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ABSTRACT 
 

Immunization coverage in Indian states varies from 24.8 % to 89.7%. Comparison between the routine vaccine coverage with 

two research cohorts in Tamil Nadu showed the routine immunization system performed well with >80% coverage for EPI 

vaccines and reasonable timeliness. Given Tamil Nadu’s performance, this and similar states should not be denied access to new 

antigens, pending improvement in coverage in other parts of India. 
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1. INTRODUCTION 
Poor routine immunization coverage is stated as a reason why new antigens have not been included in the national immunization 

schedule. States with well-developed public health infrastructure have had high coverage of the Expanded Program of Immunization 

(EPI) vaccines for over a decade (1), but the lack of progress in poorer performing states has hampered inclusion of newer antigens 

into the schedule. In this study, the coverage of EPI vaccines was evaluated in two observational cohorts in an urban slum in Tamil 

Nadu and compared with the state and national averages. The implications of the findings of these studies for routine immunization 

are discussed.  

 

The first cohort (Cohort-1) from 2002-2006, followed 373 children from birth till three years of age (2) in a peri-urban slum in 

Vellore, with vaccines provided by a dedicated research team. In the second cohort (Cohort-2) from 2008 to 2012 followed 580 

children till the age of two years (3)(4), with vaccines provided by routine vaccine providers (Government/private), in the area, but 

with recording and motivation by the study team. We extracted the date of birth and the date of vaccination of the children from the 

two cohorts and calculated the proportion of children vaccinated and age of vaccination, in days, for each of the individual EPI 

vaccines. The age at vaccination between the two cohorts was compared using Mann-Whitney’s U test. The Tamil Nadu state and 

Indian National averages were obtained from the Coverage Evaluation Survey (CES-2009) by UNICEF  covering all the states and 

union territories from November 2009 till January 2010 (5).  

 

The EPI vaccines considered in this analysis were BCG, DPT dose1, 2, 3 and booster, and measles. The study cohorts had higher 

immunization coverage than the state and national averages (Fig 1). Cohort 1 shows extremely high immunization coverage close 

to 100%.  Cohort 1, Cohort 2 and Tamil Nadu averages were more than 80% for all vaccines. Cohort-1 was vaccinated a few days 

earlier than Cohort-2, who depended on the routine system (Table I), but the timeliness of immunization was only marginally better 

(range 2-14 days) considering the efforts required for that change. Tamil Nadu averages >80% coverage for all vaccines, much 

higher than the national average, and most vaccination is within the desired window. Clearly, in Tamil Nadu, the existing 

infrastructure for routine immunization is achieving high coverage with reasonable timeliness of vaccination.  

 

However, system performance can decline over time and it is important that immunization systems be supported to continue to 

perform well and incentivized to achieve higher levels. The recent introduction of pentavalent vaccine is being reported as having 

strengthened the immunization system (6). Diseases, such as pneumonia and diarrhea still claim lives of millions of children in India 

(7)(8). The National Vaccine Policy (2011) has called for effective introduction of newer and underutilized vaccines into the 

Universal Immunization Program (9). With the availability of effective vaccines for these diseases (8)(10), efforts should be taken 

to introduce additional vaccines into routine immunization in states with high immunization coverage, rather than waiting until all 

states perform at similar high levels, which is unlikely to be achieved in the near term. 
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Fig. 1: Comparison of the vaccine coverage in a closely monitored cohort with a dedicated team providing vaccination 

(Cohort 1), cohort of children in an observational study, which depended on the routine system (Cohort 2),  with the State 

(Tamil Nadu) average and the National (India) average (1) 

 

Table 1: Comparison of distribution of age at vaccination in the two cohorts in urban slums of Tamil Nadu, Cohort-1 with 

a dedicated team providing vaccines and Cohort-2 depending on the routine vaccine system of the state 

  Cohort-1 (n=373) Cohort-2 (n=580) 

Vaccine Median age (days) IQR Median age (days) IQR 

BCG 5 (1.5-11) 4 (1-9) 

DPT1** 47 (45-51) 49 (46-56) 

DPT2** 80 (76-87) 84 (76-99) 

DPT3** 113 (108-123) 121 (108-146) 

DT booster* 550 (546-555) 556 (537-580) 

Measles** 278 (275-284.5) 294.5 (282-314) 

*p<0.01      **p<0.001 
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