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Perplexing condition of child full immunisation in economically better off 1 

Gujarat in India: An assessment of the factors associated with it 2 

Abstract 3 

Background: Despite decent progress in Children Full Immunisation (CFI) in India during the 4 

last decade, surprisingly, Gujarat, an economically more developed state, had the second-lowest 5 

coverage of CFI (50%) in the country, lower than economically less developed states such as 6 

Bihar (62%). Further, the proportion of children with no immunisation in Gujarat has risen from 7 

5% in 2005 to 9% in 2016. This paper investigated factors associated with the low level of CFI 8 

coverage in Gujarat. 9 

Methods: The study used two types of datasets: (1) the study used information on immunisation 10 

from 7,730 children aged 12-23 months and their mothers from the fourth round of the Gujarat 11 

chapter of National Family Health Survey (NFHS 2015-16). (2) A macro (district) level data on 12 

both supply and demand-side factors of CFI are compiled from multiple sources. Bivariate and 13 

multivariate linear and logistic regression techniques were employed to identify the factors 14 

associated with CFI coverage.  15 

Results: In Gujarat, during 2015-2016, 50% of children aged 12 to 23 months did not receive 16 

full immunisation. The odds of receiving CFI was higher among children whose mothers had a 17 

Maternal and Child Protection (MCP) card (OR: 1.97, 95% CI 1.48-2.60) and those who 18 

received “high” maternal health services utilisation (OR: 1.59, 95% CI 1.10-2.26) compared to 19 

their counterparts. The odds of receiving CFI was about three times higher among the richest 20 

households (OR: 6.50, 95% CI 3.75-11.55) compared to their counterparts in the poorer 21 

households. Macro-level analyses suggest that poverty, maternal health care, and higher-order 22 

births are defining factors of CFI coverage in Gujarat.  23 

Conclusions: In order of importance, focusing on poverty, economic inequalities, pregnancy 24 

registration, and maternal health care services utilisation are likely to improve receiving CFI 25 

uptake in Gujarat. The disadvantageous position of urban areas and non-scheduled tribes in CFI 26 

coverage needs further investigation.  27 

Keywords: Children full immunisation, Economic inequalities, Gujarat, India, Quality of 28 

maternity care, Supply and demand-side determinants 29 
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1. Introduction  30 

Vaccinations against preventable diseases for children helped eradicate smallpox and 31 

eliminate poliovirus in many countries of the world leading to improved population health [1].  32 

Achieving Children Full Immunisation (CFI) would ensure a reduction in childhood mortality 33 

and achieve target 3.2 under the Sustainable Development Goal 3 (SDG 3). Also, CFI coverage 34 

will help enhance disease-free life years enabling the achievement of other SDGs [2], for 35 

example, SDG 1 and 2 that focus on reducing poverty and hunger.  36 

Globally, in recent decades, there has been a rapid improvement in CFI coverage. According 37 

to United Nations, International Children’s Emergency Fund (UNICEF) and World Health 38 

Organisation (WHO) estimates, countries in America, Australia, Europe, and Asia excluding 39 

south and central Asia reached almost 90% of CFI coverage by 2015. However, the lower and 40 

middle-income (LMIC) countries in Sub-Saharan and central Africa and south and central Asia 41 

continue to have poor performance in CFI coverage with fluctuating or stagnant trends with large 42 

inequalities by income levels [2, 3, 4].  43 

Government of India, in 1978, launched an Extended Programme of Immunisation (EPI) to 44 

increase coverage of immunisation for children and pregnant women. However, its coverage was 45 

limited to urban areas and did not include all the vaccines. To overcome these limitations, in 46 

1985, Government of India introduced Universal Immunisation Programme (UIP). UIP included 47 

vaccines that cover 12 life-threatening diseases including BacilleCalmette-Guerin (BCG), 48 

Diptheria, Pertussis, Tetanus (DPT), Oral Polio Vaccine (OPV) and vaccinations against measles 49 

[5]. Further, the UIP added vitamin-A supplementation in 1990, Polio eradication in 1995-96, 50 

Pentavalent 1,2,3 dosage replacing DPT 1,2,3 in 2012-13, among others. To deliver these 51 

services UIP was strengthened by recruiting more healthcare personnel, training of the health 52 

personnel for immunisation, and extension of the cold chain and logistics infrastructure 53 

throughout India [5, 6]. These targeted interventions increased CFI coverage in India from 44% 54 

in 2005-06 to 62% in 2015-16 [7].  55 

     However, state-wise coverage of CFI indicates that all the socio-economically better-off 56 

states, except Gujarat, have registered higher CFI coverage during 2006-2016 [7]. For example, 57 

socio-economically weaker states such as Odisha (76%), Chhattisgarh (75%), Jharkhand (62%), 58 

Bihar (62%), Uttar Pradesh (58%), Rajasthan (55%) and Madhya Pradesh (54%) had registered 59 

higher CFI coverage than Gujarat (50%) (Figure 1). The situation of Gujarat is surprising and it 60 
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presents a paradoxical situation in the context of its economic development. Gujarat, which ranks 61 

fifth among the states in India in terms of gross state domestic product for the financial year 62 

2015-16 [8] recorded second-lowest CFI coverage in the country and is much below the national 63 

average of 62% [7]. Further, a comparison of the percentage of children by type of vaccination 64 

dosage, suggests that the follow-up doses in DPT and Polio vaccines drop significantly from the 65 

first dose to the third dose in Gujarat (Figure 2). A rise of just 5% in CFI coverage in a decade 66 

(2005-06 to 2015-16) for an economically progressive state such as Gujarat invites considerable 67 

attention to study the underlying reasons for poor progress in CFI coverage and also why it has 68 

been one of the lowest in India. In fact, the number of children with no vaccination coverage in 69 

Gujarat has increased from 5% to 9% from 2005-06 to 2015-16 (Figure 3). Given the 70 

background, the paper aims to identify the factors associated with the low level of CFI coverage 71 

in Gujarat.  72 

73 

2. Materials and Methods74 

2.1. Data and sample selection 75 

The study used both micro and macro datasets. First, microdata from the fourth round of 76 

Indian National Family Health Survey (NFHS) conducted during 2015-16 is used to examine 77 

primarily maternal, socio-demographic factors of CFI considering children as a unit of analyses. 78 

It used the “children’s file” that provides information on immunisation coverage of children 79 

between 12-23 months of age along with other information related to maternal and child health, 80 

socio-demographic characteristics of mothers and their households. The survey was conducted 81 

by the International Institute for Population Sciences (IIPS), Mumbai under the stewardship of 82 

the Ministry of Health and Family Welfare (MoHFW), Government of India. The survey was 83 

conducted in 29 states and 6 union territories covering 640 districts. Nationally, 6, 99,686 ever-84 

married women aged 15-49 years were interviewed. The respondents were selected based on 85 

multi-level stratified sampling. A detailed methodology is provided in the NFHS national report 86 

[7].  87 

Using data collected from Gujarat state, this paper analysed data from 22,932 ever-married 88 

women (15-49 years) and 7730 children aged 12-23 months. The survey questionnaire 89 

administered to mothers asked whether their children have received vaccinations (the definition 90 

is given in section 2.3.) and the responses were verified with the immunisation card [7]. 91 
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For the second set of analyses, the paper used macro-level (district-level) information on both 92 

supply and demand-side factors for Gujarat. The data was compiled from the Directorate of 93 

Economics and Statistics reports of Government of Gujarat [8], Census of India [9], Rural Health 94 

Statistics reports [10], Reserve Bank of India reports [11], NFHS reports for India and Gujarat 95 

[7].  96 

2.2. Statistical analyses 97 

Statistical analyses were performed in four stages. In the first stage, descriptive statistics were 98 

carried out to understand the distributions of the selected variables. In the second stage, CFI 99 

coverage according to socio-economic and demographic characteristics was carried out. Third, 100 

the binary logistic regression model was applied to identify the factors associated with CFI. The 101 

logistic regression estimates produced results based on maximum likelihood function estimates 102 

where an odds ratio of more than one indicates the increased occurrence of events and vice-103 

versa. Finally, linear and panel data regressions were applied on macro-level datasets for Gujarat 104 

and India. The statistical expression of the logistic, linear, and panel data regressions are is 105 

widely reported in the literature, see Colin and Trivedi, 2010 [12]. The statistical analysis was 106 

performed using STATA 16 statistical software (Stata Corporation, College Station, TX, USA). 107 

2.3. Definition of variables  108 

Children Full Immmunisation (CFI) means children aged 12-23 months received one dose of 109 

BCG vaccine, which protects against tuberculosis; three doses of DPT vaccine, which protects 110 

against diphtheria, pertussis (whooping cough) and tetanus; three doses of polio vaccine; one 111 

dose of measles vaccine at any time before the survey [7]. Although, NFHS definition of CFI is 112 

not completely aligned to the latest WHO guidelines as it doesn’t consider all recommended 113 

vaccinations of the WHO. However, as a part of harmonious global surveys under the aegis of 114 

Demographic and Health Survey (DHS), NFHS follows similar questionnaire tools of DHS. The 115 

Global Health Observatory of WHO considers the similar definition that DHS uses for global 116 

monitoring of CFI trends [13].  117 

Eligibility for these immunisations are within two years of birth. To model a binary logistic 118 

regression, CFI, a dichotomous dependent variable was constructed: whether or not children of 119 
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age 12 to 23 months received all basic vaccinations with the response from mothers, where ‘1’ 120 

denotes received and ‘0’ denotes not received.  121 

The independent variables expected to have an association with CFI were selected based on 122 

the literature [14-20]. These include: maternal health care service utilisation index; mothers' 123 

socio-economic and demographic characteristics; pregnancy registration with possession of MCP 124 

card. Following Kotelchuck [21] and Gosh [22], the maternal health care utilisation index was 125 

measured using 34 variables: key variables include antenatal care at home or institution, tests 126 

performed in at least one ANC visit, women receiving tetanus toxoid injection, child weight at 127 

birth, communicated about pregnancy complications and being visited or advised by any health 128 

worker. The full list of the variables used in the construction of maternal health care utilisation 129 

index are given in Appendix Table 1. The dimension reduction was done through Principle 130 

Component Analyses (PCA). PCA weighted factor score was generated for each woman and 131 

based on the score mothers were categorised into three categories: “low”, “medium” and “high” 132 

maternal health care service utilisation. Women who have “poor” maternal health care service 133 

utilisation index were expected to have lower chances of receiving full immunisation. Other 134 

socio-economic variables used in the individual analyses include the socio-economic and 135 

demographic characteristics of women include: age, the highest level of education completed, 136 

caste (a form of social stratification characterised by endogamy, hereditary transmission of a 137 

style of life which often includes an occupation, ritual status in a hierarchy, and customary social 138 

interaction and exclusion based on cultural notions of purity and pollution), religion, wealth 139 

quintile, place of residence, birth order and birth interval and sex of the child.  140 

The full list of the supply and demand-side variables used in the macro-level analyses are 141 

detailed in Appendix Table 2. A key supply-side defining factor is Health Infrastructure Index 142 

(HHI). HHI is constructed using the United Nations’ Human Development Index (HDI) 143 

methodology [23]. The variable used for the index construction are the number of Accredited 144 

Social Health Activists (ASHAs), Sub-centres, Primary Health Centers (PHCs), and Auxiliary 145 

Nurse Midwife (ANMs) per 1000 population in each district of Gujarat. 75
th 

round of National 146 

Sample Survey (NSS) reports suggesting that these four major public sources together delivers a 147 

maximum proportion of CFI coverage in India [24]. The standard categorisation of the predictor 148 

variables adopted from the existing literature [14-20].  149 

3. Results 150 
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3.1. Description of the study population 151 

Table 1 presents the characteristics of the study population from Gujarat. The study used 152 

immunisation data from 7730 children aged between 12-23 months. Only 10% of mothers 153 

received “high” maternal health care service utilisation. More than half of the women did not 154 

register their pregnancy with MCP cards. About 32% of the mothers were 15-24 years of age and 155 

29% were aged 30 years and above. Fifty-two percent of mothers have completed secondary 156 

level education, but only 10% have higher education. Considering the birth order and birth 157 

interval combinations, 14% of children were first-order births with <2 years of birth interval, 158 

17% were second-order births with <3 years of birth interval and 5% belong to third-order and 159 

above with >3 years of birth interval. About 45% of children belonged to other backward classes 160 

followed by other classes (22%), and scheduled castes (18%). About 46% of children were from 161 

wealthier households (richer and richest quintile) compared to the children in poor households 162 

(31%). The majority of children residing in rural areas (59%). The summary statistics of the 163 

variables used in the macro-level analyses are specified in Appendix Table 2. 164 

3.2. CFI coverage  165 

Figure 4 and Appendix Table 3 presents the unadjusted bivariate distribution of CFI coverage 166 

by the maternal health care service utilisation index, socio-economic status, and region of 167 

residence. The results suggest that the CFI coverage was higher among children with mothers 168 

who received a “high” maternal health care utilisation index (62%) than those who received 169 

“low” maternal health care service utilisation (47%). The CFI coverage was also higher among 170 

women who registered their pregnancy and also obtained an MCP card (55%) than their 171 

counterparts (38%). The CFI increased with an increase in the educational level of the mothers. 172 

The CFI was highest among children with lower birth order and lower birth intervals compared 173 

to their counterparts. The CFI was highest among scheduled tribes (55%) followed by other 174 

backward classes (51%), scheduled castes (51%), and other castes (48%). Again, in contrast to 175 

the exiting notion, the proportion of female children (52%) who received full immunisation is 176 

slightly higher than male children (49%). The percentage of CFI in the richest wealth quintile 177 

households was two times higher (62%) compared to their poorest counterparts (26%).  178 

However, the regional variations in CFI are prominent with both Dry areas (34%) and 179 

Kachchh (45%) performing poorly in comparison to the developed regions of Saurashtra (55%), 180 



7 

Southeastern (51%) and Plains (51%). Figure 5 displays differences between the northern and 181 

southern parts of Gujarat in CFI coverage. The southern districts of Tapi (73%), Navsari (79%), 182 

and Jamnagar (71%) account for the higher coverage of CFI, while Vadodara, Anand, Narmada, 183 

and Porbandar account for 60% to 70%. On the other hand, the northern districts of Patan (31%), 184 

Bane’s Kantha (35%), Kachchh (45%), and eastern districts of Panchmahal (30%), Kheda (40%) 185 

show a lower uptake of CFI. The district of Dohad stands at the bottom with CFI coverage of 186 

33%. 187 

3.3.  Defining factors of CFI 188 

The adjusted demand and supply-side factors of CFI coverage in Gujarat based on the 189 

multivariate logistic regression model are presented in Table 2. The result demonstrates that 190 

mothers who have “high” maternal health care utilisation index have higher odds of achieving 191 

CFI (OR= 1.59, 95% CI 1.10-2.26) than those who have received “low” and “medium” 192 

utilisation index. The likelihood of children being fully immunised was almost double for 193 

mothers who have registered their pregnancy and hold an MCP card (OR= 1.97, 95% CI 1.48-194 

2.60) than those who did not register their pregnancy and MCP card. The household’s economic 195 

status was statistically the most significant factor for CFI coverage in the state. Children who 196 

belonged to richer (OR= 4.33, 95% CI 2.67-7.01) and richest (OR= 6.59, 95% CI 3.75-11.55) 197 

wealth quintile households received significantly higher CFI coverage than the poorer (OR= 198 

2.12) and poorest counterparts (OR= 1.00). Surprisingly, compared to urban areas the odds of 199 

CFI coverage were higher in rural areas (OR= 1.35, 95% CI 1.01-1.81).   200 

OLS regression estimates presented in model 1 to 5 in Table 3 shows supply and demand 201 

factors associated with CFI in Gujarat. The estimates in the model 1 considering only maternal 202 

and supply-side factors reveals that Postnatal Care (PNCs) within 2 days for the child (β=0.712, 203 

p<0.05) is the defining factors for the uptake of CFI. Model 2 shows that the district-level 204 

poverty ratio (β= -2.513, p<0.05) and proxy for gender discrimination defined through sex ratio 205 

at birth (β=0.161, p<0.10) are the significant factors in determining CFI levels. The estimates in 206 

model 4 and 5 indicate that institutional delivery, PNCs within 2 days for child and schedule 207 

tribe affiliation is positively associated, while fertility levels and poverty negatively associated 208 

with CFI. However, the key supply-side factors such as the health infrastructure index are not 209 

statistically significant, although positively associated with CFI.  210 
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211 

4. Discussion212 

Immunisation is one of the essential means to reduce child morbidity and mortality associated213 

with infectious diseases worldwide. In India, there has been an improvement in the CFI 214 

coverage, but is still far behind the levels needed to achieve universal coverage. State and district 215 

level disparities in CFI coverage have been significant in India [7]. Considering these, in 2014 216 

the Government of India launched a targeted intervention Mission Indradhanush, to increase 217 

coverage in low performing districts with less than 60% CFI coverage. This mission included 218 

unvaccinated or partially vaccinated children with an aim to achieve a target of 90% CFI 219 

coverage in India by 2020 [13]. However, looking at the findings from successive rounds of 220 

NFHS appears that these efforts did not make significant improvements in CFI coverage in 221 

Gujarat [7, 22].   222 

The findings of the study focusing on Gujarat are intriguing and useful for policy and 223 

planning. There is a perceptible difference in the CFI between the northern and southern districts 224 

of Gujarat. The state average is significantly affected by the regional inequalities in CFI. For 225 

instance, 55% of children residing in the Saurashtra region have been immunised compared to 226 

only 34% of children in the Dry Area of Gujarat. This can be attributed to the fact that districts in 227 

southern Gujarat are more economically prosperous compared to their northern counterparts. 228 

These findings are also substantiated by previous literature highlighting that economically 229 

progressive regions have higher utilisation of MCH services than their counterparts in 230 

economically less progressive regions in the state [14, 18, 22, 26]. The factors significantly 231 

associated with the low coverage of CFI are poor quality of maternity care, non-registration of 232 

pregnancy with MCP card, and poor economic status of the household. Both micro and macro-233 

level analyses suggest that improving maternal health care services such as ANCs and postnatal 234 

care, reducing higher-order births are key in increasing CFI coverage. Our findings are consistent 235 

with the previous studies from other geographical contexts that highlighted women belonging to 236 

richer households have a higher likelihood of receiving full immunisation compared to women 237 

from poorer households [15-20]. Although CFI levels were varied by the age and education of 238 

mother, caste, and sex of the child in the bivariate analyses, they are not significant in the 239 

multivariate statistical models after adjusting the effect of other factors.  240 
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The findings of this study based on a large-scale survey differ from some of the existing 241 

evidence-based on smaller studies. For instance, a few micro studies suggest that the exclusion of 242 

marginalised communities such as the migrants, Dalits (the lowest social group in the Indian 243 

caste hierarchy) and people in remote areas facing discrimination, resulted in low CFI coverage 244 

[27, 6] while untouchability practices against the Dalits and lower castes also transcend into poor 245 

delivery of healthcare facilities into these communities [27]. However, our study did not find 246 

caste-wise differences in CFI coverage in Gujarat. In fact, the CFI coverage was higher in the 247 

scheduled tribe and scheduled castes (lowest social groups in Hindu caste hierarchy), in rural 248 

areas than non-scheduled castes and urban areas. There could be two possibilities for such 249 

differences and contradiction: Firstly, large scale surveys like NFHS might not reveal 250 

underpinning socio-economic forces influencing immunisation coverage due to inadequate in-251 

depth investigation of social determinants in national surveys. Secondly, small-scale survey-252 

based studies reporting caste disparities in CFI coverage were localised and unable to provide 253 

state-level determinants. Thus, caste may still play an important role at the local level, but at the 254 

state level that influence is overridden by economic factors, i.e. households living in poorer areas 255 

are less likely to receive immunisation. Contradicting findings on caste-wise disparities from 256 

existing evidence suggest a need for a more in-depth study on the social disparity and the 257 

contextual cultural dynamics that exist across the state of Gujarat.  258 

The existing evidence suggests that even though health averages in urban areas are above 259 

their rural counterparts, there are also places of social disadvantage within urban areas (e.g. 260 

urban slum and peri-urban areas) that characterised as zones of increased public health risks [29, 261 

30]. In rural areas of Gujarat or other states of India, tracing, reaching and coverage of children 262 

who needed immunisation is easy because of well-established channels of public health care 263 

delivery, especially a strong presence of frontline health workers after the commencement of 264 

National Rural Health Mission [30]. However, the low coverage of immunisation in urban areas 265 

where the private sector is dominant needs further investigation, especially to understand the 266 

hindrances in reaching services to disadvantaged populations. often state-specific geographies, 267 

health, and social systems influence the performance of the programme. The state of Gujarat is 268 

unique in terms of operating the Private-Public Partnerships (PPP) model in the provision of 269 

MCH care [28]. Around 98% and 89% of the children getting immunisation from a public source 270 

in rural and urban areas respectively (Figure 6). Despite the PPP model in place, the share of 271 
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private-sector immunisation (11%) in Gujarat is much less than Tamil Nadu, Karnataka, 272 

Maharashtra, and Telangana (states without PPP model in place) [24]. The latest NFHS report 273 

suggests that in comparison to other developed states private sector participation in institutional 274 

deliveries in Gujarat is very high (where the incentive is high); however, their participation in 275 

delivering all recommended types of antenatal care and postnatal care is less [7]. While our study 276 

report that ANCs and PNCs emerged as defining factors for CFI coverage.   277 

 278 

Limitation of study and need for future research  279 

 280 

This study has a few limitations: First, the study failed to examine supply-side determinants of 281 

CFI at the individual level due to lack of information in the NFHS dataset. An in-depth study on 282 

the contribution and failure of supply-chines, from receiver and provider perspective, needs to be 283 

examined. Second, the present study didn’t examine how far the PPP model of MCH care is 284 

helping or hindering the vaccination coverage in children. In particular, there is a need to 285 

examine the question that whether the PPP model in MCH care making the integration of family 286 

planning, MCH care, and immunisation coverage difficult, in particular in urban areas? Third, 287 

the monitoring and evaluation process of immunisation programme of Government of India 288 

depends on four major sources of information: (1) India Health Management Information System 289 

(HMIS) reports; (2) periodic sample surveys; (3) vaccine-preventable disease surveillance; and 290 

(4) concurrent routine immunisation monitoring based on a mobile application for data collection 291 

[31-35]. Considering the mismatch in the estimates across the different sources of information on 292 

CFI and the resultant state rankings (Figure 7), there is a greater need to investigate data-linkages 293 

and triangulation methodologies for more robust estimations of CFI. Such investigations 294 

undoubtedly help to recognise limitation and shortcomings in the scientific treatment of multiple 295 

data sources on this subject and the care and caution required in triangulating and validating 296 

them across sources. Fourth, this study did not compare the national ranking of the Gujarat and 297 

its districts on the multiple definitions used to measure the CFI. For instance, to understand 298 

immunisaiton coverage for the 2nd year of life, UNICEF Multiple Indicator Cluster Surveys 299 

(MICS) examines children aged 24 to 35 months. Also, Mission Indradhanush (MI) programme 300 

measures full immunisaiton coverage of children in the age group 0-11 months and 9-11 months, 301 

alongside 12-23 months. The current study used CFI estimates for the age group 12-23 months. 302 
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Finally, under its Universal Immunisation Programme (UIP) Government of India recently 303 

included additional vaccines [36] which were not considered in the definition of CFI used by the 304 

current study. However, for this study, we have adopted a widely used and cross-country 305 

comparable definition for measuring CFI: CFI in the age of 12-23 months from NFHS. Unlike 306 

the official statistics, the survey estimates like NFHS (as a part of the DHS family) have an 307 

immense advantage for international comparison considering the uniform survey design. Also, 308 

the micro-data allows for making a more robust assessment of the socioeconomic disparities and 309 

determinants of CFI. In that sense, our paper assumes significance for policy and practice. 310 

Conclusions 311 

The coverage of children full immunisation in Gujarat is the second-lowest in India. The 312 

targeted intervention, Mission Indradhanush-2.0 of the Government of India should focus on the 313 

economically backward northern districts and poorer households in Gujarat. Similarly, maternal 314 

health care services including various ANC and PNC components should be improved in the 315 

poorer districts and households. Mothers with higher-order births and urban households need an 316 

additional push for the immunisation of their children.  317 

Furthermore, considering the economic barrier as a major defining factor of CFI in Gujarat, 318 

the study advance that state needs to spend more on its health care, especially for the provision of 319 

all required vaccinations to children. Gujarat budgetary allocations for health care services has 320 

been reducing over the years. The state spends less than one percent of its Gross State Domestic 321 

Product on health care, and its revenue public health outlays are one of the lowest in India which 322 

can have huge implications for highly publicly provided services such as vaccination for 323 

children. A recent report of Controller Audit General (CAG) suggests that the state utilised only 324 

79% of the amount allocated for building health infrastructure [37]. Probably this is the reason 325 

why HII does not emerge as a significant variable in this study.  326 
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Table 1 

 Descriptive statistics of the study population, Gujarat, India, 2015-16 (n=7730). 

Variables 
Categories/Value 

labels 
Frequency 

Sample 

distribution 

(Percent) 

Lower 

limit 

Upper 

limit 

Level of MCH care service 

utilisation 

Low
a
 6217 81.20 80.45 81.93 

Medium 705 8.82 8.30 9.37 

High 808 9.98 9.42 10.56 

Pregnancy registered with MCP 

Card 

Yes 3204 42.03 41.10 42.97 

No
b
 4526 57.97 57.03 58.90 

Mother’s age 15-24 Years 2665 32.03 31.15 32.92 

25-29 Years 2910 39.09 38.17 40.02 

30 years and above 2155 28.88 28.03 29.75 

Level of mother’s education No education 1943 23.48 22.69 24.29 

Primary 1256 15.22 14.55 15.91 

Secondary 3942 51.85 50.90 52.80 

Higher 589 9.45 8.91 10.02 

Sex of the child Male 4038 52.69 51.75 53.64 

Female 3692 47.31 46.36 48.25 

Order 1 and <2 years 1097 13.93 13.29 14.60 

The intersection of  birth order and 

birth interval 

Order 1 and 2-3 years 910 12.79 12.17 13.44 

Order 1 and >3 years 1092 14.59 13.93 15.27 

Order 2 and < 3 years 1386 17.17 16.47 17.90 

Order 2 and > 3 years 1092 14.66 14.00 15.34 

Order 3 and < 3 years 669 8.39 7.88 8.93 

Order 3 and > 3 years 487 6.43 5.98 6.91 

Order 3+ and <3 

years 

553 6.57 6.11 7.05 

Order 3+ and >3 

years 

369 4.57 4.19 4.98 

Not reported /missing 75 0.90 0.74 1.10 

SC 844 11.21 10.62 11.82 

Social group ST 1975 17.69 16.98 18.42 

OBC 3274 44.70 43.76 45.64 

Others 1346 21.79 21.02 22.58 

No stated 291 4.62 4.24 5.03 

Hindu 6894 89.90 89.31 90.45 

Religion
c
 Muslim 737 10.10 9.55 10.69 

Poorest 1140 10.71 10.14 11.31 

Wealth quintile Poorer 1804 20.17 19.42 20.94 

Middle 1852 23.57 22.78 24.39 

Richer 1574 22.45 21.67 23.25 

Richest 1360 23.10 22.31 23.91 

Urban 2507 40.56 51.75 53.64 

Place of residence Rural 5223 59.44 46.36 48.25 

Kachchh 323 3.95 3.59 4.33 

Geographical regions Dry Areas 714 8.39 7.88 8.93 

Plain Northern 1730 29.84 28.98 30.71 

Saurashtra 1888 21.88 21.10 22.67 

South Eastern  3075 35.95 35.05 36.86 

Total 7730 100.00 - - 

Tables
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a 
Those who have not visited any ANC facility have been considered under the poor quality of maternity 

care. 
b 
Not reported and missing has been considered as no MCP card with pregnancy registration. 

c 
Other religion groups (n=29) dropped due to insufficient samples for analysis. 

Table 2  

Logistic regression estimates: Factors associated with children full immunization, Gujarat, India, 2015-

16 

Predictors 
Children Full Immunization 

Odds Ratio Lower limit Upper limit 

Level of MCH care service 

utilisation 

Low 1.00 

Medium 1.76*** 1.22 2.52 

High 1.59** 1.11 2.27 

Pregnancy registered 

with MCP Card 

No 1.00 

Yes 1.97*** 1.49 2.61 

Sex of the child 

Male 1.00 

Female 1.13 0.90 1.42 

Mother’s age 

15-24 years 1.00 

25-29 years 0.98 0.74 1.31 

30 years & above 1.15 0.79 1.69 

Mother’s education 

level 

No education 1.00 

Primary 1.14 0.79 1.67 

Secondary 1.09 0.79 1.50 

Higher & above 1.04 0.58 1.85 

Intersection of  birth order 

and birth interval 

Order 1 &<2years 1.00 

Order 1 & 2-3years 0.52*** 0.33 0.83 

Order 1 &>3years 0.76 0.48 1.19 

Order 2 &<3years 0.56*** 0.38 0.85 

Order 2 &>3years 0.46*** 0.29 0.73 

Order 3 &<3years 0.44*** 0.26 0.74 

Order 3 &>3years 0.60 0.33 1.11 

Order >3 &<3years 0.46** 0.25 0.84 

Order >3 &>3years 0.73 0.37 1.42 

Not 

reported/missing 
1.23 0.23 6.65 

Social group 

Scheduled castes 1.00 

Scheduled tribes 1.47 0.93 2.34 

Other backward 

class 
0.94 0.64 1.38 

Others 0.77 0.49 1.21 

Not 

reported/missing 
0.59 0.30 1.17 
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Religion 

Hindu 1.00 

Muslim 0.78 0.52 1.15 

Wealth quintile 

Poorest 1.00 

Poorer 2.12*** 1.40 3.20 

Middle 2.95*** 1.90 4.57 

Richer 4.33*** 2.68 7.01 

Richest 6.59*** 3.75 11.55 

Place of residence 

Urban 1.00 

Rural 1.35** 1.01 1.82 

Geographical region 

Kachchh 1.00 

Dry Areas 0.66 0.33 1.35 

Plains Northern 1.11 0.59 2.08 

Saurashtra 1.33 0.71 2.48 

South Eastern 1.20 0.64 2.26 

Constant 0.20*** 0.08 0.47 

Number of observations 1394 

LR chi2(26) 188 

Prob.> chi2 0.000 

Pseudo R2 0.098 

  Note: Significance levels: ***p<0.01, **p<0.05, *p<0.1 
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Table 3 

Ordinary least square regression estimates: Supply and demand-side factors associated with 

children full immunisation in Gujarat 
VARIABLES Model Model Model Model Model 

(1) (2) (3) (4) (5) 

Four or more ANCs 0.112 -0.139 -0.0726

(0.237) (0.195) (0.192)

Institutional delivery 0.261 0.727* 0.449*

(0.313) (0.345) (0.253)

PNCs within 2 days for Child 0.712** 0.644** 0.510

(0.293) (0.299) (0.360)

Health Infrastructure Index 0.00787 0.0333 -0.00862

(0.0425) (0.0606) (0.0575)

Mean children ever born -29.44* -38.23***

(16.60) (10.25)

Child marriages 0.0937 

(0.306) 

Modern contraception use 0.338 0.317 

(0.374) (0.330) 

Sex ratio at birth 0.161* 0.0993 

(0.0865) (0.0601) 

Literacy rate -0.355

(0.786)

SC -1.582 -0.196 0.213 -0.763

(1.706) (0.882) (0.811) (1.221)

ST 0.256 0.404** 0.498*** 0.0841

(0.194) (0.149) (0.160) (0.186)

Muslim -0.246 -0.464 -0.343 0.208

(0.346) (0.395) (0.351) (0.447)

Urban -0.00649 -0.222* -0.0935

(0.179) (0.128) (0.185)

Poverty ratio -2.513** -2.349*** -2.057***

(0.915) (0.362) (0.587)

Constant -7.404 -18.63 101.2*** 12.00 -26.55

(29.86) (58.09) (11.12) (43.51) (38.43)

Observations 27 27 26 27 27 

R-squared 0.376 0.573 0.488 0.641 0.690 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 



Fig. 1 State-wise percentage of children fully immunised in India, 2015–16. Source: IIPS and ICF 

Macro (2017). Note: * Union Territories 

 

 

 

 

Fig. 2. Percentage of children by type of vaccination coverage in Gujarat, 2015–16. Source: IIPS and 

ICF Macro (2017). 

 

 

 

 

 

 

 

 

 



Fig. 3. Trends in children fully immunised in Gujarat during 2005–06 to 2015–16. Source: IIPS and 

ICF Macro (2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fig.4. Percentage of children fully immunised by the level of maternal health care service utilisation 

and socio-economic factors in Gujarat, India, 2015–16. Source: Authors estimation. 

 

 

 

 



Fig. 5. District-wise percentage of children fully immunised in Gujarat, India, 2015–16. Source: 

Authors estimation. 

 

 

 

Fig. 6. Percentage break-up of children aged 0–5 years having received any immunisation by source 

in rural and urban areas in Gujarat, 2017. Source: Ministry of Statistics & Programme 

Implementation (2018) 

 

 

 

 

 



Fig. 7. State-wise percentage of children fully immunised in India from NFHS (2015–16) compared 

to HMIS (2015–16 and 2018–19). Source: IIPS and ICF Macro (2017); India Health Management 

Information System (2015–16 and 2018–19). 
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