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ABSTRACT 

India as a country is blessed with an advantageous window for economic growth as  it 

effectively maintains a fertility rate of 2 births per woman. It possesses a youthful demographic 

with 68% of its populace aged 15-64 and 25% in the 0-14 age bracket. However, it grapples 

with significant child and maternal health challenges, including child malnutrition. The 

Interbirth Interval (IBI) emerged as a crucial factor affecting child nutrition, highlighting 

shorter intervals' detrimental impact. This study is conducted to find association between IBI 

and child health outcomes of stunting, wasting and underweight along with maternal health 

outcomes of hypertension and anaemia. NFHS-5 data for 5 states is taken for the study and it 

was observed that shorter birth intervals of less than 11 months result in higher likelihood of 

stunting and underweight without having a significant impact on wasting outcomes. They are 

also more likely to increase stress disorders among women. Addressing these challenges 

necessitates efforts to elongate birth intervals, enhance reproductive autonomy, and intensify 

family planning initiatives using a comprehensive approach involving education, improved 

healthcare infrastructure, accessible contraceptives, and community engagement. 
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I. INTRODUCTION 

India has surpassed China to be the most populous country in the world. It has also one of the 

youngest populations. Around 68% of the people lie in the age group of 15-64. While 

approximately 25% of the population is in the age group of 0-14. The country has successfully 

managed to attain a total fertility rate of 2 births per woman of reproductive age, a level that 

ensures population replacement. As a result, the working-age population in India is expanding 

in relation to the dependent younger population, presenting an advantageous window of 

opportunity for economic growth.  

Nonetheless, India faces substantial challenges in the form of child mortality, child morbidity, 

child malnutrition, as well as issues like anaemia and stress disorders, primarily among women. 

It significantly contributes to global statistics concerning neonatal and infant mortality, 

common childhood illnesses, and child malnutrition. According to the World Health 

Organization (WHO), India records an infant mortality rate of 25 deaths per 1000 live births. 

Furthermore, India is home to a staggering 41.6 million children experiencing stunted growth. 

Additionally, the country faces a substantial challenge with a significant number of children 

being underweight and wasted. The latest data from the National Family Health Survey 2019-

21 (NFHS-5) reveals that 32% and 19% of children under the age of 5 are found to be 

underweight and wasted, respectively (IIPS & ICF, 2019). Child malnutrition, has thus, been 

responsible for a higher percentage of the country's burden of disease. Undernutrition affects 

cognitive and motor development and undermines educational attainment; and ultimately 

adversely impacts the productivity at work and at home, with adverse implications for income 

and economic growth. As a result, it time and again questions the inevitability of demographic 

dividend.  

Hence, it is imperative to investigate the diverse factors contributing to this condition. Factors 

like poverty and limited resources, insufficient dietary access, substandard feeding practices, 

and inadequate healthcare availability significantly impact the well-being of children. 

Furthermore, inadequate maternal health and ineffective nutritional transmission from mothers 

to children can impede proper child growth. Anaemia in women is also recognized as a notable 

element in adverse birth outcomes such as premature birth and low birth weight. The 

prevalence of anaemia among women aged 15-49 has surged from 53% in 2015-16 (NFHS-4) 

to 57% in 2019-21 (NFHS-5).  

https://data.unicef.org/topic/nutrition/malnutrition/#:~:text=Between%202000%20and%202022%2C%20stunting,204.2%20million%20to%20148.1%20million.
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In addition to the aforementioned elements, another aspect that receives comparatively less 

discussion is the duration between successive births. The spacing between childbirths and the 

total number of children a woman has are crucial factors that influence both child and maternal 

health outcomes. However, there is often a division in the literature regarding how this spacing 

is defined. Some studies focus on the gap between two live births, while others examine the 

time between the last pregnancy's outcome and the first month of the subsequent child's 

pregnancy, which is often referred to as the Interpregnancy interval. 

In 2005, the World Health Organization (WHO) held a technical consultation on birth spacing, 

recommending that the interval between livebirths should be at least 24 months before 

attempting the next pregnancy. This recommendation aims to reduce the risks associated with 

adverse maternal, perinatal, and infant outcomes. The consultation also highlighted that shorter 

interval, specifically less than 6 months, are linked to an increased risk of maternal mortality, 

while intervals around or shorter than 18 months are associated with a higher risk of infant, 

neonatal, and perinatal mortality, low birth weight, small size for gestational age, and pre-term 

delivery.  

II. LITERATURE REVIEW 

Various studies by Abdulbari Bener et al. (2012), David Rousso(2002), Conde-Agudelo et 

al.,(2005) have investigated the relationship between interpregnancy interval (IPI) and low 

birth weight and other pregnancy outcomes and found out that short interpregnancy interval is 

associated with an increased risk of low birth weight, especially in younger and illiterate 

women. Another study by Conde-Agudelo et al. (2000), observed the impact on Maternal 

morbidity and mortality and found out women with interpregnancy intervals of 5 months or 

less had higher risks for maternal death, third trimester bleeding, premature rupture of 

membranes, and anaemia. A systematic literature review by Dewey and Cohen (2007) showed 

mixed results with regard to association between IPI and IBI and child anthropometric status. 

It also included various papers that investigated the impact on maternal anaemia and 

haemoglobin status. Dhamrait et al., (2022) also conducted a systemic review determining that 

both long and short birth spacing were associated with adverse child development outcomes." 
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https://www.who.int/publications/i/item/WHO-RHR-07.1
https://www.scielo.br/j/rbsmi/a/rMdZSk6z9BdSZrdVzVQ7r3g/?lang=en
https://www.sciencedirect.com/science/article/abs/pii/S0301211502000775
https://pubmed.ncbi.nlm.nih.gov/15820366/
https://pubmed.ncbi.nlm.nih.gov/11082085/
https://www.frontiersin.org/articles/10.3389/fped.2022.851700/full#B15
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While Interpregnancy interval is a reasonably effective indicator of birth spacing taking into 

account miscarriages, abortions and still births between two consecutive live births, it 

overlooks certain factors affecting child health outcomes that manifest after childbirth. For 

instance, it does not take into account the nutrition supplied to the child through breastfeeding. 

Moreover, it also fails to encompass the impact of total number of siblings and the attention 

deficit that arise. Interbirth interval provides an extended timeframe for examining child health 

outcomes, also enabling mothers to effectively transfer nutrients thereby affecting the overall 

well-being of children over a substantial duration. Therefore, in order to study child health 

outcomes such as stunting, underweight and wasting, the study has taken spacing between two 

consecutive births rather than relying solely on the interpregnancy interval. 

Consequently, Rustein (2005) in his study, observed a discernible trend wherein chronic and 

general undernutrition appeared to rise consistently as the birth interval decreased. This was 

evident in the average adjusted odds ratios. Similarly, Fletcher et al. (1992) undertook research 

and discovered that birth intervals of fewer than 24 months were linked to increased odds of 

children being underweight. Additionally, Ricci and Becker (1996) identified an association 

between birth intervals and stunting outcomes. In the Indian context, numerous studies have 

consistently reported an association between shorter birth intervals and a heightened risk of 

stunting and underweight among children under the age of 5(Chungkham et al., 2020, Dhingra 

& Pingali, 2021, Rustein, 2005). Another study by M. Shafiqur Rahman et al., (2016) has 

observed correlation between low birth weight and malnutrition among children. Kannaujiya 

et al., (2020) examined association between IPI and low birth weight and another study by him 

(2023) studied impact of IPI on 5 child health outcomes - neonatal and post-neonatal mortality, 

diarrhoea and/or acute respiratory infections (ARI), stunting, and underweight. 

 

Although, a few studies in the Indian context have studied factors affecting malnutrition and 

maternal anaemia, questions remain if IPI is a good indicator to study these child health 

outcomes. In others where IBI is taken, questions remain whether those have accounted for 

unobserved heterogeneity. Various papers have included mother’s age at conception and socio-

economic conditions of households. There are other papers studying the Impact on stunting via 

birth order differences(2021) and also the impact of IPI on developmental outcomes in early 

childhood(2022). 

Nevertheless, limited analysis has been conducted on the relationship between interbirth 

intervals and child and maternal health outcomes while considering all the potential 

confounding factors. Therefore, this paper seeks to enhance current research regarding child 

malnutrition by focusing on the impact of birth intervals. Additionally, it endeavours to 

encompass variables such as the overall count of children a mother has had, breastfeeding 

duration, and the educational and nutritional status of mothers, thus expanding the scope of 

investigation. 

III. THEORETICAL MODEL 

The theoretical framework provides a simplified overview of the potential relationships 

between interbirth intervals and child health outcomes. A study in western Kenya (2023) 

investigated the predictors of undernutrition. It stated, Stunting, a form of linear growth 

retardation, is often linked to recurring exposure to unfavourable economic circumstances, 

inadequate sanitation, and the combined impacts of insufficient energy and nutrient 

consumption alongside infections. On the other hand, being underweight for one's age signifies 

https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/j.ijgo.2004.11.012
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1740-8709.2007.00092.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1740-8709.2007.00092.x
https://www.sciencedirect.com/science/article/pii/S2213398420301093
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7923660/
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/j.ijgo.2004.11.012
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157814
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9867668/#CR6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7923660/
https://www.frontiersin.org/articles/10.3389/fped.2022.851700/full
https://academic.oup.com/tropej/article/50/5/260/1701253
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a past of inadequate health or nutritional challenges for the child, including recurrent illnesses 

or periods of malnutrition. Conversely, being underweight for one's height indicates wasting, 

implying thinness and is typically linked to recent illness, failure to gain weight, or weight loss. 

The existing literature cites various reasons as to why interpregnancy and interbirth interval 

will impact child and maternal health outcomes. A shorter birth interval doesn't allow the 

mother's body enough time to recover from the physical and physiological stresses of the 

previous pregnancy and childbirth. Also, if pregnancies are closely spaced, the mothers do not 

have sufficient time to replenish her nutrient stores, which negatively impacts the health and 

development of the subsequent child. This is often referred to as maternal nutrition depletion 

hypothesis (Agustin Conde-Agudelo; 2007). It also adversely affects the child care practices 

of the parents. Siblings born in quick succession compete for parental care, time, and resources 

(financial, emotional, and cognitive), potentially compromising adequate care and supervision 

for each child. On the other hand, associations between longer IPIs and adverse birth outcomes 

have been interpreted as support for the physical regression hypothesis. According to this 

theory, the maternal body's physiological mechanisms are optimized for foetal growth during 

pregnancy and gradually diminish after delivery, resulting in a loss of beneficial physiological 

adaptations from the previous pregnancy. The impact of shorter birth intervals is augmented 

by socio-economic conditions of a household (2022). For instance, income/wealth levels are 

bound to impact child and maternal health outcomes. Shorter birth intervals are also associated 

with low birth weight which further pose risks for child malnutrition (2016).  

In the maternal health analysis, a study focuses on anaemia, a condition where the count of red 

blood cells or the haemoglobin concentration within them falls below the standard levels. The 

reasoning behind this is that severe cases of anaemia can lead to inadequate cognitive and motor 

development in children. Besides iron deficiency and insufficient nutrition, having closely 

spaced pregnancies often results in instances of anaemia (2012). The World Health 

Organization (WHO) has also noted that consistent heavy menstrual bleeding, maternal blood 

volume expansion during pregnancy, and blood loss during and after childbirth are common 

contributors to anaemia. 

During pregnancy, hypertension in women can result in preeclampsia, characterized by high 

blood pressure. Although no theoretical findings directly study the impact of Interbirth Interval 

(IBI) on hypertension, various papers have found a direct impact on Preeclampsia and 

Eclampsia. If left untreated, preeclampsia can progress to eclampsia, a life-threatening 

condition that can cause seizures, organ damage, and even death. Hypertension can adversely 

affect the postnatal care received by children, thereby impairing child health outcomes too. 

IV. DATA 

The study has used data from NFHS-5, nationally representative household covering over 99% 

of India’s population. Unit level data is taken from the Kids recode. Interviews in NFHS-5 

were conducted with 724,115 women of age 15-49 with response rate of97%. The Kids recode 

contains entire information about the all children that were born in the 5 years prior to the date 

of survey to these women. All information regarding maternal and child health, reproductive 

practices and family planning are provided in the dataset. NFHS utilizes a stratified two-stage 

sampling approach, creating distinct samples for both urban and rural regions. Initially, in rural 

areas, Primary Sampling Units (villages) are selected based on proportional probability (PP), 

followed by a random selection of households. The same two-stage procedure is applied in 

https://pubmed.ncbi.nlm.nih.gov/17403398/
https://www.frontiersin.org/articles/10.3389/fped.2022.851700/full#B15
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0157814
file:///C:/Users/IEG/Documents/Peters,%20C.,%20Rees,%20D.%20I.,%20&%20Hernández-Julián,%20R.%20(2014).%20The%20Trade-off%20between%20Family%20Size%20and%20Child%20Health%20in%20Rural%20Bangladesh.%20Eastern%20Economic%20Journal,%2040(1),%2071–95.%20http:/www.jstor.org/stable/24693668
https://www.who.int/news-room/fact-sheets/detail/anaemia#:~:text=Scope%20of%20the%20problem&text=Anaemia%20is%20estimated%20to%20affect,years%20were%20affected%20by%20anaemia.
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urban areas, where census enumeration blocks are chosen randomly using PP, and households 

are subsequently selected. Trained interviewers collect the data using standardized 

questionnaires. The International Institute for Population Sciences (IIPS) was the nodal agency 

for managing and conducting the survey under the stewardship of the Ministry of Health and 

Family Welfare, Government of India. 

 

IV.a. Analytical Sample 

The paper has used the NFHS-5 Kids recode file. This dataset has one record for every child 

of interviewed women, born in the five years preceding the survey. It contains the information 

related to the child's pregnancy and postnatal care and immunization and health. The data for 

the mother of each of these children is also included. The unit of analysis (case) in the file is 

the children of women born in the last 5 years (0-59 months).i It has information related to 

child health outcomes like child’s birth weight, weight for height, height for age and weight 

for age statistics. In addition, data related to women is also included like maternal anaemia, 

flag for hypertension and other diseases. The file also contains certain household level 

characteristics like the wealth quintiles and residence related variables like state and type of 

residence for each child. 

Our analysis includes all women who reported a pregnancy outcome in the last five years. In 

the National Family Health Survey (NFHS-5), a total of 7,24,115 women were interviewed. 

Among these interviewed women, 2,32,920 children were born in the 5 years before the survey. 

The study has filtered out data for 5 states namely Bihar, Uttar Pradesh, Jharkhand, Madhya 

Pradesh and Rajasthan. This leaves us with a sample size of 97,776 observations. The above 

states constitute the maximum to the overall number of stunted, underweight and wasted 

children in India. A total of 4647 children died in the last 5 years. Out of the total 97,776 

observations, 33,711 observations are excluded since data about preceding birth interval is 

missing. 33,378 observations are first born babies and for the rest the data is missing. Preceding 

is the interval between two live births outcome.  

Interbirth intervals have been created with the first interval being less than 11 months going up 

to 60 months and above with a gap of 5 months in between. The analytic sample for 

malnutrition excluded 7895 and 1862 births with missing information on height for age and 

weight for height respectively. The data for months of breastfeeding is not missing for more 

than 10000 observations. These observations have not been removed in view of sample size. 

The regression model, however, automatically takes care of it. The analytic sample for 

mortality analyses is different and contains 64065 observations. Simultaneously, the analytic 

sample for anaemia as well as hypertension also has 64065 observations.  In case of stunting, 

the final sample consists of 56,170 observations after dropping all missing values for height 

for weight Z score. Similar process is adopted for underweight and wasting sample resulting in 

57,970 and 56,446 observations. 

 

IV.b. Dependent Variables 

The dependent variables of the interest were occurrence of stunting, wasting and underweight 

to study the child health outcomes and anaemia and hypertension to study maternal health 
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outcomes. Stunting is coded as ‘1’ if the height-for-age z-score is below minus two standard 

deviations (-2 SD) from the median of the reference population, and ‘0’ otherwise. Likewise, 

underweight is coded as ‘1’ if the weight-for-age z-score is below minus two standard 

deviations (-2 SD) from the median of the reference population, and ‘0’ otherwise. Calculation 

of stunting and underweight are based on the international reference population released by 

WHO in April 2006 (and accepted by the Government of India (World Health Organization, 

2006). For maternal health outcomes, Maternal anaemia is coded as ‘1’ if mother has ‘mild, 

’moderate’ or ‘severe’ anaemia and ‘0’ otherwise. Hypertension among women is also 

classified in a similar manner.  

 

IV.c. Independent Variables 

IBI i.e., the Interbirth Interval which is defined as the gap between two consecutive live births 

is the independent variable. IBI was categorized into 10 groups: <11 months, 12–17 months, 

18–23 months, 24–29 months, and 30–35, 36-41, 42-47, 48-53, 54-59 and above 60 months. 

IV.d. Control Variables 

Control variables have been incorporated in the analysis to address unobserved variations that 

could influence child and maternal health outcomes apart from the interbirth interval. Drawing 

from existing literature, several variables pertaining to mothers, children, and households have 

been included in the model. Given the direct impact of nutrition transfer from mother to child 

on child health, the mother's BMI is considered. Additionally, the model encompasses the 

mother's education level (categorized into no education, primary, secondary, and higher 

education) as well as the total number of children a woman has borne, regardless of their 

survival status. This factor can potentially detrimentally affect the mother's health and, 

consequently, her child's health. Child-related variables include the duration of breastfeeding, 

the child's gender (male/female), and whether the child was desired or not (0 or 1). In terms of 

household-related variables, the study takes into account the type of residence (rural/urban) 

and wealth quintiles (ranging from poorest to richest)." 

V. METHODOLOGY 

The paper has used multivariable logistic regression model. This is because all the five 

dependent variables are binary. The logit model used gives us the log of odds of any outcome 

happening. The general model with a binary outcome and k predictors (categorical or 

continuous) is as follows- 

𝑙𝑜𝑔 (𝑝𝑖/ 1 − 𝑝𝑖)  = 𝑙𝑜𝑔 𝑜𝑑𝑑𝑠 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒 = 𝛼 + 𝛽1𝑥1 + 𝛽2𝑥2+. . . +𝛽𝑘𝑥𝑘 

i= Stunting/ Wasting/ Underweight /anaemia/Hypertension 

𝑥1=𝐼𝑛𝑡𝑒𝑟𝑏𝑖𝑟𝑡ℎ 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 

𝑥2=𝑊𝑒𝑎𝑙𝑡ℎ 𝑞𝑢𝑖𝑛𝑡𝑖𝑙𝑒𝑠 

𝑥3=𝑚𝑜𝑡ℎ𝑒𝑟 𝐵𝑀𝐼 

𝑥4=𝑚𝑜𝑡ℎ𝑒𝑟 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 

𝑥5=𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑏𝑜𝑟𝑛 𝑡𝑜 𝑎 𝑚𝑜𝑡ℎ𝑒𝑟 
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𝑥6=𝑚𝑜𝑛𝑡ℎ𝑠 𝑜𝑓 𝑏𝑟𝑒𝑎𝑠𝑡𝑓𝑒𝑒𝑑𝑖𝑛𝑔 

𝑥7=𝑐ℎ𝑖𝑙𝑑 𝑤𝑎𝑛𝑡𝑒𝑑𝑛𝑒𝑠𝑠 

 

The odds ratios are obtained by taking the exponentiating the regression coefficients. 

In certain instances, individual mothers have had multiple childbirths within the five years 

preceding the survey, creating a potential linkage between these births. To mitigate the 

influence of shared characteristics on child and maternal health outcomes, the study introduced 

family fixed effects. This was achieved through the computation of robust standard errors using 

vce(cluster caseid), given that 'caseid' uniquely identifies each mother. 

 

VI. DESCRIPTIVE STATISTICS 

The table presented below offers a descriptive overview of births within the five years 

preceding the survey date. It displays the total number of births across different interbirth 

intervals for varying samples related to stunting, underweight, wasting, neonatal mortality, 

anaemia, and hypertension. Notably, the data reveals that the highest number of children were 

born within the 24–29 month interval, while the lowest number was recorded for intervals less 

than 11 months. Additionally, the table portrays the distribution of births based on different 

levels of maternal education. Mothers with no formal education have the highest number of 

children, whereas higher education appears to act as a positive deterrent to childbirth. The 

majority of the children born were desired, with approximately 5.4% in each sample being 

unwanted. About 40% of the births occurred within the poorest wealth quintile, and over 80% 

took place in rural areas. Examining state distribution, Uttar Pradesh displayed a notably higher 

percentage of births across all categories compared to other states. The majority of mothers 

have between 2 to 5 children, with approximately 3% to 14% of mothers having more than 5 

children in each sample. 

Table 1: 

ibi_interval Stunting 

Sample 

Underweight 

Sample  

Wasting 

Sample  

Anaemia Hypertension 

      

<11 1145 1192 1170 1452 1452 

12 -17 5,700 5890 5729 6695 6695 

18- 23 10277 10610 10,356 11732 11732 

24-29 10,751 11064 10770 12193 12193 

30-35 7801 8085 7875 8782 8782 

36-41 5,737 5931 5782 6461 6461 

42-47 3910 4044 3952 4430 4430 

48-53 2,939 3021 2930 3319 3319 

54-59 2028 2104 2037 2319 2319 

>60 5,876 6029 5845 6682 6682 
      

Total 56,170 57970 56446 64065 64065 
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State Distribution Stunting 

Sample 

Underweight 

Sample  

Wasting 

Sample  

Anaemia Hypertension 

      

Bihar 12938 13426 13091 14748 14748 

Uttar Pradesh 20746 21325 20716 23919 23919 

Rajasthan 8004 8245 8017 8905 8905 

Jharkhand 5769 5944 5770 6449 6449 

Madhya Pradesh 8713 9030 8852 10044 10044 
      

      

Wealth Quintiles Stunting 

Sample 

Underweight 

Sample  

Wasting 

Sample  

Anaemia Hypertension 

      

Poorest 22008 22821 22169 25310 25310 

Poor 14412 14852 14518 16406 16406 

Middle 8935 9207 8945 10138 10138 

Rich 6458 6632 6472 7291 7291 

Richest 4357 4458 4342 4920 4920 
      

Mother's 

Education 

Stunting 

Sample 

Underweight 

Sample  

Wasting 

Sample  

Anaemia Hypertension 

      

No Education 21532 22313 21635 24881 24881 

Primary 8789 9041 8807 10002 10002 

Secondary 21364 22027 21534 24150 24150 

Higher 4485 4589 4470 5032 5032 
      

Total Children to 

Mother 

Stunting 

sample 

Underweight 

sample  

Wasting 

sample 

Anaemia  Hypertension  

      

2-5 46781 52143 52538 62132 59132 

More Than 5 8389 5827 3908 1933 4778 

      

Child Wanted Stunting 

Sample 

Underweight 

Sample  

Wasting 

Sample  

Anaemia Hypertension 

      

Mistimed 2602 2667 2598 2959 2959 

Unwanted 2999 3107 3025 3478 3478 

Wanted 50569 52196 50823 57628 57628 
      

Residence Stunting 

Sample 

Underweight 

Sample  

Wasting 

Sample  

Anaemia Hypertension 

      

Urban 7606 7824 7603 8683 8683 

Rural 48564 50146 48843 55382 55382 

      

 

The distribution of child and maternal health outcomes shows around 41% of children are 

moderately or severely stunted. For maternal health outcomes, more than 63% of women suffer 
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from mild/moderate or severe anaemia whereas a small 3% of women reported suffering from 

hypertension. 

 

 

VII. UNIVARIATE ANALYSIS 

Table 2 below shows a distribution of all health outcomes by interbirth interval (IBI). The 

proportion of stunted and underweight children falls as IBI increases. 51% and 43% of children 

with IBI<11 months were respectively stunted and underweight. While the proportion remains 

nearly constant for wasting outcomes. More than 8% of infants with IBI<11 months died within 

28 days of birth. Prevalence of anaemia among women appears to hover around 64% without 

falling much in later birth intervals. While, 6.27% of women with IBI<11 reported 

hypertension, only 4.4% reported in IBI of 30-35 months. 

When compared within different maternal education groups, the table shows that mothers with 

0 years of schooling reported the maximum cases of stunting and underweight with 46% and 

42% respectively. Neonatal mortality falls as mother’s education level increases. Similar 

number is reported for anaemia. 65% of women with 0 years of schooling suffered from 

anaemia and 4.6% reported hypertension. On the other hand, 57% of women with higher 

education reported anaemia. However, no significant difference is seen for hypertension 

outcomes as schooling level rise. 

A comparison of child and maternal health outcomes in different wealth quintiles show 47% 

births in poorest wealth quintile suffered stunting whereas 43.5% were underweight. 3% infants 

died with 28 days of birth in the poorest wealth quintile. All child health indicators exhibit a 

downward trend as the number of children born to a mother rises to more than 5. For instance, 

approximately 34% of children born to mothers with 2 to 5 children experience stunting, while 

this percentage increases to 71% for children born to mothers with more than 5 children. This 

pattern is consistent for underweight and wasting outcomes as well, with 81% and 43% of 

children being underweight and stunted, respectively, in households where more than 5 

children are born to a mother. However, maternal health outcomes do not follow this pattern. 

Approximately 21% of mothers with more than 5 children are reported to be anaemic, and 3% 

have reported hypertension. In contrast, 64% of mothers with 2 to 5 children were found to be 

anaemic. 

Children categorized as unwanted face a higher risk of stunting and being underweight 

compared to those who are wanted. However, this pattern doesn't hold for wasting outcomes. 

Notably, a smaller percentage of mistimed children experience stunting, being underweight, or 

wasting compared to wanted children. On the contrary, when considering neonatal mortality, 

timing becomes a significant factor. A greater proportion of mistimed or unwanted children die 

within the first 28 days of their birth than those who are wanted. Concerning maternal health 

outcomes, the likelihood of a mother being anaemic or suffering from hypertension increases 

when the child's birth is mistimed or unwanted. 

Table 2: 

Category Stunting Underweight Wasting anaemia Hypertension 
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Interbirth 

Interval                                                                                                                  

percent percent percent percent percent 

<11 51.09 43.20 18.97 64.39 6.27 

12 -1 7 46.14 39.61 19.06 64.35 5.12 

18- 23 44.56 38.32 19.33 63.54 4.57 

24-29 42.69 38.22 19.34 63.48 4.86 

30-35 39.81 36.19 19.90 63.04 4.43 

36-41 39.46 35.47 20.11 62.95 5.57 

42-47 37.93 32.69 19.61 63.70 4.88 

48-53 36.30 32.37 20.03 62.76 5.30 

54-59 36.05 33.13 19.29 61.19 4.05 

>60 33.59 31.05 19.97 61.36 5.76 
      

Mother's 

education 

Stunting Underweight Wasting anaemia Hypertension 

0 46.81 42.11 21.11 65.03 4.68 

1 43.30 37.26 18.93 63.13 5.49 

2 37.12 32.47 18.74 62.34 5.19 

3 26.64 24.47 17.45 57.95 4.29 
      

Wealth Stunting Underweight Wasting anaemia Hypertension 

      

Poorest 47.95 43.57 21.65 66.66 2.42 

Poor 41.92 36.08 19.01 63.17 3 

Middle 37.24 31.99 17.92 61.06 3.39 

Rich 30.73 27.26 17.63 59.09 4.03 

Richest 25.43 22.41 17.07 55.49 4.02 
      

Total children 

to a mother 

Stunting Underweight Wasting anaemia Hypertension 

      

2-5 34.27 31.23 17.8 64.49 3.02 

More than 5 71.61 81.67 43.35 21.48 3.31 

      

Child wanted Stunting Underweight Wasting anaemia Hypertension 

      

Mistimed 38.88 34.55 19.53 67.71 4.19 

Unwanted 43.25 37.48 18.52 65.01 4.81 

Wanted 40.92 36.35 19.64 62.82 2.87 
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VIII. MULTIVARIABLE REGRESSION RESULTS 

The results of the logistic regression model with stunting as the dependent variable are shown 

in the following table. It shows the likelihood of stunting falls as the interbirth interval rises. 

The base IBI is set at Group3 (18-23 months). The table shows that as compared to group3, 

children with a preceding birth interval of 11 months or less are more likely to be stunted. 

Similarly, for IBI group2(12-17months), the likelihood of stunting is 0.06 times more as 

compared to 18-23 months. On the other hand, for children in IBI groups of more than 24 

months, the probability of stunting falls. Children in IBI Group=10 (more than 60 months) are 

significantly less likely (0.36 times) to be stunted as compared to the base interval. Children 

whose mothers have attained level of schooling are less likely to be stunted than mothers with 

0 years of schooling. The impact is more as education level rises. Similarly, wealth quintiles 

of households are also a significant factor in determining stunting outcomes. Children in the 

richest wealth quintiles are 0.6 times less likely to be stunted. Mother’s BMI also proves to be 

an important indicator as the likelihood of stunting falls as the former increases and this result 

is statistically significant. The total number of children ever born to a mother also play a very 

significant role as it increases the likelihood of stunted children. One interesting result is as the 

number of months of breastfeeding rises, the likelihood of stunting also rises. While the 

likelihood of stunting is less when the child is wanted as compared to when he/she is unwanted 

or mistimed. Almost all the results that are achieved are statistically significant at 95% 

confidence level. Similar tables are replicated for wasting, underweight, neonatal mortality 

among children and anaemia and hypertension among women. The tables are presented in the 

appendix.  

Although the results show statistical significance for the underweight group, the same cannot 

be said for wasting. In other words, the interbirth interval is no longer a significant factor in 

explaining wasting outcomes. However, wealth, maternal education, and maternal BMI remain 

influential in wasting outcomes. Richer wealth quintiles and higher maternal education levels 

decrease the probability of wasting. Unlike stunting and underweight, an increase in the number 

of months of breastfeeding is associated with reduced likelihood of wasting. 

Table 3: Logit regression of IBI, wealth, mother education, mother BMI, total children on 

stunting, underweight and wasting. 

 

 

Variable Stunting Underweight Wasting 

motherbmi -0.000 (7.20)** -0.001 (11.36)** -0.000 (7.66)** 

totalchild_mother 0.063 (8.00)** 0.042 (5.38)** -0.010 (1.05) 

breastfed 0.016 (21.15)** 0.011 (14.85)** -0.007 (7.70)** 

    
  

1bn.mother_edu -0.073 (2.42)* -0.136 (4.50)** -0.133 (3.67)** 

2.mother_edu -0.191 (7.66)** -0.229 (9.07)** -0.113 (3.77)** 

3.mother_edu -0.390 (8.85)** -0.358 (8.01)** -0.149 (2.92)** 

    
  

1bn.ibi_group 0.193 (2.54)* 0.164 (2.16)* -0.026 (0.28) 

2.ibi_group 0.065 (-1.66) 0.078 (2.00)* 0.015 (0.31) 
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4.ibi_group -0.092 (2.86)** -0.022 (0.68) -0.007 (0.19) 

5.ibi_group -0.173 (4.94)** -0.094 (2.66)** 0.008 (0.19) 

6.ibi_group -0.183 (4.76)** -0.123 (3.20)** 0.025 (0.54) 

7.ibi_group -0.204 (4.69)** -0.206 (4.70)** 0.023 (0.44) 

8.ibi_group -0.278 (5.74)** -0.213 (4.33)** 0.031 (0.54) 

9.ibi_group -0.251 (4.52)** -0.150 (2.69)** -0.033 (0.49) 

10.ibi_group -0.355 (9.26)** -0.218 (5.65)** 0.054 (1.20) 

    
  

2bn.wealth -0.134 (5.28)** -0.218 (8.52)** -0.150 (4.94)** 

3.wealth -0.284 (9.19)** -0.353 (11.18)** -0.236 (6.33)** 

4.wealth -0.474 (12.76)** -0.508 (13.31)** -0.276 (6.20)** 

5.wealth -0.626 (12.89)** -0.669 (13.36)** -0.328 (5.78)** 

    
 

  

2.rur_urb -0.086 (2.65)** -0.193 (5.85)** -0.205 (5.47)** 

    
  

2bn.wantedness 0.107(1.72) 0.019(0.30) -0.122(1.63) 

3.wantedness 0.087(1.84) 0.077    (1.6)                           0.023(0.41) 

    

_cons 0.105 (-1.25) 0.808 (7.71)** -0.045 (0.40) 

N 45,344 46,445 45,133 

 

 

 

 

 

 

 

 

The predictive margins for stunting, wasting and underweight based on various factors have 

also been calculated and is shown in table 4. It shows, for the highest interval group (10 or 

more), the predicted probability of stunting is approximately 34% as compared to 46% for 

group 1. Similarly, for underweight outcome, the probability of a child being underweight falls 

from 41% to 32% as IBI rises from less than 11 months to more than 60 months. And, as 

determined by the logit regression results, wasting outcomes do not follow such a trend. The 

predicted probability of stunting outcomes is the highest for 'unwanted' children 

(approximately 39.5%), followed by 'wanted' children (approximately 39.1%). While, it is not 

seen for wasting and underweight samples. In other categories of wealth and mother’s 

education, predicted probability margins falls with increase in education and wealth. 

 

 



Page | 15  
 

Table 4.0                                                                      Table 4.1 

 

 

 

 

Table 4.3                                                                          Table 4.4                    

Covariates MARGIN 

(Stunting 

sample) 

MARGIN 

(underweight 

sample) 

MARGIN 

(wasting 

sample) 

MOTHER 

EDUCATION 

   

0 0.42 0.39 0.22 

1 0.40 0.36 0.20 

2 0.37 0.34 0.20 

3 0.33 0.31 0.20 

 

 

 

IX. MATERNAL HEALTH OUTCOMES 

Regression analysis of IBI along with other factors on anaemia show that interbirth interval has 

no significant impact on maternal anaemia. The regression results are shown in the table below. 

Mothers with shorter IBI (less than 17 months) are more likely to be anaemic but there is no 

statistical significance. Other variables like BMI and months of breastfeeding reduce the 

likelihood of anaemic mothers. Wealth also plays a role in reducing the probability of anaemia 

among mothers. Household with the richest wealth quintile have lower likelihoods than the 

poorest households. 

 

 

Table 5 Logit regression of association of IBI, wealth, mother education, mother BMI and other 

characteristics with anaemia outcome. 

Variable Anaemia (t-value) Hypertension (t-value) 

motherbmi -0.000 (6.66)** 0.000 (4.31)** 

totalchild_mother 0.023 (2.94)** 0.105 (5.58)** 

Covariates MARGINS 

(Stunting 

sample) 

MARGINS 

(underweight 

sample) 

MARGINS 

(wasting 

sample) 

IBI_GROUP       

1 0.47 0.41 0.20 

2 0.44 0.39 0.21 

3 0.42 0.37 0.21 

4 0.40 0.37 0.20 

5 0.38 0.35 0.21 

6 0.38 0.35 0.21 

7 0.37 0.33 0.21 

8 0.36 0.33 0.21 

9 0.36 0.34 0.20 

10 0.34 0.33 0.21 

Covariates MARGIN 

(Stunting 

sample) 

MARGIN   

(underweight 

sample) 

MARGIN 

(wasting 

sample) 

WANTED/NOT 
   

MISTIMED 0.37 0.34 0.20 

UNWANTED 0.40 0.35 0.19 

WANTED 0.39 0.36 0.21 

Covariates MARGIN 

(Stunting 

Sample) 

MARGIN 

(Underweight 

Sample) 

MARGIN 

(Wasting 

Sample) 

WEALTH 
   

1 0.43 0.41 0.23 

2 0.40 0.36 0.20 

3 0.37 0.33 0.19 

4 0.32 0.30 0.18 

5 0.29 0.26 0.18 
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breastfed -0.007 (9.44)** 0.003 (1.80) 

      

1bn.mother_edu -0.030 (0.99) 0.175 (2.19)* 

2.mother_edu -0.010 (0.39) 0.232 (3.44)** 

3.mother_edu -0.082 (2.04)* 0.161 (1.49) 

      

1bn.ibi_group -0.001 (0.01) -0.061 (0.29) 

2.ibi_group 0.046 (1.25) 0.206 (2.00)* 

4.ibi_group 0.004 (0.12) 0.030 (0.33) 

5.ibi_group -0.014 (0.43) 0.192 (2.05)* 

6.ibi_group 0.021 (0.58) 0.206 (2.06)* 

7.ibi_group 0.051 (1.24) 0.255 (2.31)* 

8.ibi_group 0.027 (0.60) 0.282 (2.37)* 

9.ibi_group -0.030 (0.58) 0.237 (1.73) 

10.ibi_group -0.008 (0.22) 0.382 (4.13)** 

      

2bn.wealth -0.135 (5.30)** 0.105 (1.48) 

3.wealth -0.202 (6.73)** 0.180 (2.27)* 

4.wealth -0.273 (7.85)** 0.323 (3.62)** 

5.wealth -0.424 (9.84)** 0.252 (2.28)* 

      

2bn.wantedness(unwanted) -0.15(2.59)** -0.003(0.02) 

3.wantedness(wanted) -0.241(5.20)** -0.473(4.48)** 

   

2.rur_urb -0.034 (1.12) -0.070 (0.89) 

      

_cons 1.006 (14.63)** -4.464 (28.39)** 

N 50,074 50,074 

 

 

A similar analysis was conducted by substituting anaemia with hypertension among women. 

The findings were quite intriguing. The positive coefficient of the mother's BMI indicates an 

increased probability of hypertension with higher BMI. The likelihood of hypertension 

escalates as the interbirth interval (IBI) increases. Mothers with an IBI of 12-17 months are 

0.21 times more likely to experience hypertension, while this likelihood rises to 0.39 times for 

intervals exceeding 60 months. Wealth quintiles present a conflicting influence, revealing an 

increase in likelihood in the richest quintiles compared to the poorest ones. However, it's worth 

noting that mothers whose children were wanted at the time of birth experience less stress 

compared to those with mistimed or unwanted children. Thus, while there is no association 

between IBI and anaemia among women, larger birth intervals do in fact impact stress levels 

among women.  
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X. DISCUSSION 

The major difference from the above studies is that we have considered interbirth interval rather 

than interpregnancy interval. IBI significantly explains child and maternal health outcomes 

after accounting for heterogeneity. IBI shorter than 18 months (IBI Group 1 and 2) were 

associated with higher risk of stunting and underweight as compared to IBIs of 18-23 months. 

The study also confirmed that likelihood of adverse child health outcomes fall as birth interval 

increases. Thus, longer IBI is protective of child health outcomes. The predictive margins also 

tell the same story. These results are in line with the existing literature by Kannaujia(2023), 

Chungkham et al., 2020, Dhingra & Pingali, 2021, Rustein, 2005. The paper also confirms the 

results of the Kenyan study. Variables like mother’s BMI, maternal education and wealth 

quintiles hold significance in explaining adverse child health outcomes of stunting, 

underweight and wasting.  

The duration of breastfeeding amplifies the probability of experiencing stunting and being 

underweight. This likelihood further intensifies, particularly in the case of exclusive 

breastfeeding (TableA.6, Appendix). While extensive research advocates against the early 

introduction of solid and semi-solid foods, relying solely on breastfeeding but insufficient and 

delayed exposure to foods rich in protein and carbohydrates also pose risks to child health 

outcomes. 

In addition, other factors such as the total count of children ever born to a mother significantly 

influence child health outcomes related to stunting and being underweight. Household 

composition, particularly the number of children, divides the available resources among the 

siblings. Shorter intervals are expected to exacerbate this impact, as the child with a lower birth 

order will be weaned from breastfeeding due to the mother's limited ability to produce 

sufficient milk to meet the nutritional needs of growing infants. However, No such trend was 

seen in this study(Table A.7, Appendix). One reason could be that the paper takes into account 

the total number of children ever born and not total living children.  

Interbirth intervals (IBI) do not demonstrate notable risks concerning women's anaemia levels, 

contrary to findings in some of the reviewed literature. Nonetheless, hypertension shows an 

increasing likelihood with extended birth intervals, potentially linked to maternal aging and 

reduced capacity to care for their children. Notably, child wantedness is a significant factor; 

the probability of hypertension escalates in cases of unwanted pregnancies. Such unplanned 

circumstances can heighten physiological stress in women, compounded by inadequate support 

from family and instability in health and finances. This data contributes to the current body of 

literature concerning the risks associated with Interbirth Intervals (IBI) and the desirability of 

having children in relation to maternal health outcomes.  

The study presents significant contributions in several aspects. Previous research on birth 

spacing primarily focused on the association between Interpregnancy Intervals (IPI) and child 

health outcomes. However, this paper has delved into a more relevant variable, Interbirth 

Intervals (IBI), exploring associations not only with child health outcomes but also with 

maternal health outcomes, which directly affect child health. The inclusion of family fixed 

effects was crucial to eliminate potential dependencies between outcomes of children within 

the same family. Additionally, the study revealed unique and intriguing associations between 

https://www.sciencedirect.com/science/article/pii/S2213398420301093
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7923660/
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1016/j.ijgo.2004.11.012
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the duration of breastfeeding and health outcomes, suggesting the need to reconsider infant 

feeding practices. Future extensions of this research could involve analysing IBIs based on sex 

and birth order, and considering the age of the child, especially when interacting with months 

of breastfeeding, to better understand its role in determining health outcomes. 

 

XI. CONCLUSION 

 

Child and maternal health outcomes serve as crucial indicators of a nation's economic 

development. A higher percentage of undernourished children directly affects a country's 

demographic window, impeding the transition to growth. Moreover, shorter intervals between 

births elevate stress levels among women, resulting in conditions such as preeclampsia and 

organ damage. This study aimed to assess the health and nutritional status of Indian children 

and women, determining the prevalence and factors contributing to malnutrition, with the 

ultimate goal of reducing morbidity in both child and maternal populations. 

 

The findings demonstrated a clear link between interbirth intervals and the occurrence of 

undernutrition, highlighting that shorter interval increase the probability of adverse health 

outcomes. Consequently, our results emphasize the need to address the burden of brief 

interbirth intervals. Enhancing women's reproductive autonomy and intensifying family 

planning efforts stand at the forefront of this initiative. It is imperative to elongate the gap 

between births to ensure adequate replenishment of maternal nutrition and appropriate transfer 

of nutrition to children. Additionally, addressing stress levels in women is crucial, as it elevates 

blood pressure and the risk of stroke. Ischemic heart disease ranks among the top causes of 

female mortality in India, as reported by the World Health Organization. 

 

To achieve this, a comprehensive approach involving diverse stakeholders and strategies is 

vital. This could include comprehensive education targeting girls and women, improving 

accessibility to information about family planning methods and contraceptives. Effective 

mechanisms, such as counselling during antenatal visits by healthcare providers, can be 

instrumental. Moreover, fortifying healthcare infrastructure and guaranteeing access to a wide 

array of affordable and high-quality contraceptive options in both urban and rural areas would 

cater to the varied needs and preferences of individuals. Community-based awareness 

programs that engage both men and women in discussions are pivotal public health tools and 

hold promise as practical, cost-effective, and sustainable approaches to safeguarding the well-

being of children and mothers. 

 

 

 

 

https://data.who.int/countries/356
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XIII. APPENDIX 

 

 

Table A.1 

Logit regression of association of IBI, wealth, mother education, mother BMI and other 

characteristics with stunting outcome. 
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Table A.2 

Margins Calculation for Stunting sample 
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Table A.3 

Logit regression of association of IBI, wealth, mother education, mother BMI and other 

characteristics with underweight outcome. 
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Table A.4 Margins calculation for Underweight Sample 
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Table A.5 Logit regression of association of IBI, wealth, mother education, mother BMI and 

other characteristics with wasting outcome. 
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Table A.6 

Margins calculation for wasting 
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Table.7 

Logit regression of association of IBI, wealth, mother education, mother BMI and other 

characteristics in case of exclusive breastfeeding.
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Table A.8a 

Logit regression of association of IBI, wealth, mother education, mother BMI and other 

characteristics in case of Total children –(less than 4). 
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Table A.8b 

Logit regression of association of IBI, wealth, mother education, mother BMI and other 

characteristics in case of Total children –(more than 5). 
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Table A.9 

Logit regression of association of IBI, wealth, mother education, mother BMI and other 

characteristics with anaemia outcome. 
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Table A.10 

Logit regression of association of IBI, wealth, mother education, mother BMI and other 

characteristics with Hypertension outcome. 
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