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Abstract

This study examines the duration and pattern of reproductive span and birth-stopping
behaviour among currently married women in the valley districts of Manipur using a life-
table analytical framework. A community-based cross-sectional design was adopted,
covering 1,193 women aged 35-55 years, with a subsample of 745 women used for detailed
life-table analysis. Data were collected through personal interviews using a pre-tested semi-
structured questionnaire during August 2019 to February 2020. The study focuses on key
outcomes such as unwanted births and the timing of fertility cessation due to natural
menopause, sterilization, and hysterectomy, while considering socio-economic, demographic,
and behavioural determinants. The life-table technique enabled estimation of survivorship
probabilities, hazard rates, and median reproductive duration, providing a comprehensive
understanding of fertility dynamics even in the presence of censored observations. The results
reveal a clear three-stage pattern of reproductive span: an initial phase of high fertility
continuity with negligible cessation, a middle phase (10-24 years) characterized by gradual
and consistent decline, and a late phase (24-38 years) marked by rapid and near-universal
cessation. The median reproductive duration is estimated at approximately 22 years,
indicating that half of the women complete childbearing within this period. Further analysis
highlights distinct pathways of reproductive cessation, with natural menopause occurring
gradually over a longer duration, sterilization concentrated in the middle reproductive years
as a deliberate fertility control strategy, and hysterectomy representing a medically driven
and relatively earlier termination. The findings underscore the interplay of biological, socio-
economic, and health-related factors in shaping reproductive behaviour. The study
demonstrates the effectiveness of life-table methods in capturing fertility transitions and
provides valuable insights for reproductive health planning and population policy,
particularly in regions characterized by early marriage, evolving family norms, and varying
access to healthcare services.
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Introduction

The study of reproductive span and birth-stopping behaviour has gained increasing
importance in demographic and public health research, as it provides vital insights into the
duration and cessation of women’s fertility. Reproductive span, defined as the interval
between menarche and menopause or permanent fertility termination, is a complex and
multidimensional phenomenon shaped by biological, socio-economic, and behavioural
factors. Bongaarts (2006) emphasized that fertility behaviour is influenced by proximate
determinants such as contraception, marriage, and biological fecundity, which directly affect
reproductive duration. Similarly, Guzzo (2014) highlighted the role of changing family
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preferences and socio-economic conditions in shaping reproductive decisions. Morgan (2011)
further argued that socio-economic development and evolving fertility intentions significantly
influence fertility decline and stopping behaviour. In addition, Williams (2015) pointed out
that environmental and socio-economic changes affect reproductive patterns and longevity,
while Hayford (2019) emphasized how education, parity, and social context shape
reproductive outcomes. Together, these perspectives underline that reproductive span is not
merely a biological process but a result of the interaction between natural limits and
deliberate human choices. Variations in nutrition, healthcare access, education, and economic
development across populations further contribute to differences in reproductive experiences
and the timing of fertility decline.

From a methodological standpoint, the analysis of reproductive duration has been
significantly enhanced through the application of life-table and survival analysis techniques.
These methods enable researchers to estimate reproductive continuation and cessation even in
the presence of incomplete or censored data, making them highly suitable for demographic
investigations. By generating measures such as survivorship probabilities, hazard rates, and
median reproductive duration, life tables provide a comprehensive framework for examining
fertility patterns over time. Reproductive cessation occurs through multiple pathways,
including natural menopause, voluntary sterilization, and medical interventions such as
hysterectomy, each influenced by distinct biological and socio-economic determinants. In the
Indian context, factors such as early age at marriage, high parity, and the widespread use of
sterilization significantly shape reproductive behaviour and fertility outcomes. Consequently,
an integrated analytical approach that combines demographic techniques with socio-
economic perspectives is essential for understanding the complexity of reproductive span and
birth-stopping behaviour, and for informing effective health and population policies.

Literature Review

Existing literature demonstrates considerable conceptual and methodological diversity
in the study of reproductive span and fertility cessation, with scholars emphasizing variations
in definitions and measurement approaches across populations. Bongaarts (2006) highlighted
the role of proximate determinants in shaping fertility outcomes, while Preston (2007)
emphasized the influence of mortality and health transitions on reproductive longevity.
Morgan (2011) and Rindfuss (2008) noted that socio-economic change and shifting fertility
preferences significantly alter reproductive patterns. Studies by Williams (2015) and
Thornton (2012) further underscored the role of social context and developmental factors in
shaping reproductive behaviour. In addition, Bloom (2013) linked improvements in health
and nutrition to extended reproductive lifespan, while Skirbekk (2012) highlighted the impact
of ageing and socio-economic development on fertility transitions. Methodologically,
Longford (2009) and Allison (2014) emphasized the robustness of life-table and survival
analysis techniques in handling censored and incomplete reproductive histories. Similarly,
Kohler (2012) and Guillot (2011) demonstrated how these methods provide precise estimates
of survivorship functions, hazard rates, and median reproductive duration, thereby improving
the accuracy of fertility analysis.
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Empirical studies identify three principal pathways of reproductive cessation, natural
menopause, voluntary sterilization, and hysterectomy, each shaped by distinct biological and
socio-economic determinants. Hayford (2019) showed that fertility preferences and stopping
behaviour are strongly influenced by education, parity, and family norms, while Guzzo
(2014) highlighted the role of socio-economic inequalities in shaping reproductive decisions.
Desai (2010) and Arokiasamy (2013) emphasized the importance of socio-economic status
and healthcare access in determining reproductive outcomes in India. Research by Malhotra
(2012) and Buch (2015) highlighted how gender inequality and policy frameworks influence
reproductive health decisions. More recent studies by Padmadas (2018) and Singh (2020)
reported rising trends in hysterectomy and continued dominance of female sterilization,
particularly among rural and low-income populations. Furthermore, Gupta (2017) and
Rammohan (2016) identified the role of social inequality, occupational stress, and limited
healthcare infrastructure in accelerating reproductive decline. Collectively, these studies
highlight the need to integrate biological, socio-economic, and policy perspectives to better
understand reproductive behaviour and inform effective health and population policies.

Objectives

The primary objectives of this study are to examine the duration and pattern of
women’s reproductive span and to analyze the timing and determinants of birth-stopping
behavior among currently married women in Manipur’s valley districts. Specifically, the
study aims to estimate the median reproductive duration using life-table techniques, assess
the probability and hazard of reproductive cessation across different age intervals, and
distinguish between major pathways of fertility termination say natural menopause,
sterilization, and hysterectomy. Additionally, it seeks to evaluate the influence of socio-
economic, demographic, and behavioral factors on reproductive cessation and to generate
policy-relevant insights into fertility trends, family planning practices, and women’s
reproductive health dynamics.

Materials and Methods

This community-based cross-sectional study was conducted in the four valley districts
of Manipur namely Imphal East, Imphal West, Bishnupur, and Thoubal among currently
married women aged 35-55 years. A total of 1,193 respondents were selected using a cluster
sampling technique. Data were collected over a six-month period from August 2019 to
February 2020 through face-to-face interviews employing a pre-tested semi-structured
questionnaire. The study focused on both fertility outcomes and cessation patterns. The
primary dependent variables included the number of unwanted births and the duration of
fertility cessation attributable to natural menopause, sterilization, or adoption of permanent
contraceptive methods, while independent variables comprised a range of socio-economic,
demographic, and behavioural factors. For detailed analysis of reproductive cessation, a
subsample of 745 women aged 35 years and above was extracted. This group included
women who had already experienced termination of fertility as well as those still at risk but
temporarily censored due to conditions such as amenorrhea or incomplete reproductive
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histories, thereby enhancing the representativeness and reliability of the analysis. A life-table
technique was applied to examine the timing and pattern of fertility cessation. This approach
facilitated the estimation of survivorship and hazard probabilities across successive age
intervals, enabling the assessment of reproductive survival and median reproductive span.
The life table was constructed using standard demographic components, including the
number of women entering each interval, censored observations, population at risk, and
observed stopping events. From these, conditional probabilities of termination and survival
were derived, along with cumulative survivorship functions. Furthermore, probability density
functions and hazard rates were computed to evaluate the risk of fertility cessation over time,
providing a robust and systematic framework for analysing reproductive longevity and its
underlying determinants.

Analysis and Results

The life-table analysis of birth stopping presented in Table 1 provides a comprehensive
assessment of the timing, probability, and progression of reproductive cessation among 745
currently married women aged 35 years and above. At the beginning of the observation
period, all women were considered at risk of terminating childbearing, marking the onset of
their reproductive trajectories. During the initial years (0-2 years), no cessation was observed,
indicating complete continuity of fertility and active childbearing. A very small number of
women began to stop childbearing in the subsequent interval, and between 4-8 years only a
modest increase in cessation was recorded. By the end of the first decade, 52 women had
terminated reproduction, while 678 remained at risk, suggesting a gradual but noticeable
decline. This early phase is characterized by high survivorship probabilities and low hazard
rates, reflecting minimal likelihood of reproductive cessation and sustained fertility behaviour
during the initial years of marriage. A more pronounced transition occurs during the middle
phase of the reproductive span (10-24 years), where the pace of fertility decline becomes
steady and consistent. The proportion of women ceasing childbearing increases progressively
across intervals, accompanied by a continuous reduction in the population at risk. By the
twentieth year, a substantial proportion of women had completed their reproductive careers,
indicating a shift from active fertility to gradual cessation. The median duration of
reproductive life is estimated at approximately 22 years, suggesting that half of the women
stop childbearing by this time. The life-table estimates reveal rising conditional probabilities
of termination and declining survivorship functions, while hazard rates increase moderately.
This phase reflects the combined influence of biological maturity, attainment of desired
family size, and growing acceptance of family planning practices, making it a critical
transition period in the reproductive lifecycle.

The later phase (24-38 years) shows a sharp acceleration in reproductive cessation. A
substantial increase in stopping events is observed between the twenty-fourth and thirtieth
years, resulting in a rapid decline in the proportion of women remaining reproductively
active. By the thirty-second year, only about one-tenth of women continue childbearing, and
beyond the thirty-fourth year cessation becomes nearly universal. By the thirty-eighth year,
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all women in the cohort have exited their reproductive phase. This stage is marked by high
hazard rates and a steep decline in survivorship, indicating the dominant influence of
biological aging, particularly menopause, along with the cumulative effects of sterilization
and other permanent methods. The findings from Table 1 reveal a clear three-stage pattern of
reproductive duration, an early phase of stability, a middle phase of gradual decline, and a
late phase of rapid cessation with a median reproductive span of about 22 years.

Further insights are obtained from Table 2, which presents the life-table analysis by
type of reproductive cessation viz., natural menopause, sterilization, and hysterectomy.
Natural menopause follows a gradual and biologically driven pattern, with negligible cases in
the early years and a steady increase after the mid-reproductive period, culminating in
universal cessation in later years. In contrast, sterilization exhibits a concentrated pattern in
the middle reproductive phase, with a rapid rise between 4-12 years and near-complete
adoption by around the twentieth year, reflecting deliberate fertility control after achieving
desired family size. Hysterectomy, although less prevalent, demonstrates a medically driven
pattern with moderate occurrence in the middle years and a sharper increase thereafter,
leading to complete cessation by approximately the twenty-eighth year. Comparative results
from Table 2 indicate that women experiencing natural menopause have the longest
reproductive span, whereas those undergoing sterilization or hysterectomy have shorter
durations due to voluntary or medical termination. Overall, the findings highlight the
interplay of biological, social, and medical factors in shaping reproductive behaviour and
provide important insights into fertility dynamics and reproductive health outcomes.

Discussion

The findings of the present study provide strong empirical support to existing
theoretical and demographic perspectives on fertility behaviour and reproductive span. The
observed three-stage pattern of reproductive duration, early stability, gradual mid-phase
decline, and rapid late-phase cessation is consistent with the framework of proximate
determinants proposed by Bongaarts (2006), who emphasized the role of contraception,
marriage, and biological fecundity in shaping fertility outcomes. The negligible levels of birth
stopping during the early years reflect high fecundity and active childbearing, while the
steady increase in cessation during the middle years aligns with changing fertility intentions
and family size preferences, as noted by Morgan (2011). The estimated median reproductive
span of approximately 22 years further indicates that women tend to complete childbearing
within a defined reproductive window, influenced by both biological capacity and socio-
economic considerations. This finding resonates with the work of Guzzo (2014), who
highlighted how evolving socio-economic conditions and family norms shape reproductive
decisions. Additionally, the increasing hazard of fertility cessation during the middle phase
reflects the growing adoption of family planning practices and the achievement of desired
parity, which is consistent with observations by Hayford (2019) regarding the influence of
education, parity, and social context on reproductive outcomes. The results also support the
argument of Williams (2015) that environmental and socio-economic changes significantly
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affect reproductive patterns. In the context of Manipur, factors such as early marriage, socio-
cultural norms, and access to healthcare services likely contribute to the observed timing and
pattern of fertility decline, indicating that reproductive behaviour is shaped by a complex
interaction of biological and socio-economic determinants.

The differentiated patterns of reproductive cessation observed in Table 2 further
reinforce the multidimensional nature of fertility termination. The gradual and universal
pattern of cessation through natural menopause confirms its biological inevitability and aligns
with broader demographic findings on reproductive aging, as discussed by Preston (2007)
and Bloom (2013), who linked reproductive longevity with health transitions and
improvements in nutrition. In contrast, the concentration of sterilization in the middle
reproductive years highlights the role of deliberate fertility control, supporting findings from
Arokiasamy (2013) and Desai (2010), who emphasized the dominance of sterilization in
India as a primary method of limiting family size. The relatively earlier and medically driven
cessation through hysterectomy reflects healthcare-related factors and reproductive
morbidities, corroborating studies by Padmadas (2018) and Singh (2020), which reported
rising trends of hysterectomy among certain population groups. Furthermore, the shorter
reproductive span among women undergoing sterilization and hysterectomy compared to
those experiencing natural menopause underscores the influence of voluntary and medical
interventions in altering fertility trajectories. These findings are also in line with the broader
socio-economic interpretations of fertility decline presented by Rindfuss (2008) and Thornton
(2012), who highlighted the impact of modernization, changing family norms, and policy
environments. Overall, the study demonstrates that reproductive cessation is not a uniform
process but occurs through multiple pathways shaped by biological aging, individual choice,
and medical necessity. The application of life-table techniques, as advocated by Allison
(2014) and Guillot (2011), proves effective in capturing these dynamics, offering a nuanced
understanding of fertility behaviour and contributing valuable insights for reproductive health
policy and demographic research.

Conclusion

The present study provides a comprehensive understanding of reproductive span and
birth-stopping behaviour among currently married women in the valley districts of Manipur
by applying a life-table analytical framework. The findings clearly demonstrate that
reproductive cessation follows a systematic and predictable pattern characterized by three
distinct phases: an early stage of sustained fertility with negligible stopping, a middle phase
marked by gradual and consistent decline, and a late phase of rapid and near-universal
cessation. The estimated median reproductive duration of approximately 22 years indicates
that women, on average, complete their childbearing within a defined time span influenced
by both biological capacity and socio-economic factors. The increasing probability and
hazard of fertility cessation across age intervals reflect the combined effects of age-related
biological changes, attainment of desired family size, and the growing adoption of family
planning methods. These results highlight that reproductive behaviour is not merely a
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biological phenomenon but is significantly shaped by socio-economic conditions, cultural
norms, and access to healthcare services. The study further confirms that life-table techniques
are highly effective in capturing the dynamics of fertility transition, particularly in the
presence of censored or incomplete reproductive histories, thereby providing reliable
estimates of reproductive longevity and cessation patterns.

In addition, the study underscores the existence of multiple pathways of reproductive
cessation viz., natural menopause, sterilization, and hysterectomy, each reflecting different
underlying determinants. Natural menopause represents a gradual and biologically driven
process leading to the eventual end of fertility, while sterilization emerges as a dominant and
deliberate method of fertility control, particularly during the middle reproductive years after
achieving desired family size. Hysterectomy, though less prevalent, indicates the role of
medical conditions and healthcare interventions in prematurely terminating reproductive
capacity. The variation in reproductive span across these pathways highlights the interplay of
biological, social, and medical factors in shaping women’s fertility trajectories. From a policy
perspective, the findings emphasize the need for strengthening reproductive health services,
promoting informed choice in family planning, and addressing socio-economic inequalities
that influence reproductive decisions. Enhancing awareness, improving access to quality
healthcare, and ensuring gender-sensitive interventions can contribute to healthier
reproductive outcomes. Thus, the study offers valuable insights into fertility behaviour and
reproductive health dynamics, providing important evidence base for demographic research
and for the formulation of effective population and public health policies.
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Table 1: Life table of duration of birth stopping

Time | p Wi dE OB S | G, | AG,,)

Interval ! '
) @ 3| @ ® | ©® () ®) ) (10)

0 745 | 0 | 7450 [ 0 | 000 | 1.00 | 1.00 | 0.000 | 0.00

2 745 | 0 | 7450 | 5 | 001 ] 099 | 099 | 0.004 | 0.00

4 740 | 0 | 7400 | 19 | 003 | 097 | 096 | 0.013 | 0.0l

6 721 | 0 | 7210 | 18 | 0.03 | 097 | 094 | 0012 | 0.0l

8 703 | 8 | 699.0 | 17 | 0.02] 098 | 092 | 0011 | 0.1

10 678 | 0 | 6780 | 52 | 008 | 092 | 085 | 0.034 | 0.04
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12 626 7 622.5 54 0.09 0.91 0.78 0.037 0.04
14 565 4 563.0 44 0.08 0.92 0.72 0.029 0.04
16 521 10 516.0 40 0.08 0.92 0.67 0.028 0.04
18 471 20 461.0 45 0.10 0.90 0.61 0.031 0.05
20 406 18 397.0 47 0.12 0.88 0.54 0.035 0.06
22 341 10 336.0 28 0.08 0.92 0.50 0.022 0.04
24 303 9 298.5 34 0.11 0.89 0.45 0.027 0.05
26 260 8 256.0 48 0.19 0.81 0.37 0.039 0.09
28 204 20 194.0 49 0.25 0.75 0.29 0.043 0.12
30 136 14 129.0 56 043 0.57 0.18 0.055 0.22

32 66 7 62.5 36 | 0.58 0.42 0.10 0.042 0.28
34 23 4 21.0 17 | 0.81 0.19 0.06 0.024 0.28
36 6 2 5.0 4 0.80 0.20 0.01 0.022 0.63
38 2 0 2.0 2 1.00 0.00 0.00 0.007 1.00

The median duration of birth stopping 22.4

Table 2: Life table of reproductive duration according to type of stopping

Type of | Time n wi no | di , : S(1. 1
stopping | Interval l ’ g R f(tmi) l(tml')
0 532 | 0 |532.0] 0] 0.00 |1.00 | 1.00 | 0.000 | 0.00
2 532 | 0 |532.0] 0| 0.00 | 1.00 | 1.00 | 0.000 | 0.00
4 532 | 0 |532.0] 0] 0.00 | 1.00 | 1.00 | 0.000 | 0.00
6 532 | 0 | 532.0] 0| 0.00 | 1.00 | 1.00 | 0.000 | 0.00
8 532 | 9 |5275] 0 { 0.00 | 1.00 | 1.00 | 0.000 | 0.00
10 523 | 0 | 523.0 |15] 0.03 | 0.97 | 0.97 | 0.015 0.02
o 12 508 | 6 | 505.0 |23 ] 0.05 [ 0.95] 0.92 | 0.023 0.02
§ 14 479 | 3 | 477.5 15| 0.03 | 097 | 0.89 | 0.015 0.02
= 16 460 | 10 | 455.0 | 19| 0.04 | 0.96 | 0.86 | 0.018 0.02
5 18 431 | 21 | 420.5 |25 0.06 | 094 | 0.81 | 0.026 | 0.03
Tf 20 385 | 18 | 376.0 |28 | 0.08 | 0.92 | 0.74 | 0.031 0.04
5 22 339 | 9 [3345 (25| 0.07 1093 ] 0.69 | 0.027 | 0.04
§ 24 305 1| 9 |300.5|30] 0.10 | 090 | 0.62 | 0.034 | 0.05
26 266 | 7 2625 38| 0.15 | 0.85| 0.53 | 0.047 | 0.08
28 221 | 21 | 210.5 |42 0.20 | 0.80 | 0.42 | 0.054 | 0.11
30 158 | 15 | 150.5 [ 54| 0.36 | 0.64 | 0.27 | 0.077 | 0.22
32 87 6 | 84.0 [36] 043 | 0.57 | 0.15 | 0.059 | 0.28
34 44 5 | 415 | 18] 043 | 0.57 ] 0.08 | 0.032 | 0.28
36 21 3 1195 [15] 0.77 10.23 ] 0.02 | 0.033 0.62
38 3 0 30 | 3] 1.00 | 0.00 | 0.00 | 0.010 1.00
o 0 158 | 0 | 158.0 | 0 | 0.00 | 1.00 | 1.00 | 0.000 | 0.00
.S 2 158 | 0 | 1580 4 | 0.02 | 098 | 098 | 0.013 0.01
g 4 154 | 0 | 1540 [ 11| 0.07 | 093] 091 | 0.034 | 0.04
:?E) 6 143 | 0 | 143.0 [ 14| 0.10 | 0.90 | 0.81 | 0.047 | 0.05
& 8 129 | 0 | 129.0 [ 8 | 0.06 | 094 | 0.76 | 0.025 0.03
10 121 | 0 | 121.0 [25] 0.21 | 0.79 | 0.60 | 0.081 0.12
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12 96 0 | 96.0 28] 0.29 [ 0.71 | 0.42 | 0.091 0.18
14 68 0 | 68.0 23| 0.34 | 0.66 | 0.28 | 0.072 0.21
16 45 0 | 450 | 16] 036 | 0.64 | 0.18 | 0.050 0.22
18 29 0 [ 29.0 | 15] 0.52 [ 0.48 | 0.09 | 0.047 0.37
20 14 0 | 140 |11] 0.79 [ 0.21 | 0.02 | 0.034 0.73
22 3 0 3.0 3 | 1.00 | 0.00 | 0.00 | 0.006 1.00
0 55 0O | 550 | 0 0.00 [1.00 | 1.00 | 0.000 0.00
2 55 0O | 550 | 0] 000 |1.00] 1.00 | 0.000 0.00
4 55 0 | 550 | 7 | 0.13 | 0.87 | 0.87 | 0.064 0.07
6 48 0 | 480 | 2 | 0.04 [ 096 | 0.84 | 0.018 0.02
8 46 0 | 460 | 8 | 0.17 | 0.83 | 0.69 | 0.073 0.10
E‘ 10 38 0 | 38.0 | 8 | 0.21 {0.79 | 0.55 | 0.073 0.12
= 12 30 0 [ 300 | 0] 000 ]1.00] 0.55 ]| 0.000 0.00
& 14 30 0 | 30.0 | 3| 0.10 {090 | 0.49 | 0.027 0.05
2 16 27 0 [ 270 | 4] 0.15]085] 042 | 0.036 0.08
an 18 23 0 [ 230 | 21009 (091|038 ] 0.018 0.05
20 21 0 | 21.0 | 6 | 029 | 0.71 | 0.27 | 0.055 0.17
22 15 0 150 | 0 | 0.00 | 1.00 | 0.27 | 0.000 0.00
24 15 0 | 150 | 3 | 0.20 | 0.80 | 0.22 | 0.027 0.11
26 12 0 120 | 7 | 0.58 | 042 | 0.09 | 0.064 0.41
28 5 0 5.0 5 ] 1.00 ] 0.00 | 0.00 | 0.045 1.00
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