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Abstract 

 

Background  

High-risk fertility behaviors (HRFBs) are common in African and South Asian countries and can 

potentially affect child survival. This study examines the high-risk fertility behaviors concerning 

child mortality across the countries.  

Methods 

Data from a series of Demographic and Health Surveys from the year 1987 to 2016 from 24 

South Asian and African countries (N=1,224,832) were included in this study. Four HRFB 

parameters - women’s age <18 or >=34 years at childbirth, birth spacing <24 months, and child 

order of birth >3, were categorized into three exposure levels: i) exposure to any HRFBs 

category (exposure to any of four parameters); ii) exposure to single and multiple HRFB 

category (a combination of two or more parameters); and iii) the specific type of HRFB category 

(either single or multiple HRFB categories). Bivariate descriptive analysis and a multivariate 

logistic regression model were used to examine the association between under-five child 

mortality and various measures of HRFBs.  

Results  

Our pooled data analysis reported that HRFBs was associated with an increased risk of under-

five child mortality in Asian and African countries. Children of women exposed to HRFBs were 

at increased risk of under-five mortality by 77% (Adjusted Odds Ratio (AOR) = 1.771, 95% 

confidence interval (CI): 1.722 - 1.821). Children born within 24 months’ birth interval were four 

times more likely to die (AOR = 4.995, 95% CI: 4.8425.152) than their counterparts. However, a 

single high-risk category was not associated with under-five mortality, and birth order was 

found to be a protective factor against under-five mortality. Age of women (<18 or >=34 years) 

was found to be a risk factor of Under-five child mortality in 16 countries. The association 

between under-five mortality risk and birth interval of less than 24 months was highly 

significant in all countries.  

 

 

Conclusion  

Women’s age at childbirth, birth interval, and birth order were significantly associated with 

under-five mortality. Quality care for women and newborns need to be ensured through 

investment in the healthcare system, and by promoting health services with more focus given to 
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the valuable populations through sexual and reproductive health education programs and 

empowering women.  

 

Keywords: under-five mortality; high-risk fertility behaviors, women’s age at childbirth, birth 

spacing and birth order, Demographic and Health Survey 
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Background 

Health is one of the crucial indicators of the socio-economic development of a country. Many low- 

and middle-income countries (LMICs) are facing challenges in providing affordable and quality 

healthcare [1]. Several socioeconomic factors, including mother's age, genetic makeup, nutritional 

status, alcohols, and drug consumption, are associated with child mortality [2]. Lack of skilled 

human resources, unavailability of advance technologies, and inadequate investment in health care 

significantly increase the rate of infant and maternal mortality in LMICs [1, 3].  

Goal 3 of Sustainable Development Goals (SDGs) envisages to end preventable deaths of 

newborns and children under-five  years of age and to reduce neonatal mortality to at least as low 

as 12 per 1000 live births and under-five mortality to at least as low as 25 per 1000 live births [4]. 

Evidence suggests that risky fertility behavior is the most pressing health issue in the LMICs 

considered as a significant cause of neonatal and under-five mortality [5, 6]. High-risk fertility 

behaviors (HRFBs) can be expressed in terms of too-early or too-late women's age at delivery, 

shorter birth interval, and a higher number of live births [7, 8]. High-risk pregnancies have severe 

ramifications on childhood mortality [5, 9-12]. 

Although under-five child mortality decreased by 59% from 93 deaths per 1,000 live births in 1990 

to 39 in 2018, 5.3 million children died before their fifth birthday in 2018 (Figure 1). Sub-Saharan 

Africa has the highest mortality rate in the world and contributes to 52% of all under-five deaths, 

followed by Central and Southern Asia, accounting for 29% of under-five death [13]. A study from 

Ethiopia indicated a higher risk of under-five mortality associated with high-risk fertility 

behaviors, especially amongst women aged 15 to 18 years having a high ratio of continuous 

pregnancies, and shorter birth spacing [14]. Bangladesh Demographic and Health Survey (DHS) 

report showed that 41.8 % of women evinced a high risk of fertility behaviors, out of which 33% 
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and 8.8% had single HRFB and possessed multiple HRFB, respectively [8]. The prevalence of 

teenage pregnancies in South Asian countries is high, as women are typically married at a younger 

age. In South Asia, the percentage of women married by their 18th birthday is 46%, while those 

in sub-Saharan Africa are 37% [15]. Bangladesh has the highest teenage pregnancy rate of 35% in 

South Asia [16]. Around 30% and 14% of women in sub-Saharan are married before 18 years and 

15 years, respectively [17]. 

Children born to a young or very old mother often pose a higher risk of child death. Social factors 

like age of mother, education, marital status, household wealth index, and place of residence 

contribute to the prevalence of high-risk pregnancies [18]. Women married at a younger age often 

have low education, live in poverty, lack adequate prenatal care, which could influence 

childbearing, and child care [19-21]. Moreover, younger women have not fully developed 

physiologically and gained reproductive maturity posing severe complications during pregnancy 

and delivery. Potentially, children born to such women are often underweight weight [22]. 

Unwanted pregnancies resulting from imprudent planning often create high-risk fertility among 

married and unmarried women [23].  

Birth order of child more than three and birth spacing less than 24 months is contributing to higher 

rates of child mortality in South Asia [16, 24, 25]. The birth interval between the births in South 

Asian countries is higher than compared to sub-Saharan Africa [26]. The birth interval of fewer 

than 24 months [27, 28], higher birth order [29, 30] are significantly associated with higher child 

mortality [31-33]. Birth order of third or higher had around 30% lower risk of Under-five death 

than first and second births [34]. Likewise, the shorter birth interval is a significant factor affecting 

child mortality under the age of five years. Optimal birth interval for child survival was found to 
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be the protective factor for neonatal mortality and infant mortality. The risk of child death 

continued to be the lowest if the interval preceding last birth was 36 months, or more [35]. 

 

**Figure 1** 

 

Child mortality is a serious global health issue. Most of the under-five mortality occurs in 

developing countries in Africa and South Asia, where 2/3 of the world’s poor people live. 

Several factors are associated with child mortality, and the importance of all are linked with 

high-risk fertility behaviors. Women’s age at childbirth, birth spacing, and the birth order 

mutually affect the likelihood of the child and maternal mortality. Only a few studies have 

examined the impact of high-risk fertility behavior on child mortality. 

Moreover, this study intended to evaluate the individual and combined influences of high-risk 

fertility behaviors and their association with under-five child mortality. Risky fertility behaviors 

need to be studied across countries to inform evidence-based policy regarding the reduction in 

child mortality. No study was carried out to the best of our knowledge, which has analyzed 

relationships at a global level. The findings of a nationally representative sample of 24 countries 

of South Asia and Africa would be helpful to understand if the findings across two continents 

contrast or not. 
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Methods 

Data sources 

We used nationally representative data of Demographic and Health Surveys (DHSs) from 24 

Africa and South Asia countries from 1987 to 2016. The DHS was implemented by the ICF 

international of Calverton, Maryland, USA, with the financial support from the United States 

Agency for International Development (USAID) after obtaining ethical approval from the ethical 

review board of the DHS program (http://www.dhsprogram. com) and the respective countries. 

The DHS collects information on critical demographic and health-related indicators such as 

mortality rates, fertility, family planning, maternal and child health status, and nutrition using a 

stratified sample of households based on cluster design with an average response rate of more than 

90%. We pooled data from all 24 countries to improve the estimation of effects and to control 

random sampling variation with more efficiency. A total of 1,224,832 samples of 15-49 years of 

women’s (<18y or >=34 years), birth spacing (<24 months), and the birth order of the child (>3) 

women who had gone through childbirth in the previous five years were included in our analysis 

(Table 1). Details of the sampling design and data collection procedure for each survey are 

available in the respective country DHS reports. 

Study outcomes 

The outcome indicator analyzed in this study was under-five child mortality (the probability of a 

child dying before reaching the age of 5 years). The under-five mortality variable was treated as 

dichotomous for analysis; 1 assigned for child death and 0 for alive. 
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Exposures 

The primary exposure variable for this study was high-risk fertility behaviors of the mother, 

measured by four parameters: mother’s age of 18 years or less at the time of first childbirth; 

mother’s age 34 years or more at the time of childbirth; the latest child born in less than 24 months 

preceding the previous birth; and birth order of latest child three or higher. For the analysis 

purpose, we have categorized exposures into three categories: i) exposure to any HRFB category 

(exposure to any of four parameters); ii) exposure to single and multiple HRFB category (a 

combination of two or more single parameters; and iii) the specific types of HRFB category (either 

single HRFB or multiple HRFB categories).  

 

Potential confounders 

Several potential confounding factors were adjusted in studying the association between HRFB 

and under-five child mortality. Potential confounding variables, such as breastfeeding mothers, 

women’s occupation, mother’s education, mother’s empowerment, residential status, the size of a 

child at birth, and wealth index, were adjusted in multiple regression analysis models.  

 

Independent variables 

We included several socio-demographic variables that are theoretically and empirically linked to 

high-risk fertility behavior and child mortality. Maternal age was classified into three groups: small 

age (16-19 years), middle-aged (20-35 years) and older age (36-49 years); birth spacing was 

classified into two groups: short birth interval (<24 months) and long birth interval (24 or more 

months) and birth order (coded as 1-3 and >3. The outcome, exposure, and potential confounder’s 
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variables used in this study were coded as 0 or 1 (Table 1). 

**Table 1** 

Statistical analysis 

Descriptive statistics was presented as frequencies and percentages to summarize study variables. 

We created three models to analyze the outcome variable where each model contains different 

HRFB predictors (any high-risk code 1 and 0 if no risk; single high-risk code 1 and 0 if no risk; 

multiple high-risk code 1 and 0 if no risk). Multivariate logistic regression analysis was 

computed to explore the association between under-five child mortality and women's age, birth 

interval, and birth order. Covariates were entered simultaneously into the multivariate regression 

models. For the analysis, risky fertility behavior was categorized into the following three groups 

(i) any HRFB category (ii) single and multiple HRFB categories (iii) the specific type of HRFB 

category. Single high-risk fertility behavior may be characterized by any of the following 

condition: (i) mother’s age <18 years at the time of childbirth (ii) mother’s age >=34 years at the 

time of delivery (ii) the latest child was born <24 months after the previous birth, and (iv) the 

most recent child order of birth > 3. For multiple high-risk fertility behavior combinations of two 

or more individual conditions, are required. 

We used the logit regression model for analyzing the data. A general and brief sketch of the 

model is expressed as follows. The general logit model takes the form: 

𝑦𝑡 =  𝑥𝑡
′𝛽 +  𝜇𝑡 

Here, 𝑦𝑡 is a binary response variable of the children, who die before reaching the age of 5y, 

satisfying the following conditions: 
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𝑓(𝑥𝑎𝑔𝑒<18) = {
1, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 mother′s age < 18 

0, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝑚𝑜𝑡ℎ𝑒𝑟′𝑠 𝑎𝑔𝑒 ≥ 18 
 

𝑓(𝑥𝑎𝑔𝑒≥34) = {
1, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝑚𝑜𝑡ℎ𝑒𝑟′𝑠 𝑎𝑔𝑒 ≥ 34

0, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝑚𝑜𝑡ℎ𝑒𝑟′𝑠 𝑎𝑔𝑒 < 34
 

𝑓(𝑥𝑠𝑝𝑎𝑐𝑖𝑛𝑔) = {
1, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝑏𝑖𝑟𝑡ℎ 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 < 24 𝑚𝑜𝑛𝑡ℎ𝑠
0, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝑏𝑖𝑟𝑡ℎ 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 ≥ 24 𝑚𝑜𝑛𝑡ℎ𝑠

 

𝑓(𝑥𝑏𝑖𝑟𝑡ℎ 𝑜𝑟𝑑𝑒𝑟) = {
1, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝑏𝑖𝑟𝑡ℎ 𝑜𝑟𝑑𝑒𝑟 > 3
0, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝑏𝑖𝑟𝑡ℎ 𝑜𝑟𝑑𝑒𝑟 1 − 3

 

𝑓(𝑥𝐻𝑅𝐹𝐵) = {
1, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝐻𝑅𝐹𝐵
0, 𝑖𝑓 𝑎 𝑐ℎ𝑖𝑙𝑑 𝑑𝑖𝑒𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 59 𝑚𝑜𝑛𝑡ℎ𝑠 𝑤ℎ𝑒𝑛 𝑛𝑜 𝐻𝑅𝐹𝐵

 

and 𝑥𝑡 is a vector of exogenous variables. The conditional probability 𝑃𝑟(𝑦𝑡 = 1|𝑥𝑡) measures 

the likelihood of child mortality before reaching the age of 5 years due to high-risk fertility 

behavior. The 𝜇𝑡 is the error for 𝑡𝑡ℎ observations and the coefficient 𝛽 measures the change in 

the probability of child death before reaching the age of 5 years because of high-risk fertility 

behavior as a result of a unit change in the 𝑥𝑡. 

𝑃𝑟 (𝑦𝑡 = 1|𝑥𝑡 ) =  
𝑒𝑥𝑡

′

1 +  𝑒𝑥𝑡
′ 

The estimator 𝛽 can be estimated by maximizing the following log-likelihood function ℒ(𝛽). 

𝛽 ̃ =  
arg 𝑚𝑎𝑥

𝛽
 [ln ℒ(𝛽)] 

𝛽 ̃ =  
arg 𝑚𝑎𝑥

𝛽
[∑ (𝑦𝑡 ln (

𝑒𝑥𝑡

1 +  𝑒𝑥𝑡
) +  (1 −  𝑦𝑡) ln (

𝑒𝑥𝑡

1 +  𝑒𝑥𝑡
))

𝑡
] 
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The three measures of HRFB were presented in forest plots to explain weighted estimates (risk 

of under-five child mortality and odds), and 95% confidence interval. After controlling potential 

confounders, bivariate descriptive analysis and multivariate logistic regression analysis was 

conducted in Stata 14.1 using child mortality as the dependent variable and HRFB as the 

independent variable. 

Eligibility criteria  

All the observations, available in various rounds of DHSs were included. The women within 15-

49 years’ age group, who had gone through childbirth in the previous five years, were included 

in our analysis.  
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Results 

Descriptive statistics 

The overall child mortality in 24 countries was 80 per 1000 live births. The lowest child 

mortality was in Egypt (45/1000 lives), and the highest was in Niger (130/1000 lives). 

Approximately 8 %of women gave birth at the age of 18 years or less, while 16 %gave birth at 

age 34 years or above. Rwanda (1.3%) had the least percentage of women who gave birth ≤ 18 

years, and the highest was in Bangladesh (17%). Indian (5.7%) and Rwanda (23%) had the 

highest and lowest proportion of women aged 34 years or above who gave birth. Over one-fifth 

of women gave birth ≤ 18 years or ≥ 34 years of age. The percentage of women who gave birth 

either at the age of 18 years or younger or 34 years or older was lower in India (12%) and higher 

in Guinea (26%). The 10 %of children were born when the birth interval was less than 24 

months. Percentages of children born within 24 months’ birth interval was low in Zimbabwe 

(5.2%), and high in Pakistan (21%). Over 42% of the children in our sample had the birth order 

of more than three. The lowest percentage of such children was in India (25%), and the highest 

was in Niger (56%) (Table 2). 

**Table 2** 

 

After adjusting for covariates, high-risk fertility behaviors increased the risk of under-five child 

mortality by 77.1% (AOR = 1.771, 95% CI: 1.722 - 1.821). The children who were breastfed 

were 94.8% less likely to die than children who were never breastfed (AOR = 0.0522, 95% CI: 

0.0502 - 0.0544). The children of working women were 11.4% (95% CI: 1.080 - 1.149), more 

likely to die than the children of not working. Children of empowered mothers and from urban 

were 5.6% (AOR = 0.944, 95% CI: 0.917 - 0.970) and 9.5% (AOR = 0.905, 95% CI: 0.870 - 
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0.942), respectively, less likely to die relative to the mothers who were not empowered and from 

rural areas. A significant relationship was observed between the mothers with primary level 

education and the likelihood of child mortality (AOR = 0.958, 95% CI: 0.927 - 0.990). In 

comparison to the children whose mothers were uneducated, children of mothers who received 

secondary (AOR = 0.768, 95% CI: 0.734 - 0.804) and higher education (AOR = 0.531, 95% CI: 

0.473 - 0.595) were at less risk of under-five mortality. In comparison to the small size child at 

birth, average and large size children at birth were less likely of becoming a victim of under-five 

mortality. Compared to the children whose mothers were very poor, under-five children from the 

middle-class and rich mothers were less likely to die. The association between high-risk fertility 

behavior and under-five child mortality was highly significant at p<0.001. Compared to 

Bangladesh, the highest risk of under-five mortality was found in Nigeria (AOR = 3.845, 95% 

CI: 3.321 - 4.452), and the lowest was in Egypt (AOR = 0.532, 95% CI: 0.466 - 0.607).  As 

compared to 998, the risk of under-five mortality was 3.1 times higher in 2001, but this risk was 

reduced to 0.50% in 2015. (Table 3) 

**Table 3** 

 

Single high-risk category 

Table 4 shows the relationship between HRFB and under-five mortality in a single high-risk 

category. Children whose mother’s age was 18 years or below at the time of childbirth were 

48.8% (95% CI: 1.426-1.553) more likely to die than those children born from mothers whose 

age was 18 years or above. Mother’s age at birth 34 years or more was not significantly related 

to under-5 mortality. The preceding birth interval was significantly related to under-five 
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mortality. However, children who were born when the birth interval was less than 24 months 

were four times (95% CI: 4.842-5.152) more likely to die than those children who were born 

when the preceding birth interval was 24 months or more. The children whose birth order was 

greater than 3 were 4.3% less likely to die than those children who had birth order 1 to 3 (AOR = 

0.957, 95% CI: 0.932-0.983). The result from this study clearly showed that the children born 

from breastfeeding mothers, children from urban and educated mothers, average and large size of 

children at birth, mothers belonging to middle richer and richest were less likely to die than the 

reference group. The children of working mothers were more likely to die than the children of 

non-working mothers. Concerning the single high-risk factor, the age of younger and older 

mother, birth interval, and the birth order had a significantly higher risk of under-five mortality 

in Nigeria relative to Bangladesh. The relationship between high-risk fertility behavior and 

under-five mortality was highly significant at p<0.001. 

**Table 4** 

 

Multiple high-risk categories 

The most common highest multiple risk factors in Nigeria were the mother’s age at childbirth 

<18 years and the birth interval of <24 months whereas the lowest multiple risks factor in Egypt 

were birth interval of <24 months and the birth order >3 (Table 5). The children whose mother’s 

age at the childbirth was <18 years and the children who were born in less than 24 months 

preceding birth were 4.6 times (95% CI: 4.300-5.057) more likely to die. The combination of 

high-risk fertility behaviors such as children born to the mother whose age was <18 years, birth 

order of children >3, and birth interval <24 months was not significantly associated with under-
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five child mortality. Compared to the children born from mother with no multiple risks, children 

born from a mother who has combination of multiple high-risk factors - children born from 

mothers whose age at childbirth was >34 years, children born within 24 months period preceding 

birth, and the children’s order of birth >3, were 4.5 times more likely to die (95% CI: 4.162-

4.945). Likewise, children of mothers with a combination of HRFB, age at childbirth >34 years, 

and the birth interval <24 months, and the birth order >3, were at increased risk of dying before 

their fifth birthday. Children of breastfeeding mothers, urban areas, educated mothers, the 

average and large size of a child at birth, the middle class and rich mother’s children were less 

likely to die than the reference group. The risk of under-five child mortality increased 

significantly among mothers of younger age, older mothers, birth interval less than 24 months, 

and birth order more than 3 in Nigeria than compared to Bangladesh. 

 

 

**Table 5** 

 

Out of 24 countries, 16 countries (Bangladesh, Benin, Cameroon, Congo Democratic Republic, 

Guinea, India, Kenya, Madagascar, Malawi, Mali, Mozambique, Niger, Nigeria, Uganda, Egypt, 

and Tanzania) showed a positive association between mother’s age of <18 or >34 years at 

childbirth and under-five child mortality. No significant association between <18 or >34 years 

and child under-five mortality was observed in eight countries (Ghana, Cote d’Ivoire, Morocco, 

Pakistan, Rwanda, Zimbabwe, Burkina Faso, and Zambia. Age factor <18 or >34 years was 

found to be a risk factor for the under-five mortality (Figure 2). A positive relationship between 

birth interval <24 months, and under-five child mortality was observed in all countries. In 24 
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countries, the birth interval <24 months was associated with higher odds of child mortality.  

**Figure 2: Under-five mortality risks with mother’s age** 

Out of 24 countries, a positive association between birth order >3 and child mortality was found 

in three countries (India, Madagascar, and Pakistan), and the negative association was observed 

in seven countries (Malawi, Mali, Mozambique, Rwanda, Tanzania, Uganda, and Zambia) 

(Figure 1). We did not find an association between birth order >3 and child mortality in 14 

countries (Bangladesh, Benin, Burkina Faso, Cameroon, Congo Democratic Republic, Cote 

d’Ivoire, Ghana, Guinea, Kenya, Morocco, Niger, Nigeria, Egypt, and Zimbabwe) (Figure 4). 

**Figure 3: Under-five mortality risks with birth interval** 

**Figure 4: Under-five mortality risks with birth order** 

 

Discussion 

This study aimed to investigate factors associated with child mortality concerning HRFB using 

national representative samples from 24 countries. The descriptive analysis found that the lowest 

under-5 child mortality was in Egypt, and the highest under-5 child mortality was in Niger. In 

multivariate analyses, we found that among the children with their mother’s age <18y, 48.8% 

were more likely to die than those children with their mother's age >=18 years. These findings 

are consistent with some previous studies showing high mortality among children born from 

mothers (less than 18 years) [12, 36-39]. Another study shows that the mothers aged (13-19 

years) have a high risk of neonatal mortality as compared to mothers of 20-34 years old [40]. The 

child mortality risk is higher among 40 years older women than compared to 35 to 39 years old 
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women [41]. According to Bangladesh DHS, there is less risk of child mortality for children of 

adult mothers than children of teenage mothers [42].  

The high risk of under-five mortality is associated with low maternal age <18 years. Young 

mothers are not fully matured physically and deprived of nutritional and biological advantages, 

which directly affect fetal development [43]. Later, the children born from younger mothers are 

associated with adverse birth outcomes, such as low birth weight, childhood stunting, and other 

adverse neonatal and infant health problems including childhood mortality [44-46]. In our study, 

the mother’s age at childbirth >=34 years was not significantly related to under-5 mortality.  

However, the likelihood of death was 2.8% less among children born from mothers aged >=34 

years than compared to children born from mothers age 34 years or older. The fact that older 

mothers have a higher risk of maternal anxiety, hormonal disorder, and low uteroplacental blood 

flow increases the risk of congenital and chromosomal abnormalities, which further cause 

complications to the child [47, 48]. 

The birth interval of fewer than 24 months preceding birth appeared to be a more important 

cause of under-five death in our study. Children born before 24 months’ birth interval were four 

times more likely to die than whose birth interval was 24 months or more preceding birth. 

Previous studies found a similar association between birth interval and child mortality [12, 27, 

28, 49-51].  

Shorter the birth interval higher will be the adverse effects on the mother’s physiological well-

being. Ample time is needed for the muscles of reproductive organs to gain strength and recover 

from depleted nutrition. Moreover, the chances of transmission of the disease increase 

significantly due to the short intervals [39]. Longer birth interval helps poorer families to recover 
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from the economic losses and enables them to care new-borns [35]. A study showed that spacing 

of 2 to 5 years between births helps reduce child mortality [52]. The risk of neonatal mortality is 

increased by the short birth spacing of fewer than 33 months than the long birth spacing of more 

than 33 months [40].  

In sub-Saharan Africa, shorter birth spacing is regarded as a major risk factor of child and 

maternal mortality. In contrast, the mortality rate is low when the birth interval is 42 to 53 

months [39]. The short inter-pregnancy interval is associated with increased risk of premature 

membrane rupture, rupture of the uterus when women try vaginal delivery after caesarean, 

antepartum haemorrhage, anaemia, placental abruption which ultimately increases the risk of 

fetus mortality [53, 54]. Depression of the mother due to previous neonatal death may increase 

the risk of subsequent mortality of neonates [31]. 

Children of the birth order of more than three were 4.3% less likely to die than those children 

having birth order one through three. While some studies have reported that low birth order has 

little effect on child mortality [55, 56], many studies from Asian and African countries strongly 

supported the association between low birth order and child mortality [49, 57-60].  

Some studies have shown that the risk of under-five mortality increases with the increase birth 

order of two [40, 61-63] and four or more [29, 51, 64]. A multi-country analysis also showed that 

higher birth order was negatively associated with the risk of under-five and under–two mortality. 

Moreover, children of the third or higher birth order had around 30% lesser risk of child death 

than first and second births [34]. However, the researcher has found inconsistent findings 

between birth order and child survival [61].  

Due to repeated births, chances are higher that mothers have septic abortions and premature 
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rupture of fetal membranes or uterine bleeding affecting reproductive organs. Psychologically, a 

multiparous woman would have less time and energy to take care of all children, and chances of 

child neglect can lead to child mortality. Additionally, mother belonging to lower socioeconomic 

status, and low education status tend to have many children and live in less favourable lifestyle 

[65].  

Our study outcome showed that children of working women were 11.4% more likely to die than 

the children of not working women. Working women have less time to look after their children 

due to their professional demands [66]. Moreover, they also remain under-stress because of 

tiresome professional and personal duties [67], leading to the risk of child mortality.  

This study has some limitations. Different geographic regimes have different social, cultural, and 

economic dynamics. Various health vulnerabilities and genetic makeup of the participants from 

different countries could be a source of bias. Since exposure variables were based on interviews 

and self-reported accounts leading to recall bias. To avoid such biases, samples in this study 

were restricted to women living with their last child born in 5 years preceding the study. Being a 

cross-sectional study, data from DHS cannot assess causality between the predictors and under-

five child mortality. Prospective investigations are required to assess the HRFB and its effect on 

child mortality. Lastly, the use of DHS data between 1987 and 2016 allowed us to examine the 

influence of various measures of HRFB across several countries of Asia and Africa. 

Conclusions  

The cross-country analysis of HRFB and under-five child mortality showed a positive 

association between under-five child mortality and various measures of HRFB, viz. women’s age 
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at childbirth, birth interval, and birth order of the child. Factors such as mothers breastfeeding 

practices, mother’s occupation, education level, women’s empowerment, place of residence, size 

of child at birth, and wealth index, increased the risk of under-five mortality. Child mortality was 

found to be very high in LMICs, mostly attributed to HRFBs. Awareness and health education 

programs through various social, print, or electronic media should be intensified to educate the 

rural population on sexual and reproductive health and women empowerment.  

Women’s age at the time of childbirth <18 y or >34 years, birth spacing <24 months, and birth 

order >3 were the risk factors for child mortality. These findings call for countries to indorse and 

end risky fertility behaviors such as health act minimum age at marriage, recommend an 

appropriate birth interval, promote the use of family planning methods, avoid unwanted 

pregnancies, and discoursing three or more pregnancies. Investment in healthcare should be 

increased to improve the quality of care of mothers and neonates. Community-based 

interventions need to strengthen by mobilizing grass-root level health workers to target women 

from rural areas and poverty-stricken families where the highest number of under-five mortality 

exists. 
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Figure Legends 

 

Figure 1: Global under-five, neonatal, infant mortality rates (1990-2017) 

                                                                            

 

 

 

 

 

 

 

 

 

 

Source: United Nations Inter-Agency Group for Child Mortality Estimation (UNIGME) 2018  
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Figure 2: Under-five mortality risks with mother’s age 
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Figure 3: Under-five mortality risks with birth interval 
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Figure 4: Under-five mortality risks with birth order 
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1.01 (0.87, 1.18)

1.08 (0.88, 1.32)

1.13 (1.06, 1.21)

0.94 (0.83, 1.07)

1.06 (0.87, 1.28)

1.07 (0.97, 1.19)

1.04 (0.94, 1.15)

0.90 (0.80, 1.01)

0.87 (0.68, 1.11)

U5 mortality risk  
with birth order

>3 

U5 mortality risk  
with birth order

>3 

.6666667 1 1.5
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List of tables  

Table 1: List of recoded variables  

Variables Categories 

Outcome variables  

Under-five child mortality  If a child alive  Ref 

If a child dead  

Exposure variables  

Bio-demographic risk 

factors  

Mother’s age at birth >=18 years Ref 

<18 years   

Mother’s age at birth <34 years Ref 

>=34 years  

Birth interval  >=24 months Ref 

<24 months  

Birth order  1-3 Ref 

>3  

Potential confounding variables  

Birth control Mothers of breastfeeding Never breastfeed Ref 

Ever breastfeed  

Socioeconomic controls Women’s working status  Not currently 

working 
Ref 

Working   

Mother’s empowerment  Not empowered  Ref 

Empowered   

Mothers education  No education Ref 

Primary   

Secondary   

Higher   

Household wealth quintile Poorest  Ref 

Poorer   

Middle    

Richer   

Richest   

Demographic controls Residential status  Rural  Ref 

Urban   

The size of a child at birth  Small  Ref 

Average   

Large   
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Table 2: High-risk fertility behaviours characteristic of the countries included in the study 

   Mortality  Mother’s age  Interval Order 

Country Year N Under 5  < 18 > 34 < 18 | > 34  < 24 > 3 

Bangladesh 1994 3870 79  14.8 8 21  4 35.3 

Bangladesh 1997 6127 86  19.5 6.9 24.9  8.2 33.2 

Bangladesh 2000 6825 69  19 7.3 24.8  7.9 28.3 

Bangladesh 2004 6873 67  18.6 7 24.3  7.8 27.4 

Bangladesh 2007 5975 51  17.9 6.5 23.2  6.6 23.4 

Bangladesh 2011 8634 42  16 5.6 20.4  5.1 18.1 

Bangladesh 2014 7977 38  16.4 4.9 20.1  4.5 15 

Benin 1996 2753 72  4.7 19.9 21.6  3.3 47.8 

Benin 2001 5008 100  5.8 17.5 20.1  7 45.3 

Benin 2006 15033 75  5 15.4 17.6  6.9 44.3 

Benin 2011 12545 46  4.5 15.4 17.1  7.6 39.8 

Burkina Faso 1993 6140 121  6.2 18 21.6  7.3 51.6 

Burkina Faso 1998 6040 145  6.6 20.7 24.2  7.7 52.1 

Burkina Faso 2003 10534 122  5.8 20.7 23.5  5.6 48.9 

Burkina Faso 2010 14776 81  5.2 18.7 20.8  5.7 47.7 

Cameroon 1991 3354 83  11.9 13.6 23.1  11.2 49.3 

Cameroon 1998 2364 79  10.8 14.1 22.6  6.1 43.8 

Cameroon 2004 7738 95  11.1 13.1 21.9  10.3 41.9 

Cameroon 2011 11251 82  9.6 14 21  11.1 42.2 

Congo DR 2007 8689 100  6.2 19 21.9  14.7 46.6 

Congo DR 2013 17692 68  6.7 17.4 21.3  14.6 47.6 

Cote d'Ivoire 1994 3853 83  11.3 14.7 23.2  4.2 47.8 

Cote d'Ivoire 1998 2112 137  11.4 16.3 24.8  8.9 43 

Cote d'Ivoire 2011 7141 76  8.9 15.8 22  7.5 40.3 

Egypt 1988 8458 76  4.7 15.4 17.2  19.1 44.9 

Egypt 1992 8473 66  3.7 14.9 16.1  15.5 43.2 

Egypt 1995 11122 59  4.5 13.8 15.7  12.9 37.4 

Egypt 2000 10949 39  3.2 13.1 13.6  11.8 32 

Egypt 2005 13045 31  3.1 12 12.7  9.9 24.2 

Egypt 2008 10176 22  2.9 11.3 11.9  8.2 20.2 

Egypt 2014 15039 21  2.2 10.8 10.7  9.9 19 
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Ghana 1988 3970 103  5.2 19.1 21.4  9.5 46.4 

Ghana 1993 2101 60  4.6 18.9 20.2  3.6 42.2 

Ghana 1998 3052 70  4.4 21.4 22.2  6.4 40.4 

Ghana 2003 3494 75  4 22.9 23.4  6.7 41.7 

Ghana 2008 2783 57  4.6 20.2 21.1  6.6 37 

Ghana 2014 5403 41  4.4 22.6 23.2  7 36.9 

Guinea 1999 5613 130  11.4 17.1 25.3  8.1 50.4 

Guinea 2005 6034 107  10.1 21.2 27.3  4.7 50.8 

Guinea 2012 6757 80  12.5 17.3 26.7  6 44.3 

India 1992 49258 76  9.9 6.7 15.2  10.2 30.8 

India 1998 32366 62  9.6 5.5 13.7  7.3 27.3 

India 2005 55541 60  7.7 5.5 12  12.4 26.2 

India 2015 245759 41  3.3 5 7.1  11.4 14 

Kenya 1989 6937 72  7 17.7 21.5  15.9 54.1 

Kenya 1993 5958 74  6.6 15.3 19.4  12.6 48.1 

Kenya 1998 3364 71  6.4 13.8 17.3  7.7 39.6 

Kenya 2003 5901 84  7.1 14.7 19  12.2 39.6 

Kenya 2008 5698 58  6.5 13.2 17.4  12 38.9 

Kenya 2014 18951 40  6.2 14.3 17.9  8.8 34.3 

Madagascar 1992 5544 114  8.7 17.1 23  16.8 50.6 

Madagascar 1997 3818 87  10.4 16.3 23.7  8.5 45.6 

Madagascar 2003 6177 67  9.9 17.4 24.5  12.4 42.2 

Madagascar 2008 12449 53  11.1 18.2 26.5  11.5 42.8 

Malawi 1992 4390 159  8.3 20.5 25.9  11 50.9 

Malawi 2000 11662 124  7.9 14.9 20.4  9.2 40.6 

Malawi 2004 10395 84  7.9 13.6 19.2  7.5 38.9 

Malawi 2010 18850 77  7 14.6 19.2  7.8 41.8 

Malawi 2016 16556 43  8.5 13.9 19.9  4.8 36.6 

Mali 1987 3344 151  9.1 18.5 24.7  13.6 54.2 

Mali 1995 5844 124  8.7 18.8 24.2  6.7 54.9 

Mali 2001 12793 149  9.8 18.4 25.2  10.7 53.5 

Mali 2006 13941 124  10.2 16.7 24.2  11.2 51 

Mali 2012 10069 67  9.7 15.5 22.2  10.6 47.4 

Morocco 1987 5955 76  3 19.9 20  16.4 51.9 

Morocco 1992 5080 61  2.7 23.9 22.2  13.6 51.1 
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Morocco 2003 5860 37  2.8 22.5 21.4  7.8 31.5 

Mozambique 1997 4104 91  10.4 15.5 23.1  4.4 41.6 

Mozambique 2003 10268 109  11 14.8 23.7  7.8 43.2 

Mozambique 2011 11265 68  9.9 17.6 24.6  7.5 43.3 

Niger 1992 6955 200  10.1 13.7 21.8  14.8 56 

Niger 1998 4839 114  11.9 17.6 26.4  7.1 54.8 

Niger 2006 9557 112  10.1 17.1 24.4  9.8 55.8 

Niger 2012 12882 74  8.3 16.5 21.8  12 57.1 

Nigeria 1990 7877 125  8.4 15.7 22  13.7 50.2 

Nigeria 1999 3419 92  7.8 16.5 20.6  6.8 45.8 

Nigeria 2003 5971 132  9.2 16.3 23  12.5 47.3 

Nigeria 2008 27141 106  7.5 18.3 22.6  12.5 46.9 

Nigeria 2013 30726 85  7.2 18.5 22.3  11.2 47.5 

Pakistan 1991 6349 92  4.4 15.9 17.3  16.8 49.7 

Pakistan 2006 8951 81  3.6 15.6 16.3  18.5 44.7 

Pakistan 2012 11736 74  2.6 13.5 13.2  19.5 40.1 

Rwanda 1992 5554 105  2.2 23.9 22.4  10.1 52.9 

Rwanda 2000 7984 137  2 25.4 23.7  12.8 45.8 

Rwanda 2005 8495 100  1.4 24.1 22  12.9 47.8 

Rwanda 2010 8868 54  1.3 21 19.3  9.6 40.5 

Rwanda 2014 7762 35  1.9 19.8 18.2  6.8 32.4 

Tanzania 1991 7834 101  7 16.7 21.4  8.9 44.7 

Tanzania 1996 6673 99  6.2 16.9 20.4  9.2 45.1 

Tanzania 1999 3180 114  7.1 15 19.6  8 42 

Tanzania 2004 8394 80  7 14.6 19.2  8.6 41.2 

Tanzania 2010 7939 57  6.3 17.8 20.9  8.2 43.5 

Tanzania 2015 9618 48  6.8 18.9 22.9  9.4 40.4 

Uganda 1988 4868 127  10.4 14.5 22.6  15.6 50.4 

Uganda 1995 5836 90  10.1 12.7 20.7  12.7 46.3 

Uganda 2001 7466 106  8.7 13.9 20.1  15.7 48.6 

Uganda 2006 8162 86  6.2 15.9 19.4  14.5 53.5 

Uganda 2011 7813 63  6.7 16.7 20.2  14.2 50.5 

Zambia 1992 6040 133  9.8 15 22.4  9.4 45.8 

Zambia 1996 6883 141  8.8 13.5 20.1  10.8 43.2 

Zambia 2001 6430 121  9.9 14.5 22.1  7.9 42.3 
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Zambia 2007 6156 82  7 15.5 20  9 44.8 

Zambia 2013 12970 52  8 17 21.9  7.8 44.6 

Zimbabwe 1988 3228 55  6.1 16.4 20.3  8.9 47.7 

Zimbabwe 1994 2298 58  6.8 16 19.8  3.2 37.7 

Zimbabwe 1999 3451 76  7.8 14 19.5  4.9 29.2 

Zimbabwe 2005 5075 64  7.2 11.4 16.5  4.5 25.6 

Zimbabwe 2010 5444 64  7.5 11.4 16.6  4.2 22.4 

Zimbabwe 2015 6138 53  6.6 14.5 18.4  5.3 28.1 

Average   83.7  7.7 15.6 20.7  9.6 42 

Min   21  1.3 4.9 7.1  3.2 14 

Max   200  19.5 25.4 27.3  19.5 57.1 

 

Mother’s age refers to the mother’s age at the time of childbirth; Interval and Order refer to the Birth 

Interval and Birth Order, respectively. 
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Table 3: Associations between any high-risk category of fertility behaviours among women aged 

15–49 years and under-five child mortality 5 years preceding the survey. 

 OR 95% CI 

Any High-Risk Category   

No 1 [1,1] 

Yes 1.771*** [1.722,1.821] 

Ever Breastfed   

Never Breastfed 1 [1,1] 

Ever Breastfed 0.0522*** [0.0502,0.0544] 

Woman's working status   

Not currently working 1 [1,1] 

Working 1.114*** [1.080,1.149] 

Mother's empowerment   

Not empowered 1 [1,1] 

Empowered 0.944*** [0.917,0.970] 

Residence  

Rural 

1 [1,1] 

Urban 

Mother’s education 

0.905*** [0.870,0.942] 

No Education 1 [1,1] 

Primary 0.958* [0.927,0.990] 

Secondary 0.768*** [0.734,0.804] 

Higher 0.531*** [0.473,0.595] 

Size of child at birth   

Small 1 [1,1] 

Average 0.715*** [0.692,0.740] 

Household wealth index 0.707*** [0.681,0.733] 

Poorest 1 [1,1] 

Poorer 0.978 [0.944,1.013] 

Middle 0.906*** [0.873,0.941] 

Richer 0.860*** [0.825,0.897] 
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Richest 0.698*** [0.659,0.740] 

Bangladesh 1 [1,1] 

Cameroon 2.416*** [2.078,2.810] 

Congo Democratic Republic 2.656*** [2.225,3.170] 

Benin 0.986 [0.841,1.156] 

Ghana 1.732*** [1.467,2.044] 

Guinea 3.086*** [2.625,3.628] 

India 2.071*** [1.799,2.386] 

Cote d'Ivoire 1.950*** [1.579,2.410] 

Kenya 1.881*** [1.607,2.201] 

Madagascar 1.643*** [1.390,1.943] 

Malawi 2.337*** [2.078,2.629] 

Mali 1.757*** [1.496,2.064] 

Morocco 0.671*** [0.547,0.825] 

Mozambique 2.641*** [2.267,3.077] 

Niger 2.290*** [1.938,2.705] 

Nigeria 3.845*** [3.321,4.452] 

Pakistan 2.302*** [1.902,2.786] 

Rwanda 1.696*** [1.495,1.926] 

Zimbabwe 3.449*** [2.964,4.014] 

Uganda 1.495*** [1.270,1.760] 

Egypt 0.532*** [0.466,0.607] 

Tanzania 2.141*** [1.851,2.477] 

Burkina Faso 3.043*** [2.646,3.499] 

Zambia 1.452*** [1.238,1.703] 

1998 1 [1,1] 

1999 0.983 [0.816,1.185] 

2000 2.530*** [2.263,2.828] 

2001 3.100*** [2.704,3.553] 

2003 1.487*** [1.317,1.679] 

2004 1.299*** [1.148,1.470] 
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2005 0.876*** [0.811,0.945] 

2006 1.900*** [1.655,2.181] 

2007 1.467*** [1.236,1.742] 

2008 0.949 [0.834,1.080] 

2010 0.968 [0.867,1.080] 

2011 1.001 [0.876,1.143] 

2012 0.967 [0.844,1.109] 

2013 0.737*** [0.644,0.842] 

2014 0.884 [0.774,1.009] 

2015 0.512*** [0.467,0.561] 

2016 0.601*** [0.510,0.708] 

Log-Likelihood -134903.7  

χ2 28274.6  

P 0.000  

Exponentiated coefficients; 95% confidence intervals in brackets 

* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 4: Associations between high-risk fertility behaviours among women aged 15–49 years and 

under-five child mortality 5 years preceding the survey.  
 Model (1) Model (2) Model (3) Model (4) 

 OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Mother’s age at birth 

(years) 

        

 >=18 1 [1,1]       

 <18 1.488*** [1.426,1.553]       

Mother’s age at birth 

(years) 

        

 <34   1 [1,1]     

 >=34   0.972 [0.939,1.006]     

Birth interval (months)         

>=24     1 [1,1]   

<24     4.995*** [4.842,5.152]   

Birth order of the child         

1-3       1 [1,1] 

>3       0.957** [0.932,0.983] 

Ever breastfed         

Never breastfed 1 [1,1] 1 [1,1] 1 [1,1] 1 [1,1] 

Ever breastfed 0.0512*** [0.0492,0.0533] 0.0509*** [0.0489,0.0529] 0.0566*** [0.0542,0.0591] 0.0509*** [0.0489,0.0530] 

Woman's working 

status 

        

Not currently working 1 [1,1] 1 [1,1] 1 [1,1] 1 [1,1] 

Working 1.161*** [1.126,1.197] 1.147*** [1.112,1.183] 1.172*** [1.136,1.210] 1.150*** [1.115,1.186] 

Mother's 

empowerment 

        

Not empowered 1 [1,1] 1 [1,1] 1 [1,1] 1 [1,1] 

Empowered 0.964* [0.937,0.991] 0.954** [0.927,0.981] 0.964* [0.937,0.992] 0.955** [0.928,0.982] 

Residence         

Rural 1 [1,1] 1 [1,1] 1 [1,1] 1 [1,1] 

Urban 0.900*** [0.865,0.937] 0.899*** [0.864,0.936] 0.902*** [0.866,0.940] 0.898*** [0.863,0.935] 

Mother’s education         

No Education 1 [1,1] 1 [1,1] 1 [1,1] 1 [1,1] 

Primary 0.904*** [0.875,0.934] 0.910*** [0.881,0.941] 0.905*** [0.875,0.936] 0.907*** [0.878,0.938] 

Secondary 0.672*** [0.642,0.703] 0.671*** [0.641,0.702] 0.676*** [0.645,0.708] 0.665*** [0.635,0.696] 

Higher 0.452*** [0.403,0.506] 0.443*** [0.395,0.496] 0.445*** [0.394,0.502] 0.437*** [0.390,0.490] 

Size of child at birth         

Small 1 [1,1] 1 [1,1] 1 [1,1] 1 [1,1] 

Average 0.722*** [0.698,0.747] 0.716*** [0.692,0.740] 0.721*** [0.697,0.746] 0.717*** [0.693,0.741] 
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Large 0.718*** [0.692,0.744] 0.710*** [0.685,0.737] 0.722*** [0.695,0.750] 0.711*** [0.686,0.738] 

Household wealth 

index 

        

Poorest 1 [1,1] 1 [1,1] 1 [1,1] 1 [1,1] 

Poorer 0.970 [0.937,1.005] 0.971 [0.938,1.006] 0.976 [0.941,1.011] 0.971 [0.937,1.005] 

Middle 0.898*** [0.866,0.932] 0.896*** [0.864,0.930] 0.901*** [0.867,0.936] 0.895*** [0.863,0.929] 

Richer 0.851*** [0.816,0.887] 0.845*** [0.810,0.881] 0.850*** [0.814,0.887] 0.844*** [0.809,0.880] 

Richest 0.679*** [0.641,0.719] 0.671*** [0.634,0.711] 0.682*** [0.643,0.723] 0.669*** [0.632,0.709] 

Country fixed effects Yes  Yes  Yes  Yes  

Time-fixed effects Yes  Yes  Yes  Yes  

Log-Likelihood -135935.6  -136160.0  -129219.6  -136154.3  

χ2 27299.2  27110.7  31291.5  27114.3  

P 0  0  0  0  

Exponentiated coefficients; 95% confidence intervals in brackets 

* p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 5: Associations between multiple high-risk category of fertility behaviours among women 

aged 15–49 years and under-five child mortality 5 years preceding the survey 

 Adj OR 95% CI 

Age at birth < 18 years and birth interval < 24 months   

No  (Ref) 1 [1,1] 

Yes 4.663*** [4.300,5.057] 

Age at birth < 18 years and birth order > 3   

No (Ref) 1 [1,1] 

Yes 0.818 [0.300,2.227] 

Age at birth < 18 years and birth interval <24 months and birth order > 3   

No (Ref) 1 [1,1] 

Yes 2.100 [0.322,13.68] 

Age at birth > 34 years and birth interval < 24 months   

No (Ref) 1 [1,1] 

Yes 4.324*** [3.978,4.701] 

Age at birth >34 years and birth order > 3   

No (Ref) 1 [1,1] 

Yes 0.985 [0.951,1.020] 

Age at birth > 34 years and birth interval <24 months and birth order > 3   

No (Ref) 1 [1,1] 

Yes 4.537*** [4.162,4.945] 

Birth interval < 24 months and birth order > 3   

No (Ref) 1 [1,1] 

Yes 4.568*** [4.362,4.783] 

Country fixed effects Yes Yes 

Time-fixed effects Yes Yes 

Exponentiated coefficients; 95% confidence intervals in brackets 

* p < 0.05, ** p < 0.01, *** p < 0.001 

The model is adjusted for these variables:  ever breastfeed, women working status, mother’s empowerment, residential status, mother’s 

education, the size of a child at birth and household wealth quintile. 


