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ABSTRACT

The global Immunization Agenda 2030, endorsed by the World Health Assembly in 2020, calls for a concen-
trated push to reach zero-dose children in all countries. The increase in the number of zero-dose children il-
lustrates how layered vulnerabilities originating from social, environmental, workforce-related, and digital
systems can interact to undermine even well-established immunization programs. In 2023, 14.5 million chil-
dren globally missed out on basic vaccines, wherein India contributed nearly 1.6 million to this total. The ob-
jective of this narrative review is to synthesize WUENIC and NFHS data to explore trends, factors, and inter-
ventions to inform policy. Results shows that India has already reduced its zero-dose children by 27% from
1992 to 2021, however WUENIC estimates reported a 2% increase in the number of zero-dose children in
2023 from 2022. Factors such as socioeconomic and environmental determinants, workforce fatigue lead to
negative impact on Immunization programme. Recent WUENIC 2024 estimates reported a coverage recovery
with 43% reduction in the number of zero-dose children from 2023 which offers vital insights about India’s
resilient health care system. Interventions beyond traditional catch-up drives such as equity-focused micro-
planning, climate-resilient infrastructure, empowered frontline workers, interoperable digital health systems
are having an ability to further address a zero-dose children burden in India. Identifying and vaccinating zero-
dose children is crucial not just for lowering under-five mortality, as this group accounts for approximately
half of all vaccine-preventable mortality in low- and middle-income countries.
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INTRODUCTION

With the endorsement of Immunization Agenda
2030 (IA 2030) by World Health Assembly in August
2020, the global public health community has set an
ambitious task of leaving no one behind and reaching
out to Zero dose communities- communities with
cluster of unvaccinated or under-vaccinated chil-
dren.! Immunization plays a critical role in achieving
the SDGs, specifically SDG3, “Ensure healthy lives
and promote well-being for all at all ages”, and also
contributes directly or indirectly to 13 other SDGs. [A
2030 aims to reduce zero-dose children by 50% by
2030. Zero-dose children are defined as those that
lack access to or are never reached by Routine Im-
munization services. For operational purposes, Gavi
defines zero-dose children as infants who have not
received the first dose of diphtheria, tetanus, and
pertussis-containing vaccine (DTP1) by the end of
their first year of life.12 This indicator of zero-dose
children serves as a crucial indicator of a country's
immunization program, reflecting its reach, sustain-
ability, and equity. Compared to vaccinated children,
zero-dose children are acutely vulnerable as they are
predisposed to several vaccine preventable diseas-
es.3 Globally in 2023, there were 14.5 million chil-
dren who missed out on any vaccination and among
the countries with highest number of children are
Nigeria- 2.1 million, India ranks second globally with
1.6 million zero-dose children in 2023 and Ethiopia-
917K children followed by Congo, Sudan and Indone-
sia.45

Global efforts have been directed toward reaching
zero-dose communities, with investments being
made in key health system components to address
barriers to child vaccination. Notably, expecting
mothers with partial or no ANC visits and Td vac-
cination, a cross-cutting public health area, were
found to be at a significantly higher risk of being
mothers of zero-dose children.® Evidently, zero-dose
children highlight missed communities who belongs
to communities with several inequalities in socio-
economic, political and geographical factors thus
preventing them from leading healthy lives.” Con-
necting these families to the health system for early
childhood immunization can unlock a range of health
and socio-economic benefits including achievements
of Sustainable Development Goals. Therefore, zero-
dose children present a key opportunity to design
and strengthen the public health programs in a holis-
tic manner. This not only will help in achieving im-
munization goals under the IA 2030 but also result in
fulfilling the broader SDG commitment. Therefore,
this narrative review aims to summarize trends, de-
terminants, and interventions for zero-dose children
in India using WUENIC and NFHS data.

METHODOLOGY

We conducted a narrative review by synthesizing da-
ta from WUENIC 2019-2024, NFHS and peer-review-
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ed studies, focusing on zero-dose trends and inter-
ventions in India. WUENIC and NFHS were chosen
for their comprehensive immunization coverage da-
ta. We analyzed WUENIC data from 2019-2024 and
NFHS data from 1992-2021. Relevant studies from
2019 to 2024 were identified through PubMed for
contextual factors. Multiple indicators such as im-
munization coverage, zero-dose children, antigen
wise coverage such as DPT, Measles- and Rubella-
containing vaccine, BCG etc, breath of protection
(BOP) have been assessed. Additionally, this paper
also aims to understand the various plausible factors
contributing towards shaping the burden of Zero-
Dose Children in India across the recent years i.e.
2023 and 2024 and review the efforts made by the
Government of India to address this challenge.

Eligibility criteria

In this review, WUENIC 2019-2024 reports, and
NHFS data which estimated zero-dose burden has
been included. Articles focused on factors associated
with zero-dose burden were also included. Articles,
reviews, grey literature which are not based on zero-

dose children estimates were excluded. Articles oth-
er than English language has been excluded.

Data Extraction: Relevant data on zero dose esti-
mates (global and India) through WUENIC estimates
and NFHS data, BOP and antigen wise coverage were
extracted in MS-Excel by two independent authors
(PB and BSK).

RESULTS

All Figures and Tables were generated using
WUENIC 2019 to 2024 estimate data. A summary of
qualitative factors such as socially disadvantaged
groups, gender, ANC status, pregnant women educa-
tion, Covid-19 pandemic, impact of climate etc was
conducted to balance the narrative review’s inter-
pretive nature.

India’s vaccination progress and zero-dose chil-
dren landscape: India has made significant strides
to ensure every child receives essential, age-
appropriate vaccines through its Universal Immun-
ization Programme (UIP).8 At present, UIP delivers
11 vaccines against 12 vaccine-preventable diseases
(VPDs) to children, as well as Td vaccination to preg-
nant women. From 1992-93 (NFHS-1) to 2019-2021
(NFHS-5), the proportion of zero-dose children in
India dropped by 27%, from 33.4% to 6.4%.” How-
ever, a geospatial analysis of data from four NFHS
(1992-2016) by M Johri et al spanning over 24 years
shows that zero-dose children continue to be con-
centrated in socially disadvantaged groups, including
rural areas, less-educated mothers, and lower wealth
quintiles.?

Table 1 summarize the burden of zero-dose children
as per WUENIC estimates from 2019 to 2024. In
2023, an estimated 1.592 million zero-dose children
were recorded in India, marking an increase of 0.452
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million children as compared to 1.139 million chil-
dren representing a 39.7% rise in zero-dose children
compared to 2022. During India’s journey of contin-
ued immunization efforts achieving several historical
landmarks, the years 2020 and 2023 witnessed an
increase in India’s zero-dose children and its contri-
bution to their global burden. Due to disruptions
caused by the pandemic in 2020 in terms of strained
health manpower, shifted focus to covid-19 man-
agement and stringent containment and transmis-
sion control measures?, there was a sharp dip in the
number of children vaccinated in the countrys. In
2023, India faced significant challenges such as
strikes by ASHAs and other frontline health workers,
as well as extreme weather events including cyclones
and landslides. These disruptions strained the
healthcare delivery system and may have contribut-
ed to the rise in the number of zero-dose children.
Additionally, Zero-dose children in India witnessed a
fall in the year 2024 which is 0.908 million- a 43%
reduction from 1.592 million in 2023 (Table 2).
While the year 2020 showed a marked increase in
India’s zero-dose children count due to the disrup-
tions brought by the Covid-19 pandemic.

The magnitude of this disruption on routine vaccina-
tion is evident from the WUENIC estimates in Table
2. The coverage of DTP 1 in India dropped from 94%
in 2019 to 87% in 2020 and DTP 3 coverage dropped
from 91% to 85% in 2020 and 2021. MCV1 coverage
dropped from 95% to 89% in 2020 and 2021 and
MCV2 coverage dropped from 84% to 81%.

Globally, the impact of pandemic on vaccination was
seen as an estimated 22.3 million children and 24.5
million children in 2020 and 2021 were left unvac-
cinated with basic vaccines4. Out of these, an esti-
mated 16.1 million and 18.1 million children were
zero-dose children, respectively. India ranks second
among the number of zero-dose children for the
countries with the greatest number of zero-dose
children in absolute numbers. This has given rise to
both drop out and missed out children. Globally, the
coverage of antigens as given in Table 3 shows a re-
duction from 2019 to 2021; however, an improve-
ment in coverage is evident from 2022 to 2024.

Geographically, the distribution of zero-dose chil-
dren in India has been found to be highly uneven,
with higher concentrations in areas facing large-scale
development challenges, particularly in States such
as Bihar, Uttar Pradesh, Madhya Pradesh, Rajasthan,
and Assam.35 Additionally, urban areas with signifi-
cant migrant or informal sector populations, such as
Maharashtra, Karnataka, and Gujarat, also see a
higher prevalence of zero-dose children.3

As per the latest WUENIC report 2024 for 194 coun-
tries released on 15t July 2025, India has significant-
ly overturned the zero-dose landscape of the previ-
ous year. The number of zero-dose children in the
country have reduced from approximately 2.6 mil-
lion in 2013 to 1.6 million in 2023 and further 0.9
million in 2024.10
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Table 1: Number of zero-dose children in India as
per WUENIC 2019-2024 estimates

Year No.ofZe- No.ofZero- India asa propor-
ro-dose dose chil- tion to the estimat-
children dreninthe ed global Zero Dose
in India* World* burden

2019 14,11904 1,34,77,302 10%

2020 29,81,541 1,57,25,802 19%

2021 27,336,114 1,81,79,505 15%

2022 11,39,518 1,41,84,589 8%

2023 1592409 1,41,54,775 11%

2024 9,08,667 1,41,91,633 6%

*Source: WUENIC estimates 2024 report; zero-dose children-
Children not received DPT-1 within 1st year of their life.

Table 2: Antigen wise year wise WUENIC cover-
age estimates (%) in India

Antigen\Year 2019 2020 2021 2022 2023 2024

DTP 1 94 87 88 95 93 96
DTP 3 91 85 85 93 91 94
MCV 1 95 89 89 95 93 97
MCV 2 84 81 82 90 90 92
BCG 92 85 84 91 89 91

*Source: WUENIC estimates 2024 report; DTP1- First dose of
diphtheria, tetanus, and pertussis-containing vaccine; DTP3-
third dose of diphtheria, tetanus, and pertussis-containing
vaccine; MCV 1- Measles-containing-vaccine first-dose; MCV 2-
Measles-containing-vaccine  second-dose; BCG-  Bacillus
Calmette-Guérin vaccine

Table 3: Global antigen wise year wise WUENIC
coverage estimates (%)

Antigen\Year 2019 2020 2021 2022 2023 2024

DTP 1 90 88 86 89 89 89
DTP 3 86 83 81 84 84 85
MCV 1 86 83 81 83 83 84
MCV 2 71 71 71 73 74 76
BCG 89 86 85 88 87 88

*Source: WUENIC estimates 2024 report

India’s staggering reduction of approximately 0.7
million zero-dose children speaks volumes about the
country’s immunization efforts. In just one year, In-
dia’s coverage of DTP 1 has increased from 93% to
96% (Table 2), while the global average remains
stagnant at 89% since the last 3 years (Table 3). Out
of total 194 countries, only 93 countries including
India have DTP-1 coverage of 96% or above. Thereby
reducing the zero-dose children by 43% from 2023.10
Figure 1 depicts the immunization coverage of DTP-1
and 3 antigens with number of zero-dose children as
per WUENIC 2024.

Figure 2 compares the antigen wise coverage among
Indian and Global context in 2024. As evident in the
WUENIC 2024 report, India has shown its commit-
ment to vaccinate all eligible children for age-
appropriate vaccination and staying way ahead than
the global immunization coverage. In comparison to
global average coverage of all antigens, India's anti-
gen wise coverage, mostly above 90%, is far above
the global trends, including DPT coverage at 96%.
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Figure 2: Antigen Wise Coverage: India vs Global (WUENIC 2024)

Table 4: Interventions to reach out to every child
as per Zero Dose Implementation plan (ZIP)

Sr. Intervention

No.

1 U-WIN, a digital platform for improved name-wise
immunization tracking

2 Data analytics for routine immunization review

3 Community of Practice on Demand for building a
community to support demand creation

4 Mobilizer incentivization for encouraging mobiliza-
tion efforts by ASHAs

5 Improved and inclusive microplanning to reach the
underserved areas

6 Monitoring and Mentorship for strengthening sup-
portive oversight

7 CSO engagement for effective outreach

8 Rapid Immunization Skill Enhancement and Insti-
tutionalized training for capacity building of health
workers

9 Program Monitoring and Action

10 Behavioural and Social Drivers for identifying and
addressing social factors influencing vaccination
uptake.

11 Establish participatory and data-driven review
mechanisms
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India’s continued efforts to reach out to Zero-
dose children and recent achievements: India has
adapted a “Guidance Document on Strategic Ap-
proach for Reaching Zero-dose children in India”11
with an aim to vaccinate all children and leaving no
one behind. The guidance document aims to define a
Zero Dose Implementation plan (ZIP) through a
Health system strengthening approach. The Govern-
ment of India has prioritized 143 districts across
eleven high-burden and vulnerable States accounta-
ble for an estimated 60% of zero-dose children
through its ZIP, a targeted strategy aimed at identify-
ing and vaccinating zero-dose children in these
communities. The ZIP identifies 11 interventions to
reach out to every child (table 4).

U-WIN tracked 27.77 crore vaccine doses adminis-
tered to 7.43 crore beneficiaries through 1.26 crore
vaccination sessions held up till 25% November
202412, Successful implementation of these efforts
will further strengthen the reach of immunization in
country. The immediate impact of this holistic ap-
proach in reaching zero-dose children along with
emphasized coverage of eligible children with all due
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vaccines is reflected in the gains, as mentioned in the
WUENIC 2024 report.

Breadth of Protection: Indian and Global scenar-
io: The Breadth of Protection (BOP) is an index that
represents the average coverage attainment across
all globally recommended vaccines, regardless of in-
troduction status in the country!3. BOP is calculated
based on the below formula:

BOP= ((DTP3 x 3) + HepB3 + Hib3 + I[PV1 + MCV1 +
MCV2 + PCV3 + POL3 + RCV1 + RotaC + HPV)/13.

We have extracted the BOP calculation from WUENIC
from 2019 and 2024. BOP in India has continued to
improve because of the continued implementation of
newer vaccines and has shown significant progress
as compared to the global progress (Figure 3 and 4).

100 DTP 1st
dose

DTP 2nd
dose

Rotaviru
s

PCV 3rd MCV 1st
dose dose
Polio
IPV1 3rd dose
Hep B3

2024

eeeee2019

*Source: WUENIC estimates 2024 report

Figure 3: Breadth of Protection: India (2019 and
2024)
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Rota C

DTP
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PCV MCV
3rd 1st
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Polio
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2024 =—0=2019

*Source: WUENIC estimates 2024 report

Figure 4: Breadth of Protection: Global (2019 and
2024)
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Comparing on the BOP indicator, India has made ex-
ceptional progress by increasing BOP from 83.66%
in 2023 to 86.85% in 2024, which is a 3.4 percentage
point increase, whereas Global increase is only 2
percentage points from 72.77% in 2023 to 74.85% in
2024 (Figure 5 and 6). With every New Vaccine in-
troduction in India, the immunization system got
strengthened and resulted in the improvement of
converges of existing vaccines under UIP.

With each year the scope of Intensified Mission In-
dradhanush (IMI) catchup round was increased, IMI
5.0 in 2023 was conducted across the all districts
with an aim to reach out to zero-dose children, com-
plete vaccination of children up to 5 years of age, and
special focus on Measles-Rubella (MR) vaccination in
view of MR elimination targets of the country. IMI al-
lows identification and inclusion of catchment areas,
nomadic settlements and other vulnerable popula-
tion groups missed in the routine microplanning and
has resulted in a 34% decline in the zero-dose chil-
dren since its inception up till 202314 and strength-
ening of routine immunization hence improved Full
Immunization Coverage (Figure 7).

National Immunization Days (NIDs) and Sub-
National Immunization Days (SNIDs) for polio-free
status, Village Health and Sanitation Days (VHNDs)
and outreach activities at the community level have
contributed to reaching missed communities and en-
suring vaccination of zero-dose children.’> Innova-
tive IEC (Information, Education and Communica-
tion) campaigns have addressed the vaccine avoid-
ance behaviour and helped generate awareness on
the safety, efficacy and importance of vaccines,
thereby leading to vaccine demand generation.

DISCUSSION

The State of the World’s Children 2023 by Unicef re-
ported that 1 out of every 5 children are zero-dose
who are un-vaccinated or under-vaccinated, thereby
making them vulnerable to wide array of vaccine
preventable diseases.l¢ The resurgence of zero-dose
children in India in 2023, despite post-pandemic re-
covery efforts and long-term system strengthening,
suggests persistent vulnerabilities in the health eco-
system. This is evident by increase probability and
number of measles outbreak reported globally as
well as in India.l”

A study conducted by Causey et al. in 2021 estimated
that routine immunization coverage dropped by
7.7% globally in 2020, leaving 30 million children
under-vaccinated, of whom nearly 17 million re-
ceived no vaccines at all.18 The findings of study are
aligned with India’s surge in zero-dose children in
both 2020 and 2023, suggesting that recovery was
neither uniform nor sustained. A study by Feikin et
al. in 2022 showed that political instability,
healthcare worker strikes, and natural disasters are
among the most significant contributors to service
delivery gaps in immunization.19.20,21,22
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One of the most pressing challenges was the nation-
wide strike by frontline workers, especially ASHAs,
across several States such as Bihar?3, Haryana?4, Ut-
tar Pradesh?5, and Madhya Pradesh2627, Maharash-
tra28 which echoes the findings from African coun-
tries29. According to the Center for Science and Envi-
ronment and Indian Meteorological Department3?,
India faced extreme weather events such as heat-
waves, cyclones, snowfall, cloudbursts, floods, land-
slides, and cold waves on 235 out of 273 days until
September 30, 202331 which not only lead to loss of
life and infrastructure but also strained health sys-
tems affecting the delivery of health services includ-
ing immunization. Climate change affect the accessi-
bility, vaccine stability, and pathogen variation.32 Ac-
cording to the WHO, the direct damage costs to
health from climate change are estimated to be be-
tween US$ 2-4 billion per year by 2030.33 Climate
change significantly impacts health by increasing
outbreaks of infectious diseases, driving displace-
ment and disrupting health systems. The impacts of
climate change on health disproportionately affect
vulnerable groups such as children, women and dis-
placed people, with health workers facing increased
risks, especially during extreme climate events.

These reasons can fairly be assumed to significantly
affect the prevalence of Zero-dose children. A multi-
country analysis by Arsenault et al. in 2022 found
that zero-dose children disproportionately belong to
families in the poorest quintile, with limited mater-
nal education and minimal antenatal care exposure.
In India, data from NFHS and WUENIC corroborate
this, with disadvantaged geographies and social
groups bearing the highest zero-dose burden.” En-
couragingly, India’s efforts through ZIP intervention
tries to bring a cohesive approach of digitalisation of
immunization records, tracking of beneficiaries, mit-
igating immunization coverage challenges due to mi-
gration through U-WIN portal. U-WIN and micro-
planning directly address barriers such as socioeco-
nomic disparities and digital divides by enabling
real-time name-based tracking of due beneficiaries,
targeted outreach, and equitable service delivery. U-
WIN enhances beneficiary visibility and continuity of
care, especially for migratory and underserved popu-
lations, while microplanning ensures tailored, com-
munity-based strategies to reach zero-dose children
in hard-to-reach areas. ZIP also envisaged strength-
ening of programme review at all levels through data
analytics and strengthening review mechanism, de-
mand generation in the society for vaccination by es-
tablishing a community of practice on demand which
would guide approaches to improve vaccine confi-
dence and burst myths and hesitancy associated with
vaccines and vaccination. CSO engagement, improved
microplanning and strengthened monitoring and
mentoring of the program are targeted towards con-
tinuous improvement in the programme focusing on
zero-dose children. These interventions are well
thought and are consistent with global recommenda-
tions from the [A2030. The ZIP’s multi-pronged ap-
proach is aligned with strategic interventions in
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countries like Cambodia, Nigeria, Uganda, Bangla-
desh and Rwanda, where community engagement,
digital tools, and targeted microplanning significant-
ly improved vaccine uptake among the hardest-to-
reach.3435 Observing the increased DPT1 coverage by
3 percentage-points, India’s immunization pro-
gramme has shown a resilient recovery towards re-
ducing zero-dose children in 2024. The mean im-
munization coverage for India is 83.4%, which is
more than 10 percentage point of the global cover-
age.l* India, through proactive strategies and contin-
ued measures such as the recently launched National
Zero Measles-Rubella Elimination Campaign 2025-26
under the “Act Now” and approach3¢ is consistently
striving for strengthening their Routine Immuniza-
tion. However, the overall impact of such interven-
tions on the public health outcomes would be known
in the coming years.

LIMITATIONS

This narrative review is limited to a desk review of
secondary data such as WUENIC and NFHS data, with
no primary data collection conducted to understand
ground-level realities. Consequently, several local
factors and context-specific variables that may have
contributed to the increase or decrease in the num-
ber of Zero-dose children could not be taken into
consideration. WUENIC use reported administrative
data and survey data to bring the WUENIC estimates
yearly hence is dependent upon the quality of re-
ported data by the countries. WUENIC uses UN popu-
lation estimates as a denominator for coverage calcu-
lations, which may differ from country-reported
population data. NFHS data relies on recall of the re-
spondents. It is a survey of limited households which
has been extrapolated to give the national figures.

CONCLUSION

Despite signs of recovery and stabilization in routine
immunization services, India witnessed a concerning
2% increase in the number of Zero-dose children in
2023. Health systems can be considered truly resili-
ent only when they are equipped to absorb unex-
pected shocks that disrupt health outcomes. India
reduced zero-dose children by 43% in 2024 through
ZIP and digital interventions, despite a 2023 setback.
Addressing the zero-dose challenge will require not
only targeted outreach and catch-up drives but also
increased funding for mobile vaccination units and
digital training for ASHAs in equity-based planning,
digital interoperability, and frontline workforce em-
powerment. Further, climate proof solutions like Ne-
pal’s solar-powered cold chain systems, India’s use of
solar-powered ice-lined refrigerator (ILR) in difficult
topographies and Madagascar’s cyclone-resistant so-
lar refrigeration units can be utilized to keep vac-
cines safe and ensure uninterrupted services during
extreme weather events.373839 [dentifying the zero-
dose children and ensuring their complete vaccina-
tion, has the potential to reduce the mortality among
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infants, children. These measures will not only help
achieve the IA 2030 goals but also contribute mean-
ingfully to the broader SDGs particularly those relat-
ed to SDG-3 (Health), SDG-4 (Education), and SDG-10
(Inequality). Vaccinating zero-dose children reduces
under-five mortality, supporting SDG 3.2 which fo-
cuses on ending preventable deaths of newborns, to
reduce neonatal mortality to at least 12 deaths per
1,000 live births and children under 5 years of age to
at least 25 deaths per 1,000 live births by 2030. Mov-
ing further, future studies should explore primary
data collection in high-burden districts to estimate
the zero-dose children burden. Strengthen supply
chains, disease surveillance, early warning systems
and health workers’ capacity as part of the broader
effort to build climate-resilient health systems and
prioritise the identification of vulnerable groups fac-
ing climate-related health threats in national Vulner-
ability and Adaptation (V&A) assessments, including
children, women and displaced populations, as well
as community health workers. Develop risk models
that reconcile health sector information, such as im-
munisation coverage and presence of ‘zero-dose’
children, with climate data to anticipate the impacts
of extreme weather events on health, particularly on
this population and their communities.
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Abbreviation

IA 2030- Immunization Agenda 2030

SDG- Sustainable Development Goals

DTP1- First dose of Diphtheria, Tetanus, and Pertussis-
containing Vaccine

ANC- Ante Natal Checkup

WUENIC- WHO/UNICEF estimates of National Immuniza-
tion Coverage

NFHS- National Family Health Survey

BOP- Breath of Protection
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UIP- Universal Immunization Programme

VPDs- Vaccine Preventable Diseases

ASHA- Accredited Social Health Activist

DTP3- Third dose of Diphtheria, Tetanus, and Pertussis-
containing Vaccine

MCV 1- Measles-containing-vaccine first-dose
MCV 2- Measles-containing-vaccine second dose
BCG- Bacillus Calmette-Guérin vaccine

ZIP- Zero Dose Implementation plan

U-WIN- Universal Immunization Programme WIN
MR- Measles-Rubella

HepB- Hepatitis B

Hib- Haemophilus Influenza B

IPV- Inactivated poliovirus vaccine

PCV- Pneumococcal Conjugate Vaccine

POL- Poliovirus Vaccine

RCV- Rubella-containing vaccine

RotaC- Rotavirus Vaccines Completed dose
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