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ABSTRACT

The initial case of coronavirus disease 2019 (COVID-19) in India was reported on January 30,
2020, and subsequently, the number of COVID-19-infected patients surged during the first
wave of April 2020 and the second wave in the same month of 2021. The government of India
imposed a strict nationwide lockdown in April 2020 and extended it until May 2020. The
second wave of COVID-19 in India overwhelmed the country's health facilities and exhausted
its medical and paramedical workforce. This narrative review was conducted with the aim
of summarizing the evidence drawn from policy documents of governmental and non-
governmental organizations, as well as capturing India’'s COVID-19 vaccination efforts. The
findings from this review cover the Indian government’s vaccination initiatives, which ranged
from steps taken to combat vaccine hesitancy to vaccination roadmaps, deployment plans,
the use of digital health technology, vaccination monitoring, adverse effects, and innovative
strategies such as Har Ghar Dastak and Jan Bhagidari Andolan (people’s participation). These
efforts collectively culminated in the successful administration of more than 1.8 billion doses of
COVID-19 vaccines in India. This review also provides insights into other countries’ responses
to COVID-19 and guidance for future pandemics.
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began in March 2021 and with the highest peak of more
than 414,000 cases on May 7,2021 [4].

In India, the second wave of COVID-19 overwhelmed the
country's health facilities, shattering health workers who
became infected [5]. COVID-19 has had a profound impact
on public health and the economy [6]. To appropriately
respond to COVID-19, a range of containment and mitigation
strategies were implemented, with the goal of averting
large surges of patients in hospitals and safeguarding the
most vulnerable people, such as the elderly and those
with comorbidities [7]. Despite national and sub-national
containment measures of COVID-19, the testing capacity of
over 2.2 million samples within 24 hours to detect and isolate
cases [8] and a nationwide vaccination drive, the probability
of a third wave is high due to highly contagious mutant
strains and variants. The WHO's technical advisory group
evaluated the B.1.1.529 variant of COVID-19, initially reported
in South Africa, as “Omicron,” which has many mutations,
and considered this as a variant of concern [9].

As stated by the WHO, ending the COVID-19 pandemic
would require equitable access to safe and effective vaccines,
which have been shown to be effective and lifesaving [10].

Based on the experience of India from the existing largest
immunization program named as ‘Universal Immunization
Program’ (UIP) which targets nearly 26 million infants every
year to deliver vaccines against 12 vaccine preventable diseases
in the country [11]. India conceptualized to immediately rollout
the COVID-19 vaccination program leveraging the existing
established infrastructure for the supply, storage and delivery
of vaccines to the last mile, under the UIP, where around 600
million doses are administered each year the children every
year. The universal immunization program has experiences
of implementing large scale immunization campaigns. The
country has been carrying out large scale Polio campaigns
over more than 2 decades now [12]. Further, World's largest
Measles-Rubella Campaign covering more than 324 million
children in the age group of 9 months to 15 years, from
2017 through 2020 has been implemented [13]. Data from
various studies conducted in India reported MR vaccine
coverage ranging from 80% to 90% [14,15], which depicts
the implementation and high coverage of vaccination
campaigns.

The strength of the UIP made India confident to roll out
COVID-19 vaccinations programme on January 16, 2021.
By December 31, 2021, more than 145 billion vaccine doses
had been administered, with 64% of the target population
vaccinated with 2 doses and 89% vaccinated with the first
dose [16], and the target set by India was to vaccinate 944.7
million adults ages 18 years or older (68.9% of the total
population) [17]. However, in light of the emerging threat
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posed by the Omicron variant, India on December 25, 2021
announced that it would vaccinate children aged 15 to 18
years and administer additional doses to health care workers,
frontline workers, and people aged 60 years and above with
comorbidities [18].

According to the trends observed in COVID-19 vaccination
program in India, India is among the nations with the
highest COVID-19 vaccination coverage globally, with 68%
of the Indian population fully vaccinated as compared to
0% in January 2021, which is a proportion higher than the
global COVID-19 vaccination coverage [10].

This narrative review was undertaken with the goal of
summarizing the vaccination strategies adopted by the
government of India to contain the COVID-19 pandemic.
The findings from this review could be beneficial for other
low- and middle-income countries’ containment and
immunization efforts, enabling more effective decision-
making.

Impact on the Health System

This pandemic has placed a huge burden on India’s healthcare
system, exposing long-standing deficiencies and exacerbating
preexisting disparities. In the country, there are currently 5
hospitalbeds and 9 doctors per10,000 inhabitants, highlighting
the strain onthe medical community and health infrastructure
[19,20]. The abrupt and unexpected rise in the number of
cases, especially in the second wave, led to a major scarcity
of medical oxygen [21]. Due to the fear of catching COVID-19
and movement restrictions, supply-side interruptions and
reduced health-seeking behavior had a negative impact on
the delivery of vital and emergency healthcare services. The
number of babies delivered at health care institutions was
reduced by 45% [21], raising the risk of infection and maternal
complications from risky delivery practices. Making matters
worse, more than 80% of the population still lacks adequate
health insurance coverage [22].

Materials and Methods

Narrative reviews usually discuss the “state of the art” on a
distinct subject from a contextual or theoretical point of view
[23]. This narrative review was conducted with the aim of
summarizing the government of India’s actions and response
against the COVID-19 pandemic.

Search Terms and Strategy

Aliterature search was conducted on March 24, 2022 using the
search terms “coronavirus,” “coronavirus disease,” “COVID-19,”
and “COVID-19 vaccine” among the government of India’s
ministries’ publications, guidelines, and websites, such as the
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Ministry of Health and Family Welfare (MoHFW), Ministry of
Home Affairs, Ministry of Women and Child Development,
Ministry of Statistics & Programme Implementation,
and Ministry of Railways from April 2020 to March 2022.
Additionally, United Nations organizations such as the WHO,
World Bank, United Nations Development Programme, United
Nations International Children’s Emergency Fund (UNICEF),
and the Asian Development Bank documents were also
searched. We also searched websites of non-governmental
organizations working in the field of vaccination uptake in
India for pertinent documents and publications. In addition to
searching the above-mentioned databases, we screened the
bibliographies of included studies and located more eligible
studies. The searches were executed independently by 2
reviewers on the review team.

Policy documents and guidelines published in the above-
identified databases on COVID-19 vaccination in India
were included. There were no restrictions on study design
for inclusion in the current review. Policies and guidelines
for countries other than India were excluded. Documents
based on vaccine initiatives other than COVID-19 vaccines
were also excluded.

Data Synthesize and Analysis
Based on the review's objectives, data synthesis was carried
out in an iterative manner. The information was extracted
under the below-given broad qualitative themes that were
predetermined by 2 independent authors.
1. COVID-19 vaccination program planning and implementation
2.Policies developed for COVID-19 vaccination
3.Prioritization of beneficiaries for COVID-19 vaccination
4.Vaccine regulations and available vaccine options
5.Vaccine hesitancy and Information, Education &
Communication (IEC)campaign
6.Vaccine monitoring and planning
7. Service delivery system
8. Digital health solution for COVID-19 vaccination: Co-WIN
9. Innovations for COVID-19 vaccination
10. Adverse events following immunization

After data extraction, the review team organized and
analyzed the data that emerged under broad themes.
Following that, a slew of sub-themes emerged. We attempted
to go beyond simply describing and summarizing the major
elements of the included studies in our analysis. Instead,
we attempted to draw comparisons based on similarities
and differences between studies, as well as to investigate
relationships within the data.
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Results and Discussion

Nationwide Vaccination Planning

India developed its COVID-19 vaccination program according
to 3 parameters: (1) Epidemiological and scientific evidence;
(2) WHO guidelines for COVID-19 vaccines; (3) Best practices
on vaccination around the globe.

Based on a methodical edge-to-edge management technique,
India’s COVID-19 vaccination program was accomplished by
the efficient and effective engagement of states/Union
Territories and the community. The government of India
has been steadfast and assertive in its commitment to the
COVID-19 vaccination program, which ranges from expanding
research and development capacity to enabling vaccine
production to vaccinate every Indian individual at the utmost

priority.

- The government of India’s vaccination plan is based
on scientific methodology that has consisted of the
following early and proactive steps since April 2020

« The Task Force for Focused Research on the COVID-19
Vaccine was established in April 2020 to encourage in-
house research and development of drugs, diagnostics,
and vaccines.

« The National Expert Group on Vaccine Administration for
COVID-19 (NEGVAC) was constituted in August 2020 to
articulate a comprehensive action plan for vaccination.

« The Empowered Group on Vaccine Administration for
COVID-19 was constituted in January 2021 to expedite the
optimal utilization of information technology to make
COVID-19 vaccination inclusive, transparent, operable,
and scalable.

As an essential requirement for COVAX AMC92 countries,
India developed a COVID-19 National Deployment and
Vaccination Plan (NDVP) [24], and has relied on guidance from
the NEGVAC to guide its deployment activities. The NDVP
delivers a robust and comprehensive vaccine deployment
strategy that incorporates all key aspects as described
[25]. To achieve equitable vaccination, the government has
developed a number of policies, including free vaccination at
public vaccination centers, several registration alternatives,
including help for individuals with disabilities, and multiple
delivery modes, such as near-to-home outreach camps [26].
India has followed a need-based approach for the country's
COVID-19 vaccination program, which was initiated with
the vaccination of all healthcare workers. With time, the
program was expanded to frontline workers and people
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over the age of 60, followed by the population over the age
of 18 years.

The government of India revised the guidelines for direct
procurement of vaccine es and inoculation strategies in
response to state government recommendations. Effective
from May 1, 2021, state governments and the government
of India procured COVID-19 vaccines on a 50-50 sharing
regime. Vaccines procured through the government of India
will be provided to states free of cost for administration
to predefined priority groups [27]. The revised guideline
dated June 21, 2021 increased the government of India’s
share of vaccine procurement to 75% of the total vaccines
being produced by the manufacturer and stated that the
government of India would deliver these vaccines to states
and Union Territories free of cost based on predefined
allocation criteria [27]. Therefore, government COVID-19
vaccination centers (CVCs) are inoculating citizens for
COVID-19 free of charge. The government of India also
provides the number of vaccines allocated to states beforehand
for robust planning and further peripheral level allocation.

A few states, along with smaller and more rural private
hospitals subsequently reported trouble with handling
vaccine financing, procurement, and logistics, which slowed
the national COVID-19 vaccination program’s progress. States
were also supposed to make vaccine availability information
available at the district and CVC levels in the public domain
and to spread vaccine availability information extensively
among the local community, enhancing visibility and
accessibility for the eligible population. Domestic vaccine
makers were provided with an opportunity to provide vaccine
doses directly (25% of their production) to private hospitals in
order to boost vaccine manufacturing and encourage novel
vaccines. Later, the government of India purchased more
than 75% of the vaccines and gave them to the states and
Union Territories at no cost.

Based on the regime of 2 vaccination doses per person,
it was estimated that around 1,889.4 million vaccine doses
would be required to vaccinate 68.91% of the Indian population
aged 18 years or above (944.7 million people) [17]. On December
25, 2021, it was decided to update the scientific prioritization
and COVID-19 vaccination coverage based on the detection
of the Omicron variant, which was categorized as a variant of
concern by the WHO, scientific global evidence and practices,
along with in-house recommendations from the National
Technical Advisory Group on Immunisation and Standing
Technical Scientific Committee [18]: (1) Inoculation of Covaxin
for children aged 15 to 18 years from January 3, 2022. (2) Based
on sequencing and prioritization, healthcare workers and
frontline workers will receive a precaution dose from January
10, 2022. (3) Based on the doctor’s advice, a precautionary
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dose of the COVID-19 vaccine will be provided to all citizens
aged 60 and above with a known comorbidity after the
completion of 9 months or 39 weeks following the second
dose.

Inoculation with the Corbevax vaccine for children aged
12 to 14 years was planned to start on March 16, 2022, and
precautionary doses would be given to all citizens aged 60
years and above on the same date [28]. The priority group-
wise vaccine dose requirements are shown in Table 1, and
different phases of the COVID-19 vaccination program in
India are summarized in Table 2.

Vaccine Regulations

The government has developed regulatory recommendations
for vaccine development, with special attention paid to
COVID-19 vaccines [29]. Two vaccines, Covishield and Covaxin,
manufactured by Serum Institute of India and Bharat Biotech
International Limited, respectively, have been a part of the
government’s COVID-19 national vaccination program since
its launch on January 16, 2021. Six other vaccines have been
granted approval for emergency use in India. These include:

- Sputnik V (received emergency use authorization [EUA]
from the Drugs Controller General of India in April 2021
and is now being administered in India at private
vaccination centers)

« Moderna (received an EUA in June 2021 for import and
deployment by Cipla)

- Janssen (Johnson & Johnson single-dose vaccine; received
an EUA in August 2021)

+ ZyCoV-D (DNA-based vaccine approved for emergency
use in those aged 12 years and above in August 2021)

« Covovax (protein subunit vaccine; EUA received in December
2021)

- Corbevax (protein subunit vaccine, received an EUA in
Dec 2021)

In addition, the government waived the requirement
for a bridging trial for these imported vaccines on May
27,2021 [30]. This will make it easier to receive imported
vaccinations and bulk medication materials, as well as make
the best use of domestic fill and finish capabilities. Various
vaccine options are available in other South Asian countries,
such as Afghanistan (Covishield, AstraZeneca [AZD1222],
Sinopharm BIBP COVID-19 vaccine, ]§J/Janssen Single-Shot
COVID-19 vaccines), Bangladesh (AstraZeneca-Covishield),
Pfizer, Sinopharm, and Moderna), Bhutan (AstraZeneca-
Oxford, Sinopharm, Moderna) [31]. ]&]/Janssen, Pfizer,
Moderna, and Novovax are the other vaccines approved in
the United States and Europe [32,33].
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Table 1. Vaccine prioritization and allocation plans by phase

World’s largest vaccination drive

Eligible o No. of
Commencement - - % of total .
Phase Priority group population . doses required
date e population L a)
(million) (million)
1a January 16, 2021 Health care workers 10 0.73 20
1b February 2, 2021 Frontline workers 20 1.46 40
2a March 1, 2021 Senior citizens (= 60 years) & those 138 10.07 276
above 45 years with defined comorbidities
2b April 1,2021” Population 45-59 years of age 209 15.27 418
3 May 1, 2021 Population 18-44 years of age 597 43.57 1,194
4a January 3, 2022 Population 15-18 years of age 74 5.41 148
Total 1,018 74.32 2,037
4b January 10, 2022 Health care workers and frontline workers 289 28
Senior citizens (2 60 years) 137 137
5 March 16, 2022 Population 12-14 years of age 46 3.39 92
Total Doses Required 77.71 2,297

JAssuming a 2-dose regime (wastage not factored in). ®Population aged 45-59 years with comorbidities were made eligible for vaccine access on March 1,
2021 along with the priority group of senior citizens (60 years and above) followed by extension of vaccine access to all citizens aged 45 years and above
from April 1, 2021. ®Population aged 15 and above, 76.51% of total population of 1,371 million. Health care and frontline workers are included in their
respective age category. “As of December 26, 2021, some health care and frontline workers are still receiving their first doses, and 8.387 received first

doses in December 2021.

Vaccine Hesitancy

The WHO defined vaccine hesitancy as “delay in acceptance
or refusal of vaccines despite availability of vaccine services”
[34]. In the near past, vaccine hesitancy has resulted in a 30%
rise in measles cases worldwide, including in the USA where
measles had been eradicated in 2000 [35]. This prompted
the WHO to declare vaccine hesitancy as 1 of the 10 biggest
threats to global health. Although India has achieved
more than 1.5 billion vaccinations, health care workers
and frontline workers have reported general population
resistance and apprehension to COVID-19 vaccination in
the early stages of the vaccination program, which acted
as a critical barrier to service delivery [36]. The COVID-19
Trends and Impact Survey in India has reported a vaccine
acceptance rate of 77% among the Indian population and a
vaccine hesitancy rate of 23% among respondents, of whom
16% reported “reluctance to vaccine” and 12% reported “not
taking COVID-19 vaccines”. The 2 major factors associated
with hesitancy were “to wait and see if vaccines are safe” and
“I think other people need it more than I do right now” [36].
Alternatively, more than three-quarters of men and 73% of
women showed a strong willingness for COVID-19 vaccine
uptake. An online survey conducted by Chandani et al. [37]
in December 2020 in India found that 67% of the participants
showed willingness to receive the COVID-19 the vaccine, 23%
were not sure, and one-tenth of the participants refused
to receive the vaccine. As compared to other South Asian
countries, a study conducted by Marzo et al. [38] reported
vaccine hesitancy rates in Indonesia (10.2%), Malaysia
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(18.8%), Myanmar (7.2%), Philippines (7.7), Thailand (52.1%),
and Vietnam (3.7%). Another systematic review conducted
by Yasmin et al. [39] on COVID-19 vaccine acceptance in the
USA reported the COVID-19 vaccine acceptance rate ranged
from 12% to 91.4%, demonstrating a huge gap in vaccine
uptake. Another multi-country study conducted by Hawlader
reported that the vaccine acceptance rate in India was
65.7%, Pakistan (71.5%), Nepal (74%) and Bangladesh (65%)
[40]. The government of India has launched a COVID-19
vaccine communication strategy to address vaccine hesitancy
and debunk myths and misconceptions related to COVID-19
vaccines [41].

Information, Education, and Communication
Campaign on Vaccine Hesitancy in India

United Nations agencies such as UNICEF have developed
a series of media campaigns on the following topics in
collaboration with the Yale Institute for Global Health, UNICEF,
and Facebook [36].

1. Filling information gaps with emphasis on vaccine safety
and efficacy: This campaign aimed to fill the information
gap by reflecting rigorous testing by scientists and
advocacy for the COVID-19 vaccine to prevent the spread
of COVID-19.

2. Countering the “wait and see” approach: This time-
based approach highlighted the urgency of the COVID-19
vaccine with a message saying, “Every day you wait to get
vaccinated is another day that you could be spreading
COVID-19 in your family and community.”

https://doi.org/10.24171/j.phrp.2022.0104
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Table 2. Phases of the COVID-19 vaccination program in India

Phase Date Key features

Phase 1 January 16 to - Vaccination permitted for HCWs and FLWs.

February 28,2021 - procurement arrangement: 100% of vaccine doses procured by the Government of
India and provided free of cost to state/UT governments for being administered.

Phase 2a March 1 to 31,2021 - Vaccination permitted for persons above the age of 60 years and those above 45
years with defined comorbidities.

- Procurement arrangement as in phase 1.
Phase 2b April 1 to 30,2021 - Vaccination permitted for all persons above the age of 45 years.
- Procurement arrangement as in phase 1.

Phase 3 (liberalized pricing and May 1, 2021 to June - Vaccination permitted for persons aged 18—44 years in addition to priority groups
accelerated national COVID 20,2021 (HCWs, FLWs, persons above the age of 45 years).

vaccination strategy) - Procurement arrangement:

+ 50% of vaccine doses to be procured by the government of India for being
administered by states/UTs to priority groups.

+ 50% of vaccine doses to be procured by state governments and private hospitals to
be administered to persons between 18 to 44 years of age.

Phase 4 (revised guidelines for June 21,2021 to - Permitted population groups remain the same.
implementation of the National - January 2,2022 - However, the government of India will procure 75% of the vaccine doses being
COVID-19 Vaccination Program) produced by the manufacturers in the country. The vaccines so procured will

be provided free of cost to states/UTs. These doses will be administered by the
states/UTs free of cost to all citizens above 18 years of age as per priority through
government vaccination centers.

- Domestic manufacturers permitted to provide vaccines to private hospitals only to
the ceiling of 25% of their monthly production.

Phase 5a (COVID-19 vaccination of January 3, 2022 - In addition to the priority group aged 18 years and above, vaccination permitted for
children between 15-18 years) children in the age group of 15-18 years.
- The only vaccination option would be Covaxin.
Phase 5b (COVID-19 precautionary January 10, 2022 - In addition to the priority group aged 15 years and above, a precautionary dose of
dose to HCWs, FLWs & 60+ the COVID-19 vaccine is permitted for HCWs, FLWs, and all persons aged 60 years
population with comorbidities) and above with comorbidities who have received 2 doses of the COVID-19 vaccine.

- The prioritization and sequencing of this precautionary dose would be based on
the completion of 9 months (i.e., 39 weeks) from the date of administration of the
second dose.

Phase 6 (children aged 12-14 March 16, 2022 - Only the Corbevax vaccine would be used for children aged 12-14 years.
years and precautionary dose for - Precautionary doses will be given to all individuals aged 60 years and above.

60+ population) - The prioritization and sequencing of this precaution dose would be based on the
completion of 9 months (i.e., 39 weeks) from the date of administration of the
second dose.

COVID-19, coronavirus disease 2019; HCW, health care worker; FLW, frontline worker; UT, Union Territory.

3. National pride: With the aim of obtaining social approval ~ Vaccination Monitoring and Planning
for the COVID-19 vaccine through social media, thiscampaign ~ India is employing a whole-government approach to
expressed that India developed an indigenous vaccine that ~ vaccination deployment, which includes 19 federal
it will share with other countries, with messages such as  ministries of the government of India, state governments,
“Make India #1in COVID-19 vaccination”and “Don't let India  and other government organizations and apex bodies,
down, get vaccinated against COVID-19." such as the Indian Council of Medical Research and
4. Testimonials and messengers: An analysis from social ~ National Institution for Transforming India (NITI Aayog).
media showed that vaccinated individuals shared their =~ Because of their importance, the Prime Minister's office,
vaccination testimonies and also encouraged othersto  Parliament, and the Supreme Court, as well as institutional
get vaccinated. control mechanisms, closely monitor statewide COVID-19
immunization programs. The government has a strong
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cascading system of decentralized planning, coordination,
and implementation procedures with clearly defined roles
and responsibilities at the federal, state, district, and block
levels. The NEGVAC was established at the national level
and offers guidance on all areas of the vaccination strategy,
including equitable vaccine procurement and distribution,
delivery systems, prioritizing, and safety surveillance [42].
Task forces have been formed at the state, district, and block
levels, with clear budget outlay plans for each level under
the leadership of state steering committees. There are also
operational control rooms at the state, district, and block
levels that operate throughout the day and night. Supervisors
are also assigned 3-5 vaccination sites, which they visit
twice a day.

With 4 government medical store depots, 37 state vaccine
stores, 118 regional vaccine stores, 726 district vaccine stores,
and 28,575 sub-district cold chain points located at community
health centers, primary health centers (urban and rural), and
sub-centers, India has a fully operational cold chain system
under the Universal Immunization Programme.

Service Delivery

There are around 234,772 CVCs in India, with 215,927 being
government-run and 18,845 being privately run [43] with the
provision of providing routine immunization services. The
system has considerable human resource capacity, with the
option of deploying retired auxiliary nurses and midwives,
retired staff nurses or nursing assistants, pharmacists, lab
technicians, and nursing students on a temporary basis.
Each team must have at least 5 professionals to handle
verification, crowd management, ensuring COVID-19-
appropriate behavior, vaccination, and observation for any
potential adverse events following immunization (AEFIs),
as well as a supervisor who oversees 3 to 5 vaccination sites
[24]. For vaccination, all private facilities that were enrolled
in various insurance plans, as well as any other private
facilities that met the operational capacity requirements,
were engaged. Furthermore, private-sector experts were
included in the state, district, and block-level task forces
to strengthen engagement. Private facilities can purchase
vaccines directly from the manufacturers (up to 25% of their
monthly supply) [34]. On April 11, 2021, the government
also issued guidelines for private employers to inoculate
their eligible employees through private CVCs (workplace
vaccination) [44].

Co-WIN: a Win Over COVID-19

Co-WIN is a comprehensive, cloud-based, end-to-end, and
digital platform for planning, implementation, registration,
and monitoring of COVID-19 vaccination from the central to
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peripheral levels [45,46]. Registration for vaccination on this
digitalized platform is obligatory to record vaccination data
and ensure transparency and accountability. A single digital
public portal could also promote awareness, leaving little
room for myths, thereby also addressing the issue of vaccine
hesitancy with higher precision. India’s vaccination drive
was initiated with the Co-WIN platform and now includes
a beneficiary module covering an online pre-registration
system, beneficiary verification, beneficiary ID, vaccination
slot booking at centers of choice with the vaccination of choice,
second-dose follow-up, and a digital vaccination certificate
[46]. Co-WIN is linked with other preexisting government
digital platforms such as Aarogya Setu, Digilocker, and Umang
to download vaccination certificates.

The Co-WIN platform also ensures that the following tasks
are carried out:

- Verifiable data are available to all vaccinated individuals.

+ A second dose of the same vaccine is provided to the
beneficiary.

- The time prescribed by the government of India guidelines
between both doses should be maintained.

« Avaccine dose is administered to an identifiable individual
through verification.

« The platform provides a linkage between beneficiary
registrations and vaccine availability for improved
planning.

- Available data is useful for future pandemic planning
and research.

Furthermore, the digital vaccination data enable the program
managers to:

« Monitor the vaccination status of any state, district, or
population group in real time.

« Monitor vaccine availability and utilization for improved
planning at the national level and below.

- Evaluate vaccine waste and take immediate steps to reduce
waste.

« Make it easier to refer individuals to future digital health
interventions, such as the administration of booster shots.

Registration without Using the Co-Win Portal

To enable the registration and vaccination of persons without
access to a smartphone or the internet, registration of
beneficiaries can be done through a common service center.
Up to 4 persons can be registered using a mobile phone,
allowing the registration of a person by friends and family
members. An assisted registration facility is made available
through a 1,075 helpline/call center; vaccination slots can also

https://doi.org/10.24171/j.phrp.2022.0104
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be booked by sending the WhatsApp message “book Slot”
to MyGovIndia Corona Helpdesk’s number (+91-9013151515)
[47]. This is further backed up by facilities that provide
walk-in registration and vaccination. Furthermore, in areas
without internet connectivity, vaccination sessions can still
be organized. In such cases, the vaccination records are
prepared in reporting formats and entered into the Co-WIN
platform for the generation of vaccination certificates. The
Co-WIN system receives over a billion visits per day and has
recorded 3.1 billion visits per day for booking vaccine slots
[48].

Innovations in the Vaccination Drive

The Indian government launched a month-long door-to-
door campaign called Har Ghar Dastak in November 2021
to encourage people to get fully vaccinated, with the goal of
covering all eligible beneficiaries with the first dose and all
due beneficiaries with the second dose through reaching out
to all missed-out and dropped-out eligible beneficiaries via
house-to-house visits [49]. The COVID-19 vaccination drive
is being coordinated as a Jan Bhagidari Andolan (people’s
participation) program and has involved stakeholders from
various ministries or departments, medical colleges, media
houses, non-governmental organizations, professional
organizations, civil service organizations, the private sector,
youth, and women’s networks.

Management of AEFIs

The Co-WIN platform is linked with the WHO-supported
Surveillance and Action for Events Following Vaccination
(SafeVAC) application for the monitoring of AEFIs [46].
Adverse events are categorized as minor, severe, and serious,
and those following vaccination will be reported in Co-WIN
either by the vaccinator or by the district immunization
officer (DIO). DIOs can access the Co-WIN SafeVAC for
serious or severe AEFIs via a single Co-WIN login and then fill
out a case report form, preliminary case investigation form,
and final case investigation form and submit the materials.
Furthermore, all AEFIs must be recorded in AEFI registers at
planning units and notified on a weekly basis. This enables
the analysis of AEFI cases using both automated data
mining and proper statistical approaches to spot alarming
trends quickly.

Immunization Waste Management

The biomedical waste management (BMWM) guidelines
(2016 and later changes) spell out the requirements for the
generation, storage, transportation, disinfection, treatment,
and disposal of biomedical waste, which includes vaccination
waste [50]. Additional guidance has been provided for
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BMWM from the COVID-19 immunization program under
UIP 2021 [51]. The biomedical waste monitoring software
“COVID-19 BWM” was also created for trash generators,
carriers, and treatment and disposal facility operators.
In the United States, immunization wastage is being reported
through VTrckS ExIS (External Information System) interface
[52].

Accessibility of Vaccines to the Marginalized, Women,
and Hard-To-Reach Areas

MoHFW has issued guidelines for differently abled and
senior citizens to get vaccinated at nearby CVCs [26], and
some states or municipal corporations provide additional
services such as beneficiary transportation [53] for vaccination.
Special vaccination sessions are also organized at government
CVCs for people such as nomads or migrants, inmates in
prisons or mental health institutions, elderly home populations,
beggars, residents in rehabilitation centers or camps, and
any other identified eligible individuals [54].

Learnings from India’s COVID-19 Vaccination Program
India’s COVID-19 vaccination program is built on epidemiological
evidence, WHO guidelines, and best practices, and it is
implemented through a multidimensional approach and
active participation of all states and Union Territories. The
strategies adopted by India could assist other countries in the
implementation of their nationwide vaccination programs
in the COVID-19 pandemic or a future pandemic. This may
include:

« Prioritization of the eligible population: India initiated
COVID-19 vaccination with health care workers, and then
expanded vaccination to frontline workers, the population
aged more than 60 years, followed by those aged more
than 45 years and eventually the population aged 18 years
and above [27]. This step-wise approach may assist other
countries in prioritizing their population for vaccination
programs in ongoing and future pandemics.

« Resource mobilization: (1) The use of trained community
health workers, such as accredited social health activists
(ASHASs), was critical in mobilizing and connecting the
community with the health system. An ASHA is a trained
female community health activist belonging to the same
village who supports routine immunization and other
health services. Recently, the WHO named them global
health leaders for providing immunization services
during the COVID-19 pandemic in India [55]. (2) Capacity
building: Quality training has been provided to health
care workers involved in providing immunization services
for the successful introduction of COVID-19 vaccines
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in India. These training sessions were followed by the
nationwide “dry run” conducted in January 2021, which
assisted India in preparing for COVID-19 vaccination.
(3) Cold chain management: The temperature of COVID-19
vaccines in India needed to be maintained between +2°C
to +8°C and stored in walk-in-coolers at state or regional
vaccine stores. The cold chain requirement for COVID-19
vaccines in the immunization supply chain can be
estimated based on the calculation given in the operational
guidelines (Page 91) for COVID-19 vaccination [25].

This is easier said than done, as the last-mile logistics of
vaccines in a vast country like India is a difficult task. As an
alternative, micro-cold storage, which is known to be quiet,
hygienic, portable, without moving parts, and dependable
for last-mile vaccine logistics was proposed as a method to
deliver vaccines to remote rural areas was also proposed
[56].

The manufacturers of vaccines airlifted vaccines in cold
boxes with digital temperature tags to 4 major government
medical supply depots in Karnal (Haryana), Mumbai, Chennai,
and Kolkata, where they are kept in walk-in coolers. The
vaccines would then be transported by planes or insulated
vans to designated stores in 37 states and Union Territories.
The state and Union Territory governments transport them
from these 41 centers to temperature-controlled facilities at
district-level vaccine stores. Vaccines are stored in ice-lined
refrigerators in districts before being transported in cold boxes
to distribution centers and then in ice-packed vaccine carriers
to vaccination sites. The electronic Vaccine Intelligence
Network (eVIN) already monitors the temperature of 29,000
cold chain points in real time [55].

« Use of digital health technology: Other countries may
benefit from digital health technologies, such as Co-
WIN for planning, implementation, registration, and
monitoring of COVID-19 vaccination for current or future
pandemics. This system provides support in scheduling
sessions and implementing the vaccination process from
the central level to the peripheral level.

Wherever possible, virtual training methods were used
to train human resources. The newer training modalities
emphasized “the new normal” (i.e., mitigation of the risk of
transmission). The Integrated Govt. Online Training portal on
the Ministry of Human Resources and Development's DIKSHA
platform for the capacity building of frontline workers on
COVID-19 [57].
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« Vaccine hesitancy: India has addressed vaccine hesitancy
in a variety of ways [34]. (1) Community engagement with
communication approaches to build trust in COVID-19
vaccines. (2) Identification of high-risk groups, areas, and
communities known for prior experiences of vaccine
hesitancy and the involvement of local leaders to address
fear and build trust among those identified. (3) The
involvement of influencers at both local and national
levels to promote COVID-19 vaccine safety and efficacy.
(4) Real-time monitoring of digital media to address
myths and misconceptions related to COVID-19 vaccines.

Limitations

This narrative review was conducted while India’s COVID-19
vaccination program was still ongoing. New innovations
may occur with time; therefore, this review will require a
timely update based on the guidelines and policies related
to COVID-19 vaccination. This review lacked specific criteria
for the selection of articles or documents, and there was no
evaluation of the validity of the selected documents. The
findings of this review were limited by a lack of quantitative
data, as this review reported qualitative data only.

Conclusion

This review summarizes India’s proactive response to
COVID-19 through different measures such as vaccination
planning and initiatives. Vaccination prioritization, resource
mobilization, capacity building, addressing vaccine hesitancy,
and embracing digital health technology such as CO-WIN
played a vital role in achieving 1.5 billion vaccinations in India.
The paper, in a nutshell, attempted to capture the vaccination
process and strategies used for the implementation of the
national COVID-19 vaccination program in India. The country's
healthcare system was largely unprepared to cope with the
pandemic, but it resorted to efficient and innovative real-time
implementation to deal with it.

This review contributes guidance as a document for
knowledge sharing, which could support other countries in
their fight against this pandemic. This review also reflects
India’s iterative process of dealing with COVID-19 and provides
vital lessons on how to minimize the impact of COVID-19,
which will prepare other countries for current and future
pandemics. In countries such as India, focusing on social
norms and promoting cohesion could be a vital strategy for
vaccine hesitancy.
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