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Abstract

Introduction Reproductive health events have changed fertility and family planning needs, depicting the changing
life patterns of women and the population to which they belong. Understanding the pattern at which these events
occur helps in understanding the fertility pattern, family formation and the idea about health essential needs for
women. This paper attempts to see the variation in reproductive events (first cohabitation, first sex and first birth)
over three decades and also to see potential contributing factors among the reproductive age group of women using
secondary data from Data Source: All rounds of the National Family Health Survey (1992-93 to 2019-2021) have been
utilized.

Methods and Results Cox Proportional Hazard Model illustrates that all regions have initiated their first birth later
than women who belong to the east region similar pattern has been obtained for first cohabitation and first sex
except for the central region. Multiple Classification Analysis (MCA) depicts the increasing pattern in the predicted
mean age at first cohabitation, sex and birth for all demographic characteristics; the highest increment was found
in SC women, Uneducated women and Muslim women. Kaplan Meier Curve demonstrates that women with no
education, primary or secondary education are shifting towards higher educated women. Most importantly, the
results of the multivariate decomposition analysis (MDA) revealed that education played the largest contribution
among the compositional factors in the overall increase in mean ages at key reproductive events.

Conclusions Though reproductive health has long been essential in women'’s lives, they are still very confined to
specific domains. Over time the government has formulated several proper legislative measures relating to various
domains of reproductive events. However, given that the large size and heterogeneity in social and cultural norms
result in changing ideas and choices regarding the initiation of reproductive events, national policy formulation needs
to be improved or amended.
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Introduction

Women’s overall health, well-being and its consequences
represents the reproductive health scenario of any nation.
According to WHO, reproductive health is defined as “a
state of complete, physical, mental and social well-being
and not merely the absence of disease or infirmity, in all
matters relating to the reproductive system and to its
function and processes. Reproductive health implies that
people are able to have a satisfying and safe sex life and
they have the capability to reproduce and the freedom to
decide it when and often to do so” [1]. The reproductive
health status of any women starts from event of men-
arche and ends at the event of menopause whereas the
consequences of occurrence of these events continues
throughout the life [2]. Many events between these two
events such as age at marriage, age at cohabitation, age at
first intercourse, age at first pregnancy, age at first birth,
all are indicative of reproductive health status of a women
for current life and later life as well [2, 3]. There is exis-
tence of variation in the occurrence of all these reproduc-
tive events among the countries, within the countries or
within any population [4]. Within population it also var-
ies by residence, caste, religion and socio-economic sta-
tus [5, 6]. All reproductive events are linked to each other
and have their own implications and effects on wom-
en’s health, society, and the whole population [7]. For a
glance, younger age at marriage results in long period of
exposure to child bearing [8] but this phenomenon var-
ies by country to country, in many developed countries
age at first marriage does not affects or does not result
in longer period of childbearing whereas in countries
like India marriage has been the most important events
of reproductive health [9]. India’s population growth and
development strongly depends on age at marriage resid-
ing there [10]. The reproductive health events lead to
family formation and depicts the fertility of any country.
Individual lives vary with the order and timing of events,
reflects the social and environmental surrounding subse-
quently there is existence of generation gap in the occur-
rence of these reproductive events. This gap also varies
with the demographic trends, socio-economic status as
well as change in cultural and social norms [11].

There has been an occurrence of transformation and
shifting in the union formation of people throughout the
world, now people are marrying at the highest age on
record and young adults started to believe in cohabitation
[12, 13]. A study done by Manning in the USA found that
the majority of young adults have spent some in a cohab-
iting union [13], about two-fifth of women married in the
early 1980s cohabited prior to entering a marriage that is
preceded by cohabitation [14]. A study done by Bumpass,
Sweet and Cherlin in 1991 found that delay in marriage
entry evident in the 1970 and 1980s offset by subse-
quent increase in cohabitation formation was stable, i.e.,
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cohabitation was unchanged over time, whereas the type
of the first union formed shifted from marriage to cohab-
itation [15]. In literature, very little attention has been
given to age at first cohabitation since very few data is
available to document these shifts.

Among various reproductive events, the one crucial
event is sexual intercourse and is generally initiated dur-
ing adolescence [2]. Early initiation of sexual intercourse
may lead to an increase in the risk of sexually transmit-
ted diseases and premature or premarital pregnancy [16].
Early initiation of sexual intercourse also causes biologi-
cal predisposition of the immature cervix to infection,
which results in the increased likelihood of engaging in
riskier sexual behavior among persons who initiated
sexual intercourse at younger ages i.e. age at first sex
may represent a life course transition that increases the
likelihood of a longitudinal pattern of risky sexual activ-
ity [17]. Early initiation of sexual intercourse may lead to
many negative consequences and affect sexual function-
ing and relationship skills [18]. Therefore, age at first sex
is an important indicator over the life cycle of a person,
especially of a woman who is facing various social and
cultural norms on a daily basis, particularly in countries
like India.

Early cohabitation and early birth resultant of early
marriage is common practice in many parts of the devel-
oping world, with the significant number of women
being cohabited or having early first birth before the
age of eighteen [19]. Cohabitation is a kind of forma-
tion of union, this formation of union can be after mar-
riage or before marriage. Every individual has the right to
form a union. However, this union does not mean only
the union of marriage it can be in a form of cohabita-
tion which means “companionship in each form of word
which is either sexual, mental, physical or emotional. An
important aspect of cohabitation is that it’s an individu-
al’s choice as what kind of partner he/she wants or what
kind of relationship he/she wants with that partner [20].
In Indian scenario cohabitation occurs only after mar-
riage, here marriage is traditionally two stage phenomena
where marriage and cohabitation separated by certain
time interval, after marriage when partner started to live
together then form a cohabitation [9].

There are various studies that showed a negative rela-
tionship between early cohabitation, early marriage or
early age at first birth and health and education outcomes
of women and their children [21]. There are various rea-
sons why age at cohabitation, age at sex and age at first
birth matter. First early cohabitation or early age at first
birth implies by early age at marriage leads to drop-
ping out of the school of women [22]. Field and Ambrus
found in 2008 that marriage delayed results in 0.22 more
years of schooling in the developing world; henceforth,
delayed marriage results delay in the age of cohabitation
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and age of first birth [23]; secondly, women who marry
early might marry into worse household than average one
therefore early age of cohabitation, age of sex or age of
first birth impact on household decision making, wom-
en’s fertility and freedom of mobility [24], overall age at
which these events occur important for the upcoming
generation, the implications are not only affected by edu-
cational attainment of women or women’s husband but
the age at which these events occur matter by itself [25].
In a study, it was found that in India, 50% of women mar-
ried before the age of eighteen, which is the minimum
legal age of marriage, whereas in some states of India
incentives were also provided in spite of that there was
no such significant difference found hence there is the
rationale of direct policy intervention to increase the age
at marriage which will imply an increase in age of cohabi-
tation and age of first birth [10].

The timing and order of these reproductive events are
compound and vacillating, subsequetly affecting individ-
ual lives. Ordering of occurrence of these events helps in
understanding the life process and health as well as social
status of that particular individual and similarly helps in
comparing different social groups or subgroups at vari-
ous stages [3]. All these reproductive events are directly
related to infant and maternal health; therefore, knowl-
edge of the occurrence of these events at typical ages is
valuable and observing differences within the population
or subpopulation helps to identify who faces a higher risk
of certain problems or who has a lack of specific services
[26]. Timing of occurrence of these events and stability
of family formation concur with education, income and
exposure to specific facilities lead to anticipate root and
ramifications of economic and health inequality [27, 28].
In this paper, our study aims to see the variation in these
events (first cohabitation, first sex and first birth) over the
period of three decades and also to identify the poten-
tial factors contributing to changing age at reproductive
events.

Data and methods

Data source Data were drawn from all five rounds
of demographic and health survey conducted during
1999-1993 (NFHS-1), 1998-1999 (NFHS-2), 2005-2006
(NFHS-3), 2015-2016 (NFHS-4) and 2019-21 (NFHS-5)
in India, popularly known as National Family Health Sur-
vey (NFHS). The key purpose of the survey is to provide
a wide range of up-to-date and reliable information about
health and demographic indicators such as maternal and
child health, fertility, childhood mortality and morbidity,
family planning, immunization, nutritional status, non-
communicable disease, domestic violence and breast-
feeding practices, etc. Furthermore, NFHS also contains
information about the age at occurrence of reproductive
events like age at first marriage, age at first cohabitation,
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age at first sex, age at first birth, etc. For the first three
rounds of the survey (NFHS-I, NFHS-II and NFHS-III)
uniform sampling procedure was adopted in all states.
Two-stage sampling design was adopted for the rural
area; PPS sampling procedure was used for the selection
of villages after that random selection of households were
taken place. Three stage sampling design was adopted for
the urban areas, selection of wards with PPS sampling fol-
lowed by random selection of Census enumeration block
(CEB). Thereafter random selection of households was
taken place. Additionally, in the last two rounds of the
survey, two stage stratified sampling design was adopted.
Selection of villages in rural areas (CEB in urban areas)
was done by using PPS sampling and thereafter, random
selection of households in both areas (rural and urban)
was done by systematic sampling. The sampling frame
used in the first round of the survey (NFHS-I) was 1981
census frame except for Assam, Delhi and Punjab (Census
1991 frame), whereas for all other rounds of the survey
census conducted just before the survey was taken as a
sampling frame for selection of sampling units [29-33].

Variable description

Outcome variable In this study, age at first cohabita-
tion, age at first sex and age at first birth were taken as the
outcome variable of interest. All those respondents who
were cohabited were taken as the eligible respondent for
age at first cohabitation. Similarly, respondents who were
given the information about age at first sex and age at first
birth were taken as the eligible respondent for age at first
sex and first birth, respectively. During the survey follow-
ing questions were asked to know about the ages of first
cohabitation, first sex and first birth, (1) In what month
and year did you start living with your husband? (2) Now I
would like to ask about when you started living with your
first husband. In what month and year was that? (3) How
old were you when you first started living with him? (4)
How old were you when you had sexual intercourse for
the very first time? (5) In what month and year child was
born? For all births of the respondent.

Predictor variable Socio-demographic and other char-
acteristics were included for the explanatory variable in
this study. The operational definition and coding of the
variables in this study are as follows: Place of Residence
coded as 1=Urban, 2=Rural; Region is coded as 1=East,
2=West, 3=North, 4=South, 5=Central, 6=Northeast;
Religion is coded as 1=Hindu, 2=Muslims, 3=Christian,
4=0thers; Caste is coded as 1=SC (Schedule Caste),
2=ST (Schedule Tribe), 3=0OBC (Other Backward
Caste), 4=Others based on their responses on ethnicity;
Respondent level of education is coded as 1=No educa-
tion, 2=Primary, 3=Secondary, 4=Higher; Wealth index
is coded as 1=Poorest, 2=Poorer, 3=Middle, 4=Richer,
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5=Richest; Mass media exposure is measure from fre-
quency of reading newspaper/magazines, listening radio,
watching television, go to the cinema hall or theatre to see
a movie coded as 1=No, 2=Any; Household structure is
coded as 1=nuclear and 2=Non-nuclear and lastly Prior
relationship with husband is coded as 1=No, 2=Yes.

Statistical analysis We have used the descriptive statis-
tics, bivariate, Cox Proportional Hazard Model, Multiple
Classification Analysis, Kaplan Meier Curve, Life table
survival analysis, hierarchical clustered heat map, Multi-
variate decomposition analysis and geospatial mapping,
to fulfil the objective of the study. Descriptive analysis was
carried out to understand the distribution of background
characteristics of variables for the study samples. Bivari-
ate analysis was carried out to see distribution of age at
first cohabitation, age at first sex and age at first birth by
exact age over the current age of the respondent. We also
calculated the Median age at first cohabitation, sex and
birth among the women by current age in each round of
the survey. Median age at events (first cohabitation, first
sex, first birth) was calculated only for those current age
groups which comprised of more than or equal to 50% of
the respondents getting event done before reaching to the
lower limit of that age group.

Geospatial mapping is used to show the state specific
variation in predicted mean age at first cohabitation, sex
and birth over the period of three decades. Additionally,
failure life table estimates were picturized as hierarchal
clustered heat map which is used to understand true
probability of state specific non-occurrence of the above
events. In this article, we have used the Kaplan Meier
survival method to obtain probability of women still not
cohabited, not having sex and not given birth by a par-
ticular age among overall eligible respondent by various
sociodemographic characteristics.

Further to see the influence on the timing of event hap-
pening in a multivariable context, we had performed Cox
Proportional hazard regression analysis. The Cox model
is expressed by the hazard function denoted by h(t).
Briefly, for the current study the hazard function can be
defined as the risk of first cohabitation, sex and birth at
time t. The equation for hazard model is given as follows:

h (t) = h() (t) X exp (1)1X1+b2X2+...+prp>

In such a model, the outcome variable is the risk of haz-
ard of experiencing the event of cohabitation, sex and
birth, and the odds ratio for each independent variable
represents the likelihood of experiencing the event for
a particular group compared with the reference group.
Furthermore, predicted mean age at reproductive events
by various socio-economic and demographic charac-
teristics was also calculated with the help of Multiple
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Classification Analysis. The advantage of the MCA con-
vergence model was that we can estimate the values of
reference category of the dependent variable which was
not possible in cox proportional hazard model or simple
linear regression analyses.

Additionally, multivariate decomposition analysis was
performed to determine the change in mean age at key
reproductive events and the factors that contributed to
the change. The goal of the decomposition analysis was
to determine the source of the shift in mean cohabita-
tion, sex and age at first birth among reproductive-aged
women over the last three decades (1992 to 2021). The
multivariate decomposition analysis divides the overall
increase in age at cohabitation, first sex and first birth
over time into the increase caused by differences in wom-
en’s composition (endowment) between surveys and the
increase caused by differences in the effect of the charac-
teristics (coefficient) between surveys.

All the analysis was carried out using Stata statistical
software version 16.1 (StataCorp, College Station, TX),
ArcGIS & Origin Pro version 9.9.

Results

Table 1 demonstrates the sample characteristics of first
cohabitation, sex and birth among reproductive-aged
women (15-49) years by background characteristics. It is
observed that there has been a decline in the proportion
of women of younger ages included in the survey and the
proportion of urban respondents has increased from the
first to fifth survey round. Moreover, there has been an
improvement in the educational attainment of respon-
dents and their exposure to mass media.

Table 2 depicts the percentage of women who first
cohabited by specific exact age and the median age at
first cohabitation by current age. This table shows that
the percentage of the first cohabitation at exact age 15
in NFHS I is 30.2% and 1.3% in NFHS V, whereas age at
first cohabitation has not been considered for the women
of age above 15, since while considering the 15-19 as a
current age group when we estimate 16 as exact age of
cohabitation, we miss all those women who is in age 15
years, similar condition will arise for further ages in same
age group. Furthermore, for the same current age group,
we were not able to calculate the median age at cohabi-
tation due to the fact that before reaching age 15 less
than 50% of respondents completed their first cohabita-
tion. For the age group 20-24 the percentage of the first
cohabitation at the exact age 18 in NFHS I is 61.6% and
22.3% in NFHS V, however median age at first cohabi-
tation for the same age group in NFHS I is 17.05 and it
increases over the rounds. For the age group 25-29 the
percentage of the first cohabitation at exact age 15 in
NFHS I is 22.6%, whereas The median age at first cohabi-
tation for the same age group (25-29 years) in NFHS I is
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Z 8 17.00 however it is 19.78 in NFHS V. the percentage of
e 22 T2 ¥nos first cohabitation at all exact ages has been declined sig-
Z| — [aVIEN <~ » 0 — < . sl o e .
nificantly within last 30 to 35 years. similar decreasing
> N pattern in the percentage of first cohabitation by exact
A e e oo i age were found for the age group.
Els g 929 g3 Table 3 demonstrates the distribution of age at first sex
by exact age and the median age at first sex in India dur-
= ing NFHS III to NFHS V. From this table, it may be noted
g - i - o paj that the percentage of having first sex at the age 15 for
£2Z2 &R &% & the age group 15-19 in NFHS III is 7.6%, 1.5% in NFHS
& _ IV and 1.1% in NFHS V. Furthermore, for the current age
;J_:: % e 2 group 20—24, 50.9% decline was found from NFHS III to
Slkld g9 =) NEFHS V in age at first sex for women at the age of 18.
“és For the age group 20—24 years, median age at first sex is
clz a 18.7 during NFHS III. For the age group 25-29, 16.3%%
SIElw S Q S women already had sex at the age of 15 in NFHS II1, 6.8%
i A a in NFHS IV and 5.6% in NFHS V, for the same age group
- - the percentage of having first sex at the age 25 is 86.8% in
) § NFHS III and 81.1% in NFHS IV and 80.8% in NFHS V
S~ o0 ;@ 5o however median age of first sex for the same current age
9 group is 18.17 in NFHS III and 19.9 in NFHS V. For other
@ E 3 all age groups similar decreasing pattern in the percent-
E| X 5OTe wn ooy age of first sex by exact age from NFHS III to NFHS V
:6, Z2- S9N ¥ ®- < were found whereas increasing pattern in the median age
o at first sex were found.
I 0 Table 4 demonstrates the age at first birth by exact age
;_E ; g a¥ 3 g 5 in India over the period 1992—2021, from the table it may
be noted that the percentage of first birth at exact age
> o 15 for the women of current age group 15-19 is 6.8% in
g ~ — o o o - o § NFHS I and 0.1% in NFHS V. For the age group 20-24,
Z2 IR SR =8 in NFHS I, 34.3% women already had their first birth at
the age of 18 which is declined to 8.2% in NFHS V with
E = approx. decrement of 76.1%, whereas the median age at
; 2 § ,:1: g 5 % 2 g{ the first birth for the same age group is 19.25 in NFHS 1
and 19.19 in NFHS II. Additionally, Table 4 also depicts
15 = that in all the current ages, distribution of age at first
g ¥ oo oo N birth by exact ages were declined significantly during the
sz (SN 2 o period of three decades, whereas during the same period,
S median ages has increased by approximately 2 years for
g "y o the age group 25-49 years.
"g ; % § 5 § Kaplan Meier failure estimates of age at first cohabi-
g tation, first sex, and first birth in India by background
*g - - factors are shown in Appendix Figures Al, A2, and A3,
% E mo § respectively. This figure shows that the overall age at first
alZia ¥ 0 ® cohabitation increased over the years. Among education,
women with higher education have greater probability of
S 2 having higher age at first cohabitation and over the years,
= § 2 the age at cohabitation for women with no education,
% g “é g E primary or secondary are shifting towards higher edu-
2 g § g 2 cated women, same pattern can be seen for religion, caste
gz . 3 = g and regions of India that is within all categories of every
-3 3 § _ o = — background characteristic decline in age at first cohabita-
% g g ? o8 g § % % tion can be observed. Similar pattern obtained for age at
S8 |E2282z2ec528p first sex and age at first birth as well.
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Table 2 Distribution of age at first cohabitation by exact age in India over the period 1992-2021
Percentage of women who first cohabited by specific exact age and median age at first cohabitation by current age

Current Age  NFHS-Rounds  Percentage married by exact age Number of Women  Median age at first Cohabitation
15 16 17 18 19 20 21 25
15-19 NFHS-| 302 na na na na na na na 9,098 a
NFHS-II 295 na na na na na na na 8,276 a
NFHS-III 8.2 na na na na na na na 6,482 a
NFHS-IV 19 na na na na na na na 18,065 a
NFHS-V 1.3 na na na na na na na 15324 a
20-24 NFHS-I 216 358 494 616 762 857 na na 17,979 17.05
NFHS-II 208 339 471 592 745 841 na na 16,587 17.24
NFHS-III 131 226 331 445 548 633 na na 16,259 18.53
NFHS-IV 54 9.6 162 253 363 468 na na 78,430 a
NFHS-V 4.0 7.8 139 223 326 425 na na 71,448 a
25-29 NFHS-| 226 367 500 604 722 790 860 974 17440 17.00
NFHS-II 217 347 480 584 706 782 851 972 17965 17.19
NFHS-III 186 291 411 521 629 710 775 911 18211 17.81
NFHS-IV 105 168 248 345 447 539 623 838 100344 19.52
NFHS-V 7.7 131209 311 421 522 610 831 1,02933 19.78
30-34 NFHS-I 225 373 510 613 733 794 861 959 14673 16.93
NFHS-II 220 362 505 614 727 793 856 961 15288 16.97
NFHS-III 213 331 460 573 676 749 808 931 16417 17.35
NFHS-IV 139 218 314 418 518 604 678 854 88810 18.82
NFHS-V 118 191 280 381 485 577 661 870 95988 19.17
35-39 NFHS-| 247 398 542 640 753 812 875 959 12466 16.71
NFHS-II 234 377 521 623 734 802 860 957 13252 16.85
NFHS-III 220 347 478 588 697 775 831 935 14861 17.20
NFHS-IV 150 232 326 430 531 616 686 849 82245 18.69
NFHS-V 136 224 327 439 547 635 710 889 94595 18.56
40-44 NFHS-| 277 431 565 665 777 832 899 968 9757 16.51
NFHS-II 245 393 530 637 749 816 830 967 10,656 16.78
NFHS-III 229 354 487 598 703 780 839 945 12,260 17.12
NFHS-IV 158 243 337 436 528 609 679 830 68586 18.69
NFHS-V 152 243 345 458 566 659 737 905 79418 18.39
45-49 NFHS-| 300 449 580 677 785 841 904 972 8049 16.39
NFHS-II 260 404 541 653 757 814 831 966 8278 16.70
NFHS-III 212 333 464 578 687 770 832 943 9234 17.32
NFHS-IV 140 221 303 394 486 567 634 786 63135 19.17
NFHS-V 146 236 339 451 561 653 727 902 83,124 18.45
15-49 NFHS-I 247  na na na na na na na 89,462 a
NFHS-II 233 na na na na na na na 90,303 a
NFHS-III 170 na na na na na na na 93,724 a
NFHS-IV 10.1 na na na na na na na 499,615 a
NFHS-V 9.0 na na na na na na na 542,830 a
20-49 NFHS-| 241 387 523 629 751 819 na na 80,364 16.83
NFHS-II 227 365 502 611 733 807 na na 82,027 16.99
NFHS-III 192 305 427 539 645 725 na na 87,242 17.65
NFHS-IV 118 188 272 370 470 560 na na 4,81,550 19.33
NFHS-V 106 176 263 366 473 568 na na 5,27,506 19.25
25-49 NFHS-I 248 395 531 632 747 809 875 966 62,385 16.77
NFHS-II 231 371 510 616 730 799 863 965 65440 16.93
NFHS-III 210 328 456 567 674 752 812 931 70983 17.40
NFHS-IV 136 213 302 401 499 585 659 834 403,120 19.01
NFHS-V 122 200 294 401 509 603 683 876 456058 18.92

Notes: na=Not applicable, a=Median is not calculated because less than 50% of women had a cohabited before reaching the beginning of the age group
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Table 3 Distribution of age at first sex by exact age in India over the period 2005-2021

Percentage of women who first sex by specific exact age and median age at first sex by current age

Current Age NFHS-Rounds  Percentage sex by exact age
15 16 17 18 19
15-19 NFHS-I 7.6 na na na na
NFHS-IV 15 na na na na
NFHS-V 1.1 na na na na
20-24 NFHS-III 11.7 20.8 311 42.2 528
NFHS-IV 34 7.5 13.8 227 352
NFHS-V 30 6.7 12.5 20.7 324
25-29 NFHS-III 16.3 264 380 48.2 59.0
NFHS-IV 6.8 129 210 30.5 426
NFHS-V 56 109 18.5 284 411
30-34 NFHS-III 18.1 299 422 529 63.2
NFHS-IV 89 174 272 376 496
NFHS-V 85 15.8 248 35.1 473
35-39 NFHS-III 19.1 314 439 546 65.1
NFHS-IV 9.8 18.7 288 399 523
NFHS-V 10.0 18.8 293 40.7 534
40-44 NFHS-III 19.6 318 446 552 65.7
NFHS-IV 11.0 20.2 304 411 526
NFHS-V 1.2 204 309 423 54.6
45-49 NFHS-III 183 303 43.1 537 64.5
NFHS-IV 10.8 20.5 303 403 516
NFHS-V 1.2 209 317 430 556
15-49 NFHS-I 149 na na na na
NFHS-IV 6.9 na na na na
NFHS-V 6.7 na na na na
20-49 NFHS-III 16.6 276 395 50.2 60.7
NFHS-IV 8.0 154 242 342 46.3
NFHS-V 79 14.9 237 339 463
25-49 NFHS-III 18.1 29.7 420 525 63.1
NFHS-IV 9.2 17.5 270 373 49.2
NFHS-V 9.0 16.9 264 372 49.7

Number of Women Median age at first sex

20 21 25

na na na 6,436 a

na na na 19,469 a

na na na 17,031 a
61.2 na na 15,943 187
46.1 na na 77,783 a
422 na na 71,539 a
66.8 733 86.8 17,425 1817
519 60.6 81.1 96,924 19.8
51.0 599 80.8 1,00,112 199
70.1 759 88.0 15,581 17.73
582 65.9 822 84,845 19.03
564 64.8 83.8 92,083 19.23
723 77.8 87.8 14,025 17.57
60.4 68.0 824 79,045 18.82
62.0 69.7 85.7 90,303 18.73
729 78.8 88.8 11,574 17.51
60.9 68.6 81.9 66,519 18.77
63.6 71.6 86.5 75,251 18.63
724 78.6 89.1 8,751 17.65
59.8 67.2 81.2 63,255 18.85
64.2 72.0 87.2 78,683 18.56
na na na 89,735 a

na na na 487,841 a

na na na 5,25,002 a
68.3 na na 83,299 17.99
553 na na 4,68371 19.31
555 na na 507,971 193
70.5 764 87.9 67,356 17.76
57.8 65.6 81.8 3,90,588 19.07
588 67.0 84.5 4,36432 19.02

Notes: na=Not applicable, a=Median is not calculated because less than 50% of women had a done sex before reaching the beginning of the age group

Figure A4 in the appendix displays a state-specific hier-
archical clustered heat map that depicts the likelihood
of first birth, first sexual intercourse, and first cohabita-
tion by exact age. Less height in the dendogram indicates
that states are more similar to one another, while darker
blue and darker red indicate higher and lower probabili-
ties, respectively, of an event not occurring by exact age.
Manipur and Nagaland showed the most similar pattern
for first cohabitation during the survey year 2019-21,
with a Euclidian distance of 0.02, while Karnataka showed
the closest pattern as the national estimate for first sex,
with a Euclidian distance of 0.025. Additionally, Andhra
Pradesh and Telangana demonstrated the most similar
pattern for first birth, with a Euclidian distance of 0.014.

Appendix Table B1 depicts the cox proportional haz-
ard model predicting women’s risk of first cohabitation,
sex and birth by demographic characteristics. This table
shows that all regions have initiated their first birth later
than women who belongs to east region similar pattern

has been obtained for first cohabitation (Central Region:
- AHR: 1.01, 95% CI: 1.01-1.02) as well as for first sex
(Central Region: - AHR: 1.01, 95% CI: 1.00-1.02) except
for the central region in model 3. Women belonging to
rural areas have initiated first cohabitation (AHR: 1.04,
95% CI: 1.04—1.04) earlier, as well as first sex (AHR: 1.04,
95% CI: 1.04-1.05) and first birth (AHR: 1.02, 95% CL
1.02-1.03) than the urban women. Women having some
education or higher education have initiated all three
reproductive events later than women with no educa-
tion. Additionally, over the survey period, a significant
decline in age at first cohabitation, first sex and first birth
at a particular age of women has been observed in model
3. In comparison to 1992-93 in the period of 2019-21,
age at first cohabitation and first birth at a particular age
has declined by 23% (AHR: 0.77; CI: 0.76—0.78), and 20%
(AHR: 0.80, 95% CI: 0.79-0.80) respectively. Whereas
the first sex has been decline by 17% (AHR: 0.83, 95% CI:
0.83-0.84) in the period 2019-21 by the period 2005-06.
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Table 4 Distribution of age at first birth by exact age in India over the period 1992-2021
Percentage of women who first birth by specific exact age and median age at first birth by current age

CurrentAge  NFHS-Rounds  Percentage married by exact age Number of Women  Median age at first Marriage
15 16 17 18 19 20 21 25
15-19 NFHS-| 6.8 na na na na na na na 4,295 a
NFHS-II 6.8 na na na na na na na 3,926 a
NFHS-III 1.1 na na na na na na na 2,826 a
NFHS-IV 0.2 na na na na na na na 6,144 a
NFHS-V 0.1 na na na na na na na 5379 a
20-24 NFHS-I 59 128 226 343 470 592 na na 14,694 19.25
NFHS-II 6.0 135 240 351 476 601 na na 13,697 19.19
NFHS-III 32 73 13.1 215 306 414 na na 13,200 a
NFHS-IV 0.8 2.1 4.5 9.1 16.1 259 na na 59,046 a
NFHS-V 0.7 1.8 4.0 8.2 147 233 na na 52,787 a
25-29 NFHS-I 5.7 127 228 344 465 576 676 886 16402 19.31
NFHS-II 58 138 237 354 466 579 675 887 16906 19.3
NFHS-III 4.6 103 187 287 394 502 591 816 16957 19.98
NFHS-IV 20 4.5 8.7 149 233 334 436 741 92,979 21.68
NFHS-V 14 33 6.8 127209 311 417 714 92552 21.86
30-34 NFHS-| 53 120 217 332 456 571 674 883 14,19 19.38
NFHS-II 6.0 134 237 356 477 584 683 883 14782 19.21
NFHS-III 50 110 199 301 419 537 630 844 15767 19.69
NFHS-IV 2.8 59 113 191 286 395 495 777 87727 21.05
NFHS-V 23 49 9.6 166 257 359 462 762 91532 214
35-39 NFHS-| 56 128 227 341 462 571 665 874 12053 19.35
NFHS-II 5.7 125 228 342 463 571 674 876 12903 19.34
NFHS-III 53 115 208 316 427 540 637 853 14428 19.64
NFHS-IV 33 6.8 125 203 299 408 516 793 84,137 20.85
NFHS-V 26 58 113 193 293 401 507 784 91,680 2094
40-44 NFHS-I 58 126 228 340 465 579  68.1 888 9513 19.31
NFHS-II 6.2 137 238 353 469 582 678 830 10386 19.27
NFHS-III 4.8 114 196 306 427 537 638 860 11957 19.67
NFHS-IV 36 75 133 216 312 419 525 805 72677 20.77
NFHS-V 29 6.6 121 20.1 301 408 514 798 77,120 20.87
45-49 NFHS-| 6.5 136 231 342 456 566 660 875 7817 194
NFHS-II 53 127 217 324 439 551 647 866 8035 19.54
NFHS-III 4.1 94 165 265 364 473 585 848 9,004 20.25
NFHS-IV 3.1 6.6 119 192 280 383 493 784 69632 21.08
NFHS-V 2.8 6.2 115 193 288 397 504 790 80835 20.96
15-49 NFHS-I 5.84 na na na na na na na 78,969 a
NFHS-II 596 na na na na na na na 80,635 a
NFHS-III 3.75 na na na na na na na 84,139 a
NFHS-IV 2.04 na na na na na na na 472,342 a
NFHS-V 1.68 na na na na na na na 491,886 a
20-49 NFHS-I 5.7 127 226 340 463 577 na na 74,675 19.32
NFHS-II 59 133 234 349 467 581 na na 76,709 19.29
NFHS-III 4.4 100 179 278 385 496 na na 81,313 a
NFHS-IV 24 53 9.9 16.7 254 358 na na 4,66,198 a
NFHS-V 20 45 8.8 155 242 344 na na 4,86,507 a
25-49 NFHS-| 5.7 127 226 340 461 573 672 882 59981 19.35
NFHS-II 58 133 233 348 465 575 674 880 63012 19.32
NFHS-III 4.8 108 193 297 408 520 617 842 68113 19.82
NFHS-IV 29 6.1 113 187 279 384 489 777 407,152 21.12
NFHS-V 23 5.2 100 173 266 371 476 766 433720 21.25

Notes: na=Not applicable, a=Median is not calculated because less than 50% of women had a birth before reaching the beginning of the age group
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The predicted mean at first cohabitation, first sex,
and first birth among women aged 15 to 49 is shown
in Table 5. This table shows that for all the region, the
predicted mean at first cohabitation, first sex and first
birth increased throughout the years. Furthermore, in
both urban and rural areas increase in predicted mean
at reproductive events can be observed, women belong
to urban areas have greater value of predicted mean.
Women having higher education have higher predicted
mean at first cohabitation, sex and birth; similar results
can also be seen among Christian, richest, uses any mass
media and having non-nuclear family. Additionally, high-
est increase in predicted mean age at first cohabitation
(8.4%), first sex (5.0%) and first birth (7.9%) were found
among uneducated women.

Appendix figure A5 shows specific predicted mean
age at first cohabitation, first sex and first birth among
women aged 15-49 years by survey rounds. This fig-
ure shows that in NFHS I, there was only one state Goa
which has mean age at first cohabitation greater than
21 whereas in NFHS V, 6 states belong to this category.
Similarly, for age at first sex, the number of states hav-
ing predicted mean value greater than 21 is 1 in NFHS I
and this number increased to 5 in NFHS V with lowest
in Andaman and Nicobar (17.63) and highest in Ladakh
(22.41). For age at first cohabitation the number of states
having predicted mean age lies between 18 and 21 are 29
in NFHS I which declined to 15 in NFHS V.

The decomposition analysis model takes into consid-
eration the differences in characteristics (compositional
factors) as well as differences caused by the effect of char-
acteristics (Table 6). The overall multivariate decompo-
sition analysis result shows that nearly 54% and 50% of
the overall increase in mean age at cohabitation and first
birth from the period 1992 to 2021 was due to the differ-
ence in characteristics respectively. Furthermore, it was
found to be 32.7% for the first sex from the period 2005
to 2021. Among the compositional factors, the majority
portion of the increase in age at cohabitation during both
surveys was explained by education (62.9%) followed by
caste (1.4%) and religion (0.6%) respectively. While for
the first sex, compositional factors show that education
(40.6%), age (11.3%), and caste (2.2%) accounted for the
majority of the increase in age at first sex for the period
between 2015 and 2021. In a similar manner, for first
births, education (65.4%), wealth (0.7%), and regions of
India (0.6%) collectively account for the majority of the
increase in first birth age from 1992 to 2021. After con-
trolling the effect of compositional factors, approximately
46%, 67% and 50% of change in mean age at first cohabi-
tation, first sex and first birth was due to the difference in
the effect of characteristics respectively.
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Discussion

The purpose of this paper is to examine the age pattern
of Indian women at first cohabitation, first sex and first
birth. Our analysis from various rounds of NFHS data
of Indian women showed a measurable change in their
reproductive life events over the past three decades.
Among education, women with higher education have
greater probability of having higher age at first cohabita-
tion. Over the years, the age at cohabitation for women
with no education, primary or secondary are shifting
towards higher educated women, same pattern can be
seen for religion, caste and regions of India. Additionally,
within all categories of every background characteris-
tic increase in age at first cohabitation can be observed.
Similar pattern was obtained for age at first sex and age
at first birth as well. Taking only age at first cohabitation
into an account, we found that among women of 15-49,
the percentage of women who were already cohabited by
exact age declined over the survey round, whereas with
the increase in age group, this percentage increased for
the first cohabitation over all the survey round. Since
women of higher age groups belong to more orthodox
and compact social environments, in addition, most of
the women of the sample belong to women of higher age
groups [34].

Earlier, in India, the marriage customs were not lead-
ing to the instant beginning of cohabitation, at that time,
childhood marriages were more common and there was a
tradition of marriages of girls before she reached puberty.
Childhood marriages were socially functional. They have
to transfer the woman from her father’s home to the
home of her husband and this process is referred as two-
stage marriage. Despite all this, the age of cohabitation
was too earlier in older times. But with time, this custom
of two-stage marriages was dropped and women’s educa-
tion, labor force participation, freedom of movement and
decision became the intermediate variables which results
in an increase of age at cohabitation throughout the sur-
vey [3, 9].

In all rounds of the survey, women of east and central
region started cohabitation earlier. Considering the edu-
cational background, women with secondary and higher
education delayed their age of first cohabitation, but the
propensity to initiate cohabitation of women having no
education or primary education seems to increase over
time. Among religion, Muslims had cohabitation sooner
in NFHS I, IT and III after that they had cohabitation later
than women of the Hindu religion; changes in behaviors
and attitudes related to family and living arrangements
and the exposure to different possible lifestyles have
given rise to these variations [35]. Also, women of other
religions started cohabitation later than women of Hindu
and Muslim religions. It was also found that women of
the poorest and poor categories started cohabitation
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sooner than the middle, richer or richest women in all
five rounds of the survey. Women who had any expo-
sure to mass media cohabited sooner than women who
had none in NFHS I and NFHS II after that woman hav-
ing any exposure to mass media cohabited later; subse-
quently, there have been differences in age at cohabitation
among race, region, religion educational background,
states and union territories [36]. Therefore, one of the
principal conclusions drawn from this study is that the
term cohabitation has a different concept and meaning
in India than it does in western countries. However, it’s
changing gradually over time, since India has been slowly
and gradually moving towards the western culture by
replicating their ideas and lifestyles. Cohabitation has
been emerging as a common pattern with distinct rea-
sons among people in Western World. These may include
testing their compatibility or establishing financial secu-
rity before marrying [37]. Despite the fact that cohabi-
tation has been a practice for a very long time, current
patterns are fundamentally distinct from earlier ones.
Today’s youth has been practicing this concept which
has not only become popular among the social and legal
researchers but also the historians, to reach whether such
a concept or similar setting was prevalent at any time in
human civilization. A researcher has further elaborated
the cohabitation or non-marital relationships as societal
transformation or change in the history of human rela-
tionship developments [38].

Our study has identified various correlates of age at
first sex or initiation of sexual activities. Findings implied
that those who were out of school or never had school-
ing or those residing in rural areas, having no mass media
exposure, nuclear family size and having any kind of
prior relationship with husband were more likely to have
initiated sex early than others. In several studies, it was
found that an increase in educational attainment and
an increase in labor force participation among women
leads to an increase in the age at initiation of first birth
and also causes an increase in the windows between
first sex and first birth [39]. Our study findings suggest
that women belonging to scheduled tribes and sched-
uled castes were more likely to initiate reproductive
events earlier than other castes. It may be attributed to
a tendency among families of young women belonging
to other castes to confront to social norms that leads to
giving high value to family honor as a symbol and as a
result, women faced severe restriction on their freedom
of movement and ability to interact with men which
forth caused late initiation of sexual activity [40]. Initia-
tion of sexual intercourse may also vary by marriage age.
Women marrying at young age in India have little choice
in spouse selection and generally have no prior intimate
relationship with their spouse [41]. In this study, finding
suggests that women in northeast region-initiated sex
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later than women of other regions, this may be because
of the existence matriarchy society in northeast region
of India, which results in higher age at first sex. Repro-
ductive health events and their patterns have long been
characterized by ethnic and racial differentials and our
findings show shreds of evidence of them. Since the effec-
tive implementation of family planning policies in the
south, the diffusion process, status and autonomy are the
reason behind the delay in the initiation of sex [42].

In this study, it was found that the predicted mean at
first birth increased over the years, highest value can be
observed for northeast region, which is 21.26 in NFHS
V. In NFHS I and NFHS III, the higher predicted mean
at first birth obtained in women belonging to rural areas.
Whereas for the remaining rounds of the survey, higher
value has been obtained in urban areas. Women who
do not have any mass media exposure have higher pre-
dicted mean at first birth for all rounds of NFHS. Women
in India have age at first birth relatively lower than other
developed countries. Over the past three decades, there
has been a noticeable rise in the mean age for first cohab-
itation, first sex, and first birth. Educated women prefer
delay of entry into marriage and they delay childbear-
ing as well, especially in southern states where it is nor-
malized to delay childbearing after marriage [43] Thus,
education could play a major role in delaying entry into
marriage and this delay could lead to delayed entry into
motherhood. Educated women may have greater matters
of importance regarding fertility timing than less edu-
cated women and therefore, they are expected to delay
their first birth [44]. Also, educated women are more
likely to engage in paid employment which may compete
with motherhood and lead to the postponement of first
birth [45, 46]. Additionally, from the multivariate decom-
position analysis it was also found that education played
the largest contribution among the compositional factors
in the overall increase in mean age at key reproductive
events such as age at first cohabitation, first sex and first
birth. Considering the role of education and the timing of
first birth, it appears that much of the influence of edu-
cation on the timing of first birth is through a delay into
marriage rather than a delay in entry into motherhood
after marriage. Delays in childbearing may also be moti-
vated by various other factors, not merely education but
including higher opportunity costs [47] and a shift from
the traditional norm to individual-oriented values and
ideologies [48].

State-specific predicted mean age at first cohabitation,
first sex and first birth among women aged 15-49 years
by survey round found that in NFHS I, there was only
one state Goa which has mean age at first cohabitation
greater than 21 because of predomination of Christian
population and urbanization [9]. whereas in NFHS 'V, six
states belong to this category. Similarly, the number of
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states belong to women who had the occurrence of these
events at age 18 or above increased over the rounds.

Conclusion

Though reproductive health has for long held an impor-
tant event in women’s life but they are still very confined
to a certain domain. Consequentially India does have
some specific policies which dictate the legal age for the
occurrence of these events but does not dictate safe-
guards to regulate those behavior and other related fac-
tors that affect those events. Over time the government
has formulated several useful legislative measures relat-
ing to various domains of reproductive events but given
the large size and heterogeneity in social and cultural
norms results in changing ideas and choices regarding the
initiation of reproductive events henceforth, it has been
realized that formulation of nationwide policy needed to
be improved or amended. The concern of policy maker
is all about the prevalence of earlier sex, cohabitation or
first birth and its impact on women and their children’s
health status. A substantial proportion of women in India
still have cohabitation, first sex and first birth at young
age. Enforcing the legal minimum age for all these repro-
ductive events is one action that the government adopted
to increase the safeguard of women’s health. In spite of
that, special efforts are needed in areas where other fac-
tors lead to force women or to make choices about to
have cohabitation, sex or first birth at young age. In addi-
tion, improving women’s status, age of cohabitation, first
sex and first birth at young age will probably bring new
socio-economic and health risks and in results these risks
may create challenges for service providers and policy-
makers who are trying to meet young women’s reproduc-
tive health care services.
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