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Introduction 

Maternal high-risk fertility behavior (HRFB), broadly in the form of too early or too late 

childbearing age, closely spaced birth and too many births, is one of the bio-demographic risk 

factors that could affect health of child and mother. Both extremes of the reproductive age are 

considered at risk for adverse pregnancy outcomes. Teenage mothers have a higher risk of 

preterm birth, low birth weight, and postnatal mortality [1]. On the other hand, advanced 

maternal age has a positive association with preterm delivery, low birth weight, perinatal death, 

and cesarean section [2-4]. Similarly, short birth interval and high parity carries the risk of 

numerous unfavorable child and maternal health outcomes [5,6]. These risk factors also 

adversely affect the survival chances of a mother and her child [7,8] 

The incidence of early marriage followed by early childbearing is widespread in India. The 

2016 National Family and Health Survey (NFHS) revealed that 27% of girls are married before 

their eighteenth birthday, and 31% of the married Indian women gave birth by the age of 18 

years [9]. Additionally, India has a high level of parity and an average inter pregnancy interval 

of 16.7 months was observed in India during 2015-16 with no change in the past 10 years 

[9,10]. Average inter pregnancy interval in India is much shorter than in countries with similar 

or lower levels of socio-economic development [11-13] 

Although there are studies that have explored single risk factors such as teenage pregnancy, 

high birth order and short birth interval in India, the authors could not find any study that have 

considered all the components of HRFB as defined by Demographic Health Survey (age of 

mother less than 18 or more than 35, more than three births and birth interval less than 24 

months) [14]. Therefore, this study aims to examine the socio-demographic determinants and 

geographical patterns of maternal HRFB using data from the Indian version of Demographic 

Health Survey referred to as NFHS. This study could help policymakers to identify hot spot 

areas and vulnerable subgroups of women and design health interventions accordingly. 

 

Materials and Methods 

The study uses latest available data from the fourth round of National Family Health Survey 

(NFHS-4) conducted during 2015-16. NFHH-4 provides information on maternal and child 

health, family planning, other reproductive health indicators as well as sexual behavior for 

India’s 36 states and Union territories and 640 districts. A total of 699,686 eligible women age 
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15–49 were interviewed with a response rate of 97% [9].  A total of 184,640 women who gave 

birth in the preceding 5 years before the survey is included in the final analysis. 

The outcome variable of this study is maternal HRFB, defined as the presence of any of the 

following four conditions (coded as 1 and otherwise 0); (i) mother aged less than 18 years at 

the time of delivery; (ii) mother aged over 34 years at the time of delivery; (iii) the latest child 

born less than 24 months after the previous birth; and (iv) the latest child of order three or 

higher. The definition of HRFB adopted by the DHS was applied. From NFHS-4 dataset socio-

demographic characteristics of women such as age at marriage, educational level, social group, 

religion, wealth index, media exposure, number of household members, pregnancy wantedness 

and children sex composition are taken as independent variables. 

We first estimated prevalence of HRFB by selected socio-demographic characteristics and 

constructed a district level map of HRFB prevalence. We then measure spatial autocorrelation 

using the Moran’s I index to assess whether HRFB among reproductive-age women is 

dispersed, clustered, or randomly distributed in India. This index measures the correlation 

coefficient between values observed in a district with the mean value of adjacent districts and 

ranges from 0 (no autocorrelation) to 1 (complete autocorrelation). When the z-score or p-value 

indicates statistical significance, a positive Moran’s I index value indicates a tendency toward 

clustering while a negative Moran’s I index value indicates a tendency toward dispersion [15]. 

Based on this, a decision is made about whether to reject the null hypothesis that HRFB among 

women is randomly distributed across the country. 

Hot spot analysis using the Getis-Ord Gi statistics is used to measure the degree of clustering, 

which may be high or low. The higher (or lower) the z-score, the stronger the intensity of the 

clustering. A z-score near zero indicates no apparent clustering within the study area. A positive 

z-score indicates clustering of high values (a hot spot) and a negative z-score indicates 

clustering of low values (a cold spot) [16]. This statistic produces a hot and/or cold spot map 

using HRFB prevalence as the input. All spatial analyses and map construction are done using 

ArcGIS 10 software. 

The study implements a multilevel logistic regression analysis to identify the predictors of 

HRFB considering individual women as level 1, communities/PSUs (Primary Sampling Units) 

as level 2 and districts as level 3. Four models are fitted for the analysis. The first model is an 

empty model without predictors, and it focused on decomposing the total variance into the 

community (PSU) and the district components, which is useful to measure the extent of cluster 

variation. The second and third model are adjusted for individual and community level 

variables, respectively. The fourth model is a full model and adjusted for both individual and 

community level variables simultaneously. The results of regression analysis are presented as 

Odds ratio, p-value, and 95% confidence interval. The measures of variation (random-effects) 

were reported as Intra community correlation coefficient (ICC) which measures variation in 

HRFB across clusters and quantifies the degree of heterogeneity of HRFB between clusters. 

Proportional Change in Variance (PCV), expresses the change in the community level variance 

between the empty model (Model 1) and the consecutive models [17]. Prior to multivariate 

analysis, Multicollinearity was examined using variance inflation factor (VIF). All statistical 

analyses are done using the Stata statistical software, version 14. 

 



Results 

Preliminary analysis of the data revealed that more than one third of reproductive-age women 

are exposed to HRFB in India. HRFB prevalence within states varies from 14.59% (95% CI 

13.00-16.34) in Kerala to 49.20% (95% CI 47.04-51.36) in Nagaland. The district level HRFB 

prevalence map provided a more systematic picture of regional differentials which was further 

confirmed by a strong and significant Moran index of spatial autocorrelation (I = 0.473). The 

more intense clustering of high (hot spot) proportion of women who had HRFB is observed in 

central, eastern and north-eastern region of the country. We expect the results of regression 

analysis to reveal some important predictors of HRFB among women. 

Preliminary findings conclude that the efforts should be made to reduce HRFB among women 

with a focus on hotspot areas and underprivileged subgroups of women in India. 
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