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Background & objectives: Immunization is an efficient and cost-effective way of lowering the infectious 
disease related morbidity and mortality in the community. The current study reviewed the trend of 
immunization, gaps in doses of vaccine given at the same time and gaps between the doses of same 
vaccine from National Family Health Survey (NFHS 1-5) rounds.

Methods: The current study extracted data from all five NFHS rounds conducted from 1992-93 to 2019-
21. The study analyzed the State-wise and demography-wise distribution of trends of immunization 
from NFHS-1 to NFHS-5. State wise distribution of change in vaccination coverage between NFHS-4 
and 5 was analyzed. The study also assessed the State-wise trends of fully vaccinated and unvaccinated 
children from NFHS 1-5.

Results: The northeastern States had maximum gap between the vaccination given at birth i.e., 47.3 per 
cent between BCG and Hepatitis B, and 32.8 per cent between BCG and birth dose of OPV in Manipur 
in NFHS -5. A gradual rise in the percentage of male (40.2%) and female (41.9%) childrens’ vaccination 
was found across the NFHS rounds with reduction in gap between the male and female vaccination 
from NFHS-1 (2.6%) to NFHS-5 (0.9%). The percentage of vaccination decreased proportionately with 
birth order. The vaccination coverage has increased in both urban and rural population, but the rise 
was higher in rural (45.9%) areas than urban (24.8%). An increase in percentage of fully vaccinated 
children by 41.2 per cent and decrease in percentage of non-vaccinated children by 26.4 per cent was 
observed from NFHS-1 to NFHS-5.

Interpretation & conclusions: Our analysis clearly suggests that immunization coverage has improved 
over a period of time but the variability in vaccine coverage across States and gap in vaccine doses needs 
attention of the policy makers to cover this for achieving our national immunization goals.
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Immunization is one of the vital components 
of public health and for disease prevention. It is an 

efficient and cost- effective way of lowering the 
infectious disease related morbidity and mortality 
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whilst improving the quality of life (QOL) in the 
community1. A variety of diseases that once contributed 
to substantial morbidity and mortality have been 
controlled and eradicated due to various immunization 
initiatives by the Government2,3. In order to reduce the 
morbidity, mortality and disability among children, the 
Government of India (GoI) launched the Expanded 
Programme on Immunization (EPI) in 1978 to prevent 
children from six serious preventable diseases namely 
diphtheria, pertussis and tetanus (DPT), tuberculosis, 
poliomyelitis and measles4. In order to fill up the deficit 
pockets, the GoI launched Mission Indradhanush 
in December 2014 to increase the proportion of 
immunization of under-vaccinated and unvaccinated 
children which was later on revamped into Intensified 
Mission Indradhanush (IMI) in 2017 and IMI 2.0 
in 2019 as part of an extensive effort to speed up 
the progress5,6. Among other efforts, immunization 
services are strengthened by adopting robust record-
keeping system like vaccination cards and, mother 
and child protection (MCP) cards. Additional efforts 
in this direction include improvement of vaccination 
supply chain networks across the nation by a cutting-
edge technological innovation named the electronic 
Vaccination Intelligence Network (eVIN)7-9.

The variations in vaccination coverage are 
influenced by a variety of parameters, including 
the child's gender and birth order, maternal age and 
education, the geographical location, the place of 
residence (rural or urban), etc10,11. Other obstacles 
to immunization are shortage of trained personnel, 
especially in remote and inaccessible locations, 
ineffective maintenance of cold chain, subpar 
communication and surveillance, and, inadequate 
laboratory network12. Lack of awareness and parental 
vaccine hesitancy are also causes for concern, influenced 
by a variety of cultural, personal, and vaccine-related 
factors such as rumours and concerns about the cost, 
benefit, and safety of immunization13. Despite the 
efforts and the advances made, immunization coverage 
still seems to be below the fixed target levels as it is 
influenced by many sociocultural and demographic 
factors. Another important aspect of the immunization 
in Sustainable development goals (SDG) is to reach the 
‘zero dose’ children which means those children who 
have not received any routine vaccination.

National Family Health Survey (NFHS) was 
started in India in 1992 which collected information on 
vital parameters including the immunization coverage 
with some behaviour related questions (https://www.
nfhsiips.in/nfhsuser/index.php#). The NFHS-4 was 

conducted in 2015-16 after which the world faced 
COVID-19 pandemic 2020. The COVID-19 pandemic 
affected healthcare in its routine care services including 
immunization services. Although it was claimed that 
the routine immunization services didn’t suffer much 
during COVID-19 pandemic from the Government’s 
side, but various other factors may have affected 
the utilization rates such as lockdown in the area, 
availability of means of transport, information about 
immunization during COVID-19. So far in India, five 
NFHS surveys have been conducted (latest, 5th NFHS 
in 2019-21) which have captured vital information 
regarding immunization and used as a basis for 
revamping many existing policies related to health 
based on the reports generated14-18.

India has set a target for reducing neonatal mortality 
below 12 per 1000 live births and under-5 mortality 
below 25 per 1000 live births by the year 2030 as per 
SDG target 3.219. A constant monitoring and evaluation 
of any programme is critical in finding out the scope and 
level of services being indented under that programme. 
The current study assessed the difference in vaccination 
coverage which are given at the same time in NFHS-5 
and difference in coverage of similar vaccine between 
NFHS-4 and NFHS-5. The study also assessed the 
coverage of immunization in rural and urban area wise, 
male and female wise and vaccine coverage based on 
birth order from NFHS-1 to NFHS-5. 

Materials & Methods

The current study was a secondary data analysis of 
India’s five NFHS surveys conducted from 1992-93 to 
2019-2114-18. The survey included people from different 
age groups and gender covering all States and Union 
Territories of India. The NFHS survey uses a stratified 
two stage sampling technique for recruiting participants. 
The data was collected from primary sampling units 
(PSUs) in rural areas and census enumeration blocks 
(CEBs) in urban areas. The detailed methodology of 
NFHS can be read from the NFHS reports.

The current study extracted State-wise information 
on immunization rates in NFHS-4, NFHS-5 for 
vaccination of children in their first year of life, 
demographic distribution of immunization at the 
national level, residence wise immunization status 
at national level, immunization rate based on birth 
order for children between 12 to 23 months of age as 
presented in the NFHS-4 and NFHS-5 reports. 

The NFHS-1 included survey for BCG (Bacillus 
Calmette-Guérin), DPT, polio and measles14. The 
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NFHS-2 and NFHS-3 collected additional information 
on polio dose at birth (polio 0) besides what was in 
NFHS-115,16. The NFHS-4 collected information on 
hepatitis B (Hep B) vaccine in addition to vaccines-
BCG, DPT, polio and measles17. The NFHS-5 collected 
information on BCG, hepatitis, pentavalent/DPT, 
polio, measles/measles, mumps, and rubella (MMR)/
measles and rubella (MR)/measles-containing vaccine 
(MCV)18.

Chhattisgarh, Jharkhand, Uttaranchal, and Tripura 
were included from NFHS-3 onwards while Andaman 
and Nicobar, Chandigarh, Dadra and Nagar Haveli, 
Lakshadweep, Pondicherry, Telangana and Daman and 
Diu were included from NFHS-4 onwards17. Union 
Territory of Jammu and Kashmir and Ladakh were 
included only in the last survey, although in previous 
surveys these were considered together as Jammu and 
Kashmir State18. Nagaland was not part of NFHS-316.

Statistical Analysis: The data was entered and analyzed 
in the Microsoft excel. The study calculated the 
difference between vaccinations with a tendency to be 
administered at the same time. Absolute differences 
were calculated between the various vaccines given 
to children and status of fully vaccinated and no 
vaccination between NFHS-4 and NFHS-5.

Results

The northeastern States (Manipur, Meghalaya, 
Nagaland, Tripura, Assam, and Mizoram) had 
maximum gap between the vaccination given at birth 
i.e., BCG and OPV (oral polio vaccine) (32.8%, 
30.5%, 26%, 24.8%, 22%, 18.4%, respectively) and 
BCG and Hep B (47.3%, 42.8%, 44.7%, 33.5%, 38.6% 
and 23.6%, respectively) as observed in NFHS-5. The 
maximum difference observed between pentavalent and 
polio vaccine was in its third dose in Andhra Pradesh 
(13.5%) and Tripura (12.5%) while the lowest was 
in Manipur (-1.7%) and Nagaland (-1.7%) in its first 
dose in NFHS-5. The maximum difference in coverage 
of pentavalent first to the third dose was observed in 
Nagaland (12.5%) and Manipur (11.9%), for polio 
vaccine first to the third dose was observed in Nagaland 
(20.5%) and Manipur (19.5%), for Hep B first to the 
third dose was observed in Nagaland (14.6%) and 
Meghalaya (11.9%) in NFHS-5 as presented in Table I.

Table II presents the change in coverage of 
vaccination in different States between NFHS-4 and 
NFHS-5. Lakshadweep (-5.8%), Telangana (-3.9%) 
and Puducherry (-3.5%) observed maximum fall in 

BCG coverage while Telangana (-7.2%), Goa (-5.6%) 
and Lakshadweep (-4.2%) observed maximum fall 
in birth dose of OPV from NFHS-4 to NFHS-5. 
Lakshadweep (-5.8%), Sikkim (-3.8%) and Andhra 
Pradesh (-3.5%) observed maximum fall in first 
pentavalent/DPT dose, Lakshadweep (-5.8%), Punjab 
(-4.2%) and Chhattisgarh (-3%) observed maximum 
fall in second pentavalent/DPT dose while Chandigarh 
(-8%), Punjab (-6%), and Kerala (-4.5%) observed 
maximum fall in third pentavalent/DPT dose from 
NFHs-4 to NFHS-5. Lakshadweep (-7.5%), Sikkim 
(-5.7%) and Telangana (-5.4%) observed maximum 
fall in first polio dose, Lakshadweep (-10.5%), Punjab 
(-7.4%) and Kerala (-4.5%) observed maximum fall in 
second polio dose while Punjab (-14%), Puducherry 
(-8.1%) and Lakshadweep (-6%) observed maximum 
fall in third polio dose from NFHS-4 to NFHS-5. 
Chandigarh (-8%), Punjab (-5%) and Chhattisgarh 
(-3.7%) observed maximum fall in MR dose from 
NFHS-4 to NFHS-5. Punjab (-12.8%), Pondicherry 
(-8.9%) and Goa (-6.5%) observed maximum fall in 
number of fully vaccinated children from NFHS-4 
to NFHS-5. Lakshadweep (5.8%), Telangana (4.3%) 
and Andhra Pradesh (2.4%) reported maximum rise 
in number of ‘no-vaccination or zero dose’ children 
between NFHS-4 and NFHS-5.

A gradual rise in the percentage of vaccination 
among male (36.7-76.9%) and female children (34.1-
76%) was found with a reduction in gap (2.6-0.9%) 
between males and females from NFHS-1 to NFHS-5 
(Fig. 1). Similarly, the urban (50.7-75.5%) and rural 
(30.9-76.8%) population also presented with gradual 
rise in percentage of vaccination from NFHS-1 to 
NFHS-5 with a rise in rural vaccination (0.7%) in 
NFHS-5 as compared to previous rounds as presented 
in figure 2. As the birth order increased, the percentage 
of vaccination decreased proportionately from NFHS-
1 to NFHS-5 (Fig. 3). 

Discussion

The current study analyzed State-wise and 
demography wise distribution of trends of immunization 
from NFHS-1 to NFHS-5. The study also assessed the 
State-wise distribution of vaccination gap in NFHS-5 
and State-wise distribution of change in vaccination 
coverage between NFHS-4 and 5. The introduction of 
Expanded Programme on Immunization (EPI) in 1978 
which was later renamed as Universal Immunization 
Programme (UIP) in 1985, expanded the UIP by 
introducing more vaccines such as hepatitis B and 
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Table I. State-wise distribution of gap in vaccination in NFHS-5
NFHS BCG-OPV 

(birth dose)
BCG-Hep B 
(birth dose)

Penta-Polio 
(1st dose)

Penta-Polio 
(2nd dose)

Penta-Polio 
(3rd dose)

Penta 
(1st-3rd)

Polio  
(1st-3rd)

Hep  
(1st-3rd )

India 9.7 27.8 1.2 2.9 6.5 6.6 11.9 7.6
Chandigarh 3.2 9.5 0.7 4.1 7 5.5 11.8 5.6
Delhi 5.5 21.6 1.7 2.9 4.8 8.7 11.8 9.2
Haryana 9.6 28.3 3.8 5.9 8.1 5.3 9.6 6.3
Himachal Pradesh 2.4 5.8 1 1.3 6 1.9 6.9 1
Jammu & Kashmir 2.3 7 1.1 1.3 5.2 1.8 5.9 2.8
Ladakh 2.2 9.3 1.1 2.5 6.8 4.1 9.8 2.2
Punjab 2.7 9.5 0.3 3 8.8 5.2 13.7 6.6
Rajasthan 4.8 20.6 -0.2 1.5 4.8 5.2 10.2 5.7
Uttarakhand 8.4 26.7 1.6 2.7 5.7 5.1 9.2 6.3
Chhattisgarh 5.8 25.8 0.6 2.2 3.3 7.7 10.4 8.1
Madhya Pradesh 4.1 13.5 1.6 3.6 6.5 6.1 11 7.9
Uttar Pradesh 15.9 42.8 2.6 4.2 7 9.6 14 10.3
Bihar 14.4 27.3 1.3 3.6 9.7 8.4 16.8 9.5
Jharkhand 17.7 33.7 3.9 5.3 9.3 6.5 11.9 7.5
Odisha 3.5 8.7 1 1.8 3.3 2.3 4.6 2.6
West Bengal 9.8 28.4 0.1 1 4.5 2.4 6.8 3.6
Arunachal Pradesh 11.6 22.8 6 7 8.6 9 11.6 10.5
Assam 22 38.6 1.6 3.1 9.1 8.2 15.7 10.7
Manipur 32.8 47.3 -1.7 -0.7 5.9 11.9 19.5 11.8
Meghalaya 30.5 42.8 -1.9 1.1 5 8.7 15.6 11.9
Mizoram 18.4 23.6 3.6 4.2 4.7 4.6 5.7 4.1
Nagaland 26 44.7 -1.7 1.3 6.3 12.5 20.5 14.6
Sikkim 4.4 9 1.9 1.9 4.3 1.8 4.2 5.2
Tripura 24.8 33.5 6.3 8.6 12.5 8.7 14.9 10.6
Dadra and Nagar 
Haveli & Daman 
and Diu

6.1 28.2 -0.2 -0.3 1.1 0.6 1.9 2.5

Goa 5.9 17.7 0 -0.8 2.5 7.1 9.6 3.7
Gujarat 9.3 31.9 -0.9 0.9 6.6 6.4 13.9 7.4
Maharashtra 7.5 43.3 0.4 2.2 4.6 8.8 13 10.4
Andaman and 
Nicobar Islands

5.7 38.7 1.7 8 11.9 5 15.2 6.7

Andhra Pradesh 2.8 15.1 1.9 5 13.5 4.5 16.1 6.5
Karnataka 3.5 12.6 0.4 1.4 4.8 3.6 8 4.2
Kerala 5.1 16.2 0.6 2.2 1.8 9.9 11.1 10.7
Lakshadweep 0 0 0 2.5 4.9 0 4.9 0
Puducherry -3.4 15.3 1.5 2.2 5 7.1 10.6 7.4
Tamil Nadu 0.7 12.7 0.9 1.2 3.4 2.6 5.1 3.4
Telangana 5.4 19.6 2 4.4 7.7 3.2 8.9 4.1

NFHS, National Family Health Survey; BCG-OPV, Bacillus Calmette-Guerin-Oral polio vaccine; BCG-Hep, Bacillus Calmette-Guerin-Hepatitis
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Table II. State-wise distribution of change in vaccination coverage between NFHS-4 and 5
NFHS BCG OPV (B) Pentavalent (dose) Polio (dose) MR FV NV 

1 2 3 1 2 3
India 3.3 6.4 4.1 5.7 8.6 1.6 2.5 7.7 6.8 14.6 -2.4
Chandigarh 0.9 0.4 -2.5 -2.5 -8 0 -0.8 1.4 -8 1.4 -0.9
Delhi 1.7 7.4 0.4 1.4 0.2 -2.2 -2.1 1.2 -1 7.2 0.4
Haryana 2.1 1.5 6.4 8.6 12.2 0 1.6 5.3 10.4 14.7 -2.3
Himachal Pradesh 3.4 20 2.8 5.5 11.1 2.4 4.3 7.7 8.4 19.7 -0.9
Jammu & Kashmir -0.5 0.1 0.5 2.4 4.7 -0.8 1.1 3.8 5.5 11.1 0.8
Punjab -2.9 -4.2 -3 -4.2 -6 -4.1 -7.4 -14 -5 -12.8 2
Rajasthan 6.8 14.5 8.5 11.5 17.8 6.9 9.9 19.2 13 25.7 -4.8
Uttarakhand 2.4 13 4.1 7.8 9.8 2.8 7.7 16.1 10.5 23.5 -1.6
Chhattisgarh -2 0 -2.7 -3 -3.9 -3.3 -3.7 2.5 -3.7 3.3 1.7
Madhya Pradesh 3.8 8.7 4.3 8 14.5 3.5 7.6 17.8 8.5 23.8 -2.5
Uttar Pradesh 5.6 13.2 7.2 9.9 14.8 1.5 2.8 6 12.6 18.8 -3.8
Bihar 3.9 4.8 3.4 3.7 5.1 2.4 2.2 2.6 6.3 9.3 -3.3
Jharkhand -0.8 7.2 -1 0.6 3.7 -4.2 -3.5 2.9 4.3 12.2 0.9
Odisha 3.2 4.8 4.2 4.4 5.8 3 3.6 8.9 8 12.1 -3.7
West Bengal 1.1 6.9 1.1 1.6 2.6 0.9 0.9 2.9 1.6 3.8 -1.2
Arunachal Pradesh 17 31.2 18.2 21.9 25.3 5.4 9.4 15.3 26.1 26.7 -10.3
Assam 10.2 13.9 9.3 10.5 16 6.1 9.3 17.4 11.4 19.6 -8.6
Manipur 4.2 24.1 3 2.4 3.7 1.8 0.4 -1 2.5 3 -2.4
Meghalaya 3.4 5.7 -0.8 -1.1 -0.4 -2.1 -3.1 -2.4 0.7 2.6 -2.2
Mizoram 8.1 17.6 10 12.5 19 5.4 8 14.4 19.7 22 -8.5
Nagaland 17.4 13.6 16.4 19.2 20.1 9.7 11.4 13.3 23.9 22.5 -11.9
Sikkim -2.3 -2.6 -3.8 -2.4 0.3 -5.7 -1.7 1.3 -2.8 -0.5 2
Tripura 12.3 20.6 14.2 13 14.8 2.5 3.6 3.3 16.6 15 -11
Dadra and Nagar Haveli & Daman and Diu 13.8 12.3 19.9 20.9 23.2 13.7 16.8 21.7 17.1 28.6 -15
Goa -2.1 -5.6 2 1.7 -3.4 -2.1 -0.8 -4.6 -3.6 -6.5 2.1
Gujarat 6.8 8.2 7.3 8.5 13.5 5.1 4.5 17.3 11.8 26 -4.3
Maharashtra 3.8 3.5 6.6 8.3 8.8 3 2.7 12 2.2 17.4 -3
Andaman and Nicobar Islands 10.8 7 10.4 10.1 9.3 8.7 2.1 -2.9 7.6 6.7 -10.8
Andhra Pradesh -2.6 -1.3 -3.5 -2.1 -0.5 -3.7 -1.9 2.7 -2.3 8 2.4
Karnataka 4.6 5.7 5.6 8.4 14.4 3.7 5 12.9 9 21.7 -3.7
Kerala -0.5 -2.6 0.4 -1.6 -4.5 -1.5 -4.5 -4.4 -0.5 -3.7 0.1
Lakshadweep -5.8 -4.2 -5.8 -5.8 -4.1 -7.5 -10 -6 -2.7 -2.9 5.8
Puducherry -3.5 2.5 -0.1 0.8 -3.7 -2 -1.7 -8.1 0.2 -8.9 0
Tamil Nadu 2.7 4 5.1 7.8 10.4 1.7 3.4 9.2 10.7 19.7 -1.9
Telangana -3.9 -7.2 -3.1 -2.4 1.4 -5.4 -3.8 6.4 0.5 11.6 4.3

OPV (B), oral polio vaccine (birth); MR, measles rubella; FV, full vaccination; NV, no vaccination

pneumococcal vaccine in 2007 and 2017. Furthermore, 
introducing new policies from time to time like mission 
Indradhanush to increase immunization coverage to 
make it more acceptable and effective for public is an 

evidence to the efforts done by the government of India 
to strengthen the immunization programme4,20,21.

In case of NFHS-5 the maximum gap was found 
to exist between BCG and hepatitis B vaccine (27.8%) 
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Fig. 1. Gender-wise change in fully vaccinated children in India 
between NFHS-1 to NFHS-5. NFHS, National Family Health 
Survey.

Fig. 2. Residence-wise change in fully vaccinated children in India 
between NFHS-1 to NFHS-5.

Fig. 3. Birth-order (BO) wise change in fully vaccinated children in 
India between NFHS-1 to NFHS-5.

which has to be given at birth. This gap was maximal in 
northeastern States like Manipur (47.3%) and Nagaland 
(44.7%). Similarly, the gap between birth dose of BCG 

and OPV was maximum in Manipur (32.8%) and 
Meghalaya (30.5%). The gap between the first and third 
dose of polio vaccine was 11.9 per cent followed by 
BCG and OPV zero dose (9.7%) at national level. The 
gap in vaccination was observed most in northeastern 
States as compared to other areas of India. This may 
be attributed to the fact that these are difficult terrain 
areas having tribal populations who may lack the 
access to health facilities and the knowledge regarding 
the importance of vaccination. As the risk of acquiring 
chronic hepatitis B virus infection is highest among the 
newborns and young children, addressing the vaccine 
coverage gap will be pivotal in reducing/elimination of 
chronic HBV cases. 

Missed child vaccination in India contributes a 
lot to the preventable morbidity and mortality among 
children because of vaccine preventable diseases. An 
increase in the BCG, OPV, pentavalent, polio and 
MR coverage from NFHS-4 to NFHS-5 reflects the 
Government’s intention in achieving 100 per cent 
immunization coverage. From NFHS-4 and NFHS-5, 
the current study found an overall increase in ‘fully 
vaccinated’ coverage and decrease in the percentage 
of ‘non-vaccinated’. However, few States were found 
to have a downside in the vaccination coverage. The 
States of  Telangana, Lakshadweep, Puducherry, Punjab, 
Goa, Sikkim were found to have decreased coverage of 
fully vaccinated children and increased prevalence of 
non-vaccinated children. These States were also found 
to have other decreased vaccination for other vaccine 
preventable disease. 

An increase in the percentage of fully vaccinated 
children by 41.2 per cent and decrease in percentage of 
non-vaccinated children by 26.4 per cent was observed 
from NFHS-1 to NFHS-5. Overall, the northeastern 
States showed maximum improvement in percentage 
of fully vaccinated and non-vaccinated prevalence but 
still away from national percentages. The State-wise 
variation in immunization was evident in Lakshadweep, 
Telangana and Andhra Pradesh which had a maximum 
rise in the number of non-vaccinated children from 
NFHS-4 to NFHS-5. Few States which were found 
to have recorded less change in percentage of fully 
vaccinated and non-vaccinated children were already 
having comparatively higher percentages of these 
indicators. The hard to reach areas of northeastern States, 
low socio-economic status, and low education status 
of people may be attributed to slower immunization 
coverage22. The States of Arunachal Pradesh, Assam, 
Bihar, Meghalaya and West Bengal were found to be 
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which has to be given at birth. This gap was maximal in 
northeastern States like Manipur (47.3%) and Nagaland 
(44.7%). Similarly, the gap between birth dose of BCG 

and OPV was maximum in Manipur (32.8%) and 
Meghalaya (30.5%). The gap between the first and third 
dose of polio vaccine was 11.9 per cent followed by 
BCG and OPV zero dose (9.7%) at national level. The 
gap in vaccination was observed most in northeastern 
States as compared to other areas of India. This may 
be attributed to the fact that these are difficult terrain 
areas having tribal populations who may lack the 
access to health facilities and the knowledge regarding 
the importance of vaccination. As the risk of acquiring 
chronic hepatitis B virus infection is highest among the 
newborns and young children, addressing the vaccine 
coverage gap will be pivotal in reducing/elimination of 
chronic HBV cases. 

Missed child vaccination in India contributes a 
lot to the preventable morbidity and mortality among 
children because of vaccine preventable diseases. An 
increase in the BCG, OPV, pentavalent, polio and 
MR coverage from NFHS-4 to NFHS-5 reflects the 
Government’s intention in achieving 100 per cent 
immunization coverage. From NFHS-4 and NFHS-5, 
the current study found an overall increase in ‘fully 
vaccinated’ coverage and decrease in the percentage 
of ‘non-vaccinated’. However, few States were found 
to have a downside in the vaccination coverage. The 
States of  Telangana, Lakshadweep, Puducherry, Punjab, 
Goa, Sikkim were found to have decreased coverage of 
fully vaccinated children and increased prevalence of 
non-vaccinated children. These States were also found 
to have other decreased vaccination for other vaccine 
preventable disease. 

An increase in the percentage of fully vaccinated 
children by 41.2 per cent and decrease in percentage of 
non-vaccinated children by 26.4 per cent was observed 
from NFHS-1 to NFHS-5. Overall, the northeastern 
States showed maximum improvement in percentage 
of fully vaccinated and non-vaccinated prevalence but 
still away from national percentages. The State-wise 
variation in immunization was evident in Lakshadweep, 
Telangana and Andhra Pradesh which had a maximum 
rise in the number of non-vaccinated children from 
NFHS-4 to NFHS-5. Few States which were found 
to have recorded less change in percentage of fully 
vaccinated and non-vaccinated children were already 
having comparatively higher percentages of these 
indicators. The hard to reach areas of northeastern States, 
low socio-economic status, and low education status 
of people may be attributed to slower immunization 
coverage22. The States of Arunachal Pradesh, Assam, 
Bihar, Meghalaya and West Bengal were found to be 
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Fig. 1. Gender-wise change in fully vaccinated children in India 
between NFHS-1 to NFHS-5. NFHS, National Family Health 
Survey.

Fig. 2. Residence-wise change in fully vaccinated children in India 
between NFHS-1 to NFHS-5.

Fig. 3. Birth-order (BO) wise change in fully vaccinated children in 
India between NFHS-1 to NFHS-5.
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which has to be given at birth. This gap was maximal in 
northeastern States like Manipur (47.3%) and Nagaland 
(44.7%). Similarly, the gap between birth dose of BCG 

and OPV was maximum in Manipur (32.8%) and 
Meghalaya (30.5%). The gap between the first and third 
dose of polio vaccine was 11.9 per cent followed by 
BCG and OPV zero dose (9.7%) at national level. The 
gap in vaccination was observed most in northeastern 
States as compared to other areas of India. This may 
be attributed to the fact that these are difficult terrain 
areas having tribal populations who may lack the 
access to health facilities and the knowledge regarding 
the importance of vaccination. As the risk of acquiring 
chronic hepatitis B virus infection is highest among the 
newborns and young children, addressing the vaccine 
coverage gap will be pivotal in reducing/elimination of 
chronic HBV cases. 

Missed child vaccination in India contributes a 
lot to the preventable morbidity and mortality among 
children because of vaccine preventable diseases. An 
increase in the BCG, OPV, pentavalent, polio and 
MR coverage from NFHS-4 to NFHS-5 reflects the 
Government’s intention in achieving 100 per cent 
immunization coverage. From NFHS-4 and NFHS-5, 
the current study found an overall increase in ‘fully 
vaccinated’ coverage and decrease in the percentage 
of ‘non-vaccinated’. However, few States were found 
to have a downside in the vaccination coverage. The 
States of  Telangana, Lakshadweep, Puducherry, Punjab, 
Goa, Sikkim were found to have decreased coverage of 
fully vaccinated children and increased prevalence of 
non-vaccinated children. These States were also found 
to have other decreased vaccination for other vaccine 
preventable disease. 

An increase in the percentage of fully vaccinated 
children by 41.2 per cent and decrease in percentage of 
non-vaccinated children by 26.4 per cent was observed 
from NFHS-1 to NFHS-5. Overall, the northeastern 
States showed maximum improvement in percentage 
of fully vaccinated and non-vaccinated prevalence but 
still away from national percentages. The State-wise 
variation in immunization was evident in Lakshadweep, 
Telangana and Andhra Pradesh which had a maximum 
rise in the number of non-vaccinated children from 
NFHS-4 to NFHS-5. Few States which were found 
to have recorded less change in percentage of fully 
vaccinated and non-vaccinated children were already 
having comparatively higher percentages of these 
indicators. The hard to reach areas of northeastern States, 
low socio-economic status, and low education status 
of people may be attributed to slower immunization 
coverage22. The States of Arunachal Pradesh, Assam, 
Bihar, Meghalaya and West Bengal were found to be 
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which has to be given at birth. This gap was maximal in 
northeastern States like Manipur (47.3%) and Nagaland 
(44.7%). Similarly, the gap between birth dose of BCG 

and OPV was maximum in Manipur (32.8%) and 
Meghalaya (30.5%). The gap between the first and third 
dose of polio vaccine was 11.9 per cent followed by 
BCG and OPV zero dose (9.7%) at national level. The 
gap in vaccination was observed most in northeastern 
States as compared to other areas of India. This may 
be attributed to the fact that these are difficult terrain 
areas having tribal populations who may lack the 
access to health facilities and the knowledge regarding 
the importance of vaccination. As the risk of acquiring 
chronic hepatitis B virus infection is highest among the 
newborns and young children, addressing the vaccine 
coverage gap will be pivotal in reducing/elimination of 
chronic HBV cases. 

Missed child vaccination in India contributes a 
lot to the preventable morbidity and mortality among 
children because of vaccine preventable diseases. An 
increase in the BCG, OPV, pentavalent, polio and 
MR coverage from NFHS-4 to NFHS-5 reflects the 
Government’s intention in achieving 100 per cent 
immunization coverage. From NFHS-4 and NFHS-5, 
the current study found an overall increase in ‘fully 
vaccinated’ coverage and decrease in the percentage 
of ‘non-vaccinated’. However, few States were found 
to have a downside in the vaccination coverage. The 
States of  Telangana, Lakshadweep, Puducherry, Punjab, 
Goa, Sikkim were found to have decreased coverage of 
fully vaccinated children and increased prevalence of 
non-vaccinated children. These States were also found 
to have other decreased vaccination for other vaccine 
preventable disease. 

An increase in the percentage of fully vaccinated 
children by 41.2 per cent and decrease in percentage of 
non-vaccinated children by 26.4 per cent was observed 
from NFHS-1 to NFHS-5. Overall, the northeastern 
States showed maximum improvement in percentage 
of fully vaccinated and non-vaccinated prevalence but 
still away from national percentages. The State-wise 
variation in immunization was evident in Lakshadweep, 
Telangana and Andhra Pradesh which had a maximum 
rise in the number of non-vaccinated children from 
NFHS-4 to NFHS-5. Few States which were found 
to have recorded less change in percentage of fully 
vaccinated and non-vaccinated children were already 
having comparatively higher percentages of these 
indicators. The hard to reach areas of northeastern States, 
low socio-economic status, and low education status 
of people may be attributed to slower immunization 
coverage22. The States of Arunachal Pradesh, Assam, 
Bihar, Meghalaya and West Bengal were found to be 
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the only States where there was a uniform trend of 
increase in prevalence of fully vaccinated children and 
decline in prevalence of non-vaccinated children from 
NFHS-1 to NFHS-5. Past studies have shown that the 
distance from the health facility, availability of health 
care workers, and infrastructure of health centres are 
associated with the vaccine coverage23-27. The role of 
sociodemography is also important here as it has been 
revealed that maternal education, household wealth, 
child size at birth and maternal health services are 
significant predictors of a child’s full immunization. 
Other factors which have significant bearing on full 
vaccination coverage of children were maternal age, 
sex of head of the household, social category, religion 
and place of residence10.

A steady rise in percentage of immunized children 
was found over the period of time among both males 
and females with reduction of gap between males and 
females (2.6-0.9%) from NFHS-1 to NFHS-5. Various 
programmes focusing on gender equality in India and 
within States may be associated with improvement 
in immunization28. Awareness among people and 
increased literacy rate among people can also be 
attributed to increased immunization29-31.

The vaccination coverage has increased in both 
urban (50.7-75.5%) and rural (30.9-76.8%) population 
but the rise is higher in rural area than urban. The 
percentage rise in rural vaccination from NFHS 
1 to 5 was 0.7 per cent. The various national health 
programme such as National Rural Health Mission 
(now renamed as National Health Mission) have 
targeted to cover the rural population, the increase is 
much higher there32. Despite these efforts, there remain 
some underserved pockets, especially the urban slums. 
Such pockets should be identified, and an intensified 
approach should target to cover all the children and to 
reduce drop outs.

As the birth order increased, the percentage of 
vaccination decreased proportionately. A study by 
Chowdhury et al33 found higher odds of vaccination in 
children whose birth order was <2. Mothers being the 
care givers of the children must be educated about the 
importance of vaccination. This will help increasing 
the vaccine coverage in India.

The improvement in the overall immunization 
status was quite evident from the existing data, however 
the goal of achieving 100 per cent immunization is 
still a far-fetched idea. In addition to the efforts put 
in by the government, the stakeholders need the same 
level of motivation regarding vaccination. Besides 

this, understanding the root causes of immunization 
inequalities in States will help policy makers and 
programme managers develop strategies to increase 
health service coverage and eliminate barriers for 
underserved populations.

The present study had some limitations. Firstly, 
as this was an analysis of aggregated data, there could 
be a role of ecological fallacy with respect to various 
factors such as gender, place of residence, birth order, 
etc. Hence, the results are to be read with caution as 
the data is sourced from published reports and not raw 
data. Detailed analysis from the raw data is required to 
be complemented with trend analysis to gain a better 
picture, ruling out differences and accounting for 
uncertainty estimates. Thirdly, the data from reports 
is cross-sectional in nature which implies no causal 
inference. Fourth, the change in age of respondents 
from households (married females/unmarried women) 
in different NFHS surveys may have mis-estimated the 
immunization coverage as the lower limit of age was 
13 yr (NFHS-1) which increased to 15 yr subsequently 
(NFHS-2 onwards).

To achieve 100 per cent immunization coverage, 
each State has to improve their immunization coverage 
individually owing to differences in the socio-
demographic and operational factors responsible 
for immunization. Strict guidelines should be put 
in place to overcome the difference in the vaccines 
given at the same time/visit which is of grave concern. 
Differences in the immunization coverage of different 
States needs in depth analysis at an individual level 
and at national level to overcome the barriers of 
immunization. The better performing States in terms of 
immunization coverage may act as a mentor for other 
States. Implementation of user-friendly information 
technology services can also boost the under-coverage 
of immunization.
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