; and strengthening capacity of government to used QI data
for planning purposes.

4. Strengthening accountability systems to influence and track key SRH/FP
commitments and policies: While governments have made commitments to
improve SRH/FP, in many cases, these have not translated into increased
budget allocations or improved policies. To improve government accountability,
WISH2ACTION works through national and sub-national accountability mech-
anisms to monitor progress of plans and budgets, identify gaps, and put pres-
sure on governments where action is needed. Key activities in this pathway of
change include: helping from a representative accountability platform; devel-
oping capacity of accountability mechanisms on using evidence for advocacy
and accountability; supporting collection of data to track progress; and sharing
evidence with media and target audiences who are in a position to act (such as
parliamentarians and ministry of health (MoH) officials at national, regional,
and district levels).

The PoC tool has facilitated joined-up working across the four work streams
(especially evidence and accountability working closely with policy and planning
and health financing), leading to greater synergy and impact.

Options had been implementing the WISH2ACTION program in these seven
countries for fifteen months, and country teams had built a strong relationship with
governments and other SRH/FP stakeholders when COVID-19 struck. As a result,
they were able to quickly pivot their support to minimizing the impact of COVID-19
on SRH/FP services.

COVID-19 Outbreak

All seven countries had confirmed COVID-19 cases by April 2020. The outbreak
was larger in South Asia compared to Sub-Saharan Africa, with Pakistan the most
heavily impacted. Pakistan registered a total of 908 cases per 100,000 population
during March to November. During the same time period in Africa, Madagascar had
the largest number of cases at 293/1000,000, compared to Zambia (101/100,000) and
Malawi (156/100,000). Figures 6.2a, b displays the number of monthly COVID-19
cases in 6 countries by region. It displays three patterns: (1) a steady rise in cases
followed by steady drop (Zambia and Bangladesh); (2) a steady rise followed by a
plateauing of cases (Madagascar and Malawi); and (3) a steady rise throughout the
period (Uganda and Pakistan). It is caveated that this analysis is heavily dependent
on the testing capacity of countries. The number of deaths in each month followed
the same trajectory as number of cases, with fatality rates ranging from 0.91% in
Uganda to 2.91% in Malawi. To date, Tanzania has reported a total of 509 cases
of COVID-19 and 21 deaths during March and April. The President declared the
country COVID free in June, stopped reporting cases to the WHO, and has denied
the presence of the pandemic since then.
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Fig. 6.2 a Number of COVID-19 cases in Sub-Saharan Africa in 2020. Source Official COVID-19
data reported by the respective governments. b Number of COVID-19 cases in South Asia in 2020.
Source Official COVID-19 data reported by the respective governments

Governments across the seven countries were quick to introduce lockdown
measures and to turn their attention to COVID-19 prevention, management, care,
and treatment. However, it took time to roll out personal protection equipment (PPE)
to facilities and to implement track and test systems. While health facilities remained
open in all the WISH2ACTION countries except Pakistan, SRH/FP provision was
severely curtailed in the first few months of the pandemic as both health workers
and clients were not able to reach facilities, due to the enforced curfews and lack of
public transportation and fear of contracting the virus in health facilities. In Malawi,
for example, health workers went on strike due to the lack of PPE [2]. All this led to
a drop in uptake of SRH/FP services in public facilities in all countries, during the
first few months of the pandemic.

Within weeks of the pandemic striking, the Options country teams used the PoC
tool to adapt their work plans toward helping governments mitigate the disruption
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to SRH/FP services, and ensure that progress toward sustainability goals was main-
tained. This included efforts to deliver their original planned work to the extent
possible.

Ensuring Continuity of Government’s Sexual
and Reproductive Health/Family Planning Services

The Ebola epidemic and other similar infectious disease outbreaks have illustrated
the detrimental impact such health emergencies can have on the provision of essen-
tial services if the health system is not adequately prepared. This includes health
worker attention being diverted to managing the new crisis, disruption in procure-
ment and supply chains for commodities, including contraceptives, and clients not
visiting health facilities due to fear of contracting the virus. It is estimated that even
a 10% decline in contraceptive use in low- and middle-income countries will result
in an additional 49 million women with an unmet need, an additional 15 million
unintended pregnancies, plus additional 3 million unsafe abortions would result in
additional 1000 maternal deaths [3].

Recognizing this very real risk to WISH2ACTION countries, the Options country
teams reached out to government counterparts as soon as the pandemic arrived, to
offer support and press on the importance of maintaining SRH/FP services. In almost
all cases, this was done virtually due to lockdown, using existing platforms such as
SRH/FP technical working groups (TWGs) and, in some cases, newly established
COVID-19 platforms. An advantage of this approach was that it enabled coordination
of technical assistance (TA) with other TA providers (such as United Nations Popula-
tion Fund (UNFPA) and Health Policy Plus (HP+), among others) and harmonization
of messages. In the early stage of the outbreak, the main request to donors was for
assistance to secure adequate PPE, put in place a test, track, and trace system, and
extend treatment and care to those who tested positive. Technical partners in these
forums pressed on the importance of having guidelines, protocols, and capacity in
place to undertake these functions effectively, especially those related to infection
control, so that essential services, including SRH/FP, could be safely provided. The
WISH consortium continued to meet regularly throughout the pandemic to ensure
synergy across their COVID-19 adaptations.

The next section outlines the activities undertaken within the four enabling envi-
ronment pathways of change over the first six months of the pandemic, to ensure
SRH/FP were considered essential services and that they continue to be accessible.
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Policy and Planning Pathway

The sustainability goal of the policy and planning pathway was modified at the start
of the pandemic to ‘supportive SRH/FP policies, legislation, or commitments in place
and/or being implemented despite public health emergencies.” The Options teams
shifted their attention toward mitigating the disruption of COVID-19 on SRH/FP
services and at the same time attempting to progress their ongoing pre-COVID work
to foster an enabling policy and planning environment for SRH/FP. They engaged
government through different virtual platforms to identify and agree, in coordination
with other technical assistance (TA) providers, what they could do to ensure conti-
nuity of SRH/FP services. For example, the Malawi team, on realizing the COVID-19
National Response Committee did not have SRH/FP representation (and hence did
not consider these essential services during the pandemic), pushed for, and was
successful in establishing a sub-cluster committee on SRH/FP. This platform was
effectively used to raise problems being experienced with service delivery, partic-
ularly related to family planning commodity stock out and challenges in accessing
emergency contraception (EC).

Zambia, Madagascar, Uganda, and Pakistan teams produced policy briefs to advo-
cate to governments to declare SRH/FP services essential during the pandemic and
advised them on how they could practically modify service delivery approaches to
ensure uninterrupted service provision. Drawing on the experience of the 2013—
2016 Ebola crisis in Sierra Leone, where the number of maternal, neonatal, and
stillbirth deaths related to disruption in family planning and maternal health services
was equivalent to direct deaths from the virus, the briefs presented country-specific
estimations of the excess unintended pregnancies, unsafe abortions, and ultimately
excess maternal and newborn deaths that would result from COVID-19-related
SRH/FP service disruption [4]. All the briefs called out the greater challenges faced
by adolescent girls in accessing contraception during an emergency and their greater
need and vulnerability due to school closures [5].

The policy briefs outlined context-specific strategies to ensure continuation
of SRH/FP services during the health emergency and post-recovery period. This
included:

e Ensuring provider safety and facility readiness to provide SRH/FP services
through introduction of robust infection prevention and control (IPC) measures.

e Placing greater emphasis on community-based care through community health
workers.

¢ Ensuring commodity security, through stronger forecasting and better monitoring
of consumption at facility level, multi-month dispensing, and making greater use
of private delivery systems.

e Greater emphasis on self-care (e.g., though self-administration of depot medrox-
yprogesterone acetate subcutaneous (DMPA-SC) or emergency contraception)
that requires fewer or no visits to a health facility.

e Reaching out to adolescents through social media and other virtual platforms.
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Some policy briefs (Uganda, Zambia, and Pakistan) outlined the need to support
victims of gender-based violence, a silent pandemic within a pandemic during
lockdown periods.

Options disseminated the policy briefs to decision-makers through a variety of
channels, including in hard copy, and virtually to SRH/FP TWGs, National Health
Taskforces, and Parliamentary Health Committee, among others. Additionally, in
several countries, the advocacy messages were packaged by the civil society account-
ability mechanism and taken up by the media. It is hard to measure and directly
attribute the impact the policy briefs had on government decisions and ultimately on
the continuity of SRH/FP services. However, governments did introduce COVID-
19 guidelines in Zambia, infection control guidelines and training in Pakistan, and
DMPA-SC self-care in Madagascar so we can conclude the policy briefs, together
with advocacy efforts from other technical partners, contributed to these decisions.

Other activities undertaken in this work stream to promote continuity of care were:

¢ Development of frequently asked questions and guidelines: Tanzania compiled
a comprehensive set of frequently asked questions (FAQs) on COVID-19 and its
implications for SRH/FP for inclusion in the government’s COVID-19 guidelines.
However, this did not materialize, due to the President declaring the country free of
COVID-19 in June. Bangladesh joined a technical committee setup to incorporate
COVID-19 management into the existing SRH/FP guidelines. The guidelines
were used to train service providers in infection prevention and control. Similar
work, on development of guidelines and protocols, was undertaken in the quality
improvement pathway.

e Promotion of self-care: Options country teams recognized the potential for self-
care (i.e., SRH/FP products such as the injectable contraceptive DMPA-SC and
emergency contraception that can be self-administered) as a way of circumventing
the service delivery challenges being faced during the COVID-19 crisis. COVID-
19 Policy Briefs prepared by Madagascar, Zambia, Uganda, and Pakistan all
advocated for rollout of self-care, especially DMPA-SC. Governments of Zambia
and Uganda had already approved self-administration of DMPA-SC prior to the
arrival of the COVID-19 pandemic. Therefore, in Uganda, Options advocated
for orientating district health workers on the DMPA-SC self-injection guidelines
and for community health workers to be trained to support self-administration.
In Zambia, they advocated for DMPA-SC distribution through community health
workers and retail pharmacies for wider reach, and to use social media to inform
women and girls on the availability of this method of contraception. The Mada-
gascar team’s work to promote DMPA-SC self-injection during the pandemic is
outlined in Box 1.
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Box 1. Promoting Self-care in Madagascar

In Madagascar, Options and other partners had already laid much of the
groundwork for introduction of self-injection, including development of opera-
tional guidelines and regional-level training, prior to the start of the pandemic.
However, the program had still not been officially launched and rolled out.
Recognizing that COVID-19 presented an opportunity to accelerate the national
operationalization of self-injection, Options briefed the Madagascan Ministry
of Health and the Director of Family Health on the advantages of promoting
DMPA-SC self-injection as a part of the health emergency response. This led
to the official launch of the DMPA-SC program the following week (May 28,
2020) through a webinar with all 22 regional health directors present and the
rollout of the operational guidelines to service providers.

The policy change enabled women and girls to receive training on self-
administration by health workers, get their first injection at a facility, and take
home two further doses for self-administration. This means they will not have
to return to the facility before 9 months. Since the launch in May, there has
been a steady increase in the uptake of DMPA-SC. The introduction of the self-
injectable during the pandemic led to a significant rise in DMPA-SC uptake
from 3205 new users in May to 7536 new users in January 2021.

On the whole, countries found it challenging to progress their pre-COVID policy
and planning work agendas, because health leadership was fully absorbed with the
COVID-19 management response. However, Malawi still managed to make signifi-
cant progress with their work aimed at updating the termination of pregnancy (ToP)
legislation, as this entailed working largely with parliamentarians. In fact, the rise
in teen pregnancies experienced during the pandemic helped increase support for
the revised ToP legislation. The Tanzanian team was also able to continue their pre-
COVID-19 work, supporting reviews of regional reproductive, maternal, neonatal,
child, and adolescent health (RMNCHA) strategies. This was only possible because
of the unique political context in Tanzania, with the President denying the presence
of COVID-19 in the country.

Key Learnings from the Pathway

e Significant contributions were made in mitigating disruptions to SRH/FP services,
especially through incorporating health emergency response within existing SRH
guidelines and rollout of self-care.

e COVID-19 provided a policy window to accelerate the rollout of self-care, namely
DMPA-SC self-injection in Madagascar, and progress the ToP legislation in
Malawi.
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e Most countries found it difficult to progress the pre-COVID-19 policy and plan-
ning work, especially related to development of new policies or work at the district
level to strengthen implementation of local SRH/FP plans. However, several
countries were able to continue to work with parliamentarians throughout the
pandemic.

Health Financing Pathway

The sustainability goal of the health financing pathway was modified at the start of
the pandemic from ‘securing improvement in public sector investment in SRH/FP’
to ‘improvement or protection of SRH/FP investments during the COVID-19 crisis.’
Country teams focused on preventing governments re-prioritizing resources during
the health emergency that would have a detrimental impact on SRH/FP service provi-
sion. At the same time, they continued to pursue their ongoing work to strengthen
public investment and spend in SRH/FP through virtual platforms, stressing that this
was even more important in the context of the pandemic.

Bangladesh, Madagascar, and Malawi brought out investment cases to advocate to
governments on the importance of continuing to fund the SRH/FP programs during
the COVID-19 crisis and recovery period.

The evidence-based investment policy briefs reinforced the message that a reduc-
tion in SRH/FP funding during the crisis would lead to disruption in service provision
and result in additional maternal, newborn, and child deaths. For example, Malawi
estimated a disruption in services caused by a policy of moderate lockdown will
contribute to additional 9550 maternal and child deaths over the next five years.
The policy briefs also emphasized that investing in critical SRH/FP services and
commodities at this time will save money through decreased pressure on the health
system and will also help the country to get back on track to achieve its develop-
ment goals. The Bangladesh investment case stressed that the government must give
greater emphasis to SRH/FP services within the health budget for the country to
continue to reap economic gains through the demographic dividend.

The investment briefs were disseminated to parliamentarians, ministries of
finance, health directorates, regional and district councils, and civil society with some
recorded success. For example, working with parliamentarians and other key stake-
holders, Options in Malawi succeeded in securing commitment to increase the family
planning commodity budget from MK176m to MK200 (see Box 2). In Madagascar,
the WISH accountability platform (COMARESS—a civil society organization coali-
tion) was supported to disseminate the policy brief to regional councils. Amoron’i
Mania Region responded by incorporating family planning into their annual budgeted
work plan. COMARESS also worked with parliamentarians and was successful in
securing a commitment for the 2021 family planning commodity budget to increase
by 50%. The Finance Bill was presented in November 2020. However, the executive
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arm removed the family planning budget even though it had been passed by parlia-
ment. After intense advocacy by COMARESS, the higher family planning budget
was reinstated.

Zambia and Bangladesh were also successful in progressing their health financing
work during the COVID-19 outbreak by working virtually with key stakeholders.
In Zambia, Options had identified low disbursement of funds against SRH/FP
budget allocations as the main financing challenge. Building on their budget moni-
toring and tracking work, the team made the case to the Parliamentary Committee
for Health that timely release and utilization of SRH/FP funds were even more
important during the COVID-19 crisis to prevent family planning commodity stock
outs at health facilities. This led to parliamentarians querying the underspend with
the Ministry of Finance, which in turn followed up with the Ministry of Health. The
collective advocacy resulted in increased disbursements being made to districts. Upto
quarter 3 of FY2020, 67% of the SRH/FP budget had been spent compared to only
41% during the same period in the previous year.

The Bangladesh team was able to continue their work on digitizing the SRH/FP
financial management system (FMS). The digital FMS will support better tracking
of allocations, disbursements, and spend on SRH/FP activities, and ultimately lead
to more effective and transparent budget utilization. The Options team took the
opportunity to add a financial indicator in the FMS specifically for infection control
during a health crisis. This will support tracking of allocations to PPE in this crisis
as well as future infectious disease outbreaks, thus contributing to stronger health
systems resilience.

In most of the countries, the COVID-19 outbreak slowed progress on strength-
ening SRH/FP financing. However, in Malawi and Zambia, and to some extent in
Madagascar, the COVID-19 emergency strengthened the case for increased funding
to SRH/FP and timely fund disbursements and utilization. Several factors appear
to have influenced the scope for action and progress, including the strength of the
relationships that had been built with government prior to COVID-19, and the ability
to interact with policy-makers virtually. However, the main driver of the ability to
act and influence public financing is a country’s political economy, and this holds
both within and outside of a health emergency.

Box 2. Using the Investment Case as an Advocacy Tool in Malawi

On learning that the family planning commodity budget line for FY 2020/21 had
been reduced from MK186m in FY 2019/20 to MK 176 million in FY 2020/21,
Options in collaboration with MANASO, the WISH accountability partner,
organized a meeting with the Ministry of Health to strategize how the family
planning commodity budget could not only be reinstated but be increased. It was
agreed that Options would convene a Health Financing Advocacy Coalition of
key SRH/FP stakeholders and make a presentation to Members of Parliament
during the National Assembly Budget Hearing (in October 2020), laying out
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the case to increase the family planning commodity budget. At this hearing,
Options drew on the analysis presented in the investment brief and made the
case that an increase in the family planning commodity budget was even more
important in the context of the pandemic to ensure uninterrupted provision of
family planning services.

The Members of Parliament welcomed the presentation and recommen-
dations that were put forward and agreed to push for an increase in the
family planning commodity line allocation in the budget to MKW 250 million.
During subsequent deliberations on the 2020/2021 budget, this was decreased
to MK200m. Though a lower amount than advocated, it still represents a 14%
increase over the original proposed allocation.

Key Learnings from the Pathway

e [t is possible during a health crisis to strengthen public investment for SRH/FP
and, at a minimum, maintain key relationships, continue generating evidence, and
advocate for change.

e Experiences in Malawi and Zambia show that presenting evidence of the impact
the pandemic is having on SRH/FP services to key decision-makers can strengthen
the case for more and better public investment in SRH/FP.

e Building resilience into ongoing systems and strengthening work is feasible, as
demonstrated in Bangladesh.

Quality Improvement Pathway

As in the other pathways, the quality improvement (QI) pathway was adjusted to
respond to government needs during the COVID-19 pandemic, while also devel-
oping strategies to ensure a continued focus on the WISH2ACTION program goals.
To inform this process, the Pakistan and Malawi teams used a tool designed by
Options, to assess the level of disruption to QI stewardship work during the COVID-
19 pandemic and guide needed adaptations. It can also help identify support needs of
government to address QI for SRH/FP during the pandemic. The tool scores coun-
tries against several criteria, including disruption in government capacity to act as
steward over SRH/FP, government prioritization of SRH/FP during COVID-19, and
level of disruption and adaptation to SRH/FP services.

In Pakistan, following the assessment, Options offered to support the Population
Welfare Department (PWD) in trickle-down trainings for infection prevention and
control (IPC) guidelines and COVID-19-related information education and commu-
nication (IEC) aides for health workers and service users, in the four WISH districts
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of Punjab. The PWD had closed all their facilities as soon as the pandemic arrived
in the country due to lack of IPC measures and PPE, and as a result of the support
provided by Options, they were able to reopen facilities in these districts by the end
of July. In Malawi, the assessment showed a significant drop in number of clients
accessing family planning, due in large part to health workers having gone on strike
due to a shortage of IPC supplies. The technical partners (such as Options, UNFPA,
and HP+, among others) responded in a coordinated manner to help maintain SRH/FP
services during the pandemic. Options took responsibility for adding a chapter in the
national family planning reference manual on ‘Provision of family planning services
during emergency situations.” Once the new chapter is approved by the government,
the team will use the manual to roll out training. Both Malawi and Pakistan teams
planned to repeat the QI assessment after a 3-month period, to track progress being
made with mitigating SRH/FP service disruption, as well as mitigating disruptions
to QI stewardship work and inform ongoing support needs. The second assessment
in Pakistan showed that shortages of PPE and contraceptive commodities continued
to be a challenge in PWD-run facilities. In response, Options agreed to train health
providers in provision of the DMPA-SC injectable as a way of mitigating commodity
shortages.

Although other WISH2ACTION countries did not conduct a systematic assess-
ment to guide their response to helping government address QI for SRH/FP during
the pandemic, they acted in a similar manner. Several helped incorporate IPC into
existing SRH/FP guidelines. Tanzania and Uganda undertook assessments to deter-
mine how ready facilities were to provide essential services, including SRH/FP.
Tanzania was not able to follow through on their findings due to the subsequent
political denial of the COVID-19 pandemic.

Uganda shared its findings with the Parliamentary Portfolio Committee, high-
lighting that most health facilities were ill-prepared and not ready to sustain routine
service delivery during the lockdown. Bangladesh, Madagascar, and Zambia were
able to progress their pre-COVID-19 QI stewardship work by working virtually with
senior officials:

e Madagascar was able to progress the development of a quality improvement (QI)
guide and agree to rolling out an implementation plan for QI guidelines during
the pandemic by moving all meetings online. It organized a Zoom meeting for
the Sub-Committee for Quality Improvement of Family Planning in June 2020
and agreed to the timetable and approach for implementing the QI guide. Due
to lockdown conditions, the plan includes conducting training using Zoom and
making greater use of training videos, both examples of new adapted ways of
working during the pandemic.

e Bangladesh continued working on the development of a digital family planning
clinical supervision quality improvement monitoring tool. It seized the opportu-
nity to incorporate new indicators related to COVID-19 infection prevention and
control into this system, enabling better tracking of health staff and client safety
in health facilities including hand-washing and social distancing.
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e Zambia continued its discussions on which key indicators to include in the QI
scorecard.” It populated the scorecard to capture the situation pre-COVID-19 and
during the health emergency. Although Zambia did not adopt the scorecard for
COVID-19 specifically, the assessments showed that the pandemic had an impact
on quality of care.

Key Learnings from the Pathway

e By leveraging existing QI networks, the Options teams were able to respond and
contribute to addressing the more direct QI needs for SRH/FP arising from the
pandemic. This work helped ensure that continued progress was made toward
WISH sustainability goals.

e By incorporating COVID-19 preparedness into existing SRH/FP guidelines and
QI stewardship work, it was possible to contribute to development of more resilient
health systems. This work will endure and ensure SRH/FP systems are more
prepared for the next health emergency.

e The facility readiness and disruption to QI stewardship tools that have been devel-
oped by Options represent global public goods that can be used by other countries
in the current health emergency and in the future emergencies. For example, the
facility readiness tool has already been adapted for use in psychiatric hospitals in
Ghana.

Evidence and Accountability Pathway

In Madagascar, Zambia, Uganda, Malawi, and Bangladesh, where Options was
helping to strengthen civil society accountability mechanisms for SRH/FP, they
were supported to pivot their attention toward holding government to account for
the continuation of SRH/FP services during the pandemic. By working in a compli-
mentary manner with the other pathways of change, especially policy and plan-
ning and health financing, the accountability work was able to deliver synergistic
impact. Actions included: generating information on the impact COVID-19 was
having on SRH/FP service delivery and uptake by women and girls, packaging the
evidence into compelling formats, and using it to advocate to key decision-makers to
continue providing SRH/FP information, counseling, and services. In Madagascar
and Malawi, the accountability mechanism disseminated advocacy messages that had
been generated by the policy and planning and health financing pathways, namely
the policy briefs and investment case briefs.

2 The QI scorecard is a tool that has been developed by Options to track quality improvement on
SRH/FP at national level (sub-national in devolved contexts) and national stewardship of SRH/FP
quality improvement.
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Advocacy messages were targeted at decision-makers in central government (e.g.,
in Malawi) as well as at sub-national level (e.g., in Madagascar), using a range of
platforms, such as parliamentary committees, budget committees, SRH/FP technical
working groups, district forums, and one-on-one meetings with key decision-makers.
Several of the accountability structures (Uganda, Madagascar, and Zambia) worked
with the print and digital media to draw attention to the impact COVID-19 was having
on SRH/FP services, as a way to build pressure on government to act. The media was
supported and encouraged to publish human interest stories highlighting the impact
the neglect of SRH/FP services was having on vulnerable groups such as adolescents
and people with disabilities.

The Options teams in Madagascar and Uganda were successful in advocating and
bringing about change at regional levels. In Madagascar, they supported COMA-
RESS, their civil society accountability partner, who has a presence in all 22 regions of
the country, to develop regional advocacy strategies. In Vatovavy-Fitovinany Region,
the COMARESS affiliate met with the regional RH/FP manager and requested access
to data on family planning uptake prior to and after the COVID-19 outbreak. Noticing
asharp drop in family planning uptake, they then shared the analysis with the Regional
Director of Health who agreed to sensitize health workers in the region on the impor-
tance of continuing to provide quality family planning services and ensure availability
of family planning commodities. Following the meeting, the Regional Director of
Health also took the initiative of using a local radio program that was broadcasting
daily on the COVID-19 situation, to inform the population that they should continue
to visit government health facilities for SRH/FP services and that it was safe to do
SO.

In Uganda, the lead civil society organizations under the sub-national account-
ability mechanism in Bugiri and Kaliro districts conducted a rapid assessment to
gather evidence on the detrimental impact COVID-19 was having on SRH/FP service
access. The organizations shared this information with the District Task Force on
COVID-19 (rather than the District Family Planning Coordinator). This resulted in
an easing of restrictions on the provision of community outreach family planning
services.

Box 3 outlines the work undertaken by the evidence and accountability mecha-
nisms in Zambia to hold the government accountable for SRH/FP service continuity
during the COVID-19 crisis and describes some of the results achieved.

Box 3. Strategies for Holding Government to Account During COVID-19

in Zambia
In Zambia, Options and the accountability partner initially focused their efforts

on securing health facility safety and a transparent and robust COVID-19
response. They developed a media brief advocating for transparent and prudent
use of COVID-19 resources and for adequate supply and distribution of PPE. It
highlighted that 30% of health workers would become infected with COVID-
19 in the absence of prompt action. This effort, alongside efforts from other
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technical partners, led to the Government of Zambia launching the National
Strategy for Reducing New Infections of COVID-19, issuing standard oper-
ating procedures for community engagement, and publishing a list of all
COVID-19 funding received and spent.

The accountability mechanism was then supported to undertake a review of
how the pandemic was affecting SRH/FP services delivery and advocate for
more specific actions to be taken to ensure the continuation of services. Finding
a sharp drop in new family planning users in the period March to May 2020
compared to the same period in the previous year (see Fig. 6.3), a reduction in
budget allocations, and commodity stock out in facilities, they re-engaged the
media to support publication of stories on the impact the pandemic was having
on SRH/FP service provision. They also encouraged the media to highlight
what government needed to do to improve service access, for example, through
promotion of self-care and prioritizing the needs of adolescent girls.

Options was not able to leverage a civil society-driven accountability mechanism
in Pakistan and Tanzania for the continuation of SRH/FP services, as the political
environment in the two countries was not conducive. In Pakistan, the security envi-
ronment did not permit the concept of government being held accountable by civil
society. As a result, the team advocated directly to the Population Welfare Board.
In Tanzania, Options initiated a rapid political economy analysis (PEA) early on in
the outbreak to understand how SRH/FP services were being prioritized within the
COVID-19 context. The rapid PEA also aimed to understand the scope to influence
through the accountability mechanism (the Global Financing Facility (GFF), Civil
Society Coordinating Group). However, it was not possible to take this effort forward
because of the denial of the presence of the pandemic in the country. Efforts then
shifted back to progressing the pre-COVID-19 work agenda.

Key Learnings from the Pathway

e Civil society coalitions can be effective in holding governments to account for
providing SRH/FP services during a health emergency if the political context is
conducive. Additionally, the media, when briefed well, can be a key ally in holding
governments accountable.

e [t is important that accountability initiatives are directed at both national and
sub-national levels for maximum impact.

¢ In countries like Zambia with a favorable political environment and a strong civil
society culture, the capacity of the accountability mechanism to hold government
to account in a future health emergency is likely to be sustained.
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Program Contribution to Mitigating the Disruption
of COVID-19 on Sexual and Reproductive Health
and Family Planning Service Uptake

Due to the lack of preparedness for the health emergency, including securing infection
control in health facilities quickly and not considering SRH/FP an essential compo-
nent of the emergency response, all the countries except Tanzania experienced a
decline in SRH/FP uptake (as indicated by the modern contraceptive prevalence rate
(mCPR) of new family planning users, family planning discontinuation, and number
of injectable users), when compared to family planning uptake in the previous year.
Most countries experienced the biggest fall during March to May 2020, followed by
a gradual improvement from June/July onward. As of November 2020, the majority
had reached or almost reached pre-COVID-19 performance levels, with the exception
of Pakistan. Tanzania is an outlier in that there is no discernable impact of COVID-19
on family planning uptake levels. Figures 6.3a, b outline the impact of COVID-19
by comparing family planning uptake in 2019 and 2020 in Pakistan and Zambia.
In Pakistan, the mCPR completely collapsed in April 2020 (to 0.06% compared to
31.9% in April 2019), as the Population Welfare Department closed all facilities at
the onset of the pandemic. mCPR gradually increased from July onward when facil-
ities reopened. However, as of November, it has still to reach pre-COVID-19 levels
(mCPR was 23.2% in November 2020 compared to 34.1% in the same month of the
previous year). In Zambia, there were 19.2 new users in April 2020 compared to
25.9 in the same month in 2019. New users started to increase gradually thereafter
and by November had reached pre-COVID-19 levels (22.8 new users in November
2020, compared to 22 in the same month the previous year). Data on family planning
performance in 2019 and 2020 for each country can be found at the end of the chapter.

Although data is not yet available to show the direct impact of the actions taken
by Options on family planning performance, we can conclude that our interven-
tions, together with those by other technical partners, contributed to minimizing the
disruption to SRH/FP services caused by the pandemic. For example, work under-
taken in Pakistan’s QI pathway on supporting IPC training, printing and sharing of
communication materials through virtual platforms directly supported the reopening
of facilities in July. Similarly, in Zambia, advocacy undertaken through the policy
and planning, and accountability pathways led to stronger COVID-19 safety in health
facilities, transparency in the government COVID-19 funding and response, and
SRH/FP service adaptations (such as self-care) that helped regain some of the initial
COVID-19-related SRH/FP service losses.

However, COVID-19 has impacted the pace of progress of the enabling environ-
ment work agenda. Early in the pandemic, it was difficult to engage senior health lead-
ership at national and sub-national levels, as their attention had shifted to managing
the COVID-19 response. Additionally, Options teams in all instances turned their
attention to helping to minimize the disruption in SRH/FP services. Most coun-
tries were able to pick up on their routine work 2—3 months into the pandemic, when
government had more bandwidth to engage with technical partners, still mostly doing
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this through virtual platforms. In some instances, like in Malawi, to make the case for
an increased budget for commodities, COVID-19 actually served to strengthen the
case for more funding, thereby facilitating the routine health financing work. More
broadly, we can conclude that without the COVID-19 adaptations to the enabling
environment work plan, the WISH2ACTION sustainability goals would have been
impacted even more negatively than they were.

Key Conclusions and Lessons

This final section draws out wider lessons and conclusions on what worked in
different contexts and what could have been done better to inform actions to minimize
disruption in SRH/FP services in a future pandemic.

e The enabling environment work provided a crucial platform to help mitigate
the disruptive impact of COVID-19 on SRH/FP services: The Options country
teams were able to provide rapid TA that was aligned to the enabling environment
work and make a substantial contribution to reducing the disruption to SRH/FP
services. This points to the importance of the enabling environment work as a way
to build resilient and more sustainable SRH/FP policies and systems both within
and outside of a pandemic. Some notable achievements include:

— Emergency-ready SRH/FP guidelines, manuals, and tools.

— Expanded contraceptive choice, with introduction of self-injection with
DMPA-SC.

— Higher allocation and utilization of the contraceptive commodity budget.

— Strengthened infection prevention and control in health facilities.

— Greater access to SRH/FP services at community level.

e The political economy is the most important factor determining the ability to
influence policies and practices both during and outside a health emergency:
The accountability work in Pakistan was severely constrained before the arrival
of the pandemic and continued to be so after its arrival. Due to the political and
security environment, it is very difficult for civil society to hold government to
account. As aresult, the Pakistan team was unable to engage civil society as a way
of mitigating the impact of COVID-19. In contrast, Zambia and Madagascar have
vibrant civil society, and so were able to leverage it effectively to hold govern-
ment to account and minimize the disruption to SRH/FP services. In Tanzania,
the President’s denial of the pandemic meant that the Options team was not able
to implement any activities to limit disruption to SRH/FP. The ability to influ-
ence health budgets and spend is also heavily dictated by a country’s political
economy. For example, Zambia, Malawi, and Madagascar successfully leveraged
the pandemic to strengthen the case for more and better SRH/FP spend.

e Civil society accountability mechanisms played an important role in miti-
gating disruption to SRH/FP services: Countries that had developed a strong
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accountability mechanism were able to leverage it to target advocacy messages
generated by the policy and planning, and health financing pathways, to influ-
ence government decision-makers at national and sub-national levels. They were
also able to successfully harness the media to hold government to account for
the continuation of SRH/FP. Using evidence gathered by the civil society orga-
nization, the print and digital media were able to show the impact the pandemic
was having on SRH/FP service access, especially on adolescent girls. Media
stories also made recommendations on how the government could improve service
access, for example, through stronger community outreach, use of digital plat-
forms to reach adolescents, and self-care. Another key lesson is the importance
of focusing advocacy efforts at both national and sub-national levels. Both Mada-
gascar and Uganda advocacy efforts at regional and district levels resulted in
improvements in SRH/FP service access.

e COVID-19 served to strengthen the case for enabling SRH/FP policies:
Several countries used the pandemic to make a stronger case for their pre-COVID-
19 enabling environment work. Both Zambia and Malawi generated evidence on
family planning commodity stock out in facilities to advocate for better utiliza-
tion of the commodity budget and a larger commodity budget. Malawi provided
evidence to the Parliamentary Health Committee on the increase in teen pregnan-
cies during the early stages of the pandemic. This served to strengthen parliamen-
tarian support for reforming the Termination of Pregnancy Bill which Options had
been working on prior to the pandemic. In Madagascar, the COVID-19 outbreak
hastened the launch of self-care, namely the self-administration of DMPA-SC.
This helped the country add a significant number of new family planning users
during the period June to July 2020, thus helping to slowly regain family planning
uptake to pre-COVID-19 levels.

e SRH/FP systems are more resilient and better prepared for the next health
emergency: The IPC guidelines, standard operating procedures (SOPs), tools, and
manuals that Options helped develop or modify are ready for use in a future health
emergency. In Bangladesh, health emergency indicators were added to the digital
quality of care dashboard as well as the digital financial management system. This
work led to the development of two new tools: the first to assess facility readiness
to provide SRH/FP services during a pandemic and the second to measure the
disruption to stewardship of SRH/FP quality improvement and identify quality
gaps. The modified guidelines, new tools, and more resilient systems will enable
governments to respond more quickly during the next major infectious disease
outbreak, resulting in less disruption to SRH/FP services.

e The pathway of change is a useful management tool during a health emer-
gency: The pathways of change tool guided Options teams to identify country-
specific support needs during the pandemic. They were able to rapidly pivot their
technical assistance toward mitigating the impact of COVID-19 on SRH/FP, while
still retaining focus on strengthening government stewardship for SRH/FP and
creating resilient and sustainable policies and systems to achieve the sustainability
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goals. This required only minor modifications to be made to the milestones, indi-
cators, and goals in the four pathways of change, demonstrating the flexibility of
this management tool.

The next section contains more detailed information for each country on: the
severity of the COVID-19 outbreak; the COVID-19 intervention and impact, trends
in family planning uptake during the outbreak compared to the previous year; and
the key takeaway lesson for that country.

Zambia
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Malawi
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Madagascar
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Tanzania
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Pakistan
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Bangladesh
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Chapter 7 )
COVID-19 Vaccine Development st
and Administration in India

Drishya Pathak and A. Philo Magdalene

Abstract The authors examine, in great detail, issues related to vaccine devel-
opment, production, and distribution in India. They discuss the problems related
to logistics for reaching vaccines to India’s large population. The role of interna-
tional organizations engaged in vaccine development, procurement, and distribution
is discussed.

The development of vaccines for COVID-19 within a ten-month period has been
an extraordinary achievement given that in the pastit has taken 10—15 years to develop
a vaccine. Of the seventy vaccine candidates currently in the pipeline globally, four
are available for use. Currently, five vaccine candidates are in different stages of
development in India.

India is acknowledged globally to have a robust capacity for developing vaccines.
India has also had a long history in organizing and implementing immunization
programs for pregnant women and children. However, organizing a national vacci-
nation program for COVID-19 is challenging because of India’s large population and
fragile health infrastructure.

India rolled-out the COVID-19 vaccination program in January 2021. The state
governments have developed plans for the storage and distribution of the vaccine and
for the implementation of the vaccination program. Important elements within the
program are communications and advocacy that aim to inform the people about the
vaccine and its benefits and to encourage them to get vaccinated so that the problem
of vaccine hesitancy, a major deterrent, can be prevented.

India and the world are at a critical juncture in the history of the pandemic where
the availability of the vaccine shows a glimmer of hope—a light at the end of a dark
tunnel.

D. Pathak (<) - A. Philo Magdalene
Center for Human Progress, New Delhi, India
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Background

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is a virus in the
order of Nidovirales that envelop the positive RNA strand. This new strain of coron-
avirus, not previously identified in humans, emerged in December 2019 [1]. COVID-
19 is the name given to the disease associated with the SARS-CoV-2 virus. This
virus primarily targets epithelial cells in the respiratory and gastrointestinal tracts.
The COVID-19 outbreak had spread in over 100 countries before it was character-
ized as a pandemic by the World Health Organization (WHO) on March 11, 2020.
In early October 2020, the death counts due to the virus crossed over 1.04 million
with 35.5 million cases reported worldwide. India alone reported 6.69 million which
was the second-highest number of reported COVID-19 cases after the United States
[2]. COVID-19 was first reported in China as an epidemic in December 2019, and
the genetic sequence of the novel coronavirus was shared with the world in January
2020 for developing specific diagnostic and other health products including vaccines.
COVID-19is a highly contagious disease which makes the situation very challenging
for the scientific and medical communities. The highly contagious nature of the virus
underscores the need for widespread vaccination, once vaccines are available [1].
Since the last 11 months, life has come to a standstill, and the vaccine is, therefore,
anxiously waited.

Previous studies revealed how human-to-human disease transmission can cause
outbreaks and how the global risk can be increased through large-scale travel and
migration [3]. The fatality rate of MERS was 35% [4]. The fatality rate of COVID-19
in India is 1.5% (1.5% of people infected with SARS-CoV-2 have a fatal outcome).
Globally, this rate was 2.8% in October 2020. Countries are responding differently
to COVID-19 by developing different strategies to address the pandemic. However,
one preventive measure that could prove to be a permanent solution to this problem is
immunization. In October, 214 countries were infected with COVID-19. Immunizing
the entire population of the world needs an immense amount of resources, funding,
and global cooperation.

Efforts to develop a vaccine commenced in January 2020 when the WHO along
with researchers from several institutions started to develop and test vaccines, stan-
dardize assays, and regulatory approaches for innovative trial designs, and define
criteria for prioritizing vaccine candidates. The WHO has pre-qualified diagnostics
that are being used all over the world. WHO is also coordinating global trials to
assess the safety and efficacy of therapeutics for COVID-19. The challenge is to
speed up and harmonize the processes to ensure that a safe product can be brought
to millions of people worldwide. In the early days of HIV treatment and the deploy-
ment of vaccines against the HIN1 outbreak in 2009, it was seen that even when
tools are available, they are not equally distributed. Various networks and organi-
zations such as the Coalition for Epidemic Preparedness Innovations (CEPI) and
the International Vaccine Institute (IVI) have worked in partnership to develop new
strategies for ensuring speedy progress in the development of vaccines to respond to
future outbreaks of the Middle East Respiratory Syndrome (MERS), Zika, and other
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viruses. The objective was to ensure readiness for emergencies, prevent outbreaks
due to re-emerging diseases such as poliomyelitis, and to stockpile vaccines. IVI was
founded in 1997. Its first major initiative was to develop a safe, effective, and afford-
able cholera vaccine. This technology was transferred to India. A partnership with
EuBiologics in South Korea helped to produce an optimized OCV product which
was more suitable and enabled a higher volume supply and uptake [5]. That is how
India expanded its vaccine-manufacturing capacity to meet international demand.

The WHO has, time and again, reviewed its role in improving global vaccine
access, procurement, and immunization coverage. The international collaborating
partners provide updates on the product, price, procurement, the pre-qualification
for vaccines, the control of neglected tropical diseases, particularly the new rabies
elimination initiative, and regulatory convergence proposals to accelerate vaccine
registration in developing countries [6]. India is leading vaccine manufacturing as a
part of the Developing Countries Vaccine Manufacturers Network (DCVMN) (Box 1)
which is a public health-driven alliance representing vaccine manufacturers from
countries engaged in research, development, manufacture, and supply of vaccines for
local and international use. The DCVMN-affiliated manufacturers are currently using
various technology platforms for developing large-scale manufacture and supply of
COVID-19 vaccines [1]. It is essential to work with international organizations such
as WHO, United Nations International Children’s Emergency Fund (UNICEF), Pan
American Health Organization (PAHO), CEPI, IVI, and Global Alliance for Vaccines
and Immunization (GAV]) as individual countries cannot manufacture and distribute,
in a reliable time frame, the huge number of doses would be needed. Furthermore,
expertise to develop, test, manufacture, and distribute the vaccine is scattered around
the world which makes it imperative for countries to work together and to share
their expertise for delivering adequate quantities of reliable and tested vaccines to
everyone (Fig. 7.1).

This COVID-19 pandemic has unknotted many of the gains that India made with
vaccination campaigns for polio, cholera, measles, diphtheria, and meningitis. In
1997, with the support of IVI, India revealed its potential for manufacturing vaccines.
Serum Institute of India (SII) developed the first meningitis vaccine which was pre-
qualified by WHO in 2010 [7]. The world’s first typhoid conjugate vaccine (TCV) by
Bharat Biotech International was launched in 2013 [8]. The multi-dose inactivated
polio vaccine (IPV) from Bilthoven Biological was released in 2017. The first fully
liquid hexavalent vaccine based on whole-cell pertussis was developed by Panacea
Biotech of India, in the same year in 2017. The Serum Institute of India developed
the first thermostable rotavirus vaccine [9]. All vaccines are pre-qualified by WHO.
India is the only country in the DCVMN network that has as many as 23 pre-qualified
vaccines.

In early June 2020, the WHO declared COVID-19 as a pandemic requiring a rapid
response. Through direct communication with network members, online search, and
an internal survey, certain indicators like engagement of developing countries vaccine
manufacturer’s network members in the research and development of COVID-19
vaccines and their capacities in the manufacturing and distribution of vaccines were
assessed [1]. As aresult, a dedicated facility called COVID-19 Vaccine Global Access
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Facility (COVAX) was formed. The role of COVAX is to provide support for the
procurement of vaccines through GAVI. India plays a leading role in the COVAX
Advance Market Commitment (AMC), the Vaccine Alliance, and the Coalition for
Epidemic Preparedness Innovations (CEPI) leading the research and development of
vaccines. The WHO has also developed a framework called access to COVID-19 tools
(ACT) accelerator which is the result of a global collaboration of WHO, European
Commission, France, and The Bill and Melinda Gates Foundation, to accelerate the
development, production, and equitable access to COVID-19 diagnostics, drugs, and
vaccines [10, 11]. India is the largest producer of vaccines in the COVAX coalition.

On August 7, 2020, a National Expert Group on Vaccine Administration for
COVID-19 was formed by the Cabinet Secretariat in India. Its mandate is to identify
the right vaccines for use in the country, manage finances for large-scale procurement,
and prioritize population groups that will receive the first vaccine doses [12]. The
National Expert Group has obtained the structured plan from the states for demand
and supply of the COVID-19 vaccine. The total estimated production capacity of
India, led by private producers, is three billion doses per year. Indian firms have
signed supply and license agreements with Novavax and production agreements
with AstraZeneca for 100 million doses of their vaccine. In the run for vaccines,
India has two candidate vaccines developed indigenously, COVAXIN and ZyCov-D
[13]. In addition to manufacturing, reaching the coronavirus vaccine from manufac-
turing sites to different parts of the developing world is also an immense challenge
that requires a very efficient supply chain as some vaccines require exceptional cold
storage. Thus, merely manufacturing vaccines will not be enough to cover the popu-
lation of India. A study conducted between 2018 and 2019 to measure the sudden
increase in measles outbreaks despite safe and affordable vaccine availability showed
that such outbreaks occurred because there were pockets of low coverage. Skepticism
about vaccines and the highly contagious nature of the disease were other problems
[14, 15]. All these challenges will inevitably need to be addressed even when a safe
and efficient vaccine becomes available.

Vaccine Development

A vaccine is a biological substance that stimulates the production of antibodies
and provides active immunity against infectious diseases. It is prepared from the
causative agent of the disease, its products, or its synthetic substitute treated to act as
an antigen without inducing disease. Vaccination is a process that aims to generate
enough immune cells and antibodies specific to the disease to provide long-lasting
protection against the disease. Initially, the immunoglobulin M (IgM) antibody is
produced in small amounts. After a few days, the immune response begins to make an
immunoglobulin G (IgG) antibody which is more specific to the microbe. An antigen,
on subsequent administration, stimulates a secondary immune response which is
much faster and lasts longer [16]. The different types of vaccines that are available are
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live attenuated, inactivated (killed antigen), sub-unit (purified antigen), and toxoids
(inactivated compounds).

Scientists are also working on the next-generation vaccines such as DNA and
RNA vaccines and viral vector vaccines [17] (Fig. 7.2). The characteristics of these
vaccines determine how they work and how many doses are required to generate an
immune response [16]. For the COVID-19 vaccine, scientists are exploring different
types of vaccine approaches. As COVID-19 is a viral disease, it is very difficult to
find its weak spot for developing a vaccine. Viruses also mutate making it harder for
the immune system to launch a counter-attack as seen in the case of HIV/AIDS [17].
Although scientists have tried to estimate how contagious COVID-19 is, the accuracy
of some diagnostic tests is still not up to the mark. Current estimates suggest that
the average number of people that a contagious person can infect is one to seven. A

person with measles can infect 11-16 people on average [18].

Types of DNA and RNA Live attenuated Inactivated Subunit Viral vector
Vaccines
< TT
A A
= ~
- sy
How it This vaccine uses This is a weakened An inactivated This vaccine uses a This approach takes
works DNA or RNA version of the actual vaccine uses the piece of a virus’ surface  a harmless virus and
molecules to teach virus whole virus after it to focus the immune uses it to deliver
the immune system has been killed with  system on a single target  viral genes to build
to target key viral heat or chemicals immunity.
proteins.
Properties  Easy and quick 1o Stimulate a robust Easy to make, safe.  Focuses the immune Live virus tend to
design but never immune response Not as effective asa  response on the most elicit stronger
been done before without causing serious  live virus important part of the Immune responses
disease virus for protection and  than dead viruses,
might need other Needs a viral vector
chemicals to be added that is truly safe
Existing None Measles, Mumps and Polio Pertussis Ebola
Examples Rubella Hepatitis B Veterinary medicine
Chickenpox Human papillomavirus
(HPV)
Group * Moderna and + Codagenix * Sinovac * Novavax * University of
testing Pfizer (RNA) * Indian = Sinopharm = AdaptVac Oxford &
approach  * Inovio (DNA) Immunologicals Lid. = Covaxin AstraZencea
for * CanSino
COVID-19 Biologics

* Johnson &
Johnson

Fig. 7.2 Types of coronavirus vaccines approaches. Source Centers for Disease Control and
Prevention, National Institute of Allergy and Infectious Diseases, and U.S Food and Drug
Administration
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Research and Development of Vaccines

Of more than 170 candidate vaccines developed by various manufacturers and
academic institutions worldwide by the end of December 2020, three COVID-19
vaccines had arrived; the rest were still in different clinical trial phases [19]. Eight of
the 19 members of DCVMN manufacturers developing COVID vaccines have had
vaccines prequalified by WHO in the past. Every vaccine undergoes clinical trials
before it is made available to the general population. Figure 7.3 shows the difference
between the previous traditional timeline of ten to fifteen years that was required
for vaccine development versus the COVID-19 vaccine development cycle which
is completed in 12—-18 months. Hatchett’s study findings were used for preparing
the initial proposals for the Middle East Respiratory Syndrome (MERS), Lassa, and
Nipah virus vaccines, thus justifying the proposed COVID-19 vaccine production
cycle timeline. There are both rewards and risks of expediting COVID-19 testing
and vaccine development, but nobody is sure of either [20].

In India, there are currently 30 vaccine candidates in different stages of develop-
ment. Out of these, two are in the most advanced stage. These are Covishield from
SII and COVAXIN from the Indian Council of Medical Research (ICMR) and Bharat
Bio-tech collaboration [21]. All trials are led by the ICMR and the National AIDS
Research Institute (NARI) in Pune. In addition to the vaccines shown in Table 7.1, the
Department of Biotechnology (DBT) and the Department of Science and Technology
(DST) are supporting more than 20 vaccine candidates that are in different stages of

Traditional timeline
< 10-15 years

|
Exploratory jll Preclinical Clinical Trials FDA Review Il Manufactuing
and Approval

» »

) = 1222 HHHHH S Oo
/ 4 E @09 4222 RN Q
Y SOh - Sess ::i: HiHHH 8 O
OPhasel Phasell  Phaselll 3
—— [++]

— Potential accelerated timeline with overlapping phases and EUAﬁ

- > late 2020 or beyond
FDA Rolling Review and Approval

BLA = Biologics License EUA = Emergency Use IND = Investigational
Application Authorization New Drug

Fig. 7.3 Five phases of vaccine development from preclinical phase to approval phase. Source US
Government Accountability Office (GAO) analysis of GAO-20-215SP
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development [12, 22]. The majority of the vaccine candidates would be available in
multi-dose vials (2.5, 10, 20, and 50 doses per vial) [23]. Of these vaccine contenders,
six are in the clinical trial phase. The rest are in the preclinical trial phase [24].

The top contenders are the Covishield, COVAXIN, and Sputnik V. Covishield, a
non-replicating adenovirus type five vector vaccine, is currently in Phase III human
clinical trials in India. COVAXIN, an indigenously developed whole virion inacti-
vated vaccine, is also in Phase III human clinical trials. Both these vaccine candidates
were formally approved by the Central Drugs and Standards Committee (CDSCO)
on January 3, 2021 [24, 25]. In the first week of August 2020, Sputnik V vaccine
completed the Phase II trial successfully and entered Phase III. This Russian vaccine,
developed by Gamaleya Research Institute, is built on a common cold virus and has
shown to prod the immune system into producing antibodies. India is hosting larger
human trials and will also manufacture this vaccine [26]. The Pfizer vaccine, devel-
oped by a German firm BioNTech, uses mRNA vaccine platform technology and
has received two billion dollars from the US for 100 million doses [27]. Information
related to potential vaccine candidates including names of the vaccines, manufac-
turers’ details, type of vaccines, doses of vaccines, phase of vaccine development,
and the mode of administration is provided in Table 7.1.

In January 2021, the Government of the UK started a mix and match trial of Pfizer
and AstraZenecato give patients and doctors a wider choice of prevention approaches.
Various other combination trials have been conducted such as the Sputnik V and
AstraZeneca COVID-19 vaccine trial which is no less than a gamble and contradicts
previous guidelines [28].

Figure 7.4 shows the mode of administration for candidate vaccines, which would
be a concern once the vaccines are developed. Intratracheal and intranasal vaccines
are easy to administer as they do not need trained health workers to administer them.
The vaccines that are administered intramuscularly can increase vaccine hesitancy;
the mode of administration could be a reason for lower vaccine uptake. Except for a
few freeze-dried products, the majority of the vaccine are in liquid form. They have
to be administered by intramuscular injection as two-dose regimens [23].

Once the Phase I trial is completed, test license permission is required for manu-
facturing the COVID-19 vaccine for the preclinical test, examination, and analysis.
This license is issued by the Central Drugs Standard Control Organization (CDSCO)
in India. CDSCO has so far issued licenses to eight manufacturers in India [22].
Currently, the license is issued to the SII in Pune, Cadila Healthcare Ltd. in Ahmed-
abad, Bharat Biotech International Ltd. in Hyderabad, Biological E Ltd. in Hyder-
abad, Reliance Life Sciences Pvt Ltd. in Mumbai, Aurobindo Pharma Limited in
Hyderabad, and Gennova Biopharmaceuticals Limited in Pune.

Leveraging Technology

One of the evident changes during the pandemic was that technology was leveraged
which benefited the world in many ways. It allowed us to function from different
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Fig. 7.4 Comparison of routes of administration of the ideal vaccines and the current COVID-19
vaccine candidates. Source National Center for Biotechnology Information

regions of the world without the hassle of travel. It made work from home possible.
Technology also enabled the dissemination of factual information to create aware-
ness, and, more importantly, it provided the opportunity to make quick connections
for working together during the crisis.

International bodies such as The Guardian [19], the London School of Hygiene
and Tropical Medicine [29], and others have developed a ‘Vaccine Tracker,” similar
to the WHO COVID-19 infection tracker, to fast-track vaccines against COVID-19
vaccines. As India is on the forefront of vaccine manufacturing, the Indian Council of
Medical Research (ICMR). India’s apex health research body has developed an online
portal which provides information on COVID-19 vaccine development in India and
abroad. This information is provided in several languages, in addition to English [30].
In India, the Prime Minister indicated that a digital health card program generating a
Health ID, under the National Digital Health Mission (NDHM), would be deployed
to ensure rapid immunization [31]. The Government of India launched a portal called
CSIR Ushered Repurposed Drugs (CuRED) to provide information about tracking
drugs, diagnostics, and devices as well as the current stage of clinical trials, partner
institutions, and their role in the trials [32]. This signifies the interest of the Indian
government in using technology for research and development of vaccines. The use
of technology for vaccines is also vital for vaccine distribution and management.
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India and International Alliances Fighting the Pandemic

Since as many as 214 countries are battling COVID-19, international cooperation
and commitment are essential. Global leadership and dialog are needed to estab-
lish a coordinated strategy to harmonize regulatory requirements for meeting the
demand. India’s support to its neighbors and to its partner countries developing
COVID-19 vaccines can be gauged by its commitment and participation in the
various alliances that have been formed globally. India plans to leverage domestic
vaccine-manufacturing capacity and engage with all international players for the
early delivery of vaccines not only in India, but also in other low- and middle-income
countries [33].

India is a part of several global alliances including the COVID-19 Vaccine Global
Access Facility (COVAX), ACT Accelerator, and DCVMN. COVAX, an initiative of
190 countries under the ACT accelerator, pools economic resources of its member
countries to enable equitable access to the vaccine.

India has a central role in COVAX both as a mass producer of vaccines and as
a regional leader. Although this engagement has been undermined by economically
powerful countries such as the USA, China, and Russia, India can still use its diplo-
matic ties with its neighboring partners to develop manufacturing hubs that will
further bring down vaccine prices and enable better local access to vaccines. India
can also bring in countries that are not members of the consortium since it has the
largest vaccine-manufacturing capacity of any single country [13].

Canada has reserved 350 million vaccine doses for a population of just over 38
million which equates to nine doses per person; it has a guaranteed supply from Pfizer
and Moderna from the USA [34]. Australia has an agreement with AstraZeneca [13].
Currently, all these tie-ups are very unstable but can, in the future, divert a part of
the already limited collective manufacturing capacity of these companies. And these
tie-ups can also affect the ability of the private sector to supply vaccines [13]. As
the vaccines are getting ready for rollout, 7.25 billion doses have already been pre-
purchased by countries and organizations. India has ordered 500 million doses from
AstraZeneca and one billion from Novovax. India has leveraged the power of its
manufacturing agreements with the vaccine producers to pre-purchase 20% of the
global share of vaccines. However, even this will not be sufficient to vaccinate India’s
population [34].

Access to COVID-19 tools (ACT) accelerator is a ground-breaking global collabo-
ration for accelerating the development, production, and equitable access to COVID-
19 tests, treatments, and vaccines [35]. It is a framework to reduce the COVID-19
mortality rate with its investment plan which is being published by the organizations
and includes the following three ‘pillars’ which show a path to accelerated devel-
opment, equitable allocation, and scaled-up delivery of vaccines, therapeutics, and
diagnostics.

The members of this group, committed to ensuring that all people have access
to all the tools needed to battle COVID-19, work with partners to achieve this goal
[36]. The goals of the three pillars are to make 500 million diagnostic tests available
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to low- and middle-income countries (LMICs), by mid-2021, provide 245 million
courses of treatment to LMICs by mid-2021, and provide two billion vaccine doses,
of which 50% will go to LMICs, by the end of 2021 [36] (Fig. 7.5).

Another network that India is supporting is the Developing Countries Vaccine
Manufacturers Network (DCVMN) which provides a platform for organizations to
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come together regularly to share technical information, best practices, and prospects
(Box 1). The network members have 181 vaccine projects in the research and
development pipeline including vaccines against mosquito-borne diseases such as
dengue, chikungunya, Zika, novel human papillomavirus, and pneumococcal conju-
gate vaccines. DCVMN has made progressive efforts with its members, particularly
in the past five years, to contribute to reducing the burden of infectious diseases
globally [37].

Box 1. Developing Countries Vaccine Manufacturers Network

The Developing Countries Vaccine Manufacturers Network (DCVMN) is a
public health-driven alliance of corporate vaccine manufacturers as defined by
the United Nation’s World Economic Situation and Prospect Report [38]. It
is a unique international alliance of public and private organizations. It was
formed in the year 2000 by ten vaccine manufacturers motivated by WHO
and GAVI alliance. It aims to improve vaccine supply to developing countries
where populations have been growing rapidly, the incidence of disease is high,
and purchasing power is low. DCVMN is at the frontier to help solve the
challenges which the emerging vaccine industry faces. The mandate of the
network is to protect all people against known and emerging infectious diseases
by improving the availability of high-quality vaccines globally. It recognizes
the need for international scientific, technical, and economic cooperation [37].
Currently, there are 43 DCVMN members from 14 countries and territories.
As of October 2019, 15 vaccine products of the member countries have been
pre-qualified by the World Health Organization. In 2018, DCVMs supplied
over 50% of the 2.36 billion doses of vaccines procured by UNICEF globally.
These were valued at USD 1.453 billion and were GAVI-financed vaccines.

India has the highest score of pre-qualified (PQ) vaccine among all the DCVMN
countries with 23 pre-qualified till December 31, 2019. Indonesia has 15 PQ vaccines
[39].

While broad knowledge, research, and development are key to achieving an effec-
tive and safe vaccine, massive manufacturing requires global networks and countries
around the world to support each other assuming that there is the high demand for
the vaccine. To commence immunization globally and deploy available facilities,
efficient and safe vaccines with efficient manufacture, distribution, and surveillance
are key for saving time, resources, and most importantly, lives.

Vaccine Surveillance

The vaccine will hit in waves even after it has reached Phase IV as each candi-
date in the pipeline has its own timelines and distribution requirements. Therefore,
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governments are planning to rollout vaccines in a phased manner, targeting the most
vulnerable groups early. Throughout the process, including the clinical trial phases
and also when the vaccine is introduced for the general population, long-term and
high-quality surveillance is needed to monitor the impact of the vaccination program
and the changes in disease prevalence. Vaccine surveillance involves monitoring
vaccine safety by performing high-quality safety trials, assessing the determinants
of possible adverse reactions, and learning about preventable risk factors through
public health surveillance [40].

Maintaining surveillance and laboratory capacity allows countries to leverage
resources for monitoring other vaccine-preventable and non-preventable diseases.
Maintaining diligent records of who received the vaccine, the lot number of the
vaccine, number of vaccines scheduled for the next dose, and adverse effects, if any,
particularly when vaccinating those with comorbid conditions, will be important to
understand the impact of preexisting conditions and the effectiveness of the vaccine.
Given the expedited nature of the COVID-19 vaccine trials, it will become a neces-
sary attribute of the vaccination drive, as these vaccines are not tried on specific
targets during the clinical trials [41]. Hence, a national identifier is required for
COVID-19 immunization case tracking. The data collected will also be important
for monitoring and responding to outbreaks and pandemics in the future. This was
done in 2008 when WHO developed a network of regional surveillance and estab-
lished standardized global sentinel hospital surveillance for rotavirus and invasive
bacterial vaccine-preventable diseases (IBVPDs). The data collected described the
disease burden for making decisions about rotavirus and pneumococcal conjugate
vaccine (PCV) introduction and also showed short- and long-term impact globally,
especially in regions with surveillance gaps for the rotavirus and pneumococcal
conjugate vaccines. The vaccine surveillance platform data could also be used to
leverage and monitor other vaccine-preventable diseases (VPDs).

The vaccine surveillance system can be helpful in many ways. To name a few, it
can provide evidence for future studies, generate responses for similar outbreaks, and
help to decide who should be vaccinated first—either to reduce mortality by vacci-
nating the elderly or to limit the spread of infection by vaccinating the working age
population. It can also be helpful at the international platform. A study by GAVI in
2017 revealed that being a part of the VPD surveillance network provided benefits to
countries through technical support and training in epidemiology and data manage-
ment. It also provides linkages with partners, opportunities for network activities
including research (e.g., the global pediatric diarrhea surveillance project), and in
some cases, funding. Thus, the administration of the vaccine in a phased manner can
enhance vaccine surveillance by offering continuous learning about the effectiveness
and side effects of the vaccine.

Vaccine Supply, Stocking, and Financing
Government manufacturers need to ensure that there is adequate infrastructure for

vaccine storage, handling, and transport even before the vaccine is ready for distribu-
tion. Vaccines are fragile and need to be stored at recommended temperatures and to
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be protected from light at every link in the cold chain. Vaccines exposed to temper-
atures outside the recommended ranges can result in reduced potency resulting in
wastage of vaccines which is expensive. Therefore, with the current capacity in India
of 28,932 cold chain points and 85,622 equipments, the government needs a solid
action plan that involves governing bodies, manufacturers, and other stakeholders
and uses the latest tested technologies and interventions.

India Action Plan

On August 15, 2020, Independence Day, the Prime Minister, while addressing the
nation, announced that a blueprint for the production and distribution of the vaccine
in the country was ready. Thereafter, the National Expert Group on Vaccine Admin-
istration for COVID-19, chaired by Vinod K Paul, a member of the National Insti-
tution for Transforming India (NITI) and co-chaired by the Union Health Secretary
Rajesh Bhushan, was constituted [33]. In the same month, the WHO Strategic Advi-
sory Groups of Experts on Immunization (SAGE) released a values framework for
the distribution and prioritization of COVID-19 vaccination. The values framework
provides guidance to policy-makers at the global, regional, and national levels, on the
importance of using the best available science in epidemiology, public health, and
economics while making the distribution plan. The values framework has six princi-
ples: human well-being, equal respect, global equity, national equity, reciprocity, and
legitimacy. It also has twelve objectives for COVID-19 vaccine deployment [42]. The
National Expert Group has developed a strategy for COVID-19 vaccine availability
and delivery. The National Expert Group will take responsibility for the conceptual-
ization and implementation of mechanisms for the creation of a digital infrastructure
for inventory management and delivery mechanism of the vaccine, including tracking
of the vaccination process, with particular focus on last mile delivery [12, 33].
The roles and responsibilities of the National Expert Group include

1. With the inputs and support of the Ministry of External Affairs (MEA), the
National Expert Group facilitates Indian companies to develop vaccine candi-
dates that they are interested in and also helps to provide relevant data to
regulatory agencies [43].

2. The National Expert Group is responsible for keeping India on the forefront
of ongoing global efforts to innovate, prepare, produce, and launch vaccine
candidates to deal with the COVID-19 pandemic in India and the world [43].

3. The National Expert Group provides relevant testing data and helps to evaluate
all vaccines.

The National Expert Group on Vaccines Administration for COVID-19 conducted
a series of meetings since its inception in August 2020 to discuss broad parameters
guiding the selection of COVID-19 vaccine candidates for the country and sought
inputs from the Standing Technical Sub-Committee of the National Technical Advi-
sory Group on Immunization (NTAGI). Along with NTAGI, the National Expert
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Group determined the procurement mechanisms for the COVID-19 vaccine and
mobilized resources required for financing the vaccines [33]. The National Expert
Group, along with the sub-committee of NTAGI, is responsible for preparing the
guiding principles for prioritizing population groups for vaccination. India’s vacci-
nation plan has identified approximately 30 crore (300 million people) that includes
healthcare workers, the elderly, and people with comorbidities, to be vaccinated
in Phase 1 and thus would require approximately 70-80 crore (700-800 million)
doses for complete vaccination with the two doses and some wastage in transit [44].
The National Expert Group also ensures equitable and transparent delivery of the
vaccine, addresses issues related to vaccine safety and surveillance, and coordinates
both indigenous and international vaccine manufactures. It is also responsible for
determining options in terms of delivery platforms, cold chain, and strategy for
community involvement, by providing information and generating awareness and
associated infrastructure for the rollout of the COVID-19 vaccine [12, 33]. The
National Expert Group ensures that states do not procure vaccines through indi-
vidual pathways. Two vaccine candidates, Covishield and COVAXIN, have been
given emergency use authorization [24].

India is a member of the COVAX, ACT accelerator, DCVMN, and others fighting
the pandemic. It led these groups in manufacturing vaccines, even before COVID-19
was declared a pandemic. India supports a domestic vaccine industry by setting up
vaccine production facilities in other countries as well. India is exploring South Asian
and African nations as destinations to create goodwill through scientific outreach.
Africa accounts for only 0.1% of the world’s vaccine production even though it has
a high prevalence of infectious diseases. There are other regional trading blocks like
the East African Community, the South African Development Community, and the
Economic Community of West African States that could be engaged for a COVID-19
vaccine and other vaccines relevant to Africa’s needs while meeting world demand
[13].

The Indian government proposes to work on the following five distinct strategies
for vaccine management after vaccines are manufactured:

1. Free distribution to immediate neighbors such as Bangladesh, Afghanistan, and
other South Asian Association of Regional Cooperation (SAARC) countries.

2. Heavily subsidize supplies as a part of India’s international commitment for
equitable distribution. Many African nations could benefit from this.

3. Strike market price purchased deals and provide guarantees for the supply of
vaccines to countries.

4.  Approach other countries for undertaking trials of Indian vaccines candidates.

5. Approach countries to co-produce Indian vaccines once approved [12].

Currently, Indian manufacturers are waiting for the government’s requirements
that include initial procurement volumes, financial aid or support to scale-up manu-
facturing, and the stage at which the government will deliver on the commitment that
it has made through the National Expert Group. The major players in India are repre-
sentatives from SII, Bharat Biotech, Zydus Cadila, Gennova Biopharmaceuticals,
and Biological E (BEL).
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Fig. 7.6 India action plan for COVID-19 vaccine deployment. Source Compiled by Author

The world’s biggest COVID-19 vaccination program started in India in the month
of January 2021. The program has four elements that include use of the digital plat-
form Co-WIN, the formulation of an administration plan for vaccine logistics, cold
chain management, communication and social mobilization, and recording adverse
events following immunization (AEFI). Surveillance is undertaken at multiple levels
[45] (Fig. 7.6).

Logistics, Management, Distribution, and Data Management

For implementing the COVID-19 vaccination program, two mammoth tasks that
cannotbe ignored are putting together an efficient cold chain mechanism and a system
for data management. Several United Nations organizations are procuring a large
number of syringes to meet the demand. UNICEEF is pre-positioning syringes and
other necessary equipment and plans to procure approximately one billion syringes
and safety boxes by 2021. The demand is for 620 million syringes that will be
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purchased for vaccinations against other diseases. GAVI and the Vaccine alliance
will reimburse UNICEEF for this procurement as it is a part of the COVAX facility
[46]. India needs to do similar planning for the distribution of vaccines. The India
Action Plan will include community cold chain networks by combining agricultural
and medical cold chains wherever possible. But the biggest question is the devel-
opment of vaccine presentation and packaging that optimize their affordability and
programmatic ease of use in India as well as in other countries that have heavy burden
of under-vaccinated people.

India will have to leverage its growing technological capabilities and tools to
improve its vaccination rates and reverse the damage caused by COVID-19. India’s
vaccination system, according to the Universal Immunization Program (UIP) plan
for 2018-2022, is supported by more than 27,000 functional cold chain points of
which only 750 (3%) are located at the district level and above. The rest are located
below the district level. There are 2.5 million healthcare workers, 55,000 cold chain
staff, and 76,000 freezers, refrigerators and other cold chain equipments, which
are still inadequate for a population of 1.3 billion [47]. A social-ecological model-
based framework, at the individual, community, and societal levels, will be needed
to achieve sufficient immunization coverage [48]. To achieve this, the Indian govern-
ment conducted a massive exercise to map out cold chain storage facilities across the
country. To secure ‘the last mile connectivity’ and ensure that nothing goes wrong
before the shot is administered, the National Expert Group has been working to
pool the database of all public and private sector entities. The National Expert Group
includes stakeholders who are a part of the pharmaceutical, food processing industry,
the agro-businesses sectors as well as food delivery start-ups such as Swiggy and
Zomato, to identify cold storages facilities such as fridges that can stock and distribute
the vaccine at the taluka level [23]. To monitor the vaccine supply chain, benefi-
ciary enrollment, and delivery system of the vaccine, Rajesh Bhushan, Health Secre-
tary initially suggested use of Electronic Vaccine Intelligence Network (eVIN) [49].
However, a model similar to the Electronic Vaccine Intelligence Network (eVIN)
was developed and deployed to distribute the COVID-19 vaccine. This is called the
COVID vaccine intelligence network ‘Co-WIN’. eVIN currently monitors vaccine
supplies, and the 25,000 cold chain points across the country in real-time.

eVIN has been enhanced to monitor the vaccination drive and to track the listed
beneficiaries for vaccination in real time. It has been named Co-WIN. The Co-WIN
app has two parts—one for the use of the beneficiary and the other is the back-end
module for vaccinators [45]. The application can be downloaded free of cost. It is
also used to provide a QR code generated beneficiary acknowledgment certificate.
All the data from the block level is transferred in real time to the central server.

Box 2. Electronic Vaccine Intelligence Network (e VIN)

The Electronic Vaccine Intelligence Network (e VIN) is an Internet-based distri-
bution system. It is an indigenously developed technology that digitizes vaccine
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stocks and monitors the temperature of the cold chain through a smartphone
application. This technology was introduced to support the Universal Immu-
nization Program. All cold chain handlers are provided smartphones with the
eVIN application that allows the digitization of vaccine inventories. Every
cold chain handler enters the net utilization of each vaccine at the end of every
immunization day. This information is uploaded on the cloud server and can be
viewed by program managers at the district, state, and national level through
an online dashboard [50].

Variance in temperature during storage, handling, and transportation of the vaccine
is major concern for global logistical strategies as millions of vaccine doses have to
be transported from country to country and within the country itself.

The following are the elements for storage and transportation of vaccines:

Transportation vehicles fitted with freezers.

Freezers at the warehouses.

Freezers at hospitals and clinics.

Availability of dry ice, a by-product of ethanol production, can reduce the load
on freezers. Ethanol production is dependent on gasoline demand which has
dropped in the last eight months.

Life of the vaccine outside the freezer is also a potential challenge.

6. The other parts of the vaccine distribution puzzle are vials, stoppers, gauze, and
alcohol swabs. These should be made available even before the vaccine reaches
the public. Vaccine vials should be sterilized. They should be designed in such a
way that they can withstand below-freezing temperatures. No compromise can
be made in quality.

L

hd

The temperature of the freezer should be between —50 and —15 °C, and the
temperature of the refrigerator needs to be between 35 and 8 °C with the average
temperature being 5 °C.

The ideal vaccine for a country like India and other such countries would be a
ready-to-use dosage form which means that it would have a long shelf life when stored
at ambient temperatures. Vaccines lose potency when exposed to higher tempera-
tures. Re-cooling does not help especially with large numbers of doses. The vaccines
currently available require refrigerated storage at +2 to +8 °C. Maintaining vaccines
in a cold chain is challenging for both developed and developing countries as the cold
chain alone contributes 80% of the total vaccination cost [47, 51]. The AstraZeneca-
Oxford vaccine would pose less of a logistical challenge for India as it requires
temperatures of 42 to +8 °C that can be achieved with most commercial freezers
[13].

Apart from vaccine availability and coverage, the even bigger challenge for India is
generating awareness to overcome vaccine hesitancy. The government needs to work
with civil society organization (CSOs) to provide accurate information to the public
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about the vaccine and to burst myths and misconceptions. CSOs can reach hard-to-
reach areas. They can reach mobile/migrants and people belonging to diverse cultural
backgrounds with different religions, traditions, beliefs, and customs. Community
participation is important for reaching higher levels of immunization. Various inter-
ventions can be adapted to countries to generate greater awareness. For example,
the Core Group Polio Project in Baghpat, Bhopal, worked with local communities to
create awareness on polio and other routine immunizations. As a part of this initiative,
it encouraged village leaders to display messages on water tanks [52].

Funding

In order to prevent COVID-19, it is necessary to have a well-allocated budget for
vaccine research, development, distribution, and administration. In early May 2020,
the government proposed an allocation of Rs. 100 crores (13.67 million USD) from
the PM-CARES (Prime Minister’s Citizen Assistance and Relief in Emergency Situ-
ations) and fund to support the development of the COVID-19 vaccine. This fund will
support indigenous vaccines only [53]. With the vaccination cost of Rupees 450-550
(67 USD) per person, India has set aside Rupees 51,000 crore (7.65 billion USD)
for vaccinating its 1.3 billion population [54]. The government announced a Rupees
900 crore (123.06 million USD) grant for the COVID Suraksha Mission that is to
be used for vaccine development [21]. In October 2020, the Union Health Minister,
Harsh Vardhan, announced that the government expects to receive 400—500 million
doses of COVID-19 vaccine that would cover approximately 200-250 million people
by July 2021. He also indicated that the states should plan for vaccine storage and
distribution, an immensely challenging job [47].

Several international coalitions and national organizations are working to provide
equitable access by making vaccines available to low-, low-middle, and middle-
income countries. The costed plan presented has called for 31.3 billion USD in
funding for diagnostics, therapeutics, and vaccines, of which 3.4 billion USD have
been pledged so far [36]. Out of the total amount, 18.1 billion USD are needed
globally for the next 18 months for two billion doses to be deployed by GAVI and
CEPI by the end of 2021.

Challenges

Ethical Issues

The operational challenge is to ensure that the coverage of the vaccine is equitable
[55]. Because of the pandemic, countries are suffering from economic losses that
will take years to recover. There will be immense pressure on government to focus
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on vaccine manufacturing, distribution, and administration. This will likely result in
diverting crucial, but limited, resources to the large-scale production of COVID-19
vaccines and will negatively impact the production of vaccines for other diseases. A
survey conducted in June 2020 by UNICEF, GAVI, the Bloomberg School of Public
Health, and other institutions found that already established vaccination programs
were being interrupted in over 60 of the 85 countries surveyed as governments rushed
to address COVID-19 on priority. The study underscored the need to co-opt unused
capacity and set up new manufacturing facilities [13].

Another major issue is equitable access to vaccines. Several wealthy countries
like the UK, EU, USA, and Japan are displaying nationalistic tendencies by pre-
buying large stocks of vaccines for their people and reportedly signing deals to
reserve 1.5 billion doses [56]. This may impact availability of vaccines for low- and
middle-income countries.

The nation would need about Rs. 800 billion (10.9 billion USD) to procure and inoculate
people living everywhere from the Himalayas to the remote Andaman & Nicobar Islands.

Adar Poonawalla, Head of the Serum Institute of India

Distribution and Administration

In addition to ethical issues, there are other challenges related to the distribution and
administration of vaccines. One such challenge is the supply chain. Vaccine wastage,
a very common problem, occurs during its distribution and administration. Studies
conducted by WHO and UNICEF in different locations have shown a high vaccine
wastage rate for various vaccines, ranging from 27 to 61% [57]. Vaccine wastage
occurs during the time of administration, outreach, storage, and during the transition
to vial dosage sizes. There are five to ten dose vaccine vials [58]. Regular monitoring
of vaccine wastage is needed as vaccines are expensive commodities and newer
vaccines are even more costly. Wastage of the COVID-19 vaccines can add to the
financial burden on the country. Hence, a carefully phased administration strategy is
required to avoid vaccine wastage. Other challenges are vaccine coverage, storage,
and temperature fluctuations that can affect the shelf life of the vaccine.

Vaccine Hesitancy

Even if the government, international forums, and networks can manufacture the
vaccine on time and in a sufficient amount, the issue of low vaccine uptake still
exists. Assessing the reason for low vaccine uptake in a population and differentiating
between those unvaccinated or under-vaccinated are essential. Vaccine hesitancy is a
behavioral phenomenon. It is measured against the expectation of reaching a specific
vaccination coverage goal. It is set on a continuum between those who accept all
vaccines with no doubts, to those who completely refuse with no doubts [59]. In a



7 COVID-19 Vaccine Development and Administration in India 151

survey conducted during July to September 2020 by the Massachusetts Institute of
Technology (MIT) in collaboration with the John Hopkins University, Facebook in
67 countries that included India found that 10% of the total respondents refused to
get vaccinated and 15% were not sure. Bangladesh showed the highest confidence
in the COVID-19 vaccine [60].

The top three reasons reported by WHO and GAVI for vaccine hesitancy across
all WHO regions have consistently been: (1) perception of risks and benefits, (2)
lack of knowledge and awareness of vaccination and its importance, and (3) religion,
culture, gender, and socioeconomic issues. Studies have found that vaccine hesitancy
may be more and vaccine uptake low because of system failures such as stock-outs,
limited availability of vaccination services, (time, place), and curtailment of vaccine
services during conflicts and natural disasters [59]. Over the years, many reasons
have been identified, but they usually boil down to two factors: confidence in the
public health system and lack of awareness or misinformation about the vaccine.

People may not want to get vaccinated because they think the disease is not serious and does
not warrant vaccination or they feel the vaccine is not safe. The anti-vaccine sentiment may
also vary according to education levels. [61]

Prof K Srinath Reddy, President, Public Health Foundation of India

Concluding Comments

The development of vaccines for COVID-19 within 10 months has been an extraordi-
nary achievement given that in the past it has taken 1015 years to develop vaccines.
Currently, six vaccines candidates are in different stages of development in India. Of
these, two have been given emergency approval.

India is acknowledged globally to have robust capacity for manufacturing
vaccines. India has formed partnership with all the key international organization
that develop and distribute vaccines. India also has a long history of organizing and
implementing immunization programs for vaccine-preventable diseases in pregnant
women and children. However, organizing a national immunization program for
preventing COVID-19 is challenging because of India’s large population and fragile
health infrastructure.

State governments have developed plans for the storage and distribution of
vaccines and implementation of the vaccination program. India has formulated its
national action plan and rolled out its vaccination program for COVID-19 in January
2021. Currently, its vaccination program includes two vaccines: Covishield and
COVAXIN. Important elements within the program are communications and advo-
cacy to inform the people about the vaccine and its benefits and to encourage them
to get vaccinated so that the problem of vaccine hesitancy, a major deterrent, can be
prevented.

India and the world are at an important point in the history of the COVID-19
pandemic where the availability of the vaccine shows a ray of hope—a light at the
end of a dark tunnel.
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Chapter 8 ®
A Lifestyle Disorder that Spared i
Nobody: Mental Health and COVID-19

Komal Mittal, A. Philo Magdalene, and Drishya Pathak

Abstract The authors discuss the mental health problems that emerged during the
COVID-19 pandemic. Mental health manifested as a lifestyle disorder that is being
experienced by everybody all around the world. The authors discuss a range of mental
health problems that are due to COVID-19. Their prevalence and implications are
assessed. In order to provide perspective, research from India and other countries
is cited. The causes and consequences of mental health problems associated with
COVID-19 are analyzed.

In India, mental health problems were on the rise even before the pandemic.
The pandemic, however, greatly exacerbated these problems. Stress, anxiety, and
depression became a part of everyone’s life. No one was spared. Strong public health
measures to contain the pandemic including the prohibition of movement and isola-
tion took their toll. Being away from work, school, and peers, adjusting to new ways
of working and learning, and dealing with job loss were all stressful. Fake news and
miscommunication further fueled the problem.

A large section of the population was forced to re-invent its workplace, often
in unfavorable environments, resulting in a deep sense of unease. Research shows
that because of uncertainties related to finances, work pressure, and jobs, there
was a rise in the number of cases of mental illness. The number of suicides
also increased. Research in India and other countries underscores that COVID-19
compounded all these problems. Stringent public health measures imposed by all
governments, although necessary for containing the pandemic, had a major impact
on the psychological state of people. Fear, anxiety, and anger are some of its psycho-
logical consequences. Anxiety producing information in the media accentuated these
problems.

Pre-occupation with the pandemic resulted in a neglect of the mental well-being of
the patients, healthcare professionals, and frontline workers. This caused psycholog-
ical distress that varied from panic attacks and collective hysteria to pervasive feelings
of hopelessness and desperation including suicidal behavior. The psychological well-
ness of individuals was influenced unfavorably by lifestyle changes caused by the
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pandemic that included isolation, limited mobility, social stigma, and ever-spreading
misinformation and fake news on web-based platforms.

Violence against women and girls was also exacerbated during the pandemic.
Violence took place not only within the home but also in other spaces. Violence
was severe among migrant workers, health workers, and sex workers. The authors
underscore the urgent need for setting- up hotlines, crises centers, shelters, legal-aid,
and counseling services.

The pandemic might be the much-needed wake-up call to make long-term
improvements in India’s healthcare system. It offers an opportunity for India to take
greater cognizance of mental health problems and to integrate services to address
these problems within the primary healthcare system.

Background

The novel coronavirus which originated in Wuhan, China, resulted in a cluster of
unexplained pneumonia cases. It subsequently spread to several countries. The World
Health Organization (WHO) declared it as an emergency of international concern in
January 2020. Officially designated as COVID-19 by the WHO, this crisis generated
unprecedented global action. As COVID-19 spread, updates on information and
recommendations were continuously put out by epidemiologists, virologists, global
media, international health organizations, and opinion makers [1]. Data on the route
of transmission of the virus and the incubation period, symptoms, clinical outcomes,
and survival rates of the disease was collected and shared in real time [2].

Following WHO'’s recognition of COVID-19 as a pandemic, governments all
around the world responded by enforcing measures like social distancing and quar-
antine. Social distancing and lockdown were first carried out in China and then
in many European countries including Italy and Spain [3]. Stringent public health
measures were implemented to contain the pandemic [4]. Although necessary, these
measures had a major impact on the psychological state of the people. The modern
world, in which individuals are able to travel frequently and communicate in person,
was forcefully restricted leading to feelings of frustration and uncertainty.

The prohibition of almost all non-essential individual movements led not only to
a socioeconomic crisis but also to severe psychological distress. Fear, anxiety, anger,
and sadness were some of the psychological consequences of isolation. Being far
away from school, work, and peers, adjusting to new ways of learning and dealing
with job uncertainty and loss of a steady income to support the family resulted in
lifestyle changes. Individuals were emotionally unprepared to deal with the COVID-
19 pandemic. Psychological reactions such as fear and anxiety were accentuated due
to inaccurate, anxiety-provoking information provided by the media [5]. It should
be noted that before the pandemic, between 1990 and 2017, one in every seven
persons in India had experienced psychological maladjustment which varied from
sadness and nervousness to extreme conditions such as schizophrenia. COVID-19
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exacerbated the situation. Today, the nation appears to be in a mental health crisis
[6].

Due to the burden of infection and other challenges posed by the pandemic, the
mental well-being of patients, healthcare professionals, and frontline workers was
neglected [2]. With COVID-19 spreading rapidly, nations worldwide were forced
to implement emergency protocols as local hospitals began to receive thousands of
critically ill COVID-19 patients. This resulted in psychological distress which varied
from panic attacks and collective hysteria to pervasive feelings of hopelessness and
desperation including suicidal behavior [7-11].

A high prevalence of psychological symptoms, including depression, mood
swings, irritability, insomnia, post-traumatic stress, anger, and emotional exhaus-
tion, was reported in those who had been quarantined. Long-term behavioral changes
like vigilant handwashing and avoidance of crowds as well as a delayed return to
normality even after several months of quarantine have been reported [12]. Quar-
antine seems to have important dysfunctional psychological consequences on the
individual’s mental health not only in the short term but also in the long term. Symp-
toms of hysteria, depression, and self-reported stress are common psychological
reactions to COVID-19. It is important to generate awareness and address the need
for psychological interventions.

Approach

The authors of this chapter aim to understand the shift in perceptions of the psycho-
logical state in India during the COVID-19 pandemic. The authors have explored the
factors within the pandemic scenario that facilitated this process. The chapter begins
by providing a general perspective on the psychological state during the COVID-19
pandemic. The concept of the psychological state is enunciated. The discussions
focus on why attention should be paid to mental (ill) health and which groups are
at greater risk. Finally, a general intervention framework for successfully managing
psychological problems during and after the pandemic is presented.

A review of the literature on mental health during the COVID-19 pandemic was
undertaken. In addition, a review of the electronic database and newspaper articles
searching the terms novel coronavirus, nCov, mental health, anxiety, depression,
stress, stigma, transformation, violence, and lifestyle relevant to mental health was
done. The literature review included articles related to editorials and commentaries
on mental health and COVID-19. Observational and cross-sectional narrative reviews
were used to summarize the salient themes. This chapter includes an extensive review
of observational studies on mental health during the COVID-19 pandemic, articles
addressing the psychological impact of COVID-19, and the impact of COVID-19
on the general population including men, women, children, vulnerable groups, and
healthcare workers. While most of the literature was sourced from India, studies
from countries like United States, UK, China, Iran, Japan, and Singapore were also
reviewed to provide a larger context.
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Factors Impacting Mental Health

The psychological wellness of individuals was influenced unfavorably due to lifestyle
changes caused by the pandemic that included isolation, limited mobility, and ever-
spreading gossip on web-based media. Tension among the people resulted in frenzy
purchasing, impediments in daily exercise, changes in dietary habits, and restricted
socialization. There is clearly a need to manage problems affecting psychological
wellness [13]. In India, every section of the population was impacted at various
levels. Mental health problems resulted in a lifestyle disorder that spared nobody. A
discussion of mental health problems in various population groups is provided here
under.

Impact on Frontline Workers and Vulnerable Groups

Social stigma in COVID-19 has become ‘normal’ as is the case with leprosy,
HIV/AIDS, and other communicable diseases [ 14]. This stigma is felt, not just toward
the individuals who have recuperated from COVID-19, but also toward those who are
undergoing treatment and/or have been potentially exposed to the infection. Popula-
tions whose mental health is severely threatened include daily-wage laborers, clinical
professionals, medical caretakers, and the police. Many of them have been driven
away from their neighborhoods, denied admittance to their homes, and their families
have been compromised. Their tireless efforts in trying to fight the infection have
been overlooked [14]. In battling the COVID-19 pandemic, healthcare workers have
been at significant risk of adverse mental health outcomes.

Dong and Bouey point out that the spread of COVID-19 could lead to a mental
health crisis, especially in countries with high caseloads which require large-scale
psychological crisis interventions. This is the case in India, a country that has one
of the highest recorded cases of COVID-19. Anxiety is the most common health
symptom faced by individuals. Anxiety is associated with impaired sleep [15].
Studies show that populations having symptoms of COVID-19 have high rates of
anxiety and depression. In August 2020, Wang et al. conducted an online survey using
the depression, anxiety, and stress scale (DASS-21) and reported that approximately
16.5%, 28.8%, and 8.1% of individuals exposed to infection faced moderate to severe
depression, anxiety, and stress symptoms, respectively [16]. A cross-sectional, self-
related survey was conducted by Li et al. through the Chinese version of the Vicarious
Traumatization Scale using a mobile application. The survey showed that traumatiza-
tion was higher in the general public than in non-frontline nurses and frontline nurses.
And it was higher in non-frontline nurses than in frontline nurses [17]. To examine
the impact of COVID-19 on the mental health of individuals in self-isolation for
14 days, Xiao et al. designed a cross-sectional, self-rated questionnaire by using the
Self-rating Anxiety Scale (SAS), Stanford Acute Stress Reaction (SASR) question-
naire, Pittsburgh Sleep Quality Index (PSQI), and the Personal Social Capital Scale
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(PSCS-16). The respondents to th