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ABSTRACT 

Although research has focused on the impact of birth spacing on maternal health, inadequate maternal 

repletion due to shorter birth intervals could also affect the health of the child. However, limited studies 

exist on the linkage between birth spacing and child nutrition. This study examines the association between 

birth spacing and child stunting and underweight using the 2014 Ghana Demographic and Health Survey. 

The study employed descriptive statistics and logistic regressions to establish the association between birth 

spacing and child stunting and underweight. The analyses reveal that childbirth spacing between 24 to 35 

months (OR = 0.6, 95% CI [0.4, 1.0]; p < .1), 36 to 47 months (OR = 0.4, 95% CI [0.3, 0.7]; p < .01), and 

beyond 47 months (OR = 0.5, 95% CI [0.3, 0.9]; p < .05) have lower odds of child stunting than children 

with birth spacing less than 24 months. Children with birth spacing between 24 to 35 months (OR = 0.5, 

95% CI [0.3, 1.0]; p < .05), 36 to 47 months (OR = 0.4, 95% CI [0.2, 0.9]; p < .05) and beyond 47 months 

(OR =0.5, 95% CI [0.3, 0.9]; p < .05) have lower odds of being underweight than those with birth spacing 

less than 24 months. The findings reveal a negative association between shorter birth spacing and child 

stunting and underweight, which suggests that shorter birth spacing is associated with higher odds of child 

malnutrition. The study recommends that Ghana Health Service and other healthcare providers should 

educate mothers on the gains of birth spacing of at least 2 years for their children. 

Key words: birth spacing, stunting, under 5, underweight, Ghana 
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1 INTRODUCTION 

Despite the concerted efforts of world leaders to reduce child malnutrition, about 22% (149.2 million) of 

children under the age of 5 were stunted in 2020.1 The prevalence of stunting and underweight among 

children under 5 varies across continents and regions and is of great concern in Africa. For example, about 

90% of all stunted children worldwide are found in Africa and Asia.1–4 Stunting affected 30.7% of under-

five children in Africa, while sub-Saharan Africa reported an incidence of 24.1%.5 This means that sub-

Saharan Africa has the highest incidence of malnutrition on the continent of Africa. Sub-Saharan Africa is 

the home of one-quarter of children affected by wasting in 2020, with comparable numbers for children 

affected by severe wasting.6,7 Malnutrition contributes to an increase in healthcare costs, a decrease in work 

efficiency, and a slowdown in economic development, which accelerates the cycle of poverty and disease. 

Although Ghana has impressive achievements in reducing the burden of malnutrition among children under 

5, child stunting and underweight remain a significant concern. For example, 19% and 11% of children 

under 5 were stunted and underweight according to the 2014 Ghana Demographic and Household Survey 

(GDHS). National statistics reveal that stunting peaks in children between 24 to 35 months of age 

(28.2%).8,9 Stunting, or being excessively short for one’s age, is a sign of the effects of nutritional and non-

nutritional variables that impede children’s cognitive and physical growth, and also raise their risk of dying 

from common infections. Unlike stunting, underweight accounts for acute as well as chronic malnutrition 

and reflects children who are stunted, wasted, or both.1,4,5,10–12 

To accelerate progress toward the 2030 target of eradicating malnutrition and hunger, undernutrition 

reduction initiatives and all efforts aimed at improving the nutritional status of children under 5 must be 

enhanced. The World Health Organization (WHO) is creating a strategic plan that directs governments and 

development partners to combat all types of malnutrition through enhanced service delivery, strengthened 

regulations, and better data utilization. Such an effort can succeed only through coordinated and 

complementary efforts.1 One complementary effort identified in the literature as a way to influence child 

malnutrition is birth spacing. The interval between births is a domestic decision that affects not only the 

health of the mother but also that of the child.13–14 Waiting at least 2 to 3 years between pregnancies is 

advised by the WHO to lower newborn and child mortality and enhance maternal health. 

There are several reasons why a gap between births is necessary. The likelihood of many adverse health 

consequences, notably poor health, and mortality for mothers and children has been linked to having 

children too close together.13–14 Intrauterine growth retardation, preterm birth, low birthweight, and anemia 

are less common in women with longer birth intervals.15 While a plethora of research has focused on the 

impact of a mother’s characteristics—such as education, income, age, and other household characteristics 

on improving child health—less attention has focused on the impact of birth spacing on the nutritional 

status of children under age 5 in Ghana. Prior research conducted in sub-Saharan Africa and low- and 

middle-income countries (LMICs) has suggested that the period between one birth and the next, or the 

preceding birth interval, is related to the health outcomes of the child.16–18 

The extant literature revealed that a preceding birth spacing of at least 36 months was related to a 10% to 

50% reduction in stunting, whereas birth intervals of fewer than 12 months and 12–23 months were linked 

with greater stunting risk than a birth interval between 24–35 months.19–20 A 2009 study by Gribble, Murray, 
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and Menotti revealed that birth intervals of less than 24 months and 24–35 months significantly raise the 

risk of stunting compared to intervals of 36 to 59 months.21 A short duration between pregnancies can be 

dangerous if the mother’s nutrient stores run low, which can raise the risk of intrauterine growth retardation 

and negatively affect the infant’s nutrient reserves and availability.22–23 

In this study, we address the following research objectives: (1) to investigate the association between birth 

spacing and child stunting, and (2) to examine the association between birth spacing and child underweight. 

Investigating birth spacing and child malnutrition in children under 5 in Ghana is a major step toward 

determining resource investments in policy interventions that can improve maternal and child health 

outcomes. This will also help to inform the Ministry of Health and Maternal Health Service providers to 

implement specific birth spacing recommendations and policies that improve the health status of children. 

The insights from this study may contribute to the realization of SDG target 2.2, which focus on ending all 

forms of malnutrition, and includes achieving, by 2025, internationally agreed targets for stunting in 

children under 5 years. 

1.1 Research Question 

The study seeks to address the following research questions: 

 Is there an association between birth spacing and stunting among children under 5? 

 Is there an association between birth spacing and underweight among children under 5? 

1.2 Conceptual Framework 

A systematic review identified several outcome measures for parental, child, and household characteristics 

that influence child malnutrition. Figure 1 highlights the interconnected system of variables that influences 

a child’s nutritional status (stunting and underweight). The first association is the link between birth spacing 

(preceding birth interval) and child stunting and underweight. The literature found a negative relationship 

between shorter birth intervals and child nutrition. This is based on the observation that a longer repletion 

period is beneficial for both the mother and the child.19,23–24 As shown in the conceptual framework, we 

anticipate a negative association between birth spacing, child stunting, and underweight. The conceptual 

framework also underscores the importance of parental characteristics such as maternal attributes 

(education, age, employment status, BMI, contraceptive use, and marital status); a partner’s characteristics 

(level of education); household characteristics (household size, place of residence, wealth quintile, and 

region); and child’s characteristics (sex, age, birth order, perceived size of child at birth) in affecting child 

stunting and underweight. All variables in the conceptual framework are based on existing literature and 

data availability.19 Hence, data analysis and interpretation of findings have been guided by the conceptual 

framework. 
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Figure 1 Conceptual framework of the study 
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2 DATA AND METHODS 

2.1 Data 

This study utilizes the most current Ghana Demographic and Health Survey (GDHS), undertaken in 2014. 

The GDHS is a nationally representative cross-sectional sample survey. Over the years, six rounds of GDHS 

have been undertaken in Ghana—in 1988, 1993, 1998, 2003, 2008, and 2014. The 2014 GDHS was based 

on a two-staged stratified sample frame with systematic sampling and probability proportional to size in 

identifying enumeration areas from which households were selected from the 2010 Population and Housing 

Census. The GDHS provides data on key population and health issues that include fertility, family planning, 

infant and child mortality, maternal health, nutrition of children and women, and malaria. The sample for 

the study focuses on children under 5 with anthropometric information on height for age (HAZ) z scores 

and weight-for-age (WAZ) z scores, whose mothers are between the ages 20 to 49. The sample size of the 

under 5s with HAZ and WAZ outcomes was further constrained with those with information on birth 

spacing. Thus, our analyses focused on second births and beyond. After the regression analysis, the final 

weighted analytical sample was 1,904 children age less than 59 months. 

2.2 Variables 

2.2.1 Dependent variables 

Two outcome variables are used for the study—child stunting and underweight. Child stunting is defined 

as children with a HAZ score less than −2 SD, while underweight children are those with less than −2 WAZ 

scores. The two outcome variables are dichotomous and are standard measures of child nutritional status as 

proposed by the WHO in 2006.25 

2.2.2 Independent variables 

As shown in our conceptual framework, there are a number of independent variables that influence child 

nutrition. These variables are grouped into three broad categories: child, parental, and household 

characteristics. The child characteristics include birth spacing, the primary variable, which is categorized 

into four: <24 months, 24–35 months, 36–47 months, and above 47 months. This categorization follows 

the convention in the 2014 GDHS report. In addition to birth spacing, four additional variables—age, sex, 

birth order, and perceived size at birth—are used to control for other child-level correlates of child nutrition. 

The parental characteristics include five variables, which includes the mother’s BMI status, age, 

employment status, contraceptive usage, and the partner’s educational level. Household characteristics 

included four main household-level variables: wealth index, place of residence, region of residence, and 

family size. The independent variables are recoded into binary or categorical variables. The names and 

measurements of the variables are provided in the Appendix in Table A1. 

2.3 Statistical Analysis 

The study employed two main analytical procedures—descriptive and inferential analyses. The descriptive 

statistics describe the distribution of the dependent and independent variables as well as bivariate analyses 

of the dependent variable across all the independent variables. The inferential analysis involved establishing 
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the association between birth spacing and the two dependent variables: child stunting and underweight. 

Given the dichotomous nature of the two dependent variables, the study employed binary logistic models 

using adjusted and unadjusted models. The unadjusted and adjusted odds ratios are presented using 95% 

confidence intervals (CI) and the associated p values to denote statistical significance. Hence, the estimates 

were considered statistically significant at p < .05. Additional analysis ensured the internal consistency of 

the logistic models, such as checking the correlation coefficients among the independent variables and 

applying the appropriate survey weight, which accounted for the multi-stage sampling and stratification 

design of the DHS Program Data. 
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3 RESULTS 

3.1 Distribution of Children Under 5 by Child, Mother, and Household 
Characteristics 

As a prelude to the logistic regression analysis, summary background statistics on the distribution of the 

under-5 children, their mothers, and household are presented in Table 1. For the child-level variables and 

their nutritional status, we observe that roughly one-in-five under-5 children (19%) were stunted in Ghana, 

while about one-in-ten children (11%) were reported to be underweight. The main explanatory variable in 

this study is the birth interval between two successive births. Table 1 shows that approximately 12% of the 

under 5s were born following short birth intervals of less than 24 months, 29% between 24 and 35 months, 

and 20% after 36 to 47 months. Birth intervals greater than 47 months were observed among 38% of the 

sampled population. 

Table 1 Percent distribution of children under 5 by child, mother, and household characteristics 

Variables Percent Number 

Child characteristics   
Stunting   

No 81.5 1,552 
Yes 18.5 351 

Underweight   
No 89.5 1,705 
Yes 10.5 199 

Preceding interval   
<24 12.0 229 
24–35 29.1 554 
36–47 20.9 397 
>47 38.0 724 

Age in months   
<6 11.3 215 
6–11 10.3 197 
12–23 22.1 421 
24–35 19.7 374 
36–47 19.6 374 
48–59 17.0 323 

Sex of child   
Female 47.0 895 
Male 53.0 1,009 

Birth order   
2nd child 47.8 910 
3rd child 42.1 802 
4th and above 10.1 192 

Size at birth   
Very small 3.9 74 
Small 9.5 181 
Average or larger 86.6 1,649 

Parental characteristics   
Mother’s BMI categories   

Thin 4.2 80 
Normal 54.3 1,035 
Overweight 25.6 488 
Obese 15.8 301 

Mother’s educational level   
No education 34.4 654 
Primary 20.0 382 
Secondary or higher 45.6 868 

Continued... 
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Table 1—Continued 

Variables Percent Number 

Mother’s age groups   
20–29 32.1 611 
30–39 54.0 1,027 
40–49 13.9 265 

Mother is currently working   
No 17.6 334 
Yes 82.4 1,570 

Mother is currently in a union   
No 5.6 106 
Yes 94.4 1,797 

Contraceptive usage   
None 72.7 1,384 
Traditional 3.4 65 
Modern 23.9 454 

Partner’s educational level   
None 27.0 514 
Primary 10.4 197 
Secondary 54.2 1,032 
Higher 8.4 160 

Household characteristics   
Wealth Index   

Lowest 25.4 484 
Second 22.9 436 
Middle 18.5 352 
Fourth 17.1 326 
Highest 16.0 305 

Place of residence   
Urban 42.3 806 
Rural 57.7 1,098 

Region of residence   
Western 9.9 188 
Central 11.8 225 
Greater Accra 13.2 251 
Volta 8.0 153 
Eastern 9.1 172 
Ashanti 16.8 320 
Brong Ahafo 9.5 181 
Northern 14.8 282 
Upper East 4.3 81 
Upper West 2.7 52 

Family size   
1–2 1.7 33 
3–4 25.7 489 
5–6 41.1 782 
7 or more 31.5 600 

Total 100.0 1,904 

 

Table 1 shows the distribution of children according to their age and sex. In the analytical sample, most 

children were in the 12–23 age group (22.1%), were second birth order (47.8%), and were perceived by 

their mothers as average or larger at birth (86.6%). The mothers of the children were classified as having 

normal BMI (54.3%), had some form of secondary or higher education (45.6%), were between age 30 to 

39 (54%), resided in rural areas (57.7%), and had some form of formal employment (83.1%). A greater 

percentage of the mothers were married (94.4%), had partners with secondary education (54.2%), and were 

not using any form of contraceptives (72.7%). The data also revealed an average family size between 5 and 

6 (41.1%). 
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3.2 Bivariate Analysis of Independent Variables by Child Malnutrition 

Table 2 shows the association between stunting and underweight of children under 5 by background 

characteristics of the children, mother, and household in Ghana based on the Pearson chi-squared test. For 

the child variables in the model, we observe that the child’s age and perceived size of child at birth were 

significantly associated with both child stunting and underweight. Stunting and being underweight 

increased with child’s age and then decreased after 35 months. Preceding birth interval and birth order were 

significantly associated with stunting, but not with underweight. Stunting decreased with increasing 

preceding birth interval and increased with increasing birth order. With parental characteristics, mother’s 

BMI and educational level of the mother were significantly associated with both child stunting and 

underweight. For example, children of mothers with no education had a higher incidence of stunting 

(25.7%) and underweight (13.7%). While marital status and partner’s educational level were only 

significant for child stunting, contraceptive usage and mother’s employment were only significant for child 

underweight. With household characteristics, place of residence, region of residence, and family size were 

significantly associated with child stunting and underweight, while the wealth index was significant for 

only stunting and showed a pattern of a decreasing level of stunting with increasing wealth quintile. 

Table 2 Association between malnutrition of children under 5 by child, maternal, and household 
characteristics 

 
Stunting Underweight 

Variables % CI p value % CI p value 

Child characteristics       
Preceding interval   .001   .066 

<24 28.7 [21.1, 37.7]  16.6 [10.1, 26.2]  
24–35 20.8 [17.0, 25.2]  11.2 [8.2, 15.1]  
36–47 16.7 [12.9, 21.3]  9 [6.3, 12.5]  
>47 14.4 [11.5, 17.8]  8.8 [6.7, 11.4]  

Age in months   .001   .016 
<6 6.4 [2.7, 14.3]  3.2 [1.7, 6.1]   
6–11 8.3 [5.0, 13.4]  10.6 [6.8, 16.2]  
12–23 18.3 [14.4, 23.1]  13.5 [10.4, 17.4]  
24–35 28.1 [22.7, 34.2]  12.5 [8.0, 19.0]  
36–47 23.5 [17.9, 30.2]  11.4 [7.8, 16.3]  
48–59 15.8 [11.8, 20.9]  7.8 [5.2, 11.6]  

Sex of child   .050   .823 
Female 16.4 [14.0, 19.2]  10.6 [8.4, 13.4]  
Male 20.2 [17.4, 23.4]  10.3 [8.3, 12.7]  

Birth order   0.001   .271 
2nd child 15.1 [12.1, 18.6]  9.5 [7.1, 12.5]  
3rd child 20.9 [17.7, 24.4]  10.9 [8.8, 13.3]  
4th and above 24.2 [18.3, 31.4]  13.6 [9.2, 19.5]  

Size at birth   .001   .001 
Very small 38.0 [27.2, 50.3]  26.3 [16.4, 39.3]  
Small 21.8 [16.5, 28.3]  18.5 [12.5, 26.5]  
Average or larger 17.2 [15.0, 19.7]  8.9 [7.2, 10.9]  

Parental characteristics       
Mother’s BMI categories   .001   .001 

Thin 22.0 [13.5, 33.7]  21.5 [12.7, 34.0]  
Normal 23.3 [20.2, 26.7]  14.3 [11.6, 17.5]  
Overweight 13.7 [10.5, 17.8]  6 [4.0, 8.8]  
Obese 8.6 [5.8, 12.5]  1.5 [0.6, 4.0]  

Mother’s educational level   .001   .020 
No education 25.7 [22.3, 29.5]  13.7 [10.9, 17.2]  
Primary 19.2 [15.0, 24.1]  10.1 [7.4, 13.7]  
Secondary or higher 12.7 [10.0, 15.9] 

 
8.2 [5.8, 11.3] 

 

Continued... 
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Table 2—Continued 

 
Stunting Underweight 

Variables % CI p value % CI p value 

Mother’s age groups   .428   .864 
20–29 17.4 [14.0, 21.4]  10.5 [7.9, 13.8]  
30–39 18.2 [15.0, 21.8]  10.3 [7.8, 13.4]  
40–49 22.0 [16.9, 28.0]  11 [7.5, 16.0]  

Mother is currently working    .199   .022 
No 15.2 [10.6, 21.2]  10.8 [7.0, 16.4]  
Yes 19.1 [16.9, 21.6]  10.4 [8.6, 12.5]  

Mother is currently in a union   .011   .309 
No 29.2 [20.6, 39.6]  18.3 [11.1, 28.6]  
Yes 17.8 [15.6, 20.2]  10 [8.3, 12.0]  

Contraceptive usage    .187   .003 
None 18.6 [16.1, 21.4]  11 [9.1, 13.2]  
Traditional 7.7 [3.2, 17.2]  3.1 [0.7, 12.5]  
Modern 19.6 [14.8, 25.5]   9.8 [6.1, 15.5]  

Partner’s educational level   .001   .115 
None 24.6 [20.9, 28.8]  14.8 [11.6, 18.7]  
Primary 20.7 [15.0, 27.9]  13.7 [8.6, 21.2]  
Secondary 16.2 [13.3, 19.5]  8.5 [6.3, 11.3]  
Higher 10.4 [6.2, 17.0]  5.3 [2.7, 10.3]  

Household characteristics       
Wealth Index   .001   .123 

Lowest 23.7 [20.2, 27.7]  13.8 [10.8, 17.5]  
Second 24.9 [20.3, 30.2]  12.4 [9.3, 16.4]  
Middle 16.4 [12.2, 21.7]  8.6 [5.7, 12.8]  
Fourth 13.2 [9.1, 19.0]  10.2 [6.6, 15.5]  
Highest 8.8 [4.3, 17.0]  4.8 [1.4, 14.9]  

Place of residence   .001   .020 
Urban 14.0 [10.9, 17.8]  8.7 [6.1, 12.2]  
Rural 21.7 [19.0, 24.6]  11.8 [9.7, 14.2]  

Region of residence   .001   .017 
Western 18.6 [12.4, 26.8]  9.5 [6.0, 14.7]  
Central 21.1 [15.7, 27.7]  13 [9.1, 18.3]  
Greater Accra 9.6 [5.1, 17.3]  6 [2.5, 13.6]  
Volta 19.2 [12.2, 28.7]  9.2 [6.1, 13.8]  
Eastern 16.5 [11.5, 23.0]  7.9 [4.5, 13.7]  
Ashanti 14.9 [9.3, 23.0]  10.7 [5.7, 19.0]  
Brong Ahafo 14.7 [10.5, 20.1]  5.5 [3.3, 9.1]  
Northern 32.1 [26.9, 37.7]  18 [13.6, 23.4]  
Upper East 14.0 [9.8, 19.6]  10.9 [7.2, 16.0]  
Upper West 22.0 [17.0, 28.1]  11 [7.3, 16.2]  

Family size   .001   .005 
1–2 19.0 [7.8, 39.3]  8.5 [2.7, 24.0]  
3–4 13.4 [10.1, 17.6]  6.6 [4.6, 9.5]  
5–6 16.8 [13.6, 20.5]  10 [7.9, 12.7]  
7 or more 24.7 [20.6, 29.4]   14.3 [10.6, 18.9]   

 

The Northern Region had the highest levels of stunted and underweight children compared with other 

regions (32% and 18% respectively), while Greater Accra had the lowest levels at 10% and 6%, 

respectively. 

3.3 Association between Birth Spacing and Child Stunting—Multivariate 
Analysis 

The results of the logistic regression of the association between birth spacing and child stunting, controlling 

for other independent variables, are shown in Table 3. We present the results of both the adjusted odds-ratio 

(aOR) and unadjusted odd-ratios (OR) together with confidence intervals and p values. In the adjusted 
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model, the results indicate that compared with the birth interval of less than 24 months, increasing birth 

interval is associated with lower odds of being stunted. For example, birth spacing above 47 months is 

associated with 50% lower odds of stunting in comparison to children with birth spacing less than 24 months 

(aOR = 0.5, 95% CI [0.3, 0.8], p < .01). Similar results were found within the unadjusted results. With the 

association of the child’s age, the adjusted results show that children in the age categories of 12 months or 

above had approximately three times the odds or higher of being stunted compared to children less than 6 

months old. 

When we examine the association between the sex of child and stunting, we find that male children had 

significantly higher odds of being stunted in both the unadjusted and adjusted models compared to females 

(aOR = 1.4, 95% CI [1.1, 1.8], p < .01). As shown in Table 3, children who are perceived to be average or 

large have 60% lower odds of becoming stunted, compared with those who were perceived to be very small 

(aOR = 0.4, 95% CI [0.2, 0.7]). Birth order was significantly associated with child stunting, but only within 

the unadjusted model. 

With the parental variables in the model, the adjusted results show that mothers with secondary or higher 

level of education have 40% lower odds of having stunted children compared to those without education 

(aOR = 0.6, 95% CI [0.4, 0.9], p < .05). Marital status was found to be significantly associated with lower 

odds of being stunted. The mother’s nutritional status, her age, employment status, contraceptive use, and 

partner’s education level were not found to be significantly associated with child stunting. 

Table 3 Unadjusted and adjusted logistic regression results for child stunting 

 

Unadjusted 
OR CI 

Adjusted  
OR CI 

Child Characteristics     
Preceding interval     

<24     
24–35 0.7 [0.4, 1.0] 0.6* [0.4, 1.0] 
36–47 0.5** [0.3, 0.8] 0.4*** [0.3, 0.7] 
>47 0.4*** [0.3, 0.7] 0.5** [0.3, 0.8] 

Age in months     
<6     
6–11 1.3 [0.4, 4.0] 1.5 [0.5, 4.7] 
12–23 3.3* [1.2, 8.9] 4.1** [1.5, 10.9] 
24–35 5.8*** [2.2, 15.4] 7.5*** [2.7, 20.5] 
36–47 4.5** [1.8, 11.2] 5.3*** [2.1, 13.8] 
48–59 2.8* [1.1, 7.2] 2.7* [1.0, 7.2] 

Sex of child     
Female     
Male 1.3* [1.0, 1.6] 1.4** [1.1, 1.8] 

Birth order     
2nd child     
3rd child 1.5* [1.1, 2.1] 1.1 [0.7, 1.7] 
4th and above 1.8** [1.2, 2.8] 0.8 [0.4, 1.6] 

Size at birth     
Very small     
Small 0.5* [0.2, 0.8] 0.6 [0.3, 1.2] 
Average or larger 0.3*** [0.2, 0.6] 0.4** [0.2, 0.7] 

Parental characteristics     
Mother’s BMI categories     

Thin     
Normal 1.1 [0.6, 2.0] 1.2 [0.7, 2.3] 
Overweight 0.6 [0.3, 1.1] 0.9 [0.4, 1.8] 
Obese 0.3** [0.2, 0.7] 0.5 [0.2, 1.2] 

Continued... 
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Table 3—Continued 

 

Unadjusted 
OR CI 

Adjusted  
OR CI 

Mother’s educational level     
No education     
Primary 0.7* [0.5, 1.0] 0.9 [0.6, 1.3] 
Secondary or higher 0.4*** [0.3, 0.6] 0.6* [0.4, 0.9] 

Mother’s age groups     
20–29     
30–39 1.1 [0.7, 1.5] 1.1 [0.7, 1.8] 
40–49 1.3 [0.9, 2.0] 1.2 [0.6, 2.3] 

Mother is currently working     
No     
Yes 1.3 [0.9, 2.0] 1.0 [0.7, 1.6] 

Mother is currently in a union     
No     
Yes 0.5* [0.3, 0.9] 0.5* [0.3, 0.9] 

Contraceptive usage     
None     
Traditional 0.4* [0.1, 0.9] 0.4 [0.2, 1.0] 
Modern 1.1 [0.7, 1.6] 1.0 [0.6, 1.5] 

Partner’s educational level     
None     
Primary 0.8 [0.5, 1.3] 1.3 [0.8, 2.4] 
Secondary 0.6*** [0.4, 0.8] 1.3 [0.9, 2.0] 
Higher 0.4*** [0.2, 0.6] 1.2 [0.6, 2.3] 

Household characteristics     
Wealth Index     

Lowest     
Second 1.1 [0.8, 1.5] 1.5* [1.0, 2.3] 
Middle 0.6* [0.4, 0.9] 1.2 [0.7, 2.2] 
Fourth 0.5** [0.3, 0.8] 1.0 [0.5, 2.1] 
Highest 0.3** [0.1, 0.7] 0.8 [0.3, 2.1] 

Place of residence      
Urban     
Rural 1.7** [1.2, 2.4] 0.9 [0.5, 1.4] 

Region of residence     
Greater Accra      
Western 2.2 [0.9, 4.9] 1.6 [0.7, 3.9] 
Central 2.5* [1.2, 5.5] 1.9 [0.8, 4.6] 
Volta 2.2 [0.9, 5.3] 1.2 [0.5, 3.3] 
Eastern 1.9 [0.8, 4.1] 1.1 [0.5, 2.8] 
Ashanti 1.7 [0.7, 3.9] 1.3 [0.5, 3.2] 
Brong Ahafo 1.6 [0.7, 3.5] 1.2 [0.5, 2.8] 
Northern 4.5*** [2.2, 9.2] 3.0* [1.2, 7.6] 
Upper East 1.5 [0.7, 3.4] 1.1 [0.4, 2.8] 
Upper West 2.7* [1.3, 5.7] 1.8 [0.7, 4.5] 

Family size     
1–2     
3–4 0.7 [0.2, 1.9] 0.9 [0.3, 3.1] 
5–6 0.9 [0.3, 2.4] 1.1 [0.3, 3.7] 
7 or more 1.4 [0.5, 4.0] 1.5 [0.4, 5.4] 

N 1,904   1,904   
 

*** p < .001, ** p < .01, * p < .05 
  

 

Analysis of the association between the various categories of wealth quintiles and child stunting in the 

adjusted model shows that women within the second wealth quintile had 1.5 times the odds of having 

stunted children compared to women in the lowest quintile (aOR = 1.5, 95% CI [1.0, 2.3], p < .05). In the 

unadjusted model, the remaining wealth categories were found to be significantly associated with child 

stunting but they lost significance in the adjusted model. Furthermore, both the adjusted and unadjusted 

models revealed that children of mothers who reside in the Northern Region had greater odds of being 
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stunted compared to the mothers who reside in the Greater Accra Region (aOR = 3.0, 95% CI [1.2, 7.6], 

p < .05). The remaining regions were not significantly different from Greater Accra in stunting. Place of 

residence and family size were not significantly associated with stunting in the adjusted models. 

3.4 Association between Birth Spacing and Child Underweight—
Multivariate Analysis 

Table 4 reports estimates of the multivariable logistic regression of the association between birth spacing 

and child underweight, after controlling for other independent variables at the child, parental and household 

levels. The results from the adjusted model show that birth spacing is significantly associated with lower 

odds of child underweight. Children with a preceding interval of 24 months or more have between 50% to 

60% lower odds of being underweight compared to children with a birth interval of less than 24 months. 

Specifically, children with birth interval of 24 to 35 months (aOR = 0.5, 95% CI [0.3, 1.0], p < .05), 36–47 

months (aOR = 0.4, 95% CI [0.2, 0.9], p < .05), and beyond 47 months (aOR = 0.5, 95% CI [0.3, 0.9], 

p < .05) had lower odds of being underweight. All the children’s age categories in both the adjusted and 

unadjusted models were found to be significantly associated with higher odds of being underweight, 

compared with children aged less than 6 months. Furthermore, children who were perceived to be average 

or large have significantly (70%) lower odds of being underweight, compared to children perceived to be 

very small, as shown in the adjusted and unadjusted model results. The child’s sex and birth order were not 

significantly associated with underweight. Similar to what was found for stunted children in the adjusted 

model results, women who are married had 60% lower odds of having underweight children compared with 

their non-married counterparts. Except for the partner’s level of education and the middle wealth quintile, 

which were found to be significantly associated with child underweight within the unadjusted model, all 

the remaining parental and household variables (mother’s age, employment status, level of education, 

contraceptive usage, partner’s level of education, place of residence, region of residence and family size) 

were found not to be statistically associated with child underweight in both the adjusted and unadjusted 

model results. 
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Table 4 Unadjusted and adjusted logistic regression results for child underweight 

 

Unadjusted 
OR CI 

Adjusted  
OR CI 

Child characteristics     
Preceding interval     

<24     
24–35 0.6 [0.3, 1.2] 0.5** [0.3, 1.0] 
36–47 0.5* [0.2, 1.0] 0.4** [0.2, 0.9] 
>47 0.5* [0.2, 0.9] 0.5** [0.3, 0.9] 

Age in months     
<6     
6–11 3.6*** [1.8, 7.0] 3.7*** [1.8, 7.5] 
12–23 4.7*** [2.2, 9.8] 5.5*** [2.7, 11.4] 
24–35 4.3*** [1.9, 9.9] 5.0*** [2.3, 10.8] 
36–47 3.9** [1.7, 8.8] 4.2** [1.8, 10.0] 
48–59 2.5* [1.2, 5.5] 2.5* [1.1, 5.6] 

Sex of child     
Female     
Male 1.0 [0.7, 1.3] 1.1 [0.8, 1.6] 

Birth order     
2nd child     
3rd child 1.2 [0.8, 1.7] 0.8 [0.5, 1.4] 
4th and above 1.5 [0.9, 2.5] 0.7 [0.3, 1.5] 

Size at birth     
Very small     
Small 0.6 [0.3, 1.2] 0.9 [0.4, 1.8] 
Average or larger 0.3*** [0.1, 0.5] 0.3** [0.2, 0.7] 

Parental characteristics     
Mother’s BMI categories     

Thin     
Normal 0.6 [0.3, 1.2] 0.7 [0.3, 1.3] 
Overweight 0.2*** [0.1, 0.5] 0.3** [0.1, 0.7] 
Obese 0.1*** [0.0, 0.2] 0.1*** [0.0, 0.2] 

Mother’s educational level     
No education     
Primary 0.7 [0.5, 1.1] 1.1 [0.7, 1.9] 
Secondary or higher 0.6* [0.4, 0.9] 0.9 [0.5, 1.6] 

Mother’s age groups     
20–29     
30–39 1.0 [0.6, 1.5] 1.2 [0.7, 2.2] 
40–49 1.1 [0.6, 1.8] 1.3 [0.6, 3.0] 

Mother is currently working     
No     
Yes 1.0 [0.6, 1.6] 0.8 [0.5, 1.3] 

Mother is currently in a union     
No     
Yes 0.5* [0.3, 0.9] 0.4** [0.2, 0.8] 

Contraceptive usage     
None     
Traditional 0.3 [0.1, 1.2] 0.3 [0.1, 1.2] 
Modern 0.9 [0.5, 1.6] 0.9 [0.5, 1.5] 

Partner’s educational level     
None     
Primary 0.9 [0.5, 1.7] 1.3 [0.6, 2.5] 
Secondary 0.5** [0.3, 0.8] 0.9 [0.5, 1.5] 
Higher 0.3** [0.2, 0.7] 0.7 [0.3, 1.8] 

Household characteristics     
Wealth Index     

Lowest     
Second 0.9 [0.6, 1.4] 1.3 [0.7, 2.4] 
Middle 0.6* [0.3, 1.0] 1.2 [0.5, 2.7] 
Fourth 0.7 [0.4, 1.2] 1.4 [0.5, 3.8] 
Highest 0.3 [0.1, 1.1] 0.8 [0.2, 3.6] 

Continued… 
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Table 4—Continued 

 

 

Unadjusted 
OR CI 

Adjusted  
OR CI 

Place of residence      
Urban     
Rural 1.4 [0.9, 2.2] 0.8 [0.5, 1.5] 

Region of residence     
Greater Accra     
Western 1.6 [0.6, 4.6] 1.3 [0.4, 4.5] 
Central 2.3 [0.9, 6.3] 2.1 [0.7, 6.7] 
Volta 1.6 [0.6, 4.4] 0.9 [0.3, 2.9] 
Eastern 1.4 [0.5, 4.0] 0.8 [0.2, 2.6] 
Ashanti 1.9 [0.6, 5.8] 1.5 [0.4, 5.2] 
Brong Ahafo 0.9 [0.3, 2.6] 0.7 [0.2, 2.3] 
Northern 3.4* [1.3, 9.0] 1.8 [0.5, 6.1] 
Upper East 1.9 [0.7, 5.2] 1.0 [0.3, 3.7] 
Upper West 1.9 [0.7, 5.3] 1.3 [0.4, 4.3] 

Family size     
1–2     
3–4 0.8 [0.2, 2.6] 1.3 [0.4, 5.0] 
5–6 1.2 [0.3, 4.2] 2.2 [0.6, 8.9] 
7 or more 1.8 [0.5, 6.3] 2.9 [0.7, 12.1] 

N 1,904   1,904   
 

*** p < .001, ** p < .01, * p < .05  
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4 DISCUSSION 

Multisectoral strategies are key to continuing the progress that Ghana has made in improving child 

undernutrition. In this study, we explored the association between birth spacing, child stunting, and 

underweight. The results showed that longer birth spacing was associated with lower odds of stunting and 

underweight. Several other child, parental, and household characteristics were also significantly associated 

with lower stunting and underweight. 

The first finding is the positive association between birth spacing and a child’s nutritional status. 

Specifically, the findings indicate that birth spacing of at least two years is associated with a lower risk of 

child stunting and underweight. These findings suggest that mothers need at least two years to replenish 

themselves and have healthy children. Other studies corroborate our findings. For example, in India, it was 

observed that birth spacing of less than 24 months increases the risk of stunting by 28%.20 A systematic 

review of 58 observational studies suggested that shorter birth spacing has adverse consequences on child 

health outcomes. The study cited maternal nutritional depletion, and folate depletion as potential 

transmission mechanisms.22 Other studies in sub-Saharan Africa and LMICs also identified the adverse 

consequences of short-term birth spacing on a child’s nutritional outcome.16–18 Our study confirms WHO’s 

advice about waiting at least two to three years between pregnancies because this leads to lower newborn 

and child mortality and enhances maternal health. In addition, according to a study funded by USAID in 

2002, having children at a birth interval of 3 to 5 years is preferable and may lead to a reduction in infant 

mortality in under-developed nations if there were no births within 36 months of previous birth.13 This 

pattern will help to inform the decisions of the Ministry of Health and Health Service Providers in Ghana 

to institute policy prescriptions that encourage birth spacing of at least two years for mothers between age 

20 to 49. 

Several factors at the child, parental and household level were found to influence child stunting and 

underweight. With stunting, diverse factors make a compelling case for a multisectoral approach to its 

reduction. At the child level, the study identified age of the child, sex of the child, and perceived size at 

birth as significant predictors of stunting. The findings on the age of the child suggest that the risk of 

stunting peaks for children age 24 to 35 months. This is confirmed by the 2014 GDHS report, which also 

indicated that the risk of stunting is heightened for children between age 24–35 months. The results also 

indicate that male children have higher odds of being stunted than female children. This finding is supported 

by previous studies on child stunting in Ghana.9,26 

It was also observed that average or larger perceived size at birth was associated with lower odds of stunting. 

Larger birth sizes are reflective of high birth weight, which is negatively correlated with stunting.2 These 

variables at the child level imply that within the Ghanaian context, interventions focused on child stunting 

should emphasize age cohorts, specifically age 24–35 months, the male child, and children with relatively 

lower birth weight. At the parental level, the mother’s level of education and marital status were the 

predictors of child stunting. The findings indicated that mothers with secondary or higher education have a 

lower risk of having a stunted child. This could imply that educated mothers are more likely to engage in 

health-seeking behaviors, such as adequate nutrition and formal healthcare practices focused on improving 

the health status of their children.27–29 
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Mothers who are currently married had lower odds of having a stunted child. It is possible that marriage 

settings create a support system for both the mother and the child, which guarantees household food 

security. This has consequences on the nutritional outcomes of the household, including that of the child.30 

At the household level, the findings revealed that children in the second wealth quintile have a higher risk 

of being stunted. Our finding on the negative association between child stunting and household wealth 

index corroborates other research findings. For example, some studies have shown that children from 

impoverished homes tend to be more undernourished than their counterparts from affluent homes.31–33 This 

may be attributed to the fact that wealthy parents have the ability to provide their children with nutritious 

food, clean water, and a safe environment, which helps to improve their health status. The region of 

residence showed that children in the Northern Region have higher odds of child stunting. This finding is 

not surprising given that the Northern Region of Ghana has the highest proportion of poor households 

compared to Greater Accra.8 

The findings on child underweight also revealed significant predictors at the child, parental, and household 

levels. At the child’s level, the age of the child and perceived size at birth were identified as significant 

covariates. Unlike stunting, the risk of being underweight peaks among children age 12 to 23 months. The 

study also revealed that average or larger size at birth is associated with lower odds of child underweight. 

High birth weight has an adverse association with underweight. This finding concurs with a study in 

Pakistan that revealed that birth size is negatively associated with child underweight.34 With parental 

characteristics, the mother’s BMI and marital status were significant correlates of child underweight. The 

study also observed that obese/ overweight and married mothers had lower odds of having underweight 

children. The significant association between marital status and child underweight could imply that 

marriage helps create a pool of resources that ensure income stability at the household level, which has a 

potential positive association with child nutrition, including underweight. Unlike stunting, none of the 

household factors were identified as significant correlates of child underweight. In spite of this, the variables 

at the child’s and parental level imply that within the Ghanaian context, interventions focused on reducing 

child underweight should emphasize child-specific factors, such as age of the child between 12 to 23 

months, perceived size at birth, and marital status. 

Our study makes an important contribution by examining a reproductive intervention (birth spacing) on two 

important child health indicators—stunting and underweight. Although previous studies have focused on 

the association between birth spacing and maternal health, the current study focuses on the association 

between birth spacing, child stunting, and underweight. This is because inadequate maternal repletion due 

to shorter birth intervals can transcend the health of the mother and affect the child. The study also identified 

several other child, parental, and household characteristics that Ghana can use to continue the progress 

towards reducing child stunting and underweight. 

Our results highlight the urgent need for the Ministry of Health and Ghana Health Services, as well as the 

Planned Parenthood Association of Ghana, to increase measures that reduce child stunting and underweight 

with emphasis on birth spacing. In addition, the representativeness of the GDHS across the regional 

geographies of the country makes our findings generalizable. However, our study has some limitations 

which should be taken into consideration when interpreting our results. The 2014 GDHS is a cross-sectional 

survey that does not lend itself to causal inference. Our study also excludes mothers between age 15–19 

because of the small sample size for computing the mother’s BMI categories. Future research may focus 

on repeated cross-sectional or pseudo panel analyses, and more current GDHS data to fill in these important 

gaps. 
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5 CONCLUSION 

The findings from the study support existing findings on the effect of birth spacing on child stunting and 

underweight. The study reveals that mothers with a birth spacing of at least two to three years compared to 

their counterparts with less than two years of birth spacing have lower odds of having a stunted and 

underweight child under age 5. Our results underscore the role of birth spacing as one of the critical 

indicators that can reduce the odds of having stunted and underweight children age under 5. Our study 

recommends that the Ministry of Health, Planned Parenthood Association of Ghana, and both public and 

private maternal health organizations should educate women within the reproductive age (20–49) on the 

need to space births at least two to three years apart because this can help to reduce the prevalence of child 

stunting and underweight among children under age 5. 
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APPENDIX 

Table A1 Independent variables and their measurements 

Explanatory variables Measurement 

Child characteristics 
 

Preceding interval Preceding birth interval recoded as: 1 = <24 months; 2 = 24–35 months; 3 = 36–47 months;  
4 = >47 months 

Age in month Age in months recoded as 1 = less than 6 months; 2 = 6–11 months; 3 = 24–35 months;  
4 = 36–47 months; and 5 = 48–59 months 

Sex of child Dummy variable: 0=female; and 1=male 

Birth order Categorical variable: 2 = 2nd child; 3 = 3rd child; and 4 = 4th child 

Size at birth Perceived size at birth is recorded as: 1 = very small; 2 = small, and 3 = average or larger 

Parental characteristics 

 

Mother’s BMI categories Categorized as thin if BMI is less than 18.5; normal if BMI is 18.5 to 24.99; overweight if BMI is 
25.0 to 29.99 and obese if 30.0 to 60 

Mother’s educational level Categorical: 0=no education; 1 = 1 primary; and 2 = 2 secondary or higher. 

Mother’s age groups Categorical: 1 = 20–29; 2 = 2 30–39; and 3 = 3 40–49. 

Mother’s employment status Dummy variable: 0 = not working; and 1 = working 

Marital status of the mother Dummy variable: 0 = never in union/widowed/divorced/no longer living together/separated; 
and 1 = married/living with a partner 

Contraceptive usage Categorical variable: 0 = not using; 1 = traditional contraceptive; and 2 = modern 
contraceptive 

Partner’s educational level Categorical variable: 0 = none; 1 = primary; 2 = secondary; and 3 = higher 

Household characteristics 

 

Wealth index Categorical variable: 1 = Lowest, 2 = Second; 3 = Middle; 4 = Fourth and 5 = Highest 

Place of residence Dummy variable: 1 = Urban; and 0 = Rural 

Region of residence Categorical variable: 1 = Western; 2 = Central; 3 = Greater Accra; 4 = Volta; 5 = Eastern;  
6 = Ashanti; 7 = Brong Ahafo; 8 = Northern; 9 = Upper East; and 10 = Upper West 

Family size Categorical variable: 1 = 1–2 members; 2 = 3–4 members; 3 = 5–6 members; and 4 = 7 or 
more 
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