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ABSTRACT 
 

Background: First birth is an important phenomenon in women life. It not only affects the duration 
of the rest of birth intervals but also affects the reproductive pattern of women. The study aims to 
explore the determinants of the duration of the first birth interval. 
Subjects dan Method: The cross-sectional study data of 33,275 women married between the years 
2005-2021 aged (15-49) years from Uttar Pradesh, were selected from NFHS-5 data. The NFHS-5 
sample is a stratified two-stage sample. Socio-demographic, socio-economic and cultural factors were 
taken as independent variables. The dependent variable was the first birth interval variable. Data 
analysis was performed on SPSS version 23 software and R Programming language for graphical 
representation. Cox proportional hazard models were applied for analysis. 
Results: The mean age of women at first marriage was 19.4; SD=3.26 years and the mean age of 
women at first birth was 21.39; SD=3.24 years. The median duration of the first birth interval was22 
months with an IQR of 14 until 32 months. Cox hazard proportional analysis revealed that religion, 
residence, (ever) fetal loss, age at first birth, heard family planning, and women or husband 
education were found to be statistically significant factors associated with the duration of the first 
birth interval (p<0.001). 
Conclusion: There is a need to change the mindset of people towards the concept of the use of 
family planning methods to increase the length of the birth interval, regardless of various factors. 
This would help to increase the duration of the birth interval, improve the health of women and 
children, as well as help reduce population growth. 
 
Keywords: Uttar Pradesh, birth interval, semi-parametric, cox model, hazard plot. 
 
Correspondence: 
Jai Kishun, Department of Biostatistics and Health Informatics, Sanjay Gandhi Postgraduate 
Institute of Medical Sciences. Lucknow – 226014, India; email: jaikishan.stat@gmail.com. Mobile:  
 
Cite this as: 
Singh U, Kishun J, Kumar A, Singh U, Kumar S, Kapoor V, Mishra P (2023). Determinants of Duration of the 
First Birth Interval Using the Semi-parametric Survival Model in Uttar Pradesh, India: Evidence from NFHS 
–5 (2019-2021). J Epidemiol Public Health. 08(01): 1-14. 
https://doi.org/10.26911/jepublichealth.2023.08.01.01. 

Journal of Epidemiology and Public Health is licensed under a Creative Commons  
Attribution-NonCommercial-ShareAlike 4.0 International License. 

BACKGROUND 

Among the joys and challenges people face 

in life, none is more amazing than having a 

first child. The first birth marks a woman’s 

transition into motherhood (Logubayom et 

al., 2013). The duration of First Birth Inter-

val (FBI) is defined as the time interval bet-

ween the marriage and the occurrence of the 

first birth (MacInnes, 2003). FBI is impor-

tant for understanding present as well as fu-

ture fertility patterns. It is directly or indi-

rectly associated with family size, maternal 
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health, child health, maternal and child 

mortality (Dehesh et al., 2022). The dura-

tion of the first birth interval not only affects 

the length of the rest of the birth intervals 

but also affects the reproductive pattern in 

women (Millman and Hendershot, 1980; 

Trussell and Menken, 1978; Yamaguchi, 

1995). Data on the duration of the first birth 

interval is considered an important event for 

most couples and so is unaffected by recall 

lapse and not affected by the erratic fluctua-

tions of the postpartum period (Singh et al., 

2006). The duration of the first birth inter-

val after marriage could determine the hap-

piness and survival of her marriage. While 

delayed births could lead to contention, sus-

picions, and even breakups of marriages. 

Very early births, especially the unexpected 

and unwanted ones, could do the same or 

even worse. In most Indian settings, a mar-

riage is considered incomplete without chil-

dren (Logubayomet al.,2013; Polo et al., 

2000). Fertility patterns in the world have 

changed drastically over the last two decades 

and producing very diverse childbearing pat-

terns (Chernet et al., 2019). 

Now, India has achieved the replace-

ment level of fertility as per the NFHS-5 

(2021) that report in 2019-2021, the current 

Total Fertility Rate (TFR) is 2.0 as compared 

to the NFHS-3 (2007) that report in 2005-

2006 (TFR was 2.7). Though, among all the 

states of India, Uttar Pradesh is the third 

largest state in terms of higher TFR (i.e. 2.4) 

which remain to achieve a replacement level 

of fertility (NFHS, 2007; NFHS, 2017). 

Some studies have demonstrated that the 

duration of FBI influences social and cul-

tural factors and the childbearing pattern of 

a family (Trussell and Menken, 1978; Nath 

et al., 1999). Fertility pattern also depends 

on the age at first marriage of women and 

men (Rasekh and Momtaz, 2021). Getting 

married at an older age is also more likely to 

shorten the duration of first birth. If couples 

marry at a very young age, decisions on the 

number of children, use of contraceptives 

and the like may be formed at a less mature 

age, consequently affecting the birth interval 

(Bumpass et al., 1978). 

Short birth intervals (<24 months) are 

associated with increased health risk for 

both mothers and newborns. Early child-

bearing can interrupt a young women’s edu-

cation and other activities which women 

need to accomplish (Chernet et al., 2019). 

Other major social, economic and cultural, 

and personal values may influence fertility 

and the duration of first birth (Löfstedt et 

al., 2005; Bongaarts, 2008). Women’s edu-

cation has a greater influence on the dura-

tion of FBI of women than the education of 

their husbands (Khan and Raeside, 1998). 

Several studies have also shown the consi-

derable effect of education on women during 

the first birth interval (Bumpass et al., 1978; 

Hoem, 2000; Kohler et al., 2002; Martin, 

2000; Morgan et al., 1999). 

Place of residence in rural or urban, 

and wealth index, are key factors that in-

fluence first birth and overall fertility 

(Logubayom et al., 2013). A study entitled 

“The effect of status of women on the first 

birth interval in Indian Urban society” has 

shown that economic condition of the family 

can also influence the duration of FBI and 

fertility levels. its because the families be-

longing to the upper class with high per 

capita income prefer a smaller number of 

children which in turn reduces infant and 

maternal mortality and results in better re-

productive health for a mother. Among va-

rious socio-cultural factors influencing fer-

tility in Indian societies (religion and caste 

system) may be influential. The caste system 

that prevails among Hindus comprises a sys-

tem of beliefs, attitudes, and practices that 

individuals share, also presumed to affect 

fertility behaviour (Nath et al., 1999). 
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Birth to women in wealthier house-

holds occurred after longer birth intervals in 

India (Dommaraju, 2009). For a developing 

country like India, socio-economic, demo-

graphic, health and cultural background are 

the influencing factors for the duration of 

the first birth interval. According to the 

NFHS-4 report, urban women marry later 

than rural women (NFHS, 2017). Women 

having 12 or more years of schooling marry 

much later than other women. Early marri-

age has been declining over time. 

To formulate effective policies to moti-

vate people to give birth later, it is necessary 

to study influence of various social, demo-

graphic, and cultural factors.  Most Indian 

studies focused on birth spacing rather than 

the factors affecting the duration of the first 

birth interval in Uttar Pradesh, India (Singh 

et al., 2012a, 2012b). In addition, very few 

were also using a Semi-parametric model for 

the analysis of time to event study on survei-

ed data. As the fertility pattern and their 

preferences are changing according to time, 

this study aims to see the background forces 

or characteristics that pushed couples to 

shorter or longer first birth intervals after 

marriage in Uttar Pradesh. 

 

SUBJECTS AND METHOD 

1. Study Design 

Individual women record data from Nation-

al Family Health Survey (NFHS-5) was used, 

which was collected during the year 2019-21 

in 707 districts of 28 states and 8 union 

territories (UT) of India. The NFHS-5 survey 

employed a cross-sectional design and quan-

titative methods for data collection. The 

NFHS-5 sample is a stratified two-stage 

sample. The National Family Health Survey 

(NFHS) is a large-scale, multi-round survey 

conducted on a representative sample of 

households throughout India. NFHS provi-

des many important indicators such as levels 

of fertility, maternal and child health, etc. by 

background characteristics at the national 

and state levels.  

2. Population and Sample 

Of the total 97,661 women surveyed from 

Uttar Pradesh, 33,275 women who had been 

married between 2005 and 2021 were se-

lected for this study. 27,572 women who 

gave birth to their first child and the rest 

5703 were censored. All those women, who-

se duration of FBI was less than 7 months, 

were removed from this study. Women who 

did not become mothers were regarded as 

censored. For the censored women duration 

was considered from marriage date to sur-

vey date. Of the selected data, the majority 

of women (98.3%) were married, few were 

widowed (0.8%) divorced (0.4%) separated 

(0.5%) and only (0.3%) were married but 

their Gauna (Conjugal relations which gene-

rally preceded by a second ceremony among 

Hindus) was not performed and they were 

also excluded from the study (TPB). 

3. Study Variables 

In this study, socio-demographic, socio-eco-

nomic, and cultural factors were taken as in-

dependent variables and the first birth in-

terval was considered a Dependent variable.  

4. Operational Definition of Variables 

Duration of first birth intervals: was 

calculated from the date of marriage until 

the first birth (considered as an event or res-

ponse variable for this study). It is defined as 

the time interval between the marriage and 

the occurrence of the first birth. 

Religion: India's religious landscape is cha-

racterized by a wide range of religious prac-

tices and beliefs, such as Hinduism, Budhis, 

Jainism, and Sikhism are four major religi-

ons. Approx. 80% population belongs to 

Hindus and all others remaining is consider-

ed as non-Hindu. 

Caste: cheduled Castes (SCs) and Sche-

duled Tribes (STs) are the most disadvan-

taged socio-economic groups in India. Other 

Backward Class refers to sections of society 
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Demographic factors 

1. Age at first Birth 

2. Age at first Marriage 

3. Ever used Contraceptive 

4. Ever Fetal Loss 

 

 

that were found to be educationally and 

socially backward. People belonging to none 

of the above-stated categories are none of 

them. 

Place of residence: means the physical 

place of residence of a person. It is classified 

into rural and urban. Rural is a geographical 

area located outside towns and cities while 

towns, cities, and suburbs are classified as 

urban areas. 

Wealth index: is a composite measure of a 

household's cumulative living standard. It is 

calculated using household assets, such as 

televisions; bicycles; materials used for 

housing construction; types of water access 

and sanitation facilities, etc. In this study 

wealth index are categoryzed by poor (poor-

est and poorer), middle, rich (richest and 

richest). 

Fetal loss and contraceptive use: (also 

called a stillbirth) is the death of a fetus that 

is at least 20 weeks gestation but dies before 

it is born. Whereas contraception is the in-

tentional avoidance of conception through 

the use of various tools, sexual behaviors, 

substances, medications, or surgical tech-

niques. 

Education: of women and their husbands 

(illiterate, primary, secondary, and higher). 

An illiterate person is unable to read and 

write. The term "primary education" refers 

to schooling grades 1 through 5. Secondary 

education includes grades six through 

twelve. Further study, often known as gra-

duation or post-graduation, is what is meant 

by higher education. 

Heard family planning: is percentages of 

all women aged 15-49 who heard or saw 

about family planning methods on the radio, 

on television, in a newspaper or magazine, 

on a mobile phone, or by any health worker.  

A conceptual framework of this study is 

shown in figure 1. This is based on the 

various prior studies that considered vari-

ables that influenced the duration of the 

first birth interval. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The Conceptual framework of this study 

 

Socio-economic factors 

1. Respondent’s Education 

2. Husband’s Education 

3. Wealth Index 

4. Heard Family Planning 

 

5.  

 

Cultural factors 

1. Type of place of Residence 

2. Religion of Respondent’s 

3. Caste of Respondent’s 

 

Marriage to First Birth Interval 
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5. Study Instruments 

NFHS-% includes four survey schedules or 

questionnaires—Household, Woman, Man, 

and Biomarker—were canvassed in 18 local 

languages using Computer Assisted Personal 

Interviewing (CAPI). The Woman’s Ques-

tionnaire collected information from all eli-

gible women age 15-49, who were asked 

questions on a large variety of topics, inclu-

ding Background characteristics: age, litera-

cy, schooling, religion, caste/tribe, media ex-

posure and Reproduction: children ever 

born, birth history, current pregnancy, preg-

nancy terminations. 

6. Data Analysis 

Descriptive analysis was performed using 

percentage and frequency for all the varia-

bles used in this study. The Cox regression 

model is used to investigate the effect of all 

independent variables such as socio-eco-

nomic, demographic, and cultural factors on 

the duration of the first birth interval. Due to 

the simplicity of this model, it is applied in 

any demographic and medical studies inclu-

ding marriage age and birth interval. In this 

method, the effect of independent variables 

on time could be determined with the ha-

zard ratio (Trussell et al., 1985; Cox, 1972). 

The description of the model is given 

in the following subsection. 

Hazard Function: It is the probability of 

failure during a short interval provided that 

the individual has survived at the beginning 

of the interval.  

Cox Proportional Regression Model:  

To determine effective factors, the Cox PH 

model was applied for multivariable analy-

sis. This model contains two components in-

cluding baseline hazard (ho(t)) and predic-

tor statement. The Cox Proportional Hazard 

model assumes that the ratio of the Hazard 

Function is constant (proportional) for two 

subjects. Before fitting of model, the propor-

tional hazard (PH) assumptions were check-

ed and verified. For model building, first, we 

fitted Cox regression between each predictor 

and outcome, and all the predictors having 

(p<0.050) were selected for further multiple 

Cox analysis with (p<0.050) in the model. 

The adjusted hazard ratios (AHR) and 95% 

CIs were reported by the final graphical re-

presentation. Data analysis was performed 

using SPSS version 23 software, and R 

Programming language for graphical repre-

sentation 

7. Research Ethics 

The present study is based on NFHS-5 data 

which is the freely available in public do-

main. So, no ethical approval is required. 

 

RESULTS 

1. Sample Characteristics 

Of the 33,275 ever married women in Uttar 

Pradesh, 27,572 (82.9%) had their first child 

during their reproductive age of 15-49 years. 

The mean age of women at first marriage 

was 19.4; SD = 3.26 years, and the mean age 

of women at first birth was 21.39; SD = 3.24 

years. The median duration of the first birth 

interval was estimated at 22 months with an 

IQR of 14 to 32 months. 

Table 1. shows the descriptive charac-

teristics of all the variables by frequency and 

percentage. Among 27,572 (82.9%) women 

who gave birth to their first child, 83.9% 

belonged to the Hindu community, 54.5% to 

the OBC community, 81% were from rural 

areas, and 47% were from the poor class. 

There were 19.8% of women who had ever 

experienced fetal loss, while the most 

women who had ever used contraception 

were 85.8%. Before turning 20 years old, 

70.9% of women were married, and nearly 

half of them had their first child 35.8 per-

cent. Women 44.2% and their spouses 53% 

had the majority of their schooling up to the 

secondary level. Contrarily, 74.8% of women 

reported having heard about family 

planning from any source they could have 

access to. 



Singh et al./ Duration of the First Birth Interval Using the Semi-parametric Survival Model 

www.jepublichealth.com    6 

Table 1. Distribution of women's socio-demographic and cultural Characteristics 

Characteristics Category 
First Birth/Event 

(n1=27,572) 
No Birth/Censored 

(n2=5,703) 
Frequency Percentage Frequency Percentage 

Religion 
Non-Hindu 4,432 16.1 998 17.5 
Hindu 23,140 83.9 4,705 82.5 

Caste 
SC/ST 7,201 26.2 1,531 26.9 
OBC 14,988 54.5 3,076 54.1 
None of them 5,298 19.3 1,083 19 

Residence 
Urban 5,252 19 1,012 17.7 
Rural 22,320 81 4,691 82.3 

Wealth Index 
Poor 12,965 47 2,490 43.7 
Middle 5,305 19.2 1,141 20 
Rich 9,302 33.7 2,072 36.3 

Fetal loss 
No 22,107 80.2 4,943 86.7 
Yes 5,465 19.8 760 13.3 

Contraceptive Use 
No 3,915 14.2 2,875 50.4 
Yes 23,657 85.8 2,828 49.6 

Age at First 
Marriage 

<20 years 19,535 70.9 3,220 56.5 
21-25 years 6,994 25.4 2,038 35.7 
>26 years 1,043 3.8 445 7.8 

 <20 years 11,910 35.8 --- --- 
Age at First 21-24 years 11,537 34.7 --- --- 
Birth 25-30 years 3,766 11.3 --- --- 
 >30 years 359 1.1 --- --- 

Women's 
Education 

Illiterate 6,530 23.7 847 14.9 
Primary 3,505 12.7 601 10.5 
Secondary 12,183 44.2 2,854 50 
Higher 5,354 19.4 1,401 24.6 

Husband's 
education 

Illiterate 569 13.8 91 11.1 
Primary 447 10.9 73 8.9 
Secondary 2,179 53 432 52.6 
Higher 914 22.2 226 27.5 

Heard Family 
planning 

No 5,061 25.2 838 19.8 
Yes 14,994 74.8 3,403 80.2 

SC/ST= Scheduled Caste/Scheduled Tribe  

OBC= Other Backward Class 

 

2. Bivariate Analysis 

Table 2. summarises the findings of the uni-

variate Cox regression analysis. These find-

ings are shown as exp(β), which stands for 

unadjusted hazard ratio (HR), coupled with 

a 95% confidence interval. The result indica-

tes that non-Hindu (HR= 1.14 95%CI= 1.11 

to 1.18; p<0.001) women had their first child 

earlier than Hindu women. Women who be-

longed into the categories of SC/ST (HR= 

0.87; 95%CI= 0.84 to 0.90; p<0.001) and 

OBC (HR= 0.90; 95% CI=0.87 to 0.93; 

p<0.001) had their first child later than 

those who did not. Based on the place of re-

sidence, we found that women living in ur-

ban areas (HR= 1.14; 95% CI= 1.11 to 1.18; 

p<0.001) have an early incidence of first live 

birth after marriage as compared to women 

living in rural areas. Women from the rich 

class (HR= 1.13; 95% CI= 1.10 to 1.17; 

p<0.001) gave birth to their first child earli-

er after marriage followed by women from 

the middle class (HR= 1.25; 95% CI= 1.21 to 

1.28; p<0.001) as compared to women with 
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poor class. Women who had (ever) lost a 

fetus had later first live births (HR= 0.85; 

95% CI= 0.83 to 0.88; p<0.001).  

Women’s education played an impor-

tant role as those with higher (HR= 1.22; 

95% CI= 1.18 to 1.26; p<0.001) and second-

ary (HR= 1.18; 95% CI= 1.15 to 1.22; 

p<0.001) level education had experienced 

early first live birth as compared to women’s 

with no education. Whereas, women with 

primary education were found insignificant 

(HR= 1.01; 95% CI= 0.97 to 1.05; p= 0.494). 

When compared to husbands without any 

education, similar results in women were 

found who had higher (HR= 1.21; 95% CI= 

1.09 to 1.34; p<0.001) and secondary edu-

cation (HR= 1.19; 95% CI= 1.08 to 1.31; 

p<0.001). Primary level education was 

found insignificant (HR= 1.05; 95% CI= 

0.93 to 1.19; p=0.410). The duration of a 

woman's first live birth was significantly in-

fluenced by her knowledge of family plan-

ning (HR= 1.06; 95% CI= 1.02 to 1.09; 

p<0.001).

Table 2.  Result of the univariate Cox proportional hazard analysis to evaluate 

factors related to the duration of first birth interval 

Characteristics Category HR 
95%CI 

p-value 
Lower limit Upper limit 

Religion Non-Hindu* 1.14 1.10 1.18 <0.001 

Caste 
SC/ST* 0.87 0.84 0.90 <0.001 
OBC* 0.90 0.87 0.93 <0.001 

Residence Urban* 1.14 1.11 1.18 <0.001 

Wealth Index 
Middle* 1.13 1.10 1.17 <0.001 
Rich* 1.25 1.21 1.28 <0.001 

Fetal loss Yes* 0.85 0.83 0.88 <0.001 
Contraceptive Use Yes* 1.10 1.07 1.14 <0.001 

Age at First Birth 
21-24 years* 0.73 0.71 0.75 <0.001 
25-30 years* 0.54 0.52 0.56 <0.001 
>30 years* 0.34 0.30 0.38 <0.001 

Age at First Marriage 
21-25 years* 1.30 1.27 1.34 <0.001 
>26 years* 1.23 1.16 1.31 <0.001 

Women's Education 
Primary 1.01 0.97 1.05 0.494 
Secondary* 1.18 1.15 1.22 <0.001 
Higher* 1.22 1.18 1.26 <0.001 

Husband's education 
Primary 1.05 0.93 1.19 0.410 
Secondary* 1.19 1.08 1.31 <0.001 
Higher* 1.21 1.09 1.34 <0.001 

Heard Family planning Yes* 1.06 1.02 1.09 <0.001 

Reference Category: a)Hindu, (b) None of them, (c) Rural, (d) Poor, (e) No, (f)No,(g)<20 years, (h) <20 

years (i) Illiterate, (j) Illiterate, (k) No, 

HR: Hazard Ratio; CI: Confidence Interval, 

 *:p<0.001 

 

A Covariate Survival Curve of women's 

socio-demographic, socio-economic and cul-

tural factors for the duration of the first 

birth interval is shown in figure 2 (a-k). It 

shows the shorter and longer birth intervals 

of each covariate. 
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Figure 2. Covariate Survival Curve for women’s socio-demographic and cultural 

Characteristics 

 

3. Multivariate Analysis 

Religion, Caste, Residence, (Ever) Fetal Loss, 

Age at First Birth, Secondary and higher 

education of women/husband, Heard Family 

planning was included in the final Cox model 

after being determined to be significant in 

univariate analysis with 95% confidence in-

terval. In the final Cox model religion, resi-

dence, (ever) fetal loss, age at first birth, and 

heard family planning were found signifi-

cantly affect the duration of the first birth in-

terval. Some variables caste and education of 

women/husbands were also partially signifi-

cant in the model. As shown in figure 3. Com-

pared to Hindu women, non-Hindu women 

give birth to their first child earlier. In the 

caste variable, only women from the SC/ST 

category were found significant in the model. 

While women from the OBC category (AHR= 

0.95; 95% CI= 0.84 to 1.06; p=0.340) were 

insignificant. Women who had lived in urban 

areas had shorter birth intervals than those 

who had lived in rural areas. Those women 

who had suffered a fetal loss had a delay in 

the birth of their first child. Women with se-

condary and higher education had shorter 

first birth intervals; similar findings were 

seen for the husband's education, while pri-

mary education of women (AHR= 0.96; 95% 

CI= 0.85 to 1.10; p=0.595) and husband 

(AHR= 1.15; 95% CI =0.99 to 1.34; p=0.071) 

were found insignificant factor for the durati-

on of the first birth interval. However, a grea-

ter gap was seen among women who had 

learned about family planning before the first 

birth, regardless of where they had acquired 

it. A Hazard plot of Multivariable adjusted 

Cox proportional hazard Model to evaluate 

factors related to the duration of the first 

birth interval is constructed. 
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Table 3: Result of the Multivariable Cox proportional hazard analysis to evaluate 

factors related to the duration of first birth interval 

Characteristics Category AHR 
 95% CI 

P-value Lower limit Upper limit 
Religion Non-hindu* 1.24 1.12 1.38 <0.001 

Caste 
OBC 0.95 0.84 1.06 0.340 
SC/ST* 0.89 0.81 0.98 0.020 

 Residence Urban* 1.14 1.03 1.25 0.010 
Ever Fetal loss Yes* 0.88 0.8 0.97 0.010 

Age at first birth 
21-24 years* 0.7 0.65 0.76 <0.001 
25-30 years 0.48 0.42 0.54 <0.001 
>30 years 0.22 0.16 0.31 <0.001 

Women's Education  
Primary 0.96 0.85 1.10 0.600 
Secondary* 1.14 1.02 1.27 0.020 
Higher* 1.5 1.3 1.73 <0.001 

Husband's education 
Primary 1.15 0.99 1.34 0.070 
Secondary* 1.31 1.16 1.48 <0.001 
Higher* 1.21 1.04 1.4 0.020 

Heard Family planning  Yes* 0.91 0.84 1.00 0.040 
Reference categories: (a) Hindu, (b) None of them, (c) Rural, (d) No, (e) <20 years, (f) Illiterate, (g) Illiterate, 

(h) No 

CI= Confidence Interval; HR= Hazard Ratio; SC\ST= Scheduled Caste/Scheduled Tribe; OBC= Other 

Backward Class 

 
Figure3. Graphical representation of Multivariable Cox proportional hazard 

Model (adjusted analysis) to evaluate factors related to the duration 

of the first birth interval among women. 
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DISCUSSION 

The duration of the first birth interval is 

known to be an important factor to un-

derstand the family size. Some studies have 

been done on the time interval between 

marriage age and first birth in India and 

abroad. Most of these studies were based on 

hospital data. To analyze the birth intervals, 

various statistical techniques and models 

have been developed and implemented. This 

study aimed to identify the factors that affect 

the first birth interval from the surveyed 

data. This study uses the semi-parametric 

survival model to investigate the determi-

nant of the duration of first birth after mar-

riage among Uttar Pradesh women on the 

NFHS-5 data set (NFHS, 2021). The major 

advantage of using the survival model, it 

uses all ever-married women's data whether 

they had given their first birth or not till the 

date of the survey (Suwal, 2001). 

Among all the ever-married women of 

Uttar Pradesh, 82.9% had their first child-

birth in this study. From the analysis, it is 

observed that the mean age at first marriage 

(19.4 years) and the median age at first birth 

(21.3 years), which is almost 2 years greater 

than (NFHS, 2007). This shifting in age at 

first marriage or child of women is possible 

because of increment in their education and 

occupation level. An awareness program 

may also be the reason for the same. The 

median duration of the first birth interval 

was found to be 22 months while some other 

studies conducted abroad reported the 

median duration of first birth was 25 and 24 

months respectively (Abdel-Fattah et al., 

2007; Shayan et al., 2014). 

Marriage at an older age is significant-

ly associated with a shorter interval for the 

first birth. Thus, women who married at an 

older age have their first birth earlier than 

those marrying at a younger age. This result 

is consistent with the study in India and 

abroad (Dommaraju, 2009; Joshi and 

Schultz, 2013). The reason may be older wo-

men need to give birth soon after marriage 

to have the desired number of children be-

fore the end of their reproductive life. And, a 

woman who gets early marriage use con-

traceptive to elongate the duration of first 

birth until it becomes physically and men-

tally matured (Simeon et al., 2014). Howe-

ver, some contradictory results were also ob-

served such as in Pakistan, younger women 

at marriage had shorter first birth intervals 

(Kamal, 2013). 

According to this study, religion was 

one of the important factors in the duration 

of the first child's birth. Non-Hindu women 

were more likely to experience the early 

birth of their first child after marriage. The 

likely reason for this fact is that women be-

longing to non-Hindu communities are less 

educated, socially and economically back-

ward as well as less aware of health compli-

cations due to shorter birth intervals. Also 

due to some religious beliefs and customs, 

non-Hindu communities want early first 

childbirth. Caste variable (sub-divided into 

SC/ST, OBC, and none of them) was parti-

ally included in the final Cox Model and con-

cluded that women belonging to SC/ST ca-

tegory have a higher chance of experiencing 

delayed first birth. Similar results are found 

in the study (Singh et al., 2012a). 

The birth interval of women living in 

urban areas was smaller than that of women 

living in rural areas. The possible reason for 

this could be the fact that women living in 

urban areas are married later to complete 

their education and find employment. They 

try to have their first child as soon as feasible 

due to their older age. Women living in 

urban areas also want to avoid age-related 

pregnancy complications in the future 

(Yohanneset al., 2011). Further, it was ob-

served that women with (ever) fetal loss had 

a significant delay in having their first live 

birth. This finding was supported by the re-
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sult of other studies (Singh et al., 2012a). 

Women with Secondary and higher educa-

tion have a significantly shorter first birth 

interval after marriage as compared to wo-

men who were not educated. This may be 

due to the reason that at the time of entry 

into marriage life, educated women can be 

emotionally prepared, biologically matured, 

and financially secured to have a child 

(Chernetet al., 2019). A study in India also 

established that the education of women was 

significantly associated with the first birth 

interval only while the husband’s education 

was significantly associated with the first 

and second birth interval (Singhet al., 2012). 

Education suppresses the desire for a large 

family and gets the female more aware, 

which in turn leads to fewer and well 

broughtup children (Okezie et al., 2010). 

This study emphasizes the importance 

of increasing couple education, religious stu-

dies, the role of mass media exposure, and 

awareness of contraceptive use. As the first 

birth interval is one of the prime determi-

nants of fertility. Hence, there is a need to 

change the mindset of people toward birth 

spacing irrespective of their socio-demo-

graphic factors and to familiarize couples 

with the concept of the use of family plan-

ning methods to increase the length of the 

first birth interval. Additional demographic 

surveys are also needed on the direct biolo-

gical determinants of first birth such as co-

habitation frequency, fetal loss, abortion, 

contraception, etc. to collect reliable data 

that can help to understand the factors for 

shorter birth intervals. Therefore, this study 

has helpful information for family planning 

policies. 

The limitation of this study is that it 

only analyzed a single state data out of 36 

available states of India including the union 

territory. Data used in the study were surve-

yed data based on reported by respondents, 

hence, recall bias of information may possi-

ble. This study may also be done at the na-

tional level or regional level. 

 

AUTHOR CONTRIBUTION 

All the authors have contributed significant-

ly for the analysing data as well as preparing 

the final manuscript. 

 

ACKNOWLEDGMENT 

The authors are grateful to the reviewers of 

the journal for their valuable suggestions for 

the improvement of the quality of this 

manuscript and to each faculty member of 

the department of Biostatistics and Health 

Informatics for providing infrastructure and 

support for considerable improvements to 

the article. 

 

FUNDING AND SPONSORSHIP 

None. 

 

CONFLICT OF INTEREST 

The author declares that there is no conflict 

of interest. 

 

REFERENCE 

Abdel-Fattah M, Hifnawy T, El-Said TI, 

Moharam MM, Mahmoud MA (2007). 

Determinants of birth spacing among 

saudi women. J Family Community 

Med. 14(3): 103-111. PMID: 23012155; 

PMCID: PMC3410152. 

Bongaarts J (2008). Fertility Transitions in 

Developing Countries : Progress or 

Stagnation?. Stud Fam Plann. 39(2): 

105-110. doi: 10.1111/j.1728-4465.200-

8.00157.x. 

Bumpass LL, Rindfuss RR, Jamosik RB 

(1978). Age and marital status at first 

birth and the pace of subsequent fer-

tility. Demography. 15(1): 75–86. doi: 

10.2307/2060491. 

Chernet AG, Shebeshi DS, Banbeta A (2019). 

Determinant of time-to-first birth in-

terval after marriage among Ethiopian 



Singh et al./ Duration of the First Birth Interval Using the Semi-parametric Survival Model 

www.jepublichealth.com    13 

women. BMC Women’s Health. 19(1): 

1–6. doi: 10.1186/s12905-019-0858-3. 

Dehesh T, Malekmohammadi N, Dehesh P 

(2022). Associated factors of first-birth 

interval among women in reproductive 

age, addressing maternal and child 

health. Reproductive Health. 19(1): 1-7. 

doi: 10.1186/s12978-022-01346-5. 

Dommaraju P (2009). Timing of first birth 

in India. Genus. 65(1): 81–101.   

Hoem B. (2000). Entry into motherhood in 

Sweden: the influence of economic fac-

tors on the rise and fall in fertility, 

(1986-1997). DemRes. 2(4). doi: 10.4-

054/demres.2000.2.4. 

Joshi S, Schultz TP (2013). Family Planning 

and Women’s and Children’s Health: 

Long-Term Consequences of an Out-

reach Program in Matlab, Bangladesh. 

Demography. 50(1): 149–180. doi: 10.-

1007/s13524-012-0172-2. 

Kamal A (2013). Determinants of Marriage 

to First Birth Interval in Pakistan. J 

Stat. 20(1): 44-68.  

Khan HT, Raeside R (1998). The determi-

nants of first and subsequent births in 

urban and rural areas of Bangladesh. 

Asia-Pac Popul J. 13(2): 1-21. doi: 10.1-

8356/961d26ef-en. 

Kohler HP, Billari FC, Ortega JA (2002).'the 

emergence of the low to lowest in 

Europe during the 1990s. Popul Dev 

Rev. 28(4): 641–680. doi:10.1111/j.17-

28-4457.2002.00641.x. 

Löfstedt P, Ghilagaber G, Shusheng L, 

Johansson A (2005). Changes in mar-

riage age and first birth interval in 

Huaning County, Yunnan Province, PR 

China. The Southeast Asian J Trop 

Med public health. 36(5): 1329–1338. 

Logubayom IA, Luguterah A (2013). Sur-

vival analysis of time to first birth after 

marriage. Humanit Soc Sci. 3(12): 117-

125.  

Macinnes J (2003). Sociology and Demogra-

phy: A Promising Relationship? Wo-

men's Parental Identity and Fertility in 

Europe. An Analysis of the Family and 

Gender Roles. Edimburg: Universitat 

d’Edimburg.  

Martin SP (2000). Diverging fertility among 

U.S. women who delay childbearing 

past age 30. J Dem. 37(4): 523–533. 

doi: 10.2307/2648078. 

Millman SR, Hendershot GE (1980). Early 

fertility and lifetime fertility. Fam 

Plann Perspect. 12(3): 139–149. doi: 1-

0.2307/2134568. 

Morgan SP, Botev N, Chen R, Huang J 

(1999). White and nonwhite trends in 

first birth timing: Comparisons using 

vital registration and current popu-

lation surveys. Popul Res Policy Rev. 

doi: 10.1023/A:1006245612218. 

Nath DC, Land KC, Goswami G (1999). 

Effects Of The Status Of Women On 

The First-Birth Interval In Indian 

Urban Society. J Biosoc Sci. 31(1): 55–

69. doi: 10.1017/S002193209900055-

3. 

NFHS (2017). National Family Health 

Survey (NFHS-4) 2015-16: India. 

Mumbai: IIPS. 

NFHS (2007). National Family Health 

Survey (NFHS-3), 2005-06. India: Key 

Findings. Mumbai. 

NFHS (2021). India Fact sheet (2021) 

Ministry of Health and Family Welfare 

National. Available at: http://www.rc-

hiips.org/nfhs/index.shtm. 

Okezie CA, Ogbe AO, Okezie CR (2010). 

Socio-economic determinants of con-

traceptive use among rural women in 

Ikwuano Local Government Area of 

Abia State, Nigeria. Int NGO J. 5(4): 

74–77.  

Polo V, Luna F, Fuster V (2000). Deter-

minants of birth interval in a rural 

mediterranean population (La Alpu-

jarra, Spain). Hum Biol. 72(5): 877–



Singh et al./ Duration of the First Birth Interval Using the Semi-parametric Survival Model 

www.jepublichealth.com    14 

890.  

Rasekh A, Momtaz M (2021). The Deter-

minants of Birth Interval in Ahvaz-

Iran: A Graphical Chain Modelling Ap-

proach. Data Sci J. 5(4): 555–576. doi: 

10.6339/jds.2007.05(4).354. 

Shayan Z, Ayatollahi SM, Zare N, Moradi F 

(2014). Prognostic factors of first birth 

interval using the parametric survival 

models. Iran J Reprod Med. 2014 Feb; 

12(2):125-30. PMID: 24799870. 

Simeon AA., Khalid ZM, Malaysia B (2014). 

Survival modelling of First Birth Inter-

val after marriage. Life Sci J. 11(7): 

299-307. ISSN: 1097-8135.  

Singh OP, Singh VK, Pathak DS (2006). A 

Probability distribution for first birth 

interval. Can Stud Popul. 33(1): 69-81. 

doi: 10.25336/p6mw42. 

Singh R, Tripathi V, Kalaivani M, Singh K, 

Dwivedi SN (2012a). Determinants of 

birth intervals in Tamil Nadu in India: 

Developing Cox hazard models with 

validations and predictions. Revista 

Colombiana de Estadística. 35(2): 

289–307.  ISSN 0120-1751.  

Singh R, Tripathi V, Singh K, Ahuja RK, 

Vani MK, Dwivedi SN (2012b). Breast-

feeding as a time-varying-time-depen-

dent factor for birth spacing: multi-

variate models with validations and 

predictions. World health popul.  

13(3): 28–51. doi:  10.12927/whp-.201-

2.22857. 

Suwal JV (2001). Socio-cultural dynamics of 

birth intervals in Nepal. Contrib Nepal 

Stud. 28(1): 11-33.  

Trussell J, Menken J (1978). Early 

childbearing and subsequent fertility. 

Fam Plann Perspect Perspectives. 

10(4): 209–218. doi: 10.9783/978151-

2802009-017. 

Trussell J,  Martin LG, Feldman R, Palmore 

JA, Concepcion M, Bakar DNLBDA 

(1985) .Determinants of birth-interval 

length in the Philippines, Malaysia, 

and Indonesia: a hazard-model Analy-

sis. Demography. 22(2): 145–168. doi: 

10.2307/2061175. 

Yamaguchi K, Ferguson LR (1995). The 

Stopping and Spacing of Childbirths 

and Their Birth-History Predictors: 

Rational-Choice Theory and Event-

History Analysis. Am Sociol Rev. 

60(2): 272–298. Doi: 10.2307/20963-

87. 

Yohannes S, Wondafrash M, Abera M, 

Girma E (2011). Duration and determi-

nants of birth interval among women of 

child bearing age in Southern Ethiopia. 

BMC Pregnancy Childbirth. 11(1): 1-6. 

Doi: 10.1186/1471-2393-11-38. 

 


