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INTRODUCTION 

The WHO first introduced the idea of an immunization 

programme in 1974 with the inauguration of the 

Expanded Programme for Immunization (EPI), which 

aimed to control and eradicate the six most frequent 

preventable diseases: diphtheria, pertussis (whooping 

cough), tetanus, polio, tuberculosis and measles. The 

Alma-Ata Declaration of 1978 included an immunization 

programme to achieve the goal of “Health for All” by the 

year 2000.1 In India, the Expanded Programme for 

Immunization (EPI) was launched in 1978 and was 

renamed the Universal Immunization Programme (UIP) 

in 1985 (Figure 1), following the addition of the measles 

vaccine and the discontinuation of the typhoid vaccine, 

thereby broadening its scope.2,3 India and China practiced 

some form of inoculation before the 16th century, but 

modern immunization emerged in India in the 19th 

century.4 

In April 2011, the Ministry of Health and Family Welfare 

initiated the National Vaccine Policy, offering guidelines 

to enhance evidence-based vaccine research, 

development, production, procurement and quality 

assessment within the UIP.5 A few major objectives of 

this programme may be stated as follows.1 
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To reduce mortality and morbidity due to six vaccine 

preventable diseases (VPDs). Support for alternate 

vaccine delivery from PHC to sub-centre. Deploying 

retired manpower to carry out immunization activities in 

urban slums and underserved areas, where services are 

deficient. Mobility support to the district immunization 

officer as per the state plan for monitoring and supportive 

supervision. Review meeting at the state level with the 

districts at a six-month interval. Training of ANM, cold 

chain handlers, mid-level managers, refrigerator 

mechanics and others. Support for the mobilisation of 

children to immunization session sites by ASHA, women 

self-help groups and others. 

It is crucial to talk about the situation at the global to 

local levels to better understand the immunization 

programme’s implementation status. In this paper, an 

effort has been undertaken to comprehend the 

effectiveness of the immunization programme in India.     

Objective 

The primary objective of this paper is to illustrate the 

performance of the immunization programme in India, 

considering a multi-level discussion starting from the 

national to the district level. 

METHODS 

The study is based on secondary data gathered from 

various sources. The National Health Mission, the 

National Family Health Survey (NFHS), the Ministry of 

Health and Family Welfare, the Chief Medical Officer of 

Health (CMOH) and the Deputy II office are only a few 

of the sources of secondary data used in the study. 

Several maps and diagrams have been prepared to 

provide a broad overview of immunization programme’s 

performance for easier comprehension. The maps and 

diagrams were created using QGIS and MS Excel. A 

thorough assessment of the literature was conducted to 

develop a conceptual framework and support the overall 

discussion.  

Since the study focuses on a multi-stage analysis across 

different geographical scales, it relies on secondary data 

obtained from multiple sources collected at different time 

periods. The timing of data collection varies from the 

national level to the state, district and CD–block levels, as 

these datasets were not generated simultaneously. The 

timing of secondary data in this study spans from 2011 to 

2024, as mentioned in the respective figures. 

The study encompasses a range of relevant variables, 

such as infant mortality rate (IMR), DPT 1, DPT 3, BCG, 

Polio 3, TTPW, OPV, measles and percentage full 

immunization coverage across several stages of analysis. 

Starting with India and going down to the district level, 

the study is viewed as a multi-level discussion. First, 

India's performance was discussed; next, the state-wise 

performance of the immunisation programme was 

highlighted; next, the district-wise performance of the 

immunisation programme was discussed; and finally, a 

block-by-block discussion was presented for Malda 

district, one of the underperforming districts of West 

Bengal (Figure 2). 

RESULTS 

Immunization is one of the most effective public health 

interventions for reducing child mortality and preventing 

vaccine-preventable diseases. India has made substantial 

progress in expanding immunization coverage through 

successive national immunization programmes and 

improvements in healthcare delivery systems. The results 

of the study provide an overview of the immunization 

coverage in India through a multi-level analysis. The 

study examines the status of immunization from the 

national level to the state and districts levels, with 

practical emphasis on West Bengal and Malda district. 

Figure 3 illustrates the changing trend in the IMR in India 

and the state of West Bengal over the observed period 

(2011 to 2017). The figure provides a comparative picture 

of the decline in IMR, although the rate and pace of 

decline vary across the two. This result provides evidence 

of the gradual improvement in infant health outcomes in 

India and West Bengal. 

Figure 4 illustrates the immunization system in India and 

highlights the important functions performed by various 

health professionals in ensuring effective vaccination 

coverage. The figure depicts the systematic process of 

immunization, including vaccine delivery, administration, 

monitoring and follow-up, while emphasizing the roles of 

healthcare workers at different levels of the health 

system. 

It also demonstrates the coordinated efforts of health 

professionals and the healthcare system in improving 

immunization coverage, strengthening child and 

community health in India. Figure 5 presents the 

comparative assessment of India in relation to eight other 

developing or less developed countries based on the 

selected indicators. The comparison clearly demonstrates 

that India occupies a considerably better position than the 

countries included in the analysis. The result provides 

evidence of its better performance compared with the 

selected international counterparts. 

Figure 6 illustrates the state-wise distribution of Full 

Immunization coverage across India and provides a 

comparative overview of the performance of different. 

The figure indicates considerable variation in 

immunization coverage among the states, with several 

states demonstrating a high level of performance. Among 

these high-performing states, West Bengal shows a 

satisfactory level of Full Immunization Coverage, 

reflecting the effectiveness of its immunization services 

and the relatively successful implementation of 

vaccination programmes. 
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Figure 1: Major health programmes in India. 

 

Figure 2: Methodological framework. 

 

Figure 3: Trends of infant mortality rate in India and 

West Bengal. 

 

Figure 4: Indian immunization system.14 

 

Figure 5: Comparison between India and other 

Countries with a high number of zero-dose children 

for DTP-containing vaccine.15 

 

Figure 6: Percentage full immunization coverage 

(FIC) for FY 2023-24.17 

 

Figure 7: Trends in vaccination coverage in West 

Bengal.18 
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Figure 8: Coverage of all basic vaccinations by 

districts in West Bengal.18 

 

Figure 9: Performance of immunization programme 

in Malda district. 

Figure 7 illustrates the changing trends in vaccination 

coverage among children aged 12 to 23 months in West 

Bengal, based on data from the National Family Health 

Surveys (NFHS-1 to NFHS- 5). The figure presents the 

percentage of children receiving key childhood 

vaccinations, including BCG, Polio 3, DPT 3 and 

Measles, across the successive NFHS rounds. A clear and 

consistent improvement in vaccination coverage is 

observed in the diagram. 

Figure 8 presents a comparative assessment of 

vaccination coverage across the districts of West Bengal. 

The figure highlights considerable inter-district variation 

in the level of immunization coverage, indicating that the 

performance of the vaccination programmes is not 

uniform throughout the state. While several districts 

demonstrate relatively higher and satisfactory levels of 

vaccination coverage, Malda emerges as one of the 

comparatively underperforming districts. Using data 

obtained from the office of the Chief Medical Officer of 

Health (CMOH), a spatial map has been prepared to 

present the current status of immunization across the 

blocks of Malda district. In accordance with the expected 

level of achievement (ELA), immunization rates and the 

supply rates of different vaccines have been calculated to 

assess the performance of the immunization programme 

at the block level. The resulting figure highlights 

considerable spatial variation in immunization coverage 

and vaccine supply. The spatial variation indicates that 

the availability and delivery of vaccines, as well as the 

level of immunization achievement, are not uniform 

across the district. 

DISCUSSION 

Immunization programmes are a major public health 

advancement, significantly increasing life expectancy and 

reducing infant mortality rates. They have been 

complemented by improved access to healthcare and 

clean water. Vaccines have been a part of human history 

for more than two centuries and are regarded as one of the 

best ways for the body to fight off illness.6 Millions of 

lives are saved annually by vaccination, making it a 

global health success. In Southeast Asia, vaccine-

preventable illnesses account for about 20% of all 

fatalities in children under five.3 Regular childhood 

immunizations can promote lifelong health and improve 

outcomes by decreasing stunting.7-9 At a UN meeting in 

2019, 193 nations, including India, unanimously pledged 

to provide universal health coverage (UHC), with a focus 

on ensuring that everyone has access to high-quality 

health care without facing financial hardship.10-12   

Immunization programmmes are essential for reducing 

the IMR, alongside other health care strategies. A 

diagram (Figure 3) showing the changes in IMR in India 

and the Indian state of West Bengal has been provided as 

evidence. The IMR from 2011 to 2017 is shown in the 

figure. The trend lines for the Indian state of West Bengal 

and the country as a whole indicate a downward trend, 

reflecting the improvements in maternal and child 

healthcare, medical facilities, immunization coverage, 

nutrition and overall socioeconomic conditions. One of 

the biggest public health initiatives, the UIP targets 

around 2.67 crore newborns and 2.9 crore pregnant 

women per year. It is one of the most cost-effective 
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public health initiatives, largely responsible for the 

decline in the vaccine-preventable under-5 mortality 

rate.13 

Under UIP, immunization is provided free of cost against 

12 vaccine-preventable diseases: Nationally against 9 

diseases-diphtheria, pertussis, tetanus, polio, measles, 

rubella, severe form of childhood tuberculosis, Hepatitis 

B and meningitis and pneumonia caused by hemophilus 

influenza type B and Sub-nationally against 3 diseases-

rotavirus diarrhoea, pneumococcal pneumonia and 

Japanese encephalitis; of which rotavirus vaccine and 

pneumococcal conjugate vaccine are in process of 

expansion while JE vaccine is provided only in endemic 

districts.13 Micro plans are developed at the district level 

to guarantee that every child has access to vaccinations. 

At the block level, primary health centres (PHCs) 

supervise community health workers (CHWs) and 

manage the cold chain for vaccine storage. Sub-centres 

(SCs) are essential to vaccine distribution within the 

system. The immunization system in India and the 

functions of health professionals are depicted in an 

accompanying (Figure 4).   

With a target cohort more than three times greater than 

that of the other nine countries examined, India has the 

greatest number of children who have received 

vaccinations. Among them, it is the only nation with DTP 

(Penta- 1) coverage higher than 90 per cent (Figure 5). 

Launched in December 2014, Mission Indradhanush (MI) 

seeks to increase children’s full immunization coverage to 

90 per cent, especially in low- coverage areas and among 

hard-to-reach groups where children are unvaccinated or 

only partially vaccinated.16 The national full 

immunization coverage for the financial year 2023 to 

2024 is 93.5 percent. 

The state-wise Full Immunization Coverage is shown in 

the figure (Figure 6). Among many high-performing 

states, the state of West Bengal shows satisfactory 

performance in terms of the immunization programme. 

The provided figure (Figure 7) illustrates West Bengal’s 

vaccination coverage trends, taking into account the 

percentage of children aged 12 to 23 months who have 

received immunizations. In the case of all basic 

vaccinations, BCG, Polio 3, DPT 3 and Measles vaccines, 

the trend emphasises the progressive nature of 

immunization. The trend has been demonstrated by 

several NFHS (National Family Health Survey) surveys 

conducted between 1992-1993 and 2019-2021, indicating 

substantial progress in the immunization programme over 

time. The overall upward trend demonstrates West 

Bengal’s progress in expanding childhood immunization 

and strengthening preventive healthcare.       

Purba Barddhaman has the highest district-wise coverage 

of all basic vaccines (97 percent), whereas Paschim 

Barddhaman has the lowest (62 percent). For West 

Bengal as a whole, the coverage is 88 percent. Eleven 

districts covered fewer than 90 percent of children, while 

nine districts performing well, covering 90 percent and 

above of children aged 12 to 23 months. Malda is one of 

the underperforming districts of West Bengal (Figure 8). 

The relatively lower coverage in Malda suggests the need 

for greater attention towards improving the reach and 

effectiveness of immunization services, particularly 

among vulnerable and underserved populations. 

Strengthening healthcare infrastructure, enhancing 

community-level awareness, ensuring regular outreach 

and follow-up services could help address the existing 

gaps. Investigation at the grassroots level is crucial for 

understanding the progress of the immunization 

programme. A map (Figure 9) of the Malda district 

includes a few of important vaccines such as TTPW, 

BCG (Bacillus Calmette-Guérin, which is given to infants 

and children to prevent tuberculosis), OPV (Oral Polio 

Vaccine), DPT (D: Diphtheria- a severe respiratory 

illness; T: Tetanus- also known as lockjaw, affecting the 

nervous system; P: Pertussis- commonly known as 

whooping cough) and Measles (designed to provide 

immunity against the highly contagious measles virus). In 

the Malda district, the performance of the Universal 

Immunisation Programmes in various CD blocks is quite 

good. Using data from the CMOH office, a map has been 

created to depict the current situation. In accordance with 

the ELA, the immunization rates and different vaccine 

supply rates have been computed. 

Seven blocks- Kaliachak- II, Old Malda, Habibpur, 

Bamongola, Manikchak, Ratua- II and Chanchal- II are 

depicted on the above map as having more than or very 

nearly 100 percent population coverage under the 

immunization programme. However, three other blocks, 

namely Kaliachak-I & II, Chanchal- I show 

comparatively poor conditions with population coverage 

from 77 to 86 percent. The map also shows the spatial 

distribution of the vaccination supplies throughout the 

various Malda district blocks. Nearly every block 

performs better in meeting the ELA’s population 

coverage target. BCG has the highest population coverage 

of any vaccination when compared to other vaccines, 

even though the supply of other vaccines also performs 

better. 

Challenges in programme implementation 

In 2011, India’s immunization rate reached 61 %.19 

However, one of the obstacles to vaccination coverage is 

the dropout rate.20,21 Studies also show that India’s 

Routine Immunization (RI) faces challenges, with DTP3 

coverage at only 61 % in 2010 compared to 77 % in 

South-East Asia (SEA) and Africa. To address this, the 

SEA Regional Director declared 2012 as the year of 

Intensifying RI, an initiative backed by the Government 

of India.22 Infants from lower caste and less educated 

families face higher mortality rates compared to those 

from higher caste families and disparities in child health 

by socio-economic position have been extensively 

documented globally.23-25 The acceptance of 

immunization vaccines is hampered by several variables, 
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including general reluctance, fear of negative side effects, 

misinformation about vaccines and others.26-28 

In certain places, parents have seen healthcare 

personnel’s behaviour and counselling as a barrier to 

vaccinating their children.28,29 Compared to conventional 

EPI vaccinations, rising per-dose costs for contemporary 

additions put a strain on public healthcare expenditures.30-

33 Vaccines should normally be kept in the “cold chain”, 

which is between +2 and +8˚ C, to maintain their 

effectiveness. Nonetheless, there are acknowledged 

difficulties in following the vaccination cold chain 

protocols.31,34 Reliance on paper records and a lack of 

real-time tracking led to high vaccine wastage and missed 

immunizations.35 Poor Road infrastructure frequently 

makes it difficult for residents to reach clinics or for 

mobile immunization teams to reach rural or isolated 

areas.36,37   

Limitations 

One of the major limitations of the study is that it adopts 

a hierarchical analytical approach, covering different 

geographical scales from the national level to the CD 

block level, rather than relying on a primary sample 

survey. Consequently, the study does not directly capture 

the actual difficulties, perceptions, experiences or barriers 

faced by individuals and households in accessing 

immunization facilities. Factors such as socioeconomic 

conditions, geographical accessibility, awareness, 

healthcare-seeking behaviour and service-related 

constraints could therefore not be examined 

comprehensively from the beneficiaries’ perspective. The 

findings are primarily based on available secondary data 

and spatial comparisons, which may limit the ability to 

explain the underlying causes of variations in 

immunization coverage.  

Since the study focuses on a multi-stage analysis across 

different geographical scales, it relies on secondary data 

obtained from multiple sources collected at different time 

periods. The timing of data collection varies from the 

national level to the state, district and CD – block levels, 

as these datasets were not generated simultaneously. 

Despite these limitations, the multi-level approach 

provides a useful overview of immunization coverage and 

spatial disparities and also offers a valuable basis for 

understanding the overall immunization situation in India, 

particularly in West Bengal and Malda district. The study 

recommends a more detailed discussion of the 

immunization programmes at different geographical and 

administrative scales to identify variations, challenges 

and gaps in immunization coverage.  

CONCLUSION  

The foregoing discussion highlights that the declining 

IMR in India and West Bengal which reflects 

improvement in child healthcare, immunization, nutrition 

and related health services. India has achieved relatively 

favourable vaccination coverage compared with several 

other developing countries. The state of West Bengal has 

also demonstrated satisfactory immunization coverage 

over time. However, significant spatial disparities exist 

within the country, states and different districts. The 

hierarchical approach helps reveal disparities at different 

geographical scales and provides a comprehensive 

understanding of the overall immunization situation.       

Neonatal mortality accounts for over half of under-five 

deaths in India and more than 40 percent of under-five 

deaths worldwide. Routine childhood vaccinations 

significantly enhance child survival rates, preventing 

approximately 2-3 million deaths annually worldwide. 

Achieving the Sustainable Development Goals by 2030 

requires addressing socio-economic disparities in child 

health and the effectiveness of immunization 

programmes. India has significantly reduced newborn and 

young child mortality, with the infant mortality rate 

dropping from 47 to 33 per thousand live births (over 28 

percent decrease) between 2010 and 2017. Similarly, the 

under-five mortality rate decreased by 29 percent, from 

55 in 2011 to 39 per thousand in 2016. 

Strengthening the immunisation programme requires a 

combination of better infrastructure, technology, 

community engagement and healthcare workforce 

support. The government can improve vaccine coverage 

by expanding cold-chain facilities in remote and rural 

areas, ensuring an uninterrupted vaccine supply and using 

digital tracking systems to monitor beneficiaries and 

reduce missed vaccinations. An inventive technical 

solution designed to improve vaccination supply chain 

systems nationwide is the Electronic Vaccine Intelligence 

Network (eVIN) in India. Evidence suggests that NGOs 

(Non-Governmental Organisations) facilitating 

government programmes can improve health care 

delivery performance effectively. Moreover, greater 

awareness campaigns through schools, local leaders and 

social media can help counter misinformation and 

increase public trust in vaccines. 
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