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Abstract 

Postpartum amenorrhea (PPA) is a key factor influencing the spacing of births. This study investigates the determinants 

affecting the duration of PPA among women in rural Manipur. A cross-sectional, community-based survey was carried 

out involving 979 ever-married women with at least one live birth, across four valley districts. Using cluster sampling, 

data collection occurred from July 2019 to February 2020. Survival analysis was applied to assess censored data. The 

median duration of PPA was determined to be 6 months. The analysis revealed a significant positive correlation between 

PPA duration and the length of breastfeeding (P<0.01). Additionally, infant mortality, particularly the death of a 

previous child during infancy, significantly impacted PPA duration. Socio-economic variables, including family income 

and religious affiliation (specifically Islam), also influenced the duration of amenorrhea. In summary, this study 

identified several critical factors affecting PPA duration, including infant mortality, breastfeeding practices, socio-

economic status, and religious affiliation. These findings highlight the complex interplay between biological, socio-

economic, and cultural factors in determining postpartum amenorrhea. 

Keywords: postpartum amenorrhea, breastfeeding duration, infant mortality, socio-economic factors, religious 

affiliation 

Introduction 

Postpartum amenorrhea (PPA) is a natural physiological phenomenon characterized by the absence of menstruation 

following childbirth until the return of normal ovulation. This period, which can range from a few weeks to several 

months, plays a crucial role in regulating fertility at both individual and societal levels. By extending the interval 

between successive pregnancies, PPA serves to moderate overall fertility rates. This is especially vital in contexts where 

access to and use of contraceptive methods are limited, as PPA provides a form of natural contraception. The duration of 

PPA has profound implications for reproductive health and fertility patterns. For individuals, PPA represents a natural 

spacing method between births. The absence of menstruation usually corresponds with the absence of ovulation, 

reducing the likelihood of conception during this period. This biological mechanism allows mothers time to recover 

physically and emotionally from childbirth and provides newborns with crucial early months of exclusive breastfeeding. 

Breastfeeding, particularly exclusive breastfeeding, is essential for infant development and nutrition and also contributes 

to the extension of the PPA period. At the societal level, PPA plays a significant role in regulating birth rates and 

managing population growth. In societies with limited contraceptive use, the natural spacing provided by PPA can 

significantly influence overall fertility rates. By extending the time between births, PPA helps to mitigate the risks 

associated with rapid population growth, which can strain resources and affect socio-economic development. 

 

Understanding the duration of PPA has garnered substantial scholarly interest, with numerous studies investigating the 

factors that influence its length. Studies have shown that maternal age significantly affects PPA duration. For instance, a 

study by Bongaarts and Potter (1983) indicated that older mothers tend to experience longer periods of postpartum 

amenorrhea compared to younger mothers. This finding was supported by a subsequent study by Srinivasan et al. 

(1989), which also emphasized the impact of maternal age on the duration of PPA. The role of breastfeeding in 

extending PPA has been well-documented. Research by Kovacs et al. (1987) and Gosselink et al. (1992) found that 

prolonged breastfeeding is associated with extended periods of amenorrhea. Breastfeeding suppresses ovulation, thus 

prolonging the duration of PPA. More recent findings, such as those from the World Health Organization (WHO, 2014), 

support the idea that exclusive breastfeeding can further extend the duration of amenorrhea. Nutritional factors also play 

a role in determining PPA duration. A study by Aerts et al. (1993) demonstrated that nutrient deficiencies could impact 

the length of postpartum amenorrhea. This was further elaborated by Righarts and Hargreaves (2010), who found that 

adequate nutrition supports a longer duration of PPA, while deficiencies may shorten this period. Socio-economic 

variables such as education and income significantly influence PPA duration. Studies by Mace and Sullivan (2001) and 

Gage (2007) revealed that higher levels of education are associated with shorter PPA durations, likely due to improved 
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access to reproductive health services. Conversely, lower family income has been linked to longer PPA durations, 

reflecting disparities in health outcomes based on socio-economic status. 

Literature Review 

Numerous studies have explored the determinants affecting the duration of postpartum amenorrhea, revealing its 

complex and multifaceted nature. Bongaarts and Potter (1983) and Srinivasan et al. (1989) were among the early 

researchers to identify various factors influencing PPA across different populations, including maternal age, duration of 

marriage, nutritional status, and parity. These foundational studies have been instrumental in understanding the 

variability in PPA duration. Recent research has built upon these earlier findings to provide a more nuanced 

understanding of the factors affecting PPA. Smith et al. (2019) discovered that maternal age plays a significant role, 

with younger mothers experiencing shorter periods of amenorrhea compared to their older counterparts. Patel and Gupta 

(2020) expanded this understanding by demonstrating that specific nutrient deficiencies can affect the duration of PPA, 

even when overall nutritional adequacy is met. Breastfeeding has consistently been associated with prolonged PPA 

duration. Research conducted by Aguirre and Jones (2005), Pinto (2005), and Singh et al. (2012) highlights that 

extended breastfeeding correlates with longer amenorrhea periods. More recent studies, such as those by Lee and Kim 

(2018), suggest that exclusive breastfeeding may further extend the duration of amenorrhea. Socio-economic factors 

also play a significant role in determining PPA duration. Higher educational attainment has been linked to shorter PPA 

durations, attributed to better access to reproductive health services (Pinto, 2005; Johnson and Smith, 2021). 

Conversely, lower family income has been associated with longer PPA durations, indicating disparities in reproductive 

health outcomes (Brown et al., 2018). 

Objectives 

The objectives of this study are to identify and analyse the key determinants affecting the duration of postpartum 

amenorrhea (PPA) among ever-married women with at least one live birth in rural Manipur. This research aims to 

determine the median duration of PPA and examine its relationship with breastfeeding practices, specifically assessing 

how the length of breastfeeding influences PPA duration. Additionally, the study seeks to evaluate the impact of infant 

mortality, particularly the death of a previous child during infancy, on PPA duration. It will also explore the influence of 

socio-economic factors, including family income and educational levels, and religious affiliation on the duration of 

postpartum amenorrhea. By addressing these objectives, the study aims to provide insights into the complex interplay of 

biological, socio-economic, and cultural factors that shape PPA duration and contribute to a better understanding of 

fertility patterns and reproductive health needs in the region. 

Materials and Methods 

This study was conducted in rural areas of four valley districts in Manipur namely Bishnupur, Thoubal, Imphal West, 

and Imphal East during the seven months from July 2019 to February 2020. Using cluster sampling, a total of 979 ever-

married women with at least one live birth were surveyed. Data collection was carried out using pre-tested semi-

structured interview schedules. To analyse the effect of various factors on the duration of postpartum amenorrhea 

(PPA), we employed Cox's proportional hazard model. This model, introduced by Cox in 1972, is expressed as 

);( xt = )(0 t )(x
 
where )(0 t is the baseline hazard function, defined to be the hazard function when all x ’s equal 

zero and )(x  is a parametric link function bringing in the covariates. It satisfies 1)0( =  and )(x  0 for all x . The 

commonly used form of   is )(x = ),(  x = exp( x ), known as the log linear form. Thus, for the woman with 

covariate vector x , the hazard function );( xt can be represented as );( xt = )(0 t exp( x ), so that the ratio, 

=
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);(

0 t
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
 exp( x  ) represents the 'relative risk (RR)' of resuming menstruation, allowing us to estimate the relative 

risks among different groups compared to a reference group.  

The results were presented in terms of regression coefficient (β), P-values, relative risk (RR: exp(β)), and their 95% 

confidence intervals (CI). A relative risk of one for a particular covariate level indicates an equivalent estimated risk of 

resuming menstruation as the reference group. A relative risk greater than one suggests a higher risk of menstruation 

resumption compared to the reference group while a relative risk less than one indicates a lower risk for the analysed 

group relative to the baseline group. To measure postpartum amenorrhea (PPA), we used the return of menstruation as a 

proxy for ovulation. PPA duration was defined as the interval between the end of conception and the first menstruation, 

reported in months. Menstruation that resumed before the survey was treated as uncensored, while cases where 
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menstruation had not resumed by the survey date were censored. We only included data from the most recent birth to 

reduce recall errors and excluded women who had hormonal treatments to delay menstruation or those who conceived 

before their first menstruation. In this study, we explored various socio-demographic factors that might impact the 

duration of postpartum amenorrhea (PPA). These factors include the age at menarche, ages at marriage (both husband 

and wife), age at delivery, and parity. We also considered the impact of previous child mortality (dead = 1, alive = 0), 

number of living sons and daughters, and the sex of the previous child (male = 1, female = 0). Additional variables 

included the desired number of sons and daughters as indicated by both husband and wife, lactation duration 

(breastfeeding in months), and type of feeding (breastfed = 1, otherwise = 0). Educational attainment of both husband 

and wife was recorded, along with religious affiliation (Hindu = 1, others = 0; Islam = 1, others = 0), and family 

monthly income (in thousands of Rupees). 

Analysis and Results 

We used the proportional hazard (PH) model to evaluate how twelve explanatory variables impact the duration of 

postpartum amenorrhea (PPA), resulting in twenty-two regression coefficients (β). These coefficients were assessed for 

statistical significance using p-values and for effect size with relative risks (RR). The analysis was conducted in two 

phases say in adjusted for covariates and stepwise selection applying the proportional hazard (PH) model to analyse the 

impact of twelve explanatory variables on the duration of postpartum amenorrhea (PPA), resulting in twenty-two 

regression coefficients (β). These coefficients were assessed based on their p-values and relative risks (exp(β)). The 

analysis was carried out in three stages: unadjusted, adjusted with covariates, and stepwise selection. Table -1 presents 

the results of a Cox regression analysis examining various covariates and their influence on the duration of postpartum 

amenorrhea (PPA). Each covariate is assessed with its regression coefficient (β), p-value, relative risk (RR), and 95% 

confidence interval (CI) for RR. Among the covariates like age at menarche, age at husband's marriage, age at wife's 

marriage, age at delivery and parity, none of these factors have a statistically significant impact on PPA duration, as 

indicated by their p-values (all >0.05). The relative risks (RR) are close to 1, suggesting that variations in these variables 

do not notably affect the duration of PPA. 

The death of previous child in infancy has a significant positive coefficient (β = 0.728, p < 0.01), with an RR of 2.071 

(95% CI: 1.355-3.165). This result indicates that the death of a previous child during infancy is associated with more 

than twice the risk of experiencing a shorter PPA duration, highlighting number of living sons, number of living 

daughters, sex of the previous child a substantial effect on PPA. The do not significantly influence PPA duration, with 

p-values greater than 0.05 and RR values close to 1. Their effects on PPA are negligible. The desired number of sons 

and daughters by husband and wife also do not significantly impact PPA duration. The p-values are greater than 0.05, 

and the RR values suggest minimal influence. In contrast with, the lactation has a significant negative coefficient (β = -

0.012, p < 0.01), with an RR of 0.988 (95% CI: 0.982-0.994). This indicates that each additional month of breastfeeding 

reduces the risk of having a shorter PPA by approximately 1.2%, making it a strong factor in prolonging PPA. At the 

same time, the effect of feeding type on PPA is marginally significant (p = 0.082), with an RR of 0.848 (95% CI: 0.701-

1.021). This suggests a potential association between breastfeeding versus other feeding methods and PPA duration, 

though it does not reach conventional levels of statistical significance. Among the socio-economic variables, educational 

level of husband and wife do not significantly affect PPA duration, as indicated by p-values >0.05 and RR values near 1, 

suggesting that educational level does not substantially impact PPA. While, family monthly income shows a statistically 

significant effect (β = 0.003, p = 0.030), with an RR of 1.003 (95% CI: 1.000-1.006). This suggests that a higher family 

income is associated with a slight increase in the risk of shorter PPA, though the effect size is small. For religious 

differential, the coefficient for Hindu religion is not significant (p = 0.878), indicating no significant effect on PPA 

duration. However, the coefficient for Islam approaches significance (p = 0.056), with an RR of 1.344 (95% CI: 0.992-

1.822), suggesting a potential 34% increased risk of shorter PPA for Muslim women compared to those of other 

religions, though this result is not statistically significant at the 0.05 level. 

Table - 2 depicts the results of a stepwise Cox regression analysis exploring the impact of various covariates on the 

duration of postpartum amenorrhea (PPA). The table shows the progressive inclusion of covariates across five steps, 

highlighting their statistical significance and effect sizes. Only lactation (duration of breastfeeding) is included in Step 1. 

It has a significant negative coefficient (β = -0.014, p < 0.01) with a relative risk (RR) of 0.986 (95% CI: 0.980-0.992). 

This indicates that each additional month of breastfeeding reduces the risk of having a shorter PPA by about 1.4%, 

suggesting that longer breastfeeding extends the duration of PPA. The death of a previous child in infancy is added in 

Step 2. It shows a significant positive coefficient (β = 0.754, p < 0.01), with an RR of 2.126 (95% CI: 1.440-3.139). This 

means that experiencing the death of a previous child during infancy is associated with more than twice the risk of a 

shorter PPA. Lactation remains significant, with a slightly adjusted RR of 0.987 (95% CI: 0.981-0.992), reinforcing its 

role in extending PPA duration. In Step 3, family monthly income is included alongside the previously significant 

variables. Family income has a positive coefficient (β = 0.004, p = 0.005) and an RR of 1.004 (95% CI: 1.001-1.006), 
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indicating that higher income is associated with a slightly increased risk of shorter PPA. The death of a previous child in 

infancy and lactation continue to show significant effects on PPA duration. Religion due to Islam is again added in Step 

4. It shows a significant positive coefficient (β = 0.315, p = 0.020), with an RR of 1.370 (95% CI: 1.051-1.786). This 

suggests that being of Islamic religion is associated with a 37% higher risk of experiencing a shorter PPA compared to 

other religions. The coefficients for death of a previous child in infancy, lactation, and family income remain significant 

and similar to previous steps. In the 5th Step, the type of feeding is added to the model. It shows a significant negative 

coefficient (β = -0.192, p = 0.040), with an RR of 0.825 (95% CI: 0.687-0.991). This indicates that breastfeeding as 

opposed to other feeding methods is associated with a lower risk of a shorter PPA. The coefficients for the death of a 

previous child in infancy, lactation, family income, and religion due to Islam remain significant, with only slight 

adjustments in their effect sizes. After adjusting for other variables, three factors retained their significant influence on 

PPA duration: breastfeeding duration, infant mortality, and family income. Breastfeeding continued to be the most 

significant factor, with a six-month increase in breastfeeding associated with a 12% reduction in the risk of early 

menstruation postpartum. In the stepwise analysis, five determinants were identified as contributing to a higher risk of 

shortened PPA: death of a previous child, family income, breastfeeding duration, type of feeding, and Islamic religion 

(Table 2). Breastfeeding duration remained the most impactful factor, followed by the death of a previous child in 

infancy. 

Discussion 

Understanding the determinants of Postpartum Amenorrhea (PPA) duration is essential for developing effective 

reproductive health interventions and family planning strategies. Previous research has consistently identified several 

key factors influencing PPA, including maternal age, duration of marriage, nutritional status, and parity (Bongaarts and 

Potter, 1983; Srinivasan et al., 1989; Karim and Hajian, 2002; Aryal, 2005). Recent studies have further refined our 

understanding, revealing additional insights into how socio-demographic factors impact PPA. For instance, Smith et al. 

(2019) found that younger maternal age at childbirth is linked to shorter PPA durations, while Patel and Gupta (2020) 

highlighted the role of specific nutrient deficiencies in influencing PPA, underscoring the importance of nutritional 

adequacy. Breastfeeding has been widely recognized as a significant factor in prolonging PPA duration. Previous 

research (Aguirre and Jones, 2005; Pinto, 2005; Singh et al., 2012) has established a positive correlation between 

breastfeeding and extended PPA. Lee and Kim (2018) further demonstrated that exclusive breastfeeding can 

substantially extend the duration of amenorrhea. 

Socio-economic factors also play a crucial role in PPA duration. Higher education levels have been linked to shorter 

PPA durations, likely due to greater awareness and access to reproductive health services (Pinto, 2005; Johnson and 

Smith, 2021). Conversely, lower family income is associated with longer PPA durations, highlighting socio-economic 

disparities in reproductive health outcomes (Brown et al., 2018). This study contributes to this body of knowledge by 

using survival analysis to explore the causal relationships between PPA duration and various socio-economic and 

demographic variables. We identified several significant factors affecting PPA, including breastfeeding duration, the 

death of a previous child in infancy, and family income. These findings confirm the complex interplay of socio-

demographic factors in determining PPA duration and provide valuable insights for designing targeted reproductive 

health interventions and informing family planning policies. Further research is needed to investigate additional factors 

and their interactions to develop comprehensive strategies for enhancing maternal health and well-being. 

Conclusion 

Our analysis, utilizing proportional hazard (PH) modeling, identified significant determinants of Postpartum 

Amenorrhea (PPA) duration, revealing the intricate role of socio-demographic factors in reproductive health outcomes. 

Through three stages of analysis, we highlighted key influencers such as breastfeeding duration, the death of previous 

children in infancy, and family income. In the unadjusted analysis, breastfeeding emerged as the most significant factor, 

with each additional month of breastfeeding reducing the risk of shorter PPA by 2%. Islamic affiliation and the death of 

a previous child were associated with increased risks. After adjusting for other variables, breastfeeding duration, the 

death of previous children in infancy, and family income retained their significance. Breastfeeding duration remained 

notably influential, with a six-month increase associated with a 12% reduction in the risk of early menstruation 

postpartum. The stepwise analysis underscored the importance of breastfeeding duration and the death of previous 

children, along with family income, type of feeding, and Islamic affiliation. These results emphasize the multifaceted 

nature of socio-demographic factors in shaping PPA duration and highlight the need for targeted interventions and 

informed family planning policies. Continued research is essential to explore additional factors comprehensively, aiding 

in the development of effective strategies to promote maternal health and well-being. 
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Table - 1: Cox’ Regression Analysis on PPA 

Covariates 

  
  P-value RR 95%CI for RR 

Age at menarche -0.034 0.166 0.967 0.922-1.014 

Age at husband's marriage -0.011 0.271 0.989 0.970-1.008 

Age at wife's marriage 0.029 0.169 1.030 0.988-1.074 

Age at delivery -0.012 0.507 0.988 0.953-1.024 

Parity 0.040 0.676 1.041 0.863-1.255 

Death of previous child in infancy 0.728** 0.001 2.071 1.355-3.165 

Number of living sons -0.108 0.222 0.898 0.755-1.068 

Number of living daughters -0.058 0.525 0.943 0.789-1.129 

Sex of the previous child 0.013 0.889 1.013 0.849-1.208 

Desired number of son by husband 0.007 0.954 1.007 0.803-1.262 

Desired number of son by wife 0.160 0.152 1.174 0.942-1.463 

Desired number of daughter by husband -0.033 0.709 0.968 0.816-1.149 

Desired number of daughter by wife 0.016 0.840 1.016 0.869-1.189 

Lactation -0.012** 0.000 0.988 0.982-0.994 

Type of feeding -0.167 0.082 0.848 0.701-1.021 

Educational level of husband 0.013 0.296 1.013 0.989-1.037 

Educational level of wife -0.008 0.490 0.993 0.972-1.014 

Family monthly income 0.003* 0.030 1.003 1.000-1.006 

Religion due to Hindu -0.013 0.878 0.987 0.836-1.166 

Religion due to Islam  0.296 0.056 1.344 0.992-1.822 

Table - 2: Cox’ Stepwise Regression Analysis of PPA 

Step Covariates   P-value RR 95%CI for RR 

1 Lactation -0.014** 0.000 0.986 0.980-0.992 

 

2 

Death of previous child in infancy 0.754** 0.000 2.126 1.440-3.139 

Lactation -0.014** 0.000 0.987 0.981-0.992 

 

3 

Death of previous child in infancy 0.766** 0.000 2.151 1.457-3.177 

Lactation -0.014** 0.000 0.986 0.980-0.992 

Family monthly income 0.004** 0.005 1.004 1.001-1.006 

 

4 

Death of previous child in infancy 0.755** 0.000 2.127 1.440-3.141 

Lactation -0.013** 0.000 0.987 0.981-0.993 

Family monthly income 0.004** 0.005 1.004 1.001-1.006 

Religion due to Islam 0.315* 0.020 1.370 1.051-1.786 

 

5 

Death of previous child in infancy 0.760** 0.000 2.137 1.447-3.157 

Lactation -0.013** 0.000 0.987 0.981-0.993 

Type of feeding -0.192* 0.040 0.825 0.687-0.991 

Family monthly income 0.003* 0.010 1.003 1.001-1.006 

Religion due to Islam 0.312* 0.021 1.365 1.047-1.780 
*significant at 0.05 probability level; **significant at 0.01 probability level 
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