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Introduction 

Contraceptive use and its determinants have long been of interest to demographers and social 

scientists alike.  Starting with the World Fertility Surveys through recent Demographic and 

Health Surveys, data on this topic are widely available in most countries around the world. These 

data have fostered a number of studies on the trends and determinants of contraceptive use in the 

developed and developing world, with an almost exclusive focus on use within marriage or union 

in developing countries.  Additional studies exploring the influence of social networks and 

diffusion on contraceptive use have alluded to the possible effects of exposure to these factors 

before marriage on subsequent behaviors (Mita and Simmons 1995, Carpenter-Yaman 1982).  

However, there remains a paucity of information on the role of premarital influences in shaping 

women’s reproductive goals, and enabling more effective communication of their preferences– 

which, in turn, may translate into reporductive behaviors within marriage.  As a result, we know 

little about when individuals first acquire information in adolescence, and if and how this 

exposure might influence the timing of contraceptive use and childbearing events later in life. 

 

Panel data among young, married, rural women from three different demographic and socio-

economic contexts of India are used to assess the association between premarital exposures to 

messages about family size and family planning methods and subsequent behavior – in this case 

contraceptive use within marriage.  In assessing that association, we control for background 

characteristics such as education, age at marriage, marital household standard of living, and state 

of residence.   We believe this paper will help to bridge a gap in the literature by bringing 

together women’s experiences and exposures before marriage with behaviors after they get 

married; in doing so, it will apply a life-course perspective to our understanding of contraceptive 

use, a key dimension of fertility control.  

 

Data and Methods  

Survey Data  

The present study is a fixed panel design with data from two sources: (1) the 1998-99 National 

Family Health Survey of India (NFHS-2) which serves as the baseline, and (2) a study conducted 

four years later, in 2002-03, of rural eligible women who were interviewed during NFHS-2 

(hereon referred to as the Follow-up Survey or follow-up study).  The NFHS-2 had a two-stage 

stratified sampling design in rural areas: primary sampling units (villages) were selected with 

probability proportional to size followed by a random selection of households within each PSU 

(IIPS and ORC Macro 2000a).  The survey covered approximately 99 percent of the country’s 

population; detailed information from eligible women was collected regarding their background 

characteristics, reproductive behavior and fertility intentions, quality of care of health services 

received, knowledge, use and sources of family planning methods, maternal and child health and 

status of women (IIPS and ORC Macro 2000a).   

 

The aim of the Follow-up Survey was to assess the effect of the quality of care of family 

planning services on contraceptive adoption and fertility among rural women in Bihar (and 

Jharkhand)1, Maharashtra and Tamil Nadu (IIPS and JHU 2005).  The Follow-up Survey was 

                                                 
1
 Jharkhand was formed as a new state by separating the southern part of Bihar from the northern area on 15 

December 2000, and has a population of about 26.9 million (IIPS and ORC Macro 2002).  As these two states were 

governed by the same policies and programs until their division and during the baseline survey conducted in 1998-

99), they are treated as one entity for this study and referred to as Bihar/Jharkhand in this paper.  
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limited to the rural areas in these states to allow comparison across varied social and cultural 

contexts, and because of the relative stability of rural households and limited the heterogeneity of 

health care service providers and institutions in these areas. Women living in rural areas in these 

states between the ages of 15-39 years, who completed an interview during the NFHS-2, were 

usual residents of the household and currently married, were interviewed during the follow-up.  

In Maharashtra and Tamil Nadu, only those women who had agreed to be contacted in the future 

at the time of the NFHS-2 study were approached for a follow-up interview.  As women in 

Bihar/Jharkhand were not asked if they would be willing to participate in a subsequent interview 

at baseline, all women were approached for the follow-up.   

 

The sample for the current study consists of rural, currently married women in the states aged 30 

years or younger at the time of the Follow-up Survey who were interviewed at both points in 

time.  The sample is restricted to younger women in order to minimize the potential bias due to 

poor recall of events (exposure to premarital information).  The total sample of eligible women is 

3,155: 61 percent are in Bihar/Jharkhand, 22 percent in Tamil Nadu and 17 percent in 

Maharashtra.   

 

Setting 

Socio-economic and demographic data for Bihar/Jharkhand, Maharashtra and Tamil Nadu from 

the state level NFHS-2 reports reflect the continuum that exists in India, and the variations 

between these states (IIPS and ORC Macro 2001a, 2001b, 2001c, 2001d, 2000a). On every 

indicator, Bihar and Jharkhand score well below or above the national level in the direction 

expressing more disadvantage (IIPS and ORC Macro 2001a, 2001b, 2000a).  The total fertility 

rate among currently married women in Tamil Nadu is 2.0, followed by 2.5 in Maharashtra (IIPS 

and ORC Macro 2001c, 2001d).  In contrast, the total fertility rate in Bihar/Jharkhand is 3.9, 

higher than the national average of 2.8. Current modern method use at NFHS-2 among married 

women aged 15-49 is highest in Maharashtra at 60 percent, followed by Tamil Nadu (50 

percent), and Bihar/Jharkhand (22 percent) (IIPS and ORC Macro 2001a, 2001c, 2001d).   

 

Analytic Approach  

Data in the tables and figures are presented by state and all states combined to highlight the 

variations that exist across these states in sample characteristics, levels of premarital exposure to 

messages on family size and family planning methods, as well as percentages reporting 

contraceptive use by number of living children. 

 

Our primary interest is to determine the effect of premarital exposures to information about 

family size and family planning methods on first modern contraceptive method adoption by 

parity, net of education and context.  In order to assess the risk of first adopting a contraceptive 

method by parity, parity (sequence of births 0 to 5+) is applied as the time scale in a discrete-

time hazards model; replacing the conventional time (t) with time related to parity sequence (tp).  

Our choice of a discrete-time hazards model is guided by the decision to use parity (number of 

living children 0 through 5+) instead of a unit of time such as weeks, months or years; thus 

modeling discrete periods, not a continuous time scale (Willett and Singer 1993, Allison 1984).  

We justify our choice of parity in lieu of a time variable because, in India, contraceptive use is 

more likely to be influenced by number of living children and sons, than duration of marriage 

(Arokiaswamy 2002, IIPS and ORC Macro 2000a, Dwivedi and Sundaram 2000, Zavier and 
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Padmadas 2000, Savaala 1999, Arnold et al. 1998, Rajaretnam and Deshpande 1994, Basu 

1993).  These studies note that, for the most part, modern method use is considered only after 

women have had at least one child; this is even more relevant in the case of rural women.  

Additionally, we do not have precise information on month or year of first temporary modern 

method use for women who reported such use during NFHS-2.  Instead, we have information on 

the parity at first use for women who reported ever use of a modern method (temporary or 

permanent) at NFHS-2, and can extract the information from the four-year inter-survey calendar 

data for eligible women at follow-up.  The model representing discrete-time hazards analyses is 

represented as follows: 

 

Log (P(tp)/(1-P(tp)) =  α(tp) + β1X1 

 

In our analyses, we model a single event - the probability that a woman first adopts a modern 

contraceptive method at parity (tp), given that she is at risk at that parity, and is assessed by a set 

of time-invariant predictors (X1) and different constants for each level of parity, represented by 

α(tp) (Allison 1984).  We expect that contraceptive adoption will increase as parity increases and 

women achieve their family size, and therefore include dummy variables to account for the 

expected change in the hazard of use by parity level.    

 

All women enter the set at the same time – that is, currently married and at parity zero – and are 

observed until the Follow-up Survey.  As they move to the next parity they either experience the 

event (adopt a modern contraceptive method) or move to the next parity, if they have not used a 

modern method at that parity and have another living child.  Women are censored at the parity 

they have reached if they do not have another child at the time of the Follow-up Survey, nor use 

a modern method by that time.   Hence, at any given parity, a woman either experiences the 

event (adopts a modern method) or goes on to have another child and moves to the next parity, or 

is censored at that parity if she experiences neither the event nor a subsequent birth. 

 

The models are adjusted for clustering at the village level, as well as weighted.  Additionally, we 

specify a complementary log-log transformation which allows us to interpret the antilogged 

coefficient as a hazards ratio (Singer and Willett 2003, Carlin et al. 1999).  The inclusion of 

dummy variables representing parity in the model allows us to assess the probability of first 

adopting a modern method at each parity level.  The independent variables in our model are time 

invariant; our primary interest is to assess the hazard of first adopting a contraceptive method  by 

premarital exposure to family size and family planning methods, at each parity level, adjusting 

for background characteristics.   

 

Due to sample size limitations we are unable to stratify our analyses by state.  Our results are 

presented for the combined sample of all states, and we use a dummy variable for state in the 

final, adjusted models.    Observations from Bihar and Jharkhand are combined into a single 

entity for all analyses.  We combine these two states because they were one state, Bihar, until 

their division in 2000, well after women had been married for at least two or more years.  Thus 

women in these two states were subject to policies and programs governed by that one state.   

Interaction terms between the independent variable of interest and background characteristics 

were assessed to determine whether levels of exposure differ by specific characteristics and by 

state.  Analyses were conducted using STATA SE v8.0 (StataCorp 2003).   
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Dataset for Discrete-time Hazard Analyses 

Using the information from the two datasets (baseline and follow-up), we created a variable that 

serves as the time variable (in this case, parity on a scale from 0 to 5+) (StataCorp 2003).  This 

time variable reflects the number of living children at the time of first adoption of a modern 

method for those women who reported ever use, as well as the number of living children at 

follow-up for women who reported never using a modern method up to that time.  In addition, 

we also created an event variable to represent women who reported using a modern method by 

the follow-up interview (coded as 1) and those who did not (coded as 0) (StataCorp 2003).    

 

These two variables (time and event) along with the unique case identification number of 

individual women were then used to convert our data set into one that allows us to conduct 

discrete-time hazard analyses using the ‘prsnperd’ command in STATA (StataCorp 2003).  This 

command exchanges a single woman’s observation in the original dataset into a person-period 

dataset – in this case the number of observations is equal to the woman’s parity at first use or if 

never used, then her parity at the time of the Follow-up Survey (StataCorp 2003, Allison 1984).   

In so doing, the program also creates dummy variables representing parity, and an outcome 

variable representing whether the event occurred (0=no contraceptive use and 1= contraceptive 

use), as well as accounts for women who are censored at their current parity at follow-up if they 

did not adopt a modern method during this time.    

 

Measurement of Independent Variables 

Assessment of premarital exposures 

During the Follow-up Survey women were asked about their exposure to family planning 

messages before marriage –specifically whether they had seen, heard or discussed reproductive 

and sexual health issues such as sexual relations, family composition and size, and family 

planning methods.  Women also reported with whom or where this information was made 

available to them, and whether they knew of a family member’s or neighbor’s use of a 

contraceptive method.   Binary variables were created to represent whether women had heard, 

discussed or saw information on each issue (menstruation, sexual relations, benefits of a small 

family, number of children to have, and methods for family planning) relative to each of the four 

sources: friends, family members, media and family planning/ health worker.   

 

The inter-item reliability of the observed variables representing the sources and dimensions of 

premarital exposure to family size and contraceptive information was high for all 12 variables (3 

messages by 4 sources) with a Cronbach’s alpha of 0.75, and for the nine variables (not including 

exposure from a family planning worker) the coefficient is 0.76. We further subdivided the 

variables as they represent both sources of information and types of messages to determine if 

these are different from the overall measure. The reliability coefficient for indices created by 

specific messages- that is, benefits of a small family, number of children to have and family 

planning methods – was relatively low (Cronbach’s alpha 0.40 for each).  However, reliability 

was high for indices created by source: premarital exposure via media, friends and family 

(Cronbach’s alpha 0.79, 0.73 and 0.74, respectively).   

 

We conducted principal components analyses for the set of variables related to each of the 

sources separately in order to get a weighted, linear combination of these same variables 
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(Fabriger et al. 1999).  Exposure via family planning workers was not included because only a 

small proportion of women in each state cited family planning workers as a source for premarital 

information on these issues (an exception was 12 percent in Tamil Nadu on family planning 

methods).  Further, separate analyses including this variable did not add to the information and 

were not significant in the final models (not shown).   

 

For analyses of the all-state combined sample, first factors extracted from each of the three 

principal component analyses conducted by source accounted for significant variation in the 

data: 71 percent for exposure via media and 66 percent for exposure via either family or friends; 

each had eigenvalues greater than 1.  These three factors representing premarital exposure to the 

three messages (benefits of a small family, number of children to have and family planning 

methods) via the media, friends and family have a low correlation with each other (less than 

0.35) and are therefore, retained as continuous independent variables in models to predict the 

hazard of first adopting of a modern contraceptive method by parity.    

 

Other background variables  

The background variables of interest reflect the conceptual framework, and follow a woman’s 

life-course identifying both premarital (as a proxy for her family), age at marriage and marital 

characteristics.  Individual background variables for women, such as their educational levels, 

religion, caste and age at marriage are included in the models as categorical variables.  Age at 

marriage is a binary variable, differentiating women married before 18 years from those married 

at 18 years or older, as 18 is the legal age of marriage for women in India.  A three-level 

categorical variable was created to represent women who are illiterate, those who are literate or 

have a middle school education (7 years of schooling), and those who have completed middle 

school or higher education.  Following the NFHS-2 definition, women who reported no 

schooling or up to five years of schooling but who could not read and write were categorized as 

illiterate (IIPS and ORC Macro 2001a, 2001b, 2001c, 2001d, 2000a).   

 

For marital characteristics, we include household standard of living index constructed by an 

assessment of the household structure and ownership of land and goods at baseline (NFHS-2).  

We use a summary measure of the index in our analyses comprising of three categories– low, 

medium and high– as developed and included in the NFHS-2 data set.  (For details on the 

construction of the household standard of living index and summary measure see IIPS and ORG 

Macro 2001a).   We chose household standard of living over husband’s education as the latter 

has a high correlation with woman’s education.  These background variables are included in our 

models based on our conceptual framework and to control for factors that have in the literature 

been demonstrated to influence fertility and family formation decisions.  We justify the use of 

categorical variables over continuous variables not only for ease of interpretation but to account 

for the poor levels of numeric literacy in the population; we therefore reduce the potential for 

error in reporting education and age in absolute years.  Similar models assessed using relevant 

predictors as continuous variables did not significantly change the results or interpretation 

(results not shown).  Additionally, whether a woman ever experienced the death of a child is also 

considered.  State of residence and timing of a family planning worker’s visit are also included in 

the model to account for context and availability of health services. 
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Results 

The data underscore the significant differences across background characteristics between Tamil 

Nadu and Maharashtra in the south and the northern state, Bihar/Jharkhand (Table 1).   Women 

in Tamil Nadu have a higher standard of living, a higher level of education – as do their 

husbands – a higher age at marriage and fewer children than women in Bihar/Jharkhand.  With 

the exception of Tamil Nadu, three in four women in each state were married before 18 years, 

the legal age of marriage in India. About 44 percent of the women in Tamil Nadu were married 

before this age which, while less than in other states, is still a substantial proportion.  Women 

with two or more children ever born comprise about 84 percent of women in this sample.  About 

a third of women in Bihar/Jharkhand reported giving birth to 4 or more children; in Maharashtra 

over a fifth of women so reported compared to one in ten in Tamil Nadu.   

 

The majority of households in all the states had a low standard of living; roughly fewer than a 

tenth of households had a high standard of living, in Maharashtra this figure was about 13 

percent. While visits by female workers are almost universal in Tamil Nadu (96 percent), only 

one in ten women reported being visited by a female health/family planning worker in 

Bihar/Jhakhand.   In contrast, high proportions of women in all states had visited a private health 

facility.  However, the percent of women who visited a government facility in Maharashtra and 

Tamil Nadu is twice that of Bihar/Jharkhand.  Additionally, there is substantial variation in 

reports of weekly media access across states, although more so for reports of television viewing 

than listening to the radio.   

 

Women in Tamil Nadu reported almost universal exposure before marriage to each of the three 

messages (Figure 1); in contrast, between 18-40 percent and 40-50 percent of women in 

Bihar/Jharkhand and Maharashtra, respectively, reported such exposure.  Women in 

Bihar/Jharkhand are equally likely to report exposure to information about the benefits of a small 

family and family planning methods (about 40 percent) but much less so about the number of 

children to have (18 percent).  While differences in premarital exposure are less pronounced 

between Bihar/Jharkhand and Maharashtra across messages, the exception to this is exposure to 

messages on the number of children to have.  An overwhelming proportion of women in each 

state who reported exposure to family planning methods before marriage indicated knowledge of 

female sterilization over any other method (Figure 2).  Of note is the low proportion of women in 

Tamil Nadu who reported premarital exposure to modern temporary methods, compared to 

women in the other states (Figure 2).   

 

In Figures 3-5 we present data on the percent of all women who reported premarital exposures to 

each of the three messages by the source of that information at the state level as well as overall.   

On information related to family size (Figures 3-4) and family planning methods (Figure 5), 

family members are the key sources of information in all states.  Additionally, friends are also an 

important source of premarital information on family size in all states.  Women in the more 

developed states of Maharashtra and Tamil Nadu are as likely to cite media as they are friends as 

a source of premarital information.  In contrast, this is not the case for women in 

Bihar/Jharkhand. And finally, the limited role of the family planning worker as a source of 

premarital information is evident from the data.  Overall we note low exposure before marriage 

by any source in Bihar/Jharkhand compared to universal exposure in Tamil Nadu.  

 



 

 8 

Reports of current modern contraceptive method use are higher in Maharashtra (71 percent) than 

in Tamil Nadu (58 percent), and over three fold higher than in Bihar/Jharkhand (about 18 

percent) (Table 1).  We note that a larger proportion of women in Maharashtra reported 

temporary modern contraceptive method use compared to women from other states (Figure 6).  

And almost twice as many women in Mahashtra and Tamil Nadu reported sterilization as the 

method first used compared to those who reported temporary method use in these states (Figure 

6).  Women in Bihar/ Jharkhand consistently reported low levels of first use of either type of 

method, temporary or permanent, compared to the other two states, and this pattern is further 

reflected in reports of first modern method use by parity at the state level.  We note that 

significantly higher proportions of women at each parity reported first modern method use in 

Maharashtra compared to women in Bihar/Jharkhand and in Tamil Nadu (Figure 7).  In 

Bihar/Jharkhand almost equal proportions of women at parity 0 and parity 1 (about 20 percent) 

reported adopting a modern method, and only about 27 percent of women at parity 2 so reported 

(Figure 7).  In Tamil Nadu, however, while about 5 percent of women with no children reported 

adopting a modern method at that parity, this proportion increases to about 48 percent among 

those with 1 child, and to 66 percent for those with 2 children.   While equal proportions of 

women at parity 3 in both Maharashtra and Tamil Nadu, about 86 percent, reported first modern 

method use at that parity, only about 32 percent of women at the same parity reported use in 

Bihar/ Jharkhand.   

 

Contraceptive Use by Parity 

Figure 8a represents the cumulative probability of adopting a modern contraceptive method at 

each parity level for the combined sample.  We see that the probability increases with parity, and 

there is a significant increase in the probability of use at parity 2 compared to parity 1, and a 

more substantial increase in the probability of adoption at parity 3 compared to parities 1 and 2.   

We present the cumulative probability of modern method adoption at each parity level by state in 

Figure 8b.  We see here that there is no difference in the probability of adoption by state at parity 

zero and a marginal difference at parity 1 between women in Bihar/Jharkhand and those in 

Maharashtra and Tamil Nadu.  However, there are significant differences in the probability of 

contraceptive adoption by state at parity 2 and higher; women in the southern states of 

Maharashtra and Tamil Nadu have a higher probability of modern method adoption at parity 2 or 

higher parity compared to women in Bihar/Jharkhand.   The significant increase (over double) in 

the probability of adoption at parity 2, compared to parity 1, within each of these southern states 

represents the norm of the two-child family in these states.  In Bihar/Jharkhand the probability of 

contraceptive adoption increases almost two-fold from parity 2 to parity 3 and four-fold from 

parity 2 to parity 4. 

 

Contraceptive Use by Parity and Premarital Exposure   

The percent distribution of women using a modern contraceptive method by parity and exposure 

status to each of the three messages for all states is presented in Table 2.  Overall, a higher 

proportion of women who were exposed to each of the three messages before marriage reported 

using a modern method at some point during the observation period (marriage/parity 0 until the 

Follow-up Survey) compared to women who were not exposed.  For example, 51 percent of 

women exposed to benefits of a small family reported modern method use compared to only 33 
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percent of those who were not exposed.  We note similar differences in overall modern method 

use by premarital exposure to number of children to have (58 percent among exposed compared 

to 32 percent among unexposed) and family planning methods (50 percent among exposed 

compared to 35 percent among unexposed).   

 

While there is no difference in contraceptive use at parity 0 by premarital exposure to any of the 

three messages, there are differences in the proportion of women who reported modern method 

use by exposure at parity 1 through parity 5+.  The proportion of women using a modern method 

regardless of exposure to messages before marriage peaks at parity 3, however, the proportion of 

women who reported using a method is higher at each parity level for those who reported 

premarital exposure to each of the three messages compared to those who reported no exposure.   

 

Multivariate Analyses 

The main purpose of our analysis is to determine whether premarital exposures to messages on 

family size and family planning methods affect the probability of first adoption of a modern 

method at every parity level, controlling for background factors.  Hazard ratios comparing 

modern method use to no use at each level of parity by premarital background characteristics, 

exposures to information before marriage, marital characteristics, and context are presented in 

Table 3.  Our model building approach for the multivariate analyses draws from our theoretical 

framework, and represents different stages of a woman’s life: Model 1 includes premarital 

variables other than exposures to messages; Models 2 and 3 show the effects of exposure before 

marriage on contraceptive adoption by parity adjusted for premarital background characteristics 

including premarital exposure and age at marriage, respectively.  Models 4 and 5 present hazard 

ratios by premarital and marital characteristics and experiences, and context.  Because dummy 

variables are included for parity in our models, the resultant hazard ratios represent the 

probability of adopting a modern method at each parity level. 

 

In Model 1, women who are literate or have a higher education compared to those who are 

illiterate have a higher probability of adopting a modern contraceptive method.  And those of the 

majority religion (Hindu) compared to non Hindus are also more likely to adopt a method at each 

parity.  At every parity level, women who were exposed to information about family size and 

contraceptive methods via media or from family before marriage have a higher likelihood of 

adopting a modern method than those who were not exposed, (HR=1.1, p<0.001) (Model 2).  

The likelihood of contraceptive adoption among women who reported premarital exposures to 

information from friends compared to those who were not exposed is not significantly different.   

 

The effects of premarital exposure via the three sources on the probability of first modern 

method adoption retain the magnitude of their effects with the inclusion of age at marriage 

(Table 3, Model 3).  Women who were married at 18 years or older are more likely to adopt a 

method at a given parity level compared to those were married at a younger age (HR= 1.47, 

p<0.001).  Interaction terms to test whether the hazard changes for age at marriage by levels of 

exposure did not yield significant results.  Household standard of living and whether the woman 

experienced the death of a child also exhibit a significant effect on the likelihood of 

contraceptive adoption.  Specifically, women with a medium or higher household standard of 

living are more likely to adopt a method at each parity compared to those with a lower living 
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standard (HR=1.33 and HR=1.91, p<0.001, respectively), while women who experienced the 

death of a child during the inter-survey period are less likely to do so (HR= 0.82, p<0.05).    

 

The effect of the state of residence on modern method use is of interest, both in terms of its 

magnitude and strength of association as well as its moderating influence on other background 

characteristics (Table 3, Model 5).  At every parity, the probability of adoption of a modern 

method among women from Maharashtra and from Tamil Nadu is greater than for women from 

Bihar/Jharkhand (HR=3.56 and HR=3.62, p<0.001, respectively).  State moderates the influence 

of all background variables as well as premarital exposure.  State of residence exerts a stronger 

moderating influence on contraceptive use for women with premarital exposure from family 

members than from media.  While premarital exposure via media retains a positive and 

significant association with contraceptive use, premarital exposure via family is no longer 

significant, controlling for background characteristics and context (Model 5).  Family planning 

workers’ visit is not included in the final model because the state of residence mediates the 

relationship between that timing of worker visit and contraceptive use (not shown).  None of the 

interaction terms we tested, (background characteristics by exposure status and by state) were 

significant in the final model.  

 

Discussion and Conclusion  

In this paper, we highlight varying levels of premarital exposure to family size and family 

planning messages among rural women in diverse contexts of India.  We note the significant 

influence of premarital exposure to messages about family size and family planning methods 

from various sources on contraceptive adoption within marriage at each parity level.  Our 

analysis also draws attention to the important moderating influence of state of residence on the 

relationship between background characteristics and premarital exposures, and increased modern 

method use among rural women.  The results clearly indicate that premarital exposure to family 

formation messages has a significant effect on contraceptive use in marriage in this sample, and 

highlight the importance of including them in marital models.  These findings support exploring 

how early in their lives women and men are exposed to these ideas, and how and under what 

circumstances information acquired at an earlier age shapes future action.  While our analyses of 

messages are restricted given the limits of the data, our results highlight promising possibilities 

for undertaking in depth and focused research in this area.   

 

Results indicate that the effect of these exposures on contraceptive adoption by parity varies by 

context, and is more pronounced at parity 2 and 3 –a finding that has been documented in 

previous research in this context, as women rarely use a modern method before their first live 

birth (Savaala 1999, Dwivedi and Sundaram 2000, Arokiaswamy 2002).  Additionally, our 

finding of modern method use at parity two or higher is not unexpected given that the majority of 

first modern contraceptive use in our sample is female sterilization.  As a result, we find that the 

effect of premarital exposure to messages on method use appears to be directed more at 

limitation than at the postponement or spacing of children.  Maharashtra is an exception, where 

significant proportions of women reported using a modern method at parity 0 and parity 1 

regardless of exposure status. Unfortunately, the sample size inhibits our ability to explore the 

differential effects of exposures on contraceptive use stratified by state as well as by type of 

modern method used (temporary versus permanent).   
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There is clear evidence of the significant and strong influence that state of residence exhibits on 

contraceptive adoption by parity, indicating the varying experiences and pathways through which 

the small family ideal and fertility limitation issues are operationalized in different settings 

beyond the traditional factors such educational level and age at marriage.  Given what we have 

learned so far from our results, we believe it would be promising to use data from Indian states 

that are at different stages of the fertility transition and those with a higher rate of temporary 

method use that might shed light on differing characteristics and exposures of women who first 

use a temporary versus a permanent method.  We might gain some understanding from this type 

of analysis on how to better target interventions in specific states in order to encourage and 

support the small family norm, as well as promote delaying and spacing of births through the use 

of modern temporary contraceptive methods.  In fact, the difference in contraceptive use by 

exposure and parity, and by state provides added justification for an increased focus on 

promoting the small family norm and contraceptive use among young women and men well 

before they are married.   

 

Clearly, our findings have implications for program and policy, highlighting, first and foremost, 

that delaying age at marriage through legislation is not enough; about 50 percent of women in 

our sample married before 18 years.  And, despite over 50 years of family planning programs 

and increasing use of media to disburse messages, a significant proportion of women in Bihar, 

Jharkhand and Mahrashtra continue to report no exposure to these messages before marriage.   

Our results support the need for interventions at multiple levels: foremost to provide information 

to men and women before marriage and not just once they get married.  As Miller (1992) and 

others suggest, early adolescence is a time when personalities and ideas are shaped; exposing 

young people to these issues before marriage and early in life might be more effective in the long 

run (Bablola and Vondrasek 2005, Casterline 2001, Kincaid 2000, et al, Bongaarts and Watkins 

1996, Miller 1992).  Additionally, the limited use of contraceptive methods for delaying first 

births and spacing subsequent ones revealed in our findings are well-documented in the literature 

on contraceptive use and fertility in India (IIPS and ORC Macro 2000a and 2000b, Zavier and 

Padmadas 2000, Saavala 1999, Rajaretnam and Deshpande 1994).  From a research perspective, 

our results highlight an innovative way of exploring the determinants of contraceptive use in 

various settings, and advocates for policies and programs to follow a life course approach. 

 

There are some limitations to the study, specifically the time of assessment of premarital 

exposure.  Ideally, we would have liked to have some record of exposure to sexual and 

reproductive health information before marriage at that time or stage in a person’s life to avoid 

recall bias.  In fact, this information was collected among women who had been married for an 

average of about 10 years (at follow-up).  However, by linking our questions to a significant 

event (marriage) in a woman’s life as well as to specific issues, we believe that we are able to 

attenuate some of the potential recall bias.  An additional limitation of the study is the lack of 

information on the content and depth of messages on sexual and reproductive health information 

before marriage to which women are exposed.  Therefore, we are unable to account for the 

intensity of exposure to messages which would provide a more nuanced understanding of how 

information is transmitted and retained over time (Bablola and Vondrasek 2005, McNay et al. 

2003).   
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We are also unable to assess the effects of childhood context such as parent’s education level and 

specific childhood contextual factors, as we did not have data for these variables. However, we 

believe a woman’s education level is strongly influenced by that of her parents’, and this 

relationship has been documented in other studies conducted in similar contexts (Tambashe and 

Shapiro 1990).  And as women tend to live and marry close to their maternal homes, we believe 

that state does to a considerable extent account for the childhood context as well.  Finally, due to 

limited numbers, our data do not lend themselves to a stratified analyses by state or by method at 

first use (temporary versus permanent), which would provide a deeper understanding of the 

process of family formation in different settings.  However, our findings provide evidence that 

exposure to information about family size and family planning methods before marriage does 

influence use of a modern contraceptive method in marriage, and, in so doing, highlights the 

importance of considering a life-course approach in exploring the determinants of fertility and 

other behaviors related to sexual and reproductive health.    



 

 13 

References:  

Allison PD. 1984.  Event history analysis: Regression for longitudinal event data.  Sage 

University Paper Series on Quantitative Applications in the Social Sciences, No. 07-046. Beverly 

Hills, CA: Sage. 

Amin, R. 1998. Contraceptive use and desire for more children in two rural districts of Sierra 

Leone. Journal of Biosocial Science, 303: 287-296. 

Arnold F, Choe MK, Roy TK. 1998. Son preference, the family-building process and child 

mortality in India. Population Studies, 52:301-315. 

Arokiasamy P. 2002. Gender preference, contraceptive use and fertility in India: Regional and 

developmental influences. International Journal of Population and Geography, 8: 49-67. 

Axinn WG and Yabiku ST. 2001. Social change, the social organization of families, and fertility 

limitation. American Journal of Sociology, 106(5): 1219-61. 

Bablola S and Vondrasek C. 2005. Communication, ideation and contraceptive use in Burkina 

Faso: An application of the propensity score matching method. Journal of Family Planning and 

Reproductive Health Care, 31(3): 207-212. 

Bablola S, Vondrasek C, Brown J and Traore R. 2001. The impact of a regional family planning 

service promotion initiative in Sub-saharan Africa: Evidence from Cameroon.  International 

Family Planning Perspectives, 27(4): 186-193 & 216.  

Basu AM. 1993. Cultural influences on the timing of first births in India: Large differences that 

add up to little difference. Population Studies, 47:85-95. 

Bawah AA. 2002. Spousal communication and family planning behavior in Navrongo: A 

longitudinal assessment. Studies in Family Planning, 33(2): 185-194. 

Bongaarts J and Watkins SC. 1996. Social interactions and contemporary fertility transitions. 

Population and Development Review, 22(4): 639-682. 

Caldwell B and Barkat-e-Khuda. 2000. The first generation to control family size: A microstudy 

of the causes of fertility decline in a rural area in Bangladesh. Studies in Family Planning, 31(3): 

239-251. 

Carlin JB, Wolfe R, Coffey C, Patton GC. 1999. Tutorial in Biostatistics - Analysis of binary 

outcomes in longitudinal studies using weighted estimating equations and discrete-time survival 

methods: Prevalence and incidence of smoking in an adolescent cohort. Statistics in Medicine, 

18: 2655-2679. 

Carpenter-Yaman CE. 1982. Sources of family size attitudes and family planning knowledge 

among rural Turkish youth. Studies in Family Planning, 13(5):149-158. 

Casterline JB. 2001. “Diffusion processes and fertility transition: Introduction”. In Diffusion 

Processes and Fertility Transition: Selected Perspectives, editor JB Casterline.  Committee on 

Population, Division of Behavioral and Social Sciences and Education. Washington, D.C.: 

National Research Council, National Academy Press. 

Curtis SL and Westoff CF. 1996. Intention to use contraceptives and subsequent contraceptive 

behavior in Morocco. Studies in Family Planning, 27(5): 239-250. 



 

 14 

De Silva IW. 1992b. Do fertility intentions and behavior influence sterilization in Sri Lanka? 

Asia-Pacific Population Journal, 7(4): 41-60. 

Dwivedi SN and Sundaram KR. 2000. Epidemiological models and related simulation results for 

understanding of contraceptive adoption in India. International Journal of Epidemiology, 29: 

300-307. 

Entswisle B, Casterline JB, Sayed HAA. 1989. Villages as contexts for contraceptive behavior in 

Rural Egypt. American Sociological Review, 54: 1019-1034. 

Fabriger LR, Wgener DT, MacCallum RC, Strahan EJ. 1999. Evaluating the use of exploratory 

factor analysis in psychological research. Psychological Methods, 3: 272-299. 

Fikree FF, Khan A, Kadir MM, Sajan F, and Rahbar MH. 2001. What influences contraceptive 

use among young women in urban squatter settlements of Karachi, Pakistan? International 

Family Planning Perspectives, 27(3): 130-136. 

Godley J. 2001. Kinship networks and contraceptive choice in Nang Rong, Thailand. 

International Family Planning Perspectives, 27(1): 4-10 & 41. 

Government of India. 1997. Reproductive and Child Health Programme. Department of Family 

Welfare, Ministry of Health and Family Welfare, New Delhi, India.  

Government of India. 2000. The National Population Policy. Department of Family Welfare, 

Ministry of Health and Family Welfare, New Delhi, India.  

Grady WR, Klepinger DH, Billy JOG. 1993. The influence of community characteristics on the 

practice of effective contraception. Family Planning Perspectives, 25(4): 4-11 

Gupta N, Katende C, Bessinger R. 2003. Associations of mass media exposure with family 

planning attitudes and practices in Uganda. Studies in Family Planning, 34(1): 19-31. 

Hakim A, Salway S, Mumtaz Z. 2003. Women’s autonomy and uptake of contraception in 

Pakistan. Asia-Pacific Population Journal, 18(1): 63-82. 

Hirschman C. 1985.  Premarital socioeconomic roles and the timing of family formation: A 

comparative study of five Asian societies. Demography, 22(1): 35-59. 

International Institute for Population Sciences (IIPS) and Johns Hopkins University. 2005. 

Quality of Care in Indian Family Planning Programme and Reproductive Behaviour of Women 

in four Indian States: A Follow-up Study of NFHS-2, Final Report. Mumbai, India: IIPS.  

International Institute for Population Sciences (IIPS) and ORC Macro International Inc. 2001a. 

India: National Family Health Survey (NFHS-2), India, 1998-99: Bihar. Mumbai, India: IIPS. 

International Institute for Population Sciences (IIPS) and ORC Macro International Inc. 2001b. 

India: National Family Health Survey (NFHS-2), India, 1998-99: Jharkhand. Mumbai, India: 

IIPS. 

International Institute for Population Sciences (IIPS) and ORC Macro International Inc. 2001c. 

India: National Family Health Survey (NFHS-2), India, 1998-99: Maharashtra. Mumbai, India: 

IIPS. 

International Institute for Population Sciences (IIPS) and ORC Macro International Inc. 2001d. 

India: National Family Health Survey (NFHS-2), India, 1998-99: Tamil Nadu. Mumbai, India: 

IIPS. 



 

 15 

International Institute for Population Sciences (IIPS) and ORC Macro International Inc. 2000a. 

India: National Family Health Survey (NFHS-2). International Institute for Population Sciences, 

Mumbai, India. 

International Institute for Population Sciences (IIPS) and ORC Macro International Inc. 2000b. 

India: National Family Health Survey (NFHS-2). Key Findings. International Institute for 

Population Sciences, Mumbai, India. 

Jejeebhoy SJ. 2002. Convergence and divergence in spouse’s perspectives on women’s 

autonomy in rural India. Studies in Family Planning, 33(4): 299-308. 

Jejeebhoy SJ. 1996. Adolescent sexual and reproductive behavior: A review of evidence from 

India. Working Paper No. 3, International Center for Research on Women, Washington, D.C. 

Kar SB and Talbot JM. 1980. Attitudinal and nonattitudinal determinants of contraception: A 

cross-cultural study. Studies in Family Planning, 11(2): 51-64. 

Khan HTA and Raeside R. 1998. The determinants of first and subsequent births in urban and 

rural areas of Bangladesh. Asia-Pacific Population Journal, 13(2): 39-72. 

Kim J-O and Mueller CW. 1978. Factor Analysis: Statistical Methods and Practical Issues. Sage 

University Paper Series on Quantitative Appplications in the Social Sciences, No. 07-014. 

Beverly Hills, CA: Sage. 

Kincaid DL. 2000. Social networks, ideation, and contraceptive behavior in Bangladesh: A 

longitudinal study. Social Science and Medicine, 50:215-231. 

Koenig MA, Hossain MB, Whittaker M. 1997. The influence of quality of care upon 

contraceptive use in Rural Bangladesh. Studies in Family Planning, 28(4): 278-289. 

McNay K, Arokiasamy P, Cassen RH. 2003. Why are uneducated women in India using 

contraception?  A multilevel analysis. Population Studies, 57(1): 21-40. 

Mensch BS, Arends-Kuenning M, Jain A. 1996. The impact of quality of family planning 

services on contraceptive use in Peru. Studies in Family Planning, 27(2): 59-75. 

Miller WB and Pasta DJ. 1995. Behavioral intentions: Which ones predict fertility behavior in 

married couples? Journal of Applied Social Psychology, 25(6): 530-555. 

Miller WB. 1992. Personality traits and developmental experiences as antecedents of 

childbearing motivation. Demography, 29(2): 265-285. 

Mita R and Simmons R. 1995. Diffusion of culture of contraception: Program effects on young 

women in rural Bangladesh. Studies in Family Planning, 26(1): 1-13. 

Montano DE and Kasprzyk D. 2002. “The Theory of Reasoned Action and the Theory of 

Planned Behavior”. In Health Behavior and Education: Theory, Research and Practice (third 

edition), editors Karen Glanz, Barbara K. Rimer and Fracis M. Lewis. Jossey-Bass, San 

Francisco. 

Olenick I. 2000. Women’s exposure to mass media is linked to attitudes toward contraception in 

Pakistan, India and Bangladesh. International Family Planning Perspectives, 26(1): 48-50. 

 



 

 16 

Pachauri S. 1999. “Moving towards reproductive health: Issues and evidence”. Introductory 

essay in Implementing a Reproductive Health Agenda in India: The Beginning, editors 

S.Pachauri and S. Subramanian.  New Delhi, India: Population Council.  

Patel D, Patel A, Mehta A. 1999. “The effects of service quality on IUD continuation among 

women in rural Gujarat”. In Improving Quality of Care in India’s Family Welfare Programme: 

The Challenge Ahead, editors M.A. Koenig and M.E. Khan. New York: Population Council.  

Radecki SE and Beckman LJ. 1992. Determinants of child-bearing intentions of low-income 

women: Attitudes versus life circumstances. Journal of Biosocial Science, 24: 157-166.  

Rajaretnam T and Deshpande RV. 1994. Factors inhibiting the use of reversible contraceptive 

methods in rural South India. Studies in Family Planning, 25(2): 111-121. 

Ross J and Stover J. 2001. The family planning program effort index: 1999 Cycle. International 

Family Planning Perspectives, 27(3): 119-129. 

Roy TK, Ram F, Nangia P, Saha U, Khan N. 2003. Can women’s childbearing and contraceptive 

intentions predict contraceptive demand? Findings from a longitudinal study in central India. 

International Family Planning Perspectives, 29(1): 25-31. 

Savaala M. 1999. Understanding the prevalence of female sterilization in rural South India. 

Studies in Family Planning, 30(4): 288-301. 

Schoen R, Astone NM, Young JK, Nathanson CA.  1999.  Do fertility intentions affect fertility 

behavior?  Journal of Marriage and the Family, August: 790-799. 

Shanahan M. 2000. Pathways to adulthood in changing societies: Variability and mechanisms in 

life course perspective. Annual Review of Sociology, 26:667-692. 

Shapiro D and Tambashe BO. 1994. The impact of women’s employment and education on 

contraceptive use and abortion in Kinshasa, Zaire. Studies in Family Planning, 25(2): 96-110. 

Simmons R. 1996. Women’s lives in transition: A qualitative analysis of the fertility decline in 

Bangladesh. Studies in Family Planning, 27(5): 251-268. 

Simmons R, Baqee L, Koenig MA, Phillips JF. 1988. Beyond supply: The importance of female 

family planning workers in rural Bangladesh. Studies in Family Planning, 19(1): 29-38. 

Singer JD and Willett JB. Applied Longitudinal Analysis: Modeling Change and Event 

Occurrence. New York: Oxford University Press, 2003. 

StataCorp. 2003. Stata Statistical Software: Release 8.0. College Station, Texas: Stata 

Corporation. 

Steele F, Diamond I, Wang D. The determinants of the duration of contraceptive use in China: A 

multilevel multinomial discrete-hazards modeling approach. Demography, 33(1): 12-23. 

Steele F, Curtis SL, Choe M.  1999.  The impact of family planning service provision on 

contraceptive-use dynamics in Morocco. Studies in Family Planning, 30(1): 28-42. 

Stephenson R and Tsui AO. 2002. Contextual influences on reproductive health service use in 

Uttar Pradesh, India. Studies in Family Planning, 33(4): 309-320. 

Tambashe BO and Shapiro D. 1996. Family background and early life course transitions in 

Kinshasa. Journal of Marriage and the Family, 58 (November):1029-1037. 



 

 17 

United Nations. 1994. Report of the International Conference on Population and Development, 

Cairo, September 5-13. A/CONF.171/13. 

Vlassoff C.1990. Fertility intentions and subsequent behavior: A longitudinal study in rural 

India. Studies in Family Planning, 21(4): 216-225. 

Westoff CF. 2003. Trends in Marriage and Early Childbearing in Developing Countires. DHS 

Comparative Reports No.5. ORC Macro, Calverton, Maryland, USA. 

Westoff CF and Bankole A. 1999. Mass Media and Reproductive Behavior in Pakistan, India 

and Bangladesh. DHS Analytical Report 10. Macro International Inc., Maryland USA. 

Willett JB and Singer JD. 1993. Investigating onset, cessation, relapse, and recovery: Why you 

should and how you can, use discrete-time survival analysis to examine event occurrence. 

Journal of Consulting and Clinical Psychology, 6(6): 952-965. 

Yount KM, Langsten R, Hill K. 2000. The effect of gender preferences on contraceptive use and 

fertility in Rural Egypt. Studies in Family Planning, 31(4): 290-300. 

Zavier F and Padmadas SS. 2000. Use of a spacing method before sterilization among couples in 

Kerala, India. International Family Planning Perspectives, 26(1): 29-35. 

 

 



 

 18 

Figure 1.  Percent of rural, married women age 30 years or younger who reported exposure to family size 
and family planning information before marriage, by state 
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Figure 2.  Percent distribution of rural, married women age 30 years or younger who reported exposure to 
information about family planning methods before marriage by each method, by state 
 

0

20

40

60

80

100

pill iud condom female sterlztn male sterilztn

Modern Contraceptive Method 

P
e
rc
e
n
t 
re
p
o
rt
e
d
 e
x
p
o
s
u
re
 

Bihar/Jharkhand (N=738) Maharashtra (N=221) Tamil Nadu (N=632)

 
 



 

 19 

Figure 3.  Percent distribution of rural, married women age 30 years or younger by exposure to 
information about benefits of a small family before marriage, source and by state 
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Figure 4.  Percent distribution of rural, married women age 30 years or younger by exposure to 
information about number of children to have before marriage by source and by state 
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Figure 5.  Percent distribution of rural, married women age 30 years or younger by exposure to 
information about family planning methods before marriage by source and by state 
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Figure 6.  Percent of rural, married women age 30 years or younger who reported first contraceptive use 
by method, by state 
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Figure 7.  Percent distribution of women 30 years or younger at each parity who reported first modern 
method use by that parity, by state and overall 
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Figure 8a. Cumulative probability of adopting modern contraception at each parity level, all states. 
 

 
 
 
Figure 8b. Cumulative probability of adopting modern contraception at each parity level, by state. 
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Table 1. Percent distribution of married, rural women 30 years or younger in 2002-03 by select 
background characteristics and exposure to family size and family planning messages before 
marriage, by state (N=3,155) 

Characteristics 
Bihar/ 

Jharkhand Maharashtra Tamil Nadu  Total  

Woman’s education  

Illiterate  

Literate – middle school  

Middle school complete or higher  

 

75.2 

13.8 

11.0 

 

51.6 

24.7 

23.7 

 

50.1 

18.1 

31.8 

 

63.5 

17.8 

18.8 

Age at marriage  

12 – 17 years 

18 – 25 years 

 

75.7 

24.3 

 

74.6 

25.4 

 

44.1 

55.9 

 

68.8 

31.2 

Husband’s education  

Illiterate  

Literate – middle school  

Middle school complete or higher  

 

43.1 

20.2 

36.7 

 

25.9 

28.5 

45.6 

 

30.1 

28.7 

41.2 

 

35.6 

24.2 

40.2 

Caste 

Other  

Scheduled caste/ scheduled tribe 

Other backward castes  

 

15.0 

32.9 

52.1 

 

55.7 

22.7 

21.6 

 

0.2 

28.8 

71.0 

 

23.8 

29.2 

47.0 

Religion  

Hindu  

Other 

 

84.6 

15.4 

 

90.7 

9.3 

 

93.9 

6.1 

 

88.2 

11.8 

Children ever born  

0-1 

2 

3 

4+ 

 

17.5 

23.1 

25.8 

33.6 

 

11.1 

32.9 

32.6 

23.4 

 

20.3 

42.9 

25.4 

11.4 

 

16.2 

29.8 

27.7 

26.3 

Current use of modern contraception 

Temporary method 

Permanent method  

Not using (includes currently pregnant)   

 

3.4 

14.7 

81.9 

 

5.3 

65.4 

29.3 

 

2.9 

54.7 

42.4 

 

3.9 

37.1 

59.0 

Standard of living index summary 

Low  

Medium 
High  

 

58.6 

34.9 

6.5 

 

45.6 

41.5 

12.9 

 

46.3 

45.8 

7.9 

 

52.5 

38.9 

8.6 

Media access at least once a week 

Radio 

Television 

 

45.6 

23.9 

 

52.0 

67.1 

 

60.1 

85.2 

 

50.2 

48.3 

Visit by family planning worker  

Before first birth  

After first birth  

Never visited  

 

2.4 

8.7 

88.9 

 

35.9 

30.6 

33.5 

 

78.2 

18.1 

3.7 

 

26.8 

16.8 

56.4 

Health Facility visit  

Ever visited government health facility 

Ever visited private health facility 

 

41.3 

87.1 

 

88.1 

97.2 

 

95.5 

99.3 

 

65.4 

92.4 

Number of women  1,933 539 683 3155 

All analysis weighted; numbers presented are not weighted 
Note: assessment of factors at follow-up survey unless otherwise noted 
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