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Abstract 

In this paper, it has been examined the effect of preceding birth interval on nutritional status in the form of Stunting of the 

children aged under   years of age in Bangladesh.For the purpose of the analysis, Bangladesh Demographic and Health 

Survey (BDHS), 2014 data has been used. The study cases are the children under   years aged born during last delivery of 

their mother. The response variable is Nutritional Status of under   year children in the form of stunting. The key 

independent variables is the length of the preceding birth interval, measured as the number of months between the births of 

the child under study.Bivariate analysis along with a Chi-square test has been performed to examine the association between 

preceding birth interval and stunting of the children. To determine the effect of preceding birth interval, three different 

logistic regression models (Model-I: considering only the preceding birth intervals, Model-II: covariate of model-I along 

with demographic and socioeconomic factors and Model-III: covariates of model-II along with health related factors) were 

considered. 

The occurrence of stunting has been found to be inversely related with the preceding birth interval for the children aged 

under   years in Bangladesh. This inverse association has been found statistically significant for three models.After 

adjusting the demographic, socio-economic and health-related factors, the OR (odds ratio) shows that the percentage of 

being stunted is   higher for the children whose preceding birth interval is less than           while it is    higher for 

the children whose preceding birth interval is between      months compared to whose birth interval is more than 

         months with     confidence interval                and                respectively. 

Keywords: OR, AOR, Preceding birth Interval, chi-square test, P-value.  

I. Introduction 

Under-nutrition is one of the major problems among 

children having lifelong consequences not only covering 

the whole life but transfer from one generation to another
1
. 

Like other developing counties, it is a common problem in 

Bangladesh
2
. A child who is malnourished, become a 

concern to a society in the context of her role as a mother, 

because being a stunted mother will give birth to a stunted 

child and the process will rotate.According to World Health 

Organization (WHO) report
3
, more than half of all child 

deaths over the world is associated with under-nutrition. 

In Bangladesh, millions children are suffering from this 

nutrition problem namely for stunting from the past to 

present
4
.It is usually observed that the children are more 

likely to die from childhood ailments who are malnourished 

and those who survived, face a recurring sickness and 

hamper to their growth
5
.  In developing countries,several 

factors are responsible for the problem under-nutrition 

among them birth spacing is often overlooked even though 

having strong relationship with stunting. As a consequence, 

factors associated with birth spacing are becoming ignored 

which results some women giving birth interval too short, 

some for too long and some for just right. It has also been 

found a clear pattern of increasing chronic malnutrition for 

having birth spacing shorter, as indicated for all 14 

countries by the average of the adjusted odds ratios (OR)
6
. 

Some systematic reviews and meta-analysis reveals that 

short and long spacing between pregnancies has 

independent impact on increasing risk of adverse maternal, 

prenatal, infant and child outcomes
7
.A prospective cohort 

study revealed that the effect of preceding interval were 

concentrated in early infancy and subsequently in early 

childhood (ages 1 to 4 years) controlling the effects of 

child, maternal age, birth order, maternal education, 

housing area, death of the preceding child, and time
8
. This 

study also revealed that under-five mortality rate fell down 

280 deaths per 1000 births to 174 per 1000 births for the 

children when the preceding birth interval increases from 

less than 2 years to 4 or more years. Several studies also has 

been performed taking the length of the birth interval either 

dichotomies (short vs. long interval) or a taking log 

transformation to study young child mortality in 

relationship to birth interval
9-15

. These studies were 

multivariate and found significant association between 

length interval and child mortality. 

In this paper, the main concern is to explore whether there 

is any association between short birth interval with the 

nutritional outcomes in the form of stunting for children 

under   years considering the effects of demographic, 

socioeconomic and health related factors on child in 

Bangladesh. 

II. Data and Methods 

The study used the data of 2014 Bangladesh Demographic 

and Health Survey (BDHS), a nationally representative 

sample survey of men and women of reproductive age that 

provides information on childhood mortality levels, fertility 

preferences, use of family planning methods, and maternal, 

child, newborn health and on many other health-related 

issues
16-17

. In the dataset, the number of cases for the study 

has been found      who has the information on last born 
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child for ages under 5 having valid anthropometric 

information and preceding birth interval. The dependent 

variable for this study is nutritional status of under 5 

children in the form of stunting. 

During the DHS survey, the information regarding height 

and weight of the alive and under five years of aged 

children were measured along with their respective age to 

calculate the nutritional status and evaluate against the 

referenced standard and according to this standard, the 

nutritional status are considered stunting if the height-for-

age Z-score is less than -2SD
18

. 

The main covariate of interest in this paper is preceding 

birth interval and it is found that shorter birth interval has a 

strong association with stunting for the children under 5 

years of age. The cut-off point for the preceding birth 

interval has been done as “≥ 60 months (ref)”, "24-59 

months", and "< 24 months . Beside the preceding birth 

interval, other demographic factors (Sex of child, Age of 

Child, maternal Age at birth, Region, Residence), 

socioeconomic factors (Mother’s education, Wealth Index, 

media Exposure) and health related factors (ANC visit, size 

of child, Duration of breast feeding, maternal height) has 

also been taken as a consideration to determine whether 

there is any significant association with the occurrence of 

stunting.  

 

 

 

 

 

Fig. 1. Selection of potential cases who have valid anthropometric 

information with preceding birth interval  

To examine the association of preceding birth interval and 

other factors with stunting, first a bivariate analyzing along 

with Chi-square test has been done. Since the main 

exposure variable is preceding birth interval, three 

multivariate logistic regression model has been performed. 

These are Model-I: considering only preceding birth 

interval to find the impact on stunting, Model-II: covariate 

of Model-I with demographic (Sex of child, Age of Child, 

Maternal age at birth, Region) and socioeconomic 

(Mother’s education, Wealth Index, Media exposure) 

factors to examine the effect of preceding birth interval on 

stunting after controlling the demographic and 

socioeconomic variables, and Model-III: covariates of 

Model-II along with health related factors (ANC visit, 

Duration of breast feeding, Maternal height) to examine the 

effect of health related factors. To analyze the result, 

STATA is used. 

 

Fig. 2. Conceptual framework based on this study 

III. Results  

Univariate Analysis 

In this section, the factors which are associated with the 

occurrence of stunting for the newly born child in 

Bangladesh has been analyzed using BDSH, 2014 data.For 

this study, we considered 3848 responds who are last born 

child for ages under five having valid anthropometric 

information and preceding birth interval.It is observed that 

the percentage of being an under five children stunted is 

38% and 62% are not stunted. The preceding birth interval 

which is the key factor in this paper has three categories 

showing 42% of women those were preceding birth 

interval was more than or equal to 60 months, 47% was 

between 24-59 months and only 11% was less than 24 

months. Most of the respondent (76%) were from rural 

areas. The gender percentage showed almost equal, 52% 

of male and 48% of female. The maternal age at birth 

which is also an important factor regarding stunting 

showed that 97% of mother were more than 18 year of 

age. The factor educational status of motherindicates that 

only 6% of mother are higher educated, 22% having no 

education, 30% having primary education and highest 

42% having secondary education. It is also observed that 

58% are media exposed and 42% are not.There are 25% of 

the respondents who does not visit for antenatal care, 47% 

of them visits 1 to 3 times and 28% visits more than 4 

times. The mother who has height more than 145 cm are 

86% and 14% are less than 145 cm. 

Bivariate Analysis 

In bivariate analysis, it is observed the association 

between different determinants withthe occurrence of 

being a child stunted through the chi-square test. The 

BDIR61FL 

Cases: 17863 

Last born child for all ages 

Cases: 16079 

Last born child for ages under five 

Cases: 6855 

Last born child for ages under five having valid 

anthropometric information 

Cases: 6178 

 

Last born child for ages under five having valid 

anthropometric information and preceding birth interval 

Cases: 3848 
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status of different background characteristics by stunting 

are shown in Table-01.It reveals that 32.8% children are 

stunted in case of mother those have the birth interval is 

more than or equal to 60 months. The percentage of 

stunting children isshowing increasing pattern when the 

preceding birth interval decreases. It is observed that 

40.04% children are stunted for the respondents those 

have received a child after 24-49 months from the 

previous child and 45.83% of the children are stunted 

whose preceding birth interval is less than 24 months.The 

p-value for the association between preceding birth 

interval and the children being stunted is 0.0001 which is 

also a clear indication of statistical significance. It is also 

observed that the percentage of being stunted is lower 

(14.41%) at the beginning of the age of the child (0-11 

months) and it increases with the increase of age and this 

relation is statistically significant. It is interesting to 

observe that division has significant relation with the 

occurrence of stunting for under five children. It shows 

that the participant who are from Dhaka division has 

minimum (29.28%) percentage of being stunted while 

Shylet has maximum (46.07%). The mother whose 

maternal age at birth is less than 18 years are more likely 

(52.24%) to give birth a stunted child. Considering 

mother’s education level, higher educated mother’s child 

has less (20.01%) chance of being stunted while it is high 

for the mother who has no education (47.12%). Among 

wealth index, poorest group has higher percentage 

(47.67%) of being stunted child and gradually reduced the 

chance of being stunted with the increase of wealth status 

showing minimum for the richest group (22.56%).The 

percentage of beinga child stunted shows high when there 

is no antenatal care visit (45.63%) and reduces the chance 

with the increase of the antenatal care visits. It is also 

interesting to observe that the size of the child at birth has 

also significant effect on being a child stunted. It says that 

chance of being a childstunted is high for the child who 

has the smaller size at birth (44.16%) and lesser for those 

who has average size at birth (32.99%).Another important 

factor is mother’s height which has very significant effect 

of being a child stunted. The mother who are less that 145 

cm of height their children are more prone to be stunted 

(54.37%). 

 

Table 1. Association between selected factors and the percentage of being stunted with p values obtained from Chi-

square test statistic. 

 

Characteristics 

Stunting Status 

 

 

        

No (%) Yes (%) 

Preceding birth interval 

     months 

      months 

     months 

 
                  
                 
                 

 
                 
                 
                 

 
 

       

Sex 

      Female 

      Male 

 
                 
                 

 
                 
                 

 
       

Age of Child 

      months 

      months 

       months 

       months 

       months 

 
                 
                 
                 
                 
                 

 
                 
                 
                 
                 
                 

 
 

     

Maternal Age at Birth 

     year 

     year 

 
                
                 

 
                
                 

 
     

Division 

      Khulna 

      Rajshahi 

      Rangpur 

      Dhaka 

      Chittagong 

      Barisal 

      Shylet 

 
              

                 
                 
                 
                 
                 
                 

 
              

                 
                 
                 
                 
                 
                 

 
 
 

      

Place of Residence 

      Rural 

      Urban 

 
                  
                   

 
                  
                  

 
     

Education Level of mother 

      No Education 

      Primary 

      Secondary 

      Higher 

 

                 
                 
                 
                 

 
                 
                 
                 
                 

 

 

      

Fig: 2 
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Table 1. Continued 

Wealth Index 

      Poorest 

      Poorer 

      Middle 

      Richer 

      Richest 

 
                 
                  
                  
                  
                  

 
                  
                  
                  
                  
                  

 
 
 

      

Media Exposure 

      No 

      Yes 

 
                   
                   

 
                  
                  

 
     

 

Antenatal Care Visits 

   visits                

    visits    

      No visits 

 
                  
                  
                   

 
                  
                  
                  

 
     

Size of child at birth 

Average 

        Large 

        Small 

 
                  
                  
                   

 
                  
                  
                  

 
      

Height of mother 

     cm 

      cm 

 
                   
                   

 
                  
                  

 
     

Duration of breastfeeding (in months) 

            month       

        month 

 
 

                  
                  

 
 

                  
                  

 
 

      

                                                         
 

Multivariate Regression Analysis 

Three differentmultivariate logistic regression model has 

been performed to examine the effect of preceding birth 

interval on stuntingconsidering other demographic, 

socioeconomic and health related factors as well and the 

results are given in the following table-02.It is observed that 

the preceding birth interval is negatively related with the 

occurrence of stunting. The first model considered only the 

effect of preceding birth interval on stunting and it shows 

that the children whose preceding birth interval is within 

“24-59” months, are 37% more likely to happen stunting 

and if it less than 24 months then it is 73% more likely to 

occur stunting. The odds ratios for both categories of 

precedingbirth intervals (“24-59” months and < 24 months) 

are found to be statistically significant at 99% confidence 

interval.There are a number of factors that may potentially 

confounded with the relationship betweenbirth interval and 

nutritional status of young child.Interestingly it is still 

observed that the effect of preceding birth interval is 

negatively relatedwith the occurrence of being a child 

stunted when the demographic and health related factors 

has been considered in the model II and model III.The 

model II considers demographic as well as socioeconomic 

factors along with preceding birth intervals and it shows 

that when the preceding birth interval is “24-59” months, 

then the occurrence of stunting is 22% higher and 56% 

higher for less for 24 months than when it is greater than 60 

months at 5% and 10% level of significance respectively. In 

the model III, health related factors has been considered 

along with the factors considered in the model II and it is 

also found that the preceding birth interval is inversely 

related with the occurrence of stunting. The effect of other 

factors (education level of mother, media exposure, wealth 

index, maternal age at birth, place of residence, division, 

antenatal care visits, size of child at birth, duration of breast 

feeding and height of mother)has also been showed in the 

table along with corresponding level of significance. 
 

Table 2. Regression coefficients and odds ratios (OR) along with confidence intervals (CI) for the occurrence of 

stunting obtained from logistic regression model. 

Characteristics Model-I Model-II Model-III 

OR (With CI) OR (With CI) OR (With CI) 

Preceding birth interval 

     months 

      months 

     months 

 

  
                    
                    

 

  
                   
                   

 

     
                
                 

Education Level of Mother 

     No Education (Ref) 

     Primary 

     Secondary 

     Higher 
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Table 2. Continued 

Media Exposure 

      No 

      Yes 

  
  

                 

 
  

                
Wealth Index 

     Poorest 

     Poorer 

     Middle (Ref) 

     Richer 

     Richest 

 
 
 
 
 

 
                 

                  
  

                 
                   

 
                
                 

     
               
                

Maternal Age at Birth 

     year 

     year 

  
  

                

 
  

                 
Place of Residence 

     Rural (Ref) 

     Urban 

 
 

 
  

                 

 
  

                
Division 

      Khulna 

      Rajshahi 

      Rangpur 

      Dhaka 

      Chittagong 

      Barisal 

      Shylet 

 
 
 
 
 
 
 

 
  

                
                    

                
                   
                 

                   

 
  

               
                
               
                
                 
                 

Sex 

      Male 

      Female 

  

  
                 

 

  
                

Antenatal Care Visits 

   visits                

    visits    

      No visits 

 
 
 

 
 
 

 
  

                
                   

Size of child at birth 

Average 

        Large 

        Small 

   
  

                 
                    

Durationof breastfeeding  

(in months) 

            month       

        month 

   
  

               

Height of mother 

     cm 

      cm 

   
  

                   
                                                        

 

IV. Discussion and Conclusion 

In this paper, the relationship between preceding birth 

interval and the occurrence of being a child stunted has 

been analyzed. Firstly, a bivariate analysis has been done to 

observe the association among the occurrence of stunting 

along with all associated factors and then a multivariate 

regression analysis has been performed for stunting 

considering three logistic regression models. In multivariate 

regression analysis, firstly it is observed how the unadjusted 

effects of preceding birth interval associated with the 

stunting through finding OR (odds ratio) in the logistic 

regression model-Iand then again observed the effect of 

preceding birth interval on stunting controlling the 

demographic, socioeconomic and health-related factors in 

terms of finding AOR (adjusted odds ratio) in logistic 

regression model-II and model-III. From both bivariate and 

multivariate logistic regression model, it is found that the 

chance of being stunted of children under 5 years of age is 

negatively associated with preceding birth interval and this 

association is statistically significant. The three logistic 

regression model has been performed to show the 

relationship between preceding birth interval with stunting 

along with different demographic, socioeconomic and 

health related factors. Besides the effect of preceding birth 

interval, it is also observed from the bivariate analysis that 

educational status of mother, antenatal care visits (4+ visits, 

1-3 visits, no visits), region (Khulna, Rajshahi, Rangpur, 

Dhaka, Chittagong, Barisal, Sylhet), place of residence 

(rural, urban), wealth index, size of child at birth, height of 

mother, duration of breastfeeding (in months) are also 

potential factors associated for the children under 5 years of 

age being stunted. One of the previous study showed that 

the chronic malnutrition is significantly linked with shorter 
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birth interval.The proportion of being a children stunted 

was 47.7% whose preceding birth interval was less than 24 

months while it was 45.3% and 32.5% for children with a 

birth interval of 24-48 months and above 48 months 

respectively. 

In this study, it has been found a clear association between 

preceding birth interval and chance of being stunted for the 

children under five years of age considering other 

demographic, socioeconomic and heath related factors. So 

it is very necessary to take proper steps to enhance the 

awareness among the people in Bangladesh. It is also 

important to counselthe married couples of reproductive 

ages to be more conscious about the necessity of birth 

spacing and reasons of being a child stunted. As the other 

factors like region, mother’s education, antenatal care visits 

has clear relation with being a child stunted, so policy 

makers needs to take different initiatives and should follow 

up the situation to gain the desired expectation byimproving 

nutritional status in Bangladesh. 
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