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Abstract
Reproductive choice is one of the rights of any woman, butBackground: 

women are often ambivalent towards fertility desires and choice of
contraception. Our study explores how the change in fertility desires
influence the change in use of modern contraception over time in six cities
of Uttar Pradesh, India.

 Data for this study comes from the Measurement, Learning andMethods:
Evaluation (MLE) Project for Urban Health Initiative in six cities of Uttar
Pradesh. Our study sample consists of 8735 women (weighted n=8655)
who were fertile, non-sterilized and non-pregnant at the time of baseline
survey. Potential bias due to lost to follow up was addressed using inverse
probability weighing and then generalized estimating equations were
applied to get odds for change in use of modern contraceptives. 

 Contraceptive use increased by different magnitudes fromResults:
baseline to endline across all six cities. At baseline and endline, women
who desired no more children reported a higher use of modern
contraception than those who desired more children over time. Women
from all cities who desired no more children at baseline had higher odds of
modern contraceptive use than that of women who desired more children.
The tempo of change in use of modern contraception over time among
women with different fertility desires differed across the considered cities.

 Although there were city-wise differences observed, women’sConclusion:
fertility intentions have an impact on their use of modern contraceptives
over the time period between baseline to endline. To obtain greater insight
into city-level differences, mixed method studies will be more effective.
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Fertility desire, contraceptive use, Urban Health Initiative, Measurement
Learning & Evaluation, causal change.
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Introduction
Women’s fertility desire is one of the most widely used  
measure for assessing fertility preferences. To measure wom-
en’s fertility intentions, we usually ask “would you like to 
have a/another child, or would you prefer not to have any more  
children?” Several studies both at individual and couple level 
have shown that women’s fertility intentions can be a powerful 
predictor of women’s contraceptive behaviour and fertility  
outcomes1–9 and it has substantial policy implications  
in framing future family planning (FP) strategies in all countries.

The importance of knowing women’s fertility preferences is that 
it gives us idea about proportion of women who want to delay 
or limit childbearing. This knowledge helps providers to assist  
women in choosing most suitable protective device to control  
fertility or none at all. Another need to understand the fluidity 
in the fertility intentions and contraceptive use is assessing the  
level of unmet need and demand of contraceptives and estimating 
the extent of unintended and mistimed pregnancies.

Reproductive choice is one of the most fundamental rights of 
a couple, and therefore couples should be free to reproduce 
as well as use contraceptives during their reproductive span.  
Empowering a woman to control her fertility allows her to  
complete her education or employment aspirations. Evidence  
from both developing1–3,5,10,11 and developed countries12–14  
shows that fertility desires of women frequently vary with cor-
responding contraceptive use, and women are often uncertain 
about getting pregnant and choosing a suitable contraceptive  
among several available contraceptive methods. Previous  
research revealed that questions about whether or not a woman 
want to have another child rarely account for the variety of  
contradictory emotions that women often experience regarding 
pregnancy and childbirth3,15–17, or the role of external influence 
on such decisions, including the husband’s desires, expectations 
of other family members and community, and religious and  
social norms18–21. Another study in Ghana22 revealed that  
women’s attitude towards use of modern contraceptives is  
affected by the education status of women and also by husband’s 
attitude. A study in Nigeria23 suggested that parity is an impor-
tant predictor for the relationship between a women’s desired  
fertility status and actual behavior, including contraceptive 
behavior. It also identified that the desire of women and her  
husband plays a key role in predicting the fertility behavior of  
couple. A study in Madhya Pradesh7 found that fertility desire 
and contraceptive behavior of women aged under 30 or less were  
more likely to be inconsistent with their previously stated  
fertility desire and use than older women and concluded that 
women with no more desire for another child and who intended 
to use modern contraceptive method were more likely to use a  
contraceptive than their counterpart. Some studies24,25 suggested 

that there is a direct linkage between preference for a son and  
fertility intentions.

According to most recent National Family Health Survey26,  
modern contraceptive use among currently married women aged 
15–49 years in all six cities assessed (Agra, Aligarh, Allahabad, 
Gorakhpur, Moradabad, Varanasi) lie between 32.7% (Allahabad) 
and 42.6% (Varanasi), but we found wide variation in unmet need 
for FP between eastern regions (Allahabad (23.1%), Gorakhpur 
(23.3%), Varanasi (16.4%)) and western regions (Agra (10.2%), 
Aligarh (12.7), Moradabad (10.4)). Measuring unmet need is 
not enough for policy makers and FP service providers, the  
knowledge of whether women with equivocal feelings about 
their future fertility intentions have unmet need for FP may help 
them in taking better decisions regarding policy formulations.  
A similar type of study in Sub-Saharan Africa27 attempted to 
study the relationship between fertility motivations and modern  
contraceptive use over time in high-fertility locations (Ghana, 
Nigeria and Ethiopia) through panel data. The present study is 
an attempt to explore the relationship between women’s fertility 
desires and their contraceptive behavior through causal inference  
in urban settings of Uttar Pradesh, India.

Research hypotheses
Our study aims to investigate for following research questions, 
which are converted into testable hypotheses:

1)    �Our first hypothesis is that whether the women are  
differing in their fertility intentions and also differ in  
their contraceptive use?, i.e., if fertility intentions are  
powerful predictor of FP use then women who do not 
desire more children at baseline should report higher 
use of contraceptives both at baseline and endline in  
contrast to women who desire more children at baseline.

2)    �Whether the change observed in use of modern  
contraceptives between baseline to endline was same 
for women with different fertility desires?, i.e., our  
hypothesis is that women who desire more children at 
baseline would state lower use of modern contracep-
tives at endline and women who do not desire more  
children at baseline would report higher use of modern 
contraceptives at endline.

3)    �Our last hypothesis is that the relationship between  
women’s fertility desires and use of modern contracep-
tives over time would remain same after adjusting for  
potential confounding variables (Baseline education,  
parity, wealth, caste, religion, age, residence and having 
son at home).

Methods
Urban Reproductive Health Initiative (URHI)
The data source for this study is a multi-city longitudinal study 
from the Measurement, Learning & Evaluation (MLE) Project 
led by Bill & Melinda Gates Foundation for the evaluation of  
URHI in Uttar Pradesh, India28,29. It is implemented with an aim 
to reduce unintended pregnancy, infant and maternal mortality 
by increasing desire to use FP services and access to family FP  
services among the urban poor. The URHI program implemented 
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several demand and supply side interventions. The demand side 
interventions include mass-media campaigns to promote FP  
services, peer outreach and community mobilization in which 
a community health worker (CHW) visits every house of a slum 
and informs individuals about FP services, counsels them and  
provides short-term methods of FP if they required. On the  
other side, supply interventions includes integration of FP with 
post-abortion and postpartum services, involvement of the  
private sector in FP services and training of health care providers  
on technical and counselling skills to promote FP services.

Sampling design
The longitudinal study consists of baseline, midline and  
endline surveys, each at intervals of 2 years; the protocol has been  
described in full previously28,29. MLE uses quasi-experimental 
design to collect cross-sectional and longitudinal data at indi-
vidual level from men and women and service delivery point  
data. By interviewing same women at multiple times we can  
examine how women’s exposure to the URHI program will 
affect the changes in their subsequent contraceptive behaviors,  
adjusting for their baseline potential confounding variables.  
Baseline survey data was collected from a representative sample 
of 17,643 married women from the urban slums and non-slums 
of six cities (Agra, Aligarh, Allahabad, Gorakhpur, Moradabad 
and Varanasi) of Uttar Pradesh, India in early 2010. Geographic  
information system (GIS) maps were used to develop sampling 
frame, and a multi-stage sampling technique was used for  
sample selection. Each city is divided into set of sampling units of  
slum and non-slum in order to achieve equal size sample from 
slum and non-slum population. At first stage a sample of 64  
primary sample units (PSU) were selected and at next stage, 
a sample of 30 households were selected from each selected  
PSUs from both slum and non-slum areas. Each household 
and women of baseline survey who was still residing in one of  
the six cities was followed and an attempt to re-interview 
each was made at mid-term and endline survey. For the data  
collection at endline survey in 2014, baseline questionnaires were 
modified to some extent and 14,043 women were successfully 
interviewed at endline, with a response rate of 83.6%. Weights 
were used to adjust oversampling of slums and selection bias due 
to lost to follow up in longitudinal study. At endline, approxi-
mately 77% of the baseline cohort of Agra were successfully  
interviewed. In Aligarh & Moradabad (82% of baseline cohort) 
and Allahabad, Gorakhpur & Varanasi (79% of baseline cohort) 
were successfully interviewed. Mostly women who were lost at 
endline moved away from the study cities. Additionally, some  
women refused to participate and some were died during the  
5-year period. For more details of complete protocols of MLE  
intervention one can refer to the baseline report28,29.

Our study sample is limited to women who were fertile and  
non-sterilized and non-pregnant at baseline survey. We have not 
used midline survey data, as the midline survey was carried in  
Agra, Aligarh, Allahabad and Gorakhpur only, and here we want 
to see change in modern contraceptives between baseline to  
endline in all six cities.

Women’s fecund status is assessed by their response on hyster-
ectomy and menopause and “can’t get pregnant”. Sterilization 

included women’s sterilization or her husband’s sterilization. 
We also excluded women who were pregnant at baseline survey  
since their future fertility desires depended on the outcome 
of current pregnancy. Thus, the final analysis sample consists  
of 8735 women (weighted n=8655). Around 19% of women 
who were found eligible at baseline were ineligible to provide  
response to fertility desire (i.e. either they were not able to have 
children due to menopause/hysterectomy or they were sterilized 
at time of endline). Women were asked regarding fertility  
intentions and modern contraceptive use at both baseline and 
endline surveys. The primary outcome was change in the use of  
modern contraceptives observed over the two-survey point.  
Women were asked “would you like to have a/another child?” 
at baseline and endline. Their response were categorized into 
“desire more”, “desire no more” and “undecided”. A total of 21 
eligible women at baseline and 26 women at endline who were  
undecided about their fertility desires and 4 women who had 
missing information at baseline were grouped into the “desire  
more” category, as per previously described convention30. Women 
were classified as modern contraceptive users if the woman or 
her husband was using one of the modern FP methods (oral  
contraceptive pills, intrauterine devices (IUDs), male/female 
condom, diaphragms, lactational amenorrhea method (LAM),  
implants, emergency contraception, and injectables). Baseline 
education, parity, wealth, caste, religion, age, residence and  
having a son at home were variables used as potential con-
founders. Here education was categorized as “No education”,  
“Primary”, “Secondary” and “Higher than secondary”. Women’s 
parity (the number of children ever born) was grouped into  
0-1, 2-4 and 5+. A wealth index was created based on data from  
a list of consumer durables using principal component analysis 
as per the definition given by Demographic Health Surveys.  
Wealth index divided the whole population into five equal-sized 
groups (poorest, poor, medium, rich & richest). Caste was  
classified into scheduled caste (SC)/scheduled tribe (ST), other  
backward class and general caste. The castes which were the  
elites of ancient Indian society are classified as general and rest 
are classified in lower castes. Lower castes are classified into  
3 categories: SC, who were ‘untouchables’ (dalit) in ancient  
India; ST, who did not accept the caste system and preferred to 
live in forests and mountains; and other backward caste, the  
remaining lower castes. In our study, ST was combined with 
SC, since ST constitutes less than 1% of the total sample.  
Religion was grouped into Muslim and non-Muslim catego-
ries. Here non-Muslim group contains Hindu & other religions. 
Women’s ages were categorized as <25 years, 25–34 years and  
35+ years. Residence was dichotomized into slum and non-slum. 
Presence or absence of son at baseline survey was also used  
as a confounding variable.

Statistical analysis
We have used panel data to estimate the influence of change in 
fertility desire on change in modern contraceptive use over time  
among women who desired more children relative to women who 
desired no more children at baseline. Descriptive analysis was 
carried out and using chi-square analysis, selected categorical  
variables were cross-tabulated with modern contraceptive use, 
with p<0.001, p<0.01 and p<0.05 indicating a statistically  
significant difference. Significant variables were kept as  
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confounding variables in the final model. Thereafter, we have 
used propensity score (PS) methods. PS is an equalizing score that 
tells us that women who desired no more and who desired more  
children at baseline with matching PS will have similar distribu-
tion of observed baseline covariates (education, parity, wealth,  
caste, religion, age, residence and having son at home).

Inverse probability weighing (IPW) is as method used to obtain 
PS and for adjusting selection bias introduced because of loss to  
follow up. In IPW, we created pseudo-population by means  
of re-evaluating the contribution of each woman who was not 
lost to follow up for a given set of baseline covariates31. To  
construct a denominator of IPW for women who desired 
no more children at baseline, we estimated the conditional  
probability of being followed up for a given set of baseline  
covariates. For numerator of IPW, the probability of being  
followed up with only intercept and no covariates was esti-
mated. Similarly, IPW for women who desired more children at  
baseline was calculated. Next using these IPWs as weights, we 
used generalized estimating equations (GEE) to fit a generalized 
linear model (GLM) with binomial family, logit link function 
and exchangeable correlation structure to produce unbiased  
estimates of difference in modern contraceptive use over time 
and 95% confidence intervals (CI) were also obtained using  
robust standard errors (SE). We want to estimate

logit Pr (Y
it
 = 1) = β0 + β

1
 X

it
 + β

2
 Treatment

it
 + β

3
 Time

t
 + β

4
  

Treatment
it
 × Time

it
 for t = 0, 1; i = 1,2,…N.

Here, Y
it
 is binary outcome variable for i = 1,2,…N observations 

in the sample at time t = 0 (2010) and = 1 (2014), i.e., Y
it
 = 1 if  

women is currently using modern contraceptives and Y
it
 = 0 

otherwise. X
it
 represents a vector of confounding covariates  

(education, parity, wealth, caste, religion, age, residence and 
having son at home). Treatment

it
 is a dummy variable i.e.  

Treatment
it
 = 1 if women desired no more children at baseline 

and Treatment
it
 = 0 otherwise. Time

t
 is also a dummy variable,  

which takes value 1 at endline and 0 at baseline. eβ2 gives the 
odds ratio (OR) of modern contraceptive use among women who  

desired no more children relative to women who desired no  
more children at baseline. Likewise eβ3 provides the OR of  
modern contraceptive use at endline with respect to baseline 
among women who desired more children at baseline. Further eβ4  

yields the OR comparing causal change in modern contracep-
tive use over time among women who desired no more children  
in contrast to women who desired more children at baseline.

Results
Use of modern contraception
Table 1 shows the city-wise percentage distribution of women 
using modern contraceptive methods at baseline and endline. In  
addition to this, it also shows the proportion of women who  
became ineligible (due to menopause, hysterectomy or steriliza-
tion) to provide answer for their fertility desire at endline. The  
magnitude of change in use of modern contraceptives between 
baseline and endline differed across cities, but the proportion 
of women using modern contraceptives increased over all six  
cities (Agra (0.5%), Aligarh (6.5%), Allahabad (6.3%), Gorakhpur 
(5%), Moradabad (3.6%) and Varanasi (4.3%)) of Uttar Pradesh. 
However, this increase is fictitious as 5.7% (Agra), 4.7% (Aligarh), 
6.1% (Allahabad), 4.4% (Gorakhpur), 6.8% (Moradabad) and  
7.7% (Varanasi) of modern contraceptive users at baseline  
became infecund at endline, and new users replaced them at  
endline among the women who were using modern contraceptive 
at the base period. Therefore, the real increase would be more than 
that seen in the column of the Table 1, represented by the heading 
‘endline’.

Use of modern contraception by background characteristics
Table 2 shows the city-wise distribution of women using modern 
contraceptives according to their background characteristics. 
The percentage of modern contraceptive users amongst women 
who desire more children at baseline decreased over time in all  
cities except Aligarh. The magnitude of this decrement was  
highest for Gorakhpur (7.1%) and lowest for Varanasi (0.4%). 
The above proportion for the women, who did not desire for more 
children at baseline, increased in all the six cities. Analyzing  
age-group-wise variation in percentage of modern contraceptive 

Table 1. City-wise percentage distribution of women using modern contraceptive methods.

City Weighted 
sample size (N)

Current use of modern 
contraceptives [%]

Percentage share of 
baseline women who 
become ineligible to 

provide answer for fertility 
desire at endline 

Percentage of baseline 
modern contraceptive 

users who become 
infecund at endline Baseline Endline

Agra 1439 40.1 40.6 17.1 5.7

Aligarh 1758 36.7 43.2 15 4.7

Allahabad 1309 36.8 43.1 21.2 6.1

Gorakhpur 1305 34 39 17.1 4.4

Moradabad 1415 46.7 50.3 18.2 6.8

Varanasi 1429 40.8 45.1 21.2 7.7

Overall 8655 39.2 43.6 18.1 5.9
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users from baseline to endline, it has been observed that for the 
age groups <25 and 25–35 years, use of modern contraception  
increased, while for the higher age group (>35 years), propor-
tion of modern contraceptive users decreased. For all six cities, 
the proportion of modern contraceptive users was stratified  
according to their level of education. The greatest proportion 
were in the highest education category (higher than secondary) 
at both baseline and endline. The major increase in modern  
contraceptive users from baseline to endline across all the cities 
is attributed to those women who had either no education or  
education up to secondary level. Apart from this, the largest 
decrease in modern contraceptive over time was found among 
highly educated women. Across the cities, the proportion of 
modern contraceptive users among each caste (SC/ST, Other  
backward, General) increased over time except for the general  
caste group at Agra (3.9% decrease), Gorakhpur (0.2% decrease) 
and Moradabad (2.7% decrease). Among Muslims and non- 
Muslims, the share of modern contraceptive users increased  
over the follow-up period, except for Muslims in Gorakhpur.  
When we examined the amount of modern contraceptive use  
among slum and non-slum samples, more users were found in 
the non-slum sample than in the slum sample. After comparing 
modern contraceptive use across all cities according to wealth  
quintile, women in the poorest quintile had lower use of mod-
ern contraceptives. However, women in the richest quintile, 
both at baseline and endline, made up a greater proportion of 
modern family planning users than other groups. Notably, for  
women with parity below 1 and 2-4, the percentage of modern  
contraceptive users increased over time; however, the highest 
increase was found for the cities Aligarh and Varanasi (both 
14.1%), but for women with a parity of greater than five, no  
regular increase or decrease could be seen. The share of modern 
family planning users had increased over time among women  
with at least one son and without a son. The amount of increase 
in modern contraceptive users among women who had at least 

one son was found highest at Aligarh (15.3%) and lowest at  
Moradabad (0.5%).

Table 3 and Table 4 depicts the change in fertility desire and use 
of modern contraceptives between baseline and endline among 
eligible women with complete data. In Table 3, the magnitude 
of change in fertility desire was comparable across six cities.  
Approximately 3–5% of women who desired no more children 
at baseline reported that they desired more children at  
endline. However, more than half of the women (49–57%) who 
desired more children at baseline reported that they desired no 
more children at endline. As shown in Table 4, approximately  
57%, 63%, 65%, 59%, 66% and 64% of the users in Agra,  
Aligarh, Allahabad, Gorakhpur, Moradabad and Varanasi,  
respectively, are also using contraception at endline survey. The 
shift from non-users at baseline to users at endline was highest  
in Moradabad (37%) followed by Varanasi (32%), Aligarh 
(32%), Allahabad (31%) and Agra (30%), and was lowest in  
Gorakhpur (29%). Change in modern contraceptive use in  
opposite direction from use at baseline to non-use at endline was 
slightly lower in Moradabad (35%) but higher across rest five  
cities with a range of 36% (Allahabad) to 43% (Agra).

Figure 1 shows the distribution of change in contraceptive users 
according to change in their fertility desires. Of the women 
who have an unchanged desire for no more children from base-
line to endline, around 34% were coherent users of modern  
contraceptives, followed by 33% who were consistent non-users 
and 33% who changed their status of modern contraceptive user. 
Among women who desired more children both at baseline and 
endline, around 64% were consistently not using any modern  
contraceptives, 9% were regular users and the remaining number 
were inconsistent in using contraception. Around 27% of women 
whose fertility desire changed from desiring more children  
at baseline to no more children at endline swapped from  

Table 4. City-specific change in use of modern contraception between baseline to endline.

Baseline use 
of modern 

contraception

Endline use of modern contraception, %

Agra Aligarh Allahabad Gorakhpur Moradabad Varanasi

Non 
users

Users Non 
users

Users Non 
users

Users Non 
users

Users Non 
users

Users Non 
users

Users

Non users 70.3 29.7 68.0 32.0 69.4 30.6 70.9 29.1 62.8 37.2 67.8 32.2

Users 43.1 56.9 37.4 62.6 35.5 64.5 41.7 58.3 34.7 65.3 36.1 63.9

Table 3. City-specific change in fertility desires between baseline to endline.

Baseline 
desire for 

another child

Endline desire for another child, %

Agra Aligarh Allahabad Gorakhpur Moradabad Varanasi

No 
more

More No 
more

More No 
more

More No 
more

More No 
more

More No 
more

More

No more 95.8 4.2 96.2 3.8 95.1 4.9 95.5 4.5 96.9 3.1 95.3 4.7

More 57.2 42.8 54.3 45.7 52.5 47.5 49.3 50.7 57.0 43.0 56.0 44.0
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Figure 1. Changing status of modern contraceptive use over time according to change in fertility desires.

non-users to users of modern contraceptives, while 41% and 
21% of women were consistently not using and using contra-
ception respectively. In addition to above, nearly 32% women 
whose fertility motivations have changed from “desire no more  
children” at baseline to “desire more children” at endline, were 
shifted from users to non-users of modern contraceptives, while 
46% of total women who belong to the above category persist-
ently did not use any modern contraception. Furthermore, 13% 
of women whose fertility desires have shifted from “desire no  
more” to “desire more”, were consistently using modern methods 
of contraception. It is clear from above figure that inconsistency 
in using modern contraception was higher among women with  
ambivalent fertility desires.

Table 5 presents the results of multivariate GEE analysis.  
Table 5 presents findings from two models for each of the six 
urban cities of Uttar Pradesh. The first model is unadjusted for  
confounders and includes the key independent variable fertility 
desires, the time variable and an interaction between the two. 
The second model is adjusted for the potential confounders, 
which are age of women, educational status, caste, religion,  
residence (slum/non-slum), wealth status, parity and having son 
at home. Women from all cities who desired no more children at  
baseline had higher odds of being modern contraceptive users 
than women who desired more children. All adjusted and  
unadjusted ORs for the women who desired no more children 
at baseline relative to women who desired more children are  
significant. All women who desired no more children at baseline 
survey were reported higher contraceptive use at baseline  
survey than that of women having more desire of children. The  

adjusted OR for modern contraceptive use at endline with  
respect to baseline among women who desired more children 
reported lower use of modern contraceptives at all cities (0.43, 
0.87, 0.54, 0.43 and 0.68 for Agra, Allahabad, Gorakhpur,  
Moradabad and Varanasi respectively) except Aligarh (1.60), 
but reached statistical significance only in Gorakhpur and  
Moradabad. The OR for the interaction term (Fertility desire 
× Time) shows the average effect of change in fertility desire  
between baseline and endline on change in modern contracep-
tive use over time. In other words, it shows the OR for change 
in modern contraceptive use over the follow up period among  
women who desired no more children at baseline with respect 
to those women who desired more children. The adjusted  
OR for the interaction term attained significance in Agra,  
Allahabad, Gorakhpur, Moradabad and Varanasi, with ORs 
of 1.78 (95% CI 1.40-2.53), 1.46 (95% CI 1.13-3.09), 2.19  
(95% CI 1.24-3.84), 2.79 (95% CI 1.33-5.85) and 1.48 (95% CI  
1.29-2.77), respectively. Additionally, the OR of (Time +  
Fertility desire × Time) indicates the OR for modern contra-
ceptive use at endline with respect to baseline among women  
who desired no more children. All these adjusted ORs were in 
the hypothesized direction at all cities (1.74, 1.24, 1.55, 1.43, 
and 1.19 for Aligarh, Allahabad, Gorakhpur, Moradabad and  
Varanasi, respectively) except Agra (0.97), but did not attain  
statistical significance in Agra and Varanasi. This result means 
that, except for Agra, women who desired no more children at 
baseline survey were reported higher use of modern contracep-
tives at the time of endline survey in comparison to women  
having more desire of children at baseline. It is clear from the 
significance of overall regression that the changes observed in  
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modern contraceptive use between baseline and endline for  
women who desired more children and those who desired no  
more children was not similar.

Discussion
We observed the highest increase in modern contraceptive use 
over time (6.5%) and the lowest proportion of women with  
inconsistent fertility desires (18.8%) in Aligarh. In Agra, although 
the level of increase in modern contraceptive use between  
baseline to endline was lowest (0.5%), women reported highest 
level of inconsistent fertility desires (24.2%). Our results 
suggest that changes in women’s fertility desire is strongly  
associated with changes in modern contraceptive use over time. 
Women who had consistent fertility desires were more likely 
to be consistent in their contraceptive use. Our findings rein-
force the findings of other longitudinal and cross-sectional  
studies7,10,11,14,27,32,33. However, our study is distinct from the  
previous ones as our study has additionally included caste,  
religion, residential status and presence of son at home as  
confounding variables. The significance of our results in urban  
settings indicates that if ambivalent feelings towards fertility 
desires and contraceptive use are prevalent in considerable  
amounts in urban areas (where literacy levels are comparatively 
higher than rural areas and where access to family planning 
centers is easy compared to that in rural areas), it is unclear  
what the situation of ambivalent women will be in the rural 
areas of India where there are several physical and socio- 
cultural barriers to use family planning methods. Nevertheless,  
this hypothesis should be tested further for several other cities 
as well as for rural areas. As we have speculated, women who  
desired no more children reported higher use of modern  
contraception relative to those women who desired for more  
children at both baseline and endline across all cities. The  
reasons for fluctuation in fertility intentions and modern con-
traceptive use are beyond the scope of analysis and requires  
more investigation. Earlier research14,32,34,35 illustrated that there 
may be various barriers for women taking the decision to use con-
traception, including husband’s desire, gender and social norms,  
problems to access and misconceptions about side effects of 
contraception. Another study in Michigan33 revealed that only  
strong motivation to avoid being pregnant pushed women to use  
any form of contraception33,35.

In the higher age-group (above 35), the proportion of modern 
contraceptive users declined between baseline and endline. This 
might be because mostly women in higher age groups have no 
more desire for other children at baseline. Likewise, a decrease 
in the number of modern contraceptive users was seen over 
time among highly educated women, which might be due to 
the fact that most of them have completed their fertility desire 
and have opted for sterilization, which is not considered in this  
analysis.

It is worth noting that shift from a desire for more children 
to no more children is higher in proportion than the shift in the  
opposite direction. Since there is almost five-year gap between 
baseline to endline, many couples will have completed their  
family size during this interval, thus having no more desire for 

another children. Our hypothesis that women who desired more 
children at baseline would report lesser modern contraceptive 
use at endline compared to baseline was true for all cities except  
Aligarh, but did not attain significance in Agra and Varanasi. 
Agra reported the lowest (4.6%) and Aligarh the highest (10.4%)  
growth in modern contraceptive users over the period between 
baseline to endline28,29. The comprehensive increase in modern  
contraception at Aligarh between baseline and endline comprises  
an increase in modern contraceptive use not only in women 
who desired no more children at baseline but also for women 
who desired more children at baseline. These findings suggest a  
discrepancy between reported fertility intentions and subsequent 
contraceptive behavior in the Aligarh cohort. Another possible  
reason for this result might be the successful implementation 
of the “Happy Dampatti” contest, conducted by Johns Hopkins  
Bloomberg School of Public Health Center for Communica-
tion Programs with the help of government officials, NGOs and  
media, which reached 1.21 million people36. As we hypoth-
esized, women who did not desire children anymore at baseline  
reported greater contraceptive use at endline compared to base-
line, which was true in all the cities except Agra (when adjusted 
for confounders), but significance was not reached in Agra and  
Varanasi. However, the reasons for these unexpected findings 
in Agra is not clear; it is possible that the swap of the effect 
noted in Agra might be due to some confounders that were not  
considered here. In India, generally women marry at an early 
age, and after having 2–4 children choose to be sterilized. 
These women may not expect to conceive soon; on the contrary, 
they may not want to avoid having a child until they become  
sterilized. This might create equivocal feelings in her to use 
of modern contraception. Previous studies11,14,32 illustrated that  
women with equivocal feelings about future pregnancy at  
follow up were less likely to use contraceptives and had 
higher chance of reporting irregularity in use of contraception  
compared with women with a strong desire to avoid pregnancy.

A longitudinal study from Bali, Indonesia37 concluded some-
what distinct results that “ambivalent women were not at high 
risk of unwanted pregnancies, indicating that they probably do 
not have a strong unmet need family planning services”, and 
recommended that Demographic Health Survey (DHS) should  
exclude ambivalent women from the definition of unmet need.

Strengths and limitations
If fertility preferences precisely predict subsequent contracep-
tive and fertility behavior, exploring fertility intentions can put  
forward policies that may be effective in helping women to meet 
their reproductive aspirations. Targeting women with equivocal 
feelings about fertility desires may be ineffective. Therefore, it 
is imperative to recognize and distinguish women who are less 
likely to use FP methods for effectively formulation of working  
strategies for targeting FP programs. Our results can help  
policy framers to set their goals. If the women who do not 
desire to resume childbearing and unaware of being at risk of  
unwanted pregnancy, delivering FP services and information 
could be a fruitful strategy to lessen the burden of unmet need  
along with maternal mortality and unintended pregnan-
cies. The other significance of this study is that we have used  
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longitudinal data to study the relationship between fertility 
desires and contraceptive use. Since fertility desires and  
contraceptive behavior changes over time, it is better to use  
longitudinal data instead of cross-sectional data to explain the  
relationship between the two. However, several limitations should 
be acknowledged here. First, our study did not specify the time  
period for the desire for another child (like the 2 or 3 years  
frequently used in other studies). Like other longitudinal  
studies, our study also suffers from attrition in the sample over 
time. Another limitation that needs to be address that we have  
assessed only women’s fertility intention instead of couples’  
fertility intentions, since the proportion of couples who differed in 
their fertility desires was less than one percent. 

Conclusions
At all six cities considered for effectiveness of Urban Health  
Initiative in Uttar Pradesh, women’s fertility intentions have 
an impact on their use of modern contraceptives over the time  
period between baseline to endline. Women with a desire for 
no more children reported higher use of modern contraception  
than women who desire more children at both baseline and  
endline. In Allahabad, Gorakhpur and Moradabad, women with 
no desire for another child at baseline reported lesser use of  
modern contraceptives at endline compared to baseline, while 
in Aligarh, Allahabad, Gorakhpur and Moradabad, women 
who desired more children at baseline reported higher use of  
modern contraceptives at endline compared with baseline. Our 
results differed across cities, showing that city-specific variations  
matter. To obtain greater insight into city-level differences,  

mixed method studies can be useful. It is worthwhile to  
mention that current family planning programs must recognize 
the dynamics of fertility intention and demand for modern  
contraception so that service providers can offer most suitable  
contraceptives to women that need it, instead of targeting women 
with ambivalent fertility motivations.

Data availability
The underlying data for this study are taken from the  
Measurement, Learning & Evaluation Project of the Urban  
Reproductive Health Initiative. Ethical concerns surrounding 
the identifiability of responses means that access to these data 
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2.  
3.  

4.  

5.  
6.  

7.  

8.  

From reproductive health programme point of view, this article is very much relevant, more so because its
inferences rely on data of a large sample. However, following points may help in further strengthening of
the article:

Under research hypotheses, there is need to differentiate between research question and related
hypothesis. It would be appreciated, if three research questions are written first, and corresponding
research hypothesis may be listed later. As a convention, they need to be written using alternative
hypotheses.
Further, respective objectives of the study may be listed.
It is not clear that why modern contraceptives  do not include  practice of safe period
method. These may be spelled out clearly in the article.
How were the baseline education, parity, wealth, caste, religion, age, residence and having a son
at home selected as potential confounders? What about others like gender of last child, living
status of last child?
Was the collinearity  among the covariates/ confounders explored?
Further, was the first order effect modifiers for the role of fertility desire on change in family
planning use explored.
How would one interpret the lower shift from non-users at baseline to users at end-line in
comparison to higher shift from modern contraceptive users  at baseline to non-users at end-line
(Table 4)?
In my opinion, keeping in view of city specific analytical results, analysis for pooled data may also
be carried out and included, If required, to take into account city-level variability, city may be
included as a co-variate in this regard.

Hope consideration of these points may help in further strengthening of the article.
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Many thanks to the reviewer for their positive feedback and constructive suggestions, which we
appreciate. I feel that readers will likely find our paper new and interesting. Our response follows:

 Under research hypotheses, there is need to differentiate betweenReviewer’s comment (1):
research question and related hypothesis. It would be appreciated, if three research questions are
written first, and corresponding research hypothesis may be listed later. As a convention, they
need to be written using alternative hypotheses.

 Thank you for highlighting this mistake. I should use only “research hypothesis” instead ofReply:
research question here because for getting the answer to our research question, I have converted
it into testable research hypothesis statement. I will correct it into revised version of manuscript.

 Further, respective objectives of the study may be listed.Reviewer’s comment (2):
 The objective of our study is to explore the relationship between women’s fertility desiresReply:

and their contraceptive behaviour through causal inference in urban settings of Uttar Pradesh,
India and broad objectives are given in terms of research hypothesises.

 It is not clear that why modern contraceptives do not include practice ofReviewer’s comment (3):
safe period method. These may be spelled out clearly in the article.

 In our data set, the frequency of ‘Standard days method’ is zero. That is why we do notReply:
mention about it in the article.

 How were the baseline education, parity, wealth, caste, religion, age,Reviewer’s comment (4):
residence and having a son at home selected as potential confounders? What about others like the
gender of last child, the living status of last child?

 I have clearly mentioned the procedure to select potential confounding variables inReply:
statistical analysis section. Though I have not checked for gender of last child, living status of last
child as confounding variable but I appreciate your suggestion and consider these into my future
work.

 Was the collinearity among the covariates/ confounders explored?Reviewer’s comment (5):
 Yes, we have tested for the collinearity among the confounders and we found that thereReply:

was no significant multicollinearity exist.

 Further, was the first order effect modifiers for the role of fertility desireReviewer’s comment (6):
on change in family planning use explored.

 No, we have not explored the first order modifiers in this problem.Reply:

 How would one interpret the lower shift from non-users at baseline toReviewer’s comment (7):
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 How would one interpret the lower shift from non-users at baseline toReviewer’s comment (7):
users at end-line in comparison to higher shift from modern contraceptive users at baseline to
non-users at end-line (Table 4)?

 I have not written this interpretation in anywhere in the manuscript. However, in discussionReply:
section, I have written following sentence “It is worth noting that shift from a desire for more

”children to no more children is higher in proportion than the shift in the opposite direction
regarding the change in fertility desires.

 In my opinion, keeping in view of city specific analytical results,Reviewer’s comment (8):
analysis for pooled data may also be carried out and included, If required, to take into account
city-level variability, city may be included as a co-variate in this regard.

I have also carried out whole analysis on pooled data with city as an additional covariateReply: 
but we want to test our hypothesizes in each city. Due to limitation of length of the research paper,
we have not shown the pooled results and showed only city wise results.
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