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Abstract 

The purpose of this study was to investigate the determinants of nutritional status among children under age 5 

(0-59 months) in Puntland. Undernutrition is a global challenge, it does not only adversely affect short‐ and 

long‐term health and economic well‐being of children but it is also a leading contributor to death and disability 

globally. Undernutrition short-term effects include mortality and morbidity where long-term effects are that the 

children do not reach their full developmental potential and would have poor cognitive performance, which in 

turn has consequences on the country’s economic productivity. Nutritional status of the Somali children in 

Puntland is relatively poor due to many reasons such as low economic conditions of Somali households, lack of 

food security and severe drought that has affected the country in recent years and among other factors. This 

study used data from the Puntland Health and Demographic Survey 2020 which was conducted by the 

Department of Statistics at Puntland Ministry of Planning, Economic Development, and International 

Cooperation with technical support from UNFPA Somalia. The analysis used stunting, wasting, and 

underweight as dependent variables, while the independent variables were children, maternal, and household 

characteristics. Bivariate and multivariate Logistic regression models were performed to analyze the 

determinants of nutritional status among the children.  
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The study showed a significant association between children’s nutritional status and most of the explanatory 

variables under study. Place of residence, gender of household head, wealth index, source of drinking water, 

source of energy for cooking, toilet facility, mother’s age, marital status, education, breastfeeding, ANC visits, 

BMI, work status, child’s sex, child’s age, birth order and size at birth have significant associations with 

children’s nutrition status. The study found that most variables in child, maternal, and household characteristics 

were significantly associated with stunting and wasting among children under age five.  Based on these findings, 

the research recommends that a multi-sectoral approach is needed to address undernutrition in Puntland state. 

Combined nutrition programmes from different sectors in line with National Development Plans (NDP) need to 

be designed to address the underlying causes of acute and chronic malnutrition. 

Keywords: Stunting; wasting; underweight; children under age 5; Health and Demographic Survey; Puntland. 

1.  Background  

Undernutrition is a big challenge in Africa. It does not only adversely affects short‐ and long‐term health and 

economic well‐being of children but it is also a leading contributor to death and disability in the country. It is 

responsible for nearly half of the deaths in the globe for children less than 5 years of age, with a disproportionate 

burden in low-and-middle-income countries [1]. Undernutrition has both short- and long-term effects, its short-

term effects include mortality and morbidity and its long-term effects are that the children do not reach their full 

developmental potential and would have poor cognitive performance, which in turn has consequences on the 

country’s economic productivity [2]. Global reports showed that around 45% of child deaths in developing 

countries are due to under-nutrition [3]. 

Child growth is internationally recognized as an important indicator of nutritional status and health in 

populations. Underweight, wasting, and stunting indicators are usually used to measure nutritional imbalance 

resulting in undernutrition [4] 

Nutritionists described that stunting or low height-for-age is a sign of chronic undernutrition that reflects a 

failure to receive adequate nutrition over a long period. Stunting can also be affected by recurrent and chronic 

illnesses. Wasting, or low weight-for-height, is a measure of acute undernutrition and represents the failure to 

receive adequate nutrition in the period immediately before the survey [4]. Wasting may result from inadequate 

food intake or from a recent episode of illness-causing weight loss. Underweight, or low weight-for-age, is a 

composite index of weight-for-height and height-forage. Thus, it includes both acute (wasting) and chronic 

(stunting) undernutrition [5]. 

The nutritional status of the Somali children in Puntland is relatively poor due to many reasons such as low 

economic conditions of Somali households, and severe drought that has affected the country in recent years and 

among other factors [6] 

In Puntland Health and Demographic Survey 2020 (PLHDS 2020), the height and weight measurements of 

children below 5 years were taken in addition to the inquiry of their dietary intake. The weight and height of the 

children that were taken were used as anthropometric measurements by using the Z-score. As WHO standards 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2022) Volume 61, No  1, pp 134-154 

136 
 

show, indicators such as height for age, weight for height, and weight for age or stunting, can be used to 

calculate the nutritional status of children under five [3, 7]. 

1.1 Scope and limitation of the study 

This study was designed to examine factors associated with stunting, wasting and underweight among children 

under‐five who live in five regions of Puntland state using PLHDS 2020 data. As a limitation, this study did not 

include dietary intake and biochemical data to assess nutritional status of children. The findings will provide 

necessary evidence to policymakers and other stakeholders responsible for the health and nutrition of children to 

develop tailored policies and interventions aimed at improving the nutrition and wellbeing of the children in the 

state. 

1.2 Objective 

To investigate the determinants of undernutrition among children aged 0-59 months in Puntland using data from 

PLHDS 2020 in order to help inform better targeting of nutritional interventions. 

1.3 Questions to be answered by the study  

1) What are the determinants of undernutrition among children under age 5 in Puntland State of Somalia? 

2) Which of these determinants imply signs of chronic undernutrition that reflects a failure to receive 

adequate nutrition over a long period and which of these factors are signs of acute 

undernutrition/temporary undernourishment? 

3) Which of these determinants are amenable to policy intervention? 

2.  Literature Review 

Ten reports and papers on child nutrition literature were identified as suitable for inclusion of the review; the 

publication of these papers ranges from the year 1997 to 2020 and covers mainly Somalia and countries in East 

Africa and Asia. 

In Puntland Health and Demographic Survey (PLHDS 2020), children’s height/length, weight, and age data 

were used to calculate three indices: height-for-age, weight for- height, and weight-for-age. The report shows 

the nutritional status of children under-five years according to three anthropometric indices - height for age, 

weight for height and weight for age. Overall, 25 percent of children under the age of five were stunted, 16 

percent were severely stunted, 11 percent are wasted, 6 percent are severely wasted, 25 percent are underweight, 

and 15 percent are severely underweight [8]. 

According to the results of the post-Deyr 2016 Food Security and Nutrition Analysis Unit (FSNAU) seasonal 

assessment, the burden of acute malnutrition among children under the age of 5 was 944,000 cases, including 

185,000 who are severely malnourished [9]. Amongst the worst affected population groups are internally 

displaced persons (IDPs) for whom the situation remains critical across the country [9, 6]. While evidence 
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shows that boys are more malnourished than girls, the reason for this disparity is unknown [6]. Severely 

malnourished children carry a high mortality risk and require lifesaving therapeutic nutritional support [10] 

As of February 29th, 2020, the nutrition cluster partners reached 48,144 boys and 56,756 girls aged 06-59 

months covering 13% HRP (Humanitarian Response Plans) targets in Puntland State of Somalia. Of which 

38,602 are severely acute malnourished children, moderately acute malnourished children and PLW (Pregnant 

and Lactating Women) admitted were 66,298 and 21,201. To effectively, reduce rates of acute malnutrition it is 

vital to protect vulnerable households and build resilience to minor shock & alleviate economic hardship by 

preserving limited assets. Mitigating levels of acute malnutrition through preventative programs to circumvent 

malnutrition through early action interventions to those most at risk are critical to success [11]. 

In the Somali Region of Ethiopia, the overall prevalence of stunting, underweight and wasting were 33.4 %, 

24.5 %, and 20 %, respectively. The main associated factors of stunting and wasting were family size, child’s 

sex, and monthly income of the households. Immunization status was the only variable associated with all forms 

of malnutrition. Non-immunized children were 2.5 times more likely to become underweight than their 

counterparts. The prevalence of stunting was 3.8 times higher in households with large family size. Female 

children were 1.5 times more likely to become wasted than their counterparts [12]. 

The estimated national prevalence of wasting, stunting and low mid-upper arm circumference in children aged 

6-59 months was 21 %, 31 %, and 36 %, respectively. Although fever, diarrhea, sex and age of the child, 

household size and access to foods were significant predictors of malnutrition, the strongest association was 

observed between all three indicators of malnutrition and the enhanced vegetation index. A 1-unit increase in 

enhanced vegetation index was associated with a 38 %, 49 % and 59 % reduction in wasting, stunting and low 

mid-upper arm circumference, respectively [13]. 

Infection and climatic variations are likely to be key drivers of malnutrition in Somalia. Better health data and 

close monitoring and forecasting of droughts may provide valuable information for nutritional intervention 

planning in Somalia [13]. 

The children’s nutritional status is more sensitive to factors such as feeding/weaning practices, care, and 

exposure to infection at specific ages [14]. A cumulative indicator of growth retardation (height-for-age) in 

children is positively associated with age [15]. The presence of an intergenerational link between maternal and 

child nutrition means a small mother will have small babies who in turn grow to become small mothers. Some 

findings on the relationship between maternal and child nutrition [16, 17]. showed that a high proportion of low-

birth-weight and stunted children were observed among malnourished mothers. 

Determinants of childhood malnutrition can be divided into three levels of causality: immediate, underlying, and 

basic. Immediate causes are dietary and health status, which are influenced by food security, the level of health 

care available to mothers, and environmental health quality. Among the underlying factors, women’s education 

and employment were said to be crucial. Finally, the most important basic factor is per capita national income 

[18]. 
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Access to foods with high protein content and vegetation cover, a proxy of rainfall or drought, was associated 

with a lower risk of wasting and stunting. Age, gender, illness, access to carbohydrates and temperature were 

correlates of all three indicators. The spatial co-distribution was highest between stunting and underweight with 

relative risk values ranging between 0.15 and 6.20, followed by wasting and underweight (range: 0.18-5.18) and 

lowest between wasting and stunting (range: 0.26-4.32). Although nutrition response in Somalia has 

traditionally focused on wasting rather than stunting, integrated programming and interventions can effectively 

target both conditions to alleviate common risk factors [19].  

A Systematic Review on Stunting, Wasting and Underweight in Sub-Saharan Africa revealed that the most 

consistent factors associated with childhood stunting, wasting and underweight in SSA were: low mother's 

education, increasing child's age, sex of child (male), wealth index/SES (poor household), prolonged duration of 

breastfeeding (>12 months), low birth weight, mother's age (<20 years), source of drinking water (unimproved), 

low mother's BMI (<18.5), birth size (small), diarrhea episode, low father's education and place of residence 

(rural).  The factors that predispose a child to undernutrition are multi-sectoral. To yield a sustainable 

improvement in child nutrition in SSA, a holistic multi-strategy community-based approach is needed that 

targets the factors associated with undernutrition, thereby setting the region on the path to achieving the WHO 

global nutrition target by 2025 [20]. 

Children undernutrition had significantly associated mother's BMI with child's underweight status. Children 

whose mothers had no education were more likely to be wasted (AOR = 3.61, 95%CI 1.33-9.82). The study 

suggests that most of the analysed factors that accounted for malnutrition in Pakistani children (such as mother's 

age at marriage, educational level and mothers' nutritional status) are preventable [21]. Therefore, to reduce the 

burden of malnutrition interventions that can address these factors are required such as community-based 

education and targeted nutritional interventions [22]. 

3. Methodology 

3.1 Data 

This study used data from the Puntland Health and Demographic Survey 2020 which was conducted by the 

Department of Statistics at Puntland Ministry of Planning, Economic development and International 

Cooperation with financial and technical support from UNFPA Somalia. The PLHDS 2020 had collected 

representative data from Somali population in five pre-war regions (regions that existed before 1991) in the 

Puntland State of Somalia. For this paper, the analysis only included children aged 0-59 months with 

anthropometry data. A sample of 5,197 children were included in the analysis. Missing and inconsistent values 

for height and weight in the dataset were imputed. Sample weights were applied in all analyses due to the two-

stage cluster sampling design used in the PLHDS. 
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3.2 Variables 

3.2.1 Dependent variables 

The anthropometric indicators used in this study to assess malnutrition in Somali children in Puntland State of 

Somalia are the ones defined by WHO (2006) as a child growth standard and they are stunting (low height-for-

age); underweight (low weight-for-age); and wasting (low weight-for height [3, 7]. 

In terms of height-for-age, a child is classified as stunted if she or he is 2 standard deviations below the median 

(-2SD) of the World Health Organization reference population [3, 7]. For weight-for-age, if a child is 2 standard 

deviations below (-2SD) the reference median, she or he is considered as wasted and child is categorized as 

underweight if his or her weight-for-age is lower than 2 standard deviations (-2SD) from the median of the 

reference population [3, 7]. 

3.2.2 Independent variables 

To analyze the determinants of nutritional status among children under age 5, the study considered the following 

characteristics as independent variables:  

Household-level variables (place of residence, region, gender of household head and wealth index, source of 

energy for cooking, source of drinking and toilet facility). Maternal level variables (Age, marital status, 

education, ANC visit, BMI and employment status).  

Child level variables (Sex, age, birth order, size at birth breastfeeding and preceding birth Interval). 

3.2.3 Statistical analysis 

Bivariate and Logistic regression analyses were performed using Stata version 15.1 to analyse the association 

between undernutrition and independent factors mentioned above. Firstly, bivariate analysis was used to analyze 

the association between the dependent and independent variables, then logistic regression model was fitted on 

the data to determine the effect of various variables on malnutrition.  P-value less than 0.05 was considered as a 

significant association between the dependent and independent variables.  

Bivariate analysis and logistic regression model were performed separately for the dependent variable on each 

of Household variables (Place of residence, region, gender of household head and wealth Index, main source of 

energy of cooking, Source of drinking water, Toilet facility). Maternal variables (Age at birth, marital status, 

education, ANC visit, and BMI and work status). Child variables (Sex, age, birth order and size at birth).  

The odds ratio, which is determined from the logistic regression coefficients tells us the level of undernutrition 

given a set of the independent variable while controlling for the effects of the other variables in the model. 

Estimates of odds greater than 1.0 indicate that the risk of undernutrition is greater than that for the reference 

category. Estimates less than 1.0 indicate that the risk of undernutrition is less than that for the reference 
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category of each variable. Statistical significance of different factors has been decided considering the P- values. 

4. Results 

4.1 Bivariate Analysis of Determinants of Undernutrition by Background Characteristics  

As can be seen in Table.1, Table.2 and Table.3, the bivariate analysis was performed using a chi-square (χ2) test 

and results show a significant association between children’s nutritional status and most of the explanatory 

variables under study. 

Household Characteristics 

The bivariate analysis shows that the prevalence of stunting was significantly higher among children in urban 

and rural areas with 28 percent and 33 percent respectively comparing with the children in the nomadic areas 

(16 percent).  

The prevalence of underweight children was also highest in the urban and rural areas with 30 percent and 29 

percent respectively compared with nomadic areas at 17 percent. The prevalence of children wasted was lowest 

in nomadic areas with 10 percent. Regionally, the highest prevalence of child stunting was observed in Bari 

region with 35 percent, followed by Sool and Sanaag with 25 percent and 24 percent respectively, while Nugaal 

has the lowest prevalence at 19 percent.  

The bivariate analysis shows that the wealth index was significantly associated with child nutritional status. The 

prevalence of stunting, wasting and underweight was highest among the children from poor households with 30 

percent, 16 percent and 25 percent respectively comparing to children from rich households. Children from 

households who use non-improved sources of drinking water were more likely to be wasted.   

The prevalence of stunting and wasting among children of households with non-improved toilet facilities or no 

toilet facilities at all was significantly higher as compared to those with improved toilet facility. The bivariate 

analysis also shows that source of energy for cooking used by the households was significantly associated with 

child’s nutritional status. Prevalence of underweight children was highest among children from households who 

uses Firewood and Charcoal with 31 percent and 30 percent respectively. 

Child characteristics 

For considering children's characteristics, the age of the child was found to be significantly associated with 

undernutrition. Prevalence of stunting was higher among the children aged 6-11 months, 24-59 months and 

those aged 12-17 months, where prevalence of wasting was also higher among those who aged 6-11 months. 

Gender wise, discrepancy in prevalence of underweight, stunting and wasting was not found as there was no 

significant difference in the prevalence among boys and girls.  
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Table 1: Bivariate analysis of Undernutrition by Household's Characteristics 

Table 1: Bivariate analysis of undernutrition by Household Characteristics 

Independent variables 

 Dependent variables 

Stunting % P-value Wasting P-value Underweight P-value 

Residence 

 

0.000 

 

0.000 

 

0.000 

Urban 27.9   8.8   30.4   

Rural 32.5 

 

9.1 

 

28.8 

 Nomadic 16.4   15.1   16.8   

Region of residence 

 

0.000 

 

0.000 

 

0.000 

Sool 25.1   13.1   20.6   

Sanaag 23.8 

 

14.5 

 

19.2 

 Bari 35.1   8.4   37.7   

Nugaal 19.1 

 

13.8 

 

10.6 

 Mudug 21.3   9.1   26.8   

Wealth Status 

 

0.000 

 

0.000 

 

0.000 

Rich 19.5   9.2   23.5   

Middle 26.8   11.2   21.2 

 Poor 30.3 

 

16.2 

 

24.9   

Sex of household head 

 

0.814 

 

0.108 

 

0.036 

Male 26.2   11.5   27.1   

Female 25.9 

 

10.4 

 

24.7 

 Main source of energy for cooking 0.389   0.317   0.033 

Electricity 24.6 

 

10.5 

 

20.5 

 LPG 26.0   9.3   20.7   

Kerosene 26.6 

 

5.3 

 

23.3 

 Firewood 25.4   11.5   30.5   

Charcoal 25.5 

 

9.9 

 

29.9 

 Other solid fuels 20.2   13.2   22.0   

Toilet Facility 

 

0.005 

 

0.027 

 

0.021 

Improved Toilet Facility 22.8   10.6   25.2   

Non-Improved Toilet Facility 26.5 

 

12.5 

 

26.4 

 No facility/Bush/Field 29.4   12.7   27.9   

Source of drinking water 

 

0.033 

 

0.004 

 

0.042 

improved source 26.0   10.9   25.8   

Non-Improved source 26.6 

 

12.3 

 

26.7 
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Birth order of the child was not significantly associated with child nutritional status but children with low birth 

weights are more likely to be underweight.  

The preceding birth interval of the child was also positively associated with children’s nutrition status.  The 

highest proportion of stunted children were observed among those whose preceding birth interval was less than 

24 months with 28 percent. 

Table 2: Bivariate analysis of child variables and undernutrition 

Table 2: Bivariate analysis of child variables and undernutrition  

Independent variables 

Dependent variables 

Stunting % P-value Wasting P-value Underweight P-value 

Child’s Age in Months 

 

0.000 

 

0.000 

 

0.389 

Less than 6 months 17.3   14.1   28.2   

6-11 months 24.8 

 

16.9 

 

25.2 

 12-17 months 30.7   10.2   23.1   

18-23 months 24.1 

 

8.6 

 

20.9 

 24-59 months 25.6   10.3   25.6   

Sex 

 

0.445 

 

0.562 

 

0.681 

Male 25.2   10.9   21.0   

Female 25.6   11.2   19.3   

Size at birth   0.076   0.009   0.049 

Very small 17.1 

 

15.4 

 

18.9 

 Small 30.3   12.0   29.4   

Average or larger 27.3 

 

10.6 

 

27.5 

 Birth order   0.97   0.486   0.397 

First 26.7 

 

11.0 

 

27.0 

 2 to 4 26.6   10.9   26.0   

5 or higher 22.8 

 

16.3 

 

29.3 

 Preceding birth Interval 

 

0.016 

 

0.041 

 

0.366 

<24 Months 28.3 

 

11.1 

 

29.6 

 24 – 35 Months 26.8 

 

10.4 

 

24.7 

 36 – 47 Months 26.5 

 

12.3 

 

26.7 

 48 Months & More         26.3  10.1    26.6  

 

Mother's Characteristics 

Moreover, it was also found that the likelihood of being undernourished was higher among children of mothers 

with no education compared to children whose mothers have some secondary or higher education. The 
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prevalence of children stunted was higher among children born to mothers without ANC visits with 29 percent. 

The analysis also shows that the mothers’ employment status was significantly associated with child nutritional 

status. The prevalence of children stunted was highest among the children with employed mothers with 29 

percent and the prevalence of children who are underweight was highest among the children with divorced and 

widowed mothers with 30 and 31 percent respectively. 

Table 3: Bivariate analysis of maternal variables and undernutrition 

Table 3: Bivariate analysis of maternal variables and undernutrition  

Independent variables 

Dependent variables 

Stunting 

% 

P-

value 

Wastin

g 

P-

value 

Underweigh

t 

P-

value 

Current Marital Status 

 

0.622 

 

0.117 

 

0.023 

Married 26.0   11.4   25.6   

Divorced 28.5 

 

10.4 

 

29.7 

 Widowed 25.3   5.9   30.5   

Mother's Nutritional Status  0.013 

 

0.245 

 

0.032 

Thin (BMI < 18.5) 33.4   5.2   22.9   

Normal (BMI 18.5-24.9) 22.3   12.8   23.6   

Overweight/obese (BMI >= 25) 21.1   14.5   28.1   

Mother's educational level 0.006 

 

0.001 

 

0.242 

No-education 26.5   11.2   25.4   

Primary 24.7   10.4   25.4   

Secondary or higher 20.4   9.2   19.7   

Mother's Age at Birth   0.049   0.045   0.008 

<20 25.9 

 

11.6 

 

26.8 

 20-34 27.0   11.1   26.8   

35-49 22.7 

 

11.3 

 

22.1 

 ANC   0.004   0.007   0.003 

Women with ANC for their recent birth 24.8 

 

8.9 

 

24.6 

 Women without ANC for their recent 

birth 29.2   11.3   30.0   

Mother's Employment status 0.034 

 

0.745 

 

0.55 

Employed 29.0   12.3   26.4   

Unemployed 26.0   11.1   26.0   

 

4.2 Multivariate analysis of Determinants of Undernutrition by Background Characteristics 

As Table.4, Table.5 and table.6 show, multivariate analysis of logistic regression was performed to examine the 
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net effect of each independent variables household, child and maternal characteristics.  

Household characteristics 

Considering the characteristics of the household, the model showed that the sex of the household head, place 

and region of residence, toilet facility used, source of drinking water, source of cooking fuel, and wealth status 

are important predictors of nutrition status.  

This model showed that children from households headed by females are less likely to be wasted compared with 

children from households headed by males.  

Regarding water and sanitation facilities, the analysis shows that children in households with non-improved 

toilet facilities are 1.3 times more likely to be stunted and 1.5 times more likely to be wasted and children from 

households with no toilet facilities are 1.39 times more likely to be stunted and 1.4 times more likely to be 

wasted compared with children in households with improved toilet facility. Source of drinking water has also 

affected children’s nutrition as children from households with the non-Improved source of drinking water are 

1.24 times more likely to be stunted and 1.15 times to be wasted compared to children from households that use 

an improved source of drinking water. 

Furthermore, children from households who use traditional fuel types (firewood and charcoal) are more likely to 

be undernourished. Children from households who use firewood are 1.3 times more likely to be stunted and 1.4 

times more likely to be wasted compared with children from households who use electricity as the main source 

of energy for cooking.  Children whose families use charcoal are also 1.3 times more likely to be stunted and 

1.94 times to be wasted compared with children from households who use electricity and LPG as main sources 

of energy for cooking.  Household economic status is positively related with child nutrition status, the findings 

show that the risk of being stunted for children in poor households were 1.68 times more likely to be stunted 

compared with children from rich households. For the place of residence, the model shows that rural children 

are 1.24 times more likely to be stunted and children from nomadic areas are 1.84 times more likely to be 

wasted compared with children from households in urban areas. Region of residence was also associated with 

children’s nutritional status. Children in households in Bari and Sool regions had higher odds of being stunted 

compared with children in the Nugaal region, while children in households in the Bari and Mudug regions had 

the highest odds of being wasted. 

Table 4: Odds Ratio of stunting, wasting and underweight among children aged 0-59 months by Household 

Table 4: Odds Ratio of stunting, wasting and underweight among children aged 0-59 months by Household 

Characteristics 

Independent variables 

                                     Dependent variables 

Stunting Wasting Underweight 

OR (95% CI) OR (95% CI) OR (95% CI) 

Place of residence       
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Urban 1
R
 1

R
 1

R
 

Rural 1.24** (1.07 - 1.44) 1.04** (0.82 - 1.31) 0.93 (0.80 - 1.07) 

Nomadic 

0.51*** (0.35 - 

0.43) 1.84** (1.50 - 2.27) 0.46** (0.40 - 0.54) 

Wealth Status       

Rich 1
R
 1

R
 1

R
 

Middle 1.10** (0.89 - 1.34) 0.72* (0.53 - 0.99) 1.54* * (1.23 - 1.92) 

Poor 

1.68*** (0.55 - 

0.83) 1.21* (0.91 - 1.62) 1.02 (0.82 - 1.27) 

Region       

Nugaal 1
R
 1

R
 1

R
 

Sool 1.42** (1.10 -1.84) 0.95 (0.69 - 1.29) 

2.18*** (1.60 - 

2.96) 

Sanaag 1.32* (1.03 - 1.70) 1.06 (0.79 - 1.41) 

2.00*** (1.48 - 

2.70) 

Bari 

2.29*** (1.82 - 

2.89) 0.57*** (0.42 - 0.78) 

5.09*** (3.85 - 

6.73) 

Mudug 1.15* (0.91 - 1.45) 0.62*** (0.47 - 0.83) 

3.07*** (2.33 - 

4.05) 

Source of Cooking Fuel       

Electricity 1
R
 1

R
 1

R
 

LPG 1.08** (0.57 - 2.04) 0.88 (0.35 - 2.20) 1.69 (0.88 - 3.25) 

Kerosene 1.11** (0.48 - 2.58) 0.48 (1.07 - 2.11) 0.99 (0.40 - 2.46) 

Firewood 1.35** (0.61 - 1.79) 1.4* (0.52 - 2.36) 1.16 (0.66 - 2.06) 

Charcoal 1.3** (0.61 - 0.82) 1.94** (0.49 - 2.02) 1.64 (0.92 - 2.92) 

other solid fuels 0.78 (0.37 - 1.65) 1.30 (0.49 - 3.45) 1.08 (0.50 - 2.33) 

Source of Toilet Facility 

   Improved toilet facility 1
R
 1

R
 1

R
 

Non-improved toilet facility 1.26* (0.92- 1.44) 1.5* (0.96 - 1.51) 0.94 (0.79 - 1.12) 

No facility/ Bush/Field 1.39** (1.02 - 1.76) 1.4** (1.01 - 1.68) 1.08*8 (0.86 - 1.36) 

Source of Drinking Water 

   Improved source of drinking water 1
R
 1

R
 1

R
 

Non-improved source of drinking 

water 1.24** (0.88 - 1.22) 1.15*** (0.94 - 1.42) 

1.04*** (0.90 - 

1.22) 

Sex of Household Head       

Male 1
R
 1

R
 1

R
 

Female 0.99 (0.86 - 1.14) 0.89 (0.73 - 1.09) 0.88
**

 (0.77 - 1.02) 

*** p<0.001, ** p<0.01, * p<0.05, OR: Odds Ratio,    1
R
: Reference category 
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Child Characteristics 

The analysis shows that child’s age has a significant association with stunting. Children aged 6 to 11 months, 

Children aged 12 to 17 months, and those aged 24 to 59 months had the highest odds of being stunted, as they 

are 1.58, 2.12, and 165 times more likely to be stunted respectively compared to children aged 0-5 months. The 

risk of stunting was found to be 1.2 times higher for children of first birth order as compared with children of 

birth order four or more. Children who were small at birth (as reported by the mother) are more likely to be 

stunted, wasted, and underweight compared to those who were average in size at birth.  This study also 

examined the association of breastfeeding and complementary feeding with children’s nutrition status. It was 

found that children who have been never Breastfed are 1.43 times more likely to be stunted and 1.26 times are 

more likely to be wasted compared to children who had been breastfed with complements.  It was also observed 

that the preceding birth interval of the child has a significant association with the nutrition status. Children 

whose preceding birth interval was less than two years were 1.15 times more likely to be stunted, 1.28 times 

more likely to be wasted and  1.29 times more likely to be underweight as compared with children whose 

preceding birth interval was 48 months and more. 

Table 5: Odds Ratio of stunting, wasting and underweight among children aged 0-59 months and child variables 

Table 5: Odds Ratio of stunting, wasting and underweight among children aged 0-59 months by Child 

Characteristics 

Independent variables 

                                     Dependent variables 

Stunting Wasting Underweight 

OR (95% CI) OR (95% CI) OR (95% CI) 

Child Age 

   Less than 6 months 1
R
 1

R
 1

R
 

6-11 months 1.58*** (1.14 - 2.19) 1.24 (0.86 - 1.77) 0.85 (0.63 - 1.15) 

12-17 months 2.12*** (1.60 - 2.83) 0.69* (0.48 - 0.99) 0.76* (0.58 - 1.00) 

18-23 months 1.52* (1.07 - 2.16) 0.57* (0.36 - 0.92) 0.67* (0.48 - 0.94) 

24-59 months 1.65*** (1.29 - 2.12) 0.70** (0.53 - 0.92)
 
 0.88 (0.71 - 1.08) 

Birth Order       

5 or higher 1
R
 1

R
 1

R
 

2 to 4 1.23** (0.66 - 2.29) 0.63 (0.31 - 1.28) 0.85 (0.48 - 1.51) 

First  1.24** (0.67- 2.30) 0.64 (0.31 - 1.30) 0.89 (0.50 - 1.59) 

Preceding birth Interval 

   48 Months & More  1
R
 1

R
 1

R
 

<24 Months 1.15** (0.87 – 1.22) 1.28** (0.94 – 1.75) 1.29* (0.96 – 1.87) 

24 – 35 Months 1.09* (0.92 – 1.59) 1.03* (0.80 – 1.45) 0.91 (0.64 – 1.26) 

36 – 47 Months 1.01* (0.86 – 1.42) 1.34** (0.97 – 2.56) 1.03 (0.82 – 1.22) 

Breastfeeding 

Breastfeeding and consuming other 

complements 1
R
 1

R
 1

R
 

Exclusive breastfeeding 1.01 (0.72 - 1.43) 1.19** (0.73 - 1.42) 0.94 (0.68 - 1.31) 

Never breastfeed 1.43* (0.89 - 1.56) 1.26* (0.87 - 1.71) 0.88 (0.69 - 1.14) 

*** p<0.001, ** p<0.01, * p<0.05, OR: Odds Ratio,    1
R
: Reference category 

Mother’s Characteristics 

Regarding Mother’s characteristics, the likelihood of being stunted was found to be 1.48 times higher among 

children born to mothers with no education compared with children whose mothers have some secondary or 
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higher education. Children whose mothers have some primary educations are also 1.34 times more likely to be 

stunted compared to children whose mothers had some secondary or higher education. Mother’s marital status 

has shown significant association with children’s nutrition status as the children with divorced and widowed 

mothers were 1.22 and 1.27 times respectively more likely to be underweight compared to children with married 

mothers. The model showed that a mother’s age at birth has significantly associated with children’s nutrition 

status. Children born to mothers aged less than 20 years were 1.3 times more likely to be stunted and 1.3 times 

more likely to be underweight compared to children whose mothers aged 35-49 years. Children born to mothers 

aged less than 20-34 years were also 1.26 times more likely to be stunted and 1.22 times more likely to be 

underweight compared to children whose mothers aged 35-49 years.  

Table 6: Odds Ratio of stunting, wasting and underweight among children aged 0-59 months by Mother's 

characteristics 

Table 6: Odds Ratio of stunting, wasting and underweight among children aged 0-59 months by Mother's 

characteristics 

Independent variables 

                                     Dependent variables 

Stunting Wasting Underweight 

OR (95% CI) OR (95% CI) OR (95% CI) 

Mother's Nutritional Status 

   Normal 1
R
 1

R
 1

R
 

Thin 1.44** (0.89 - 2.54) 0.42 (0.16 - 1.13) 0.77 (0.43 - 1.38) 

Overweight 1.38* (0.81 -2.32) 0.60 (0.32 - 1.14) 0.98 (0.64 - 1.48) 

Mother's education 

   Secondary & above 1
R
 1

R
 1

R
 

Primary Education  1.34** (1.01 - 1.77) 

1.15*** (0.32 - 

0.79) 

1.38* (0.71 - 

1.37) 

No-education 1.48*** (1.13 – 1.93) 1.24** (0.52 - 1.13) 

1.38* (0.71 - 

1.37) 

Age at Birth 

   35-49 1
R
 1

R
 1

R
 

20-34 1.26** (1.05 - 1.51) 0.98 (0.77 - 1.25) 

1.22** (1.02 - 

1.56) 

<20 1.30** (0.93 - 1.52) 

1.03*** (0.84 - 

1.43) 1.30* (1.12 -1.65) 

Marital Status    

Married 1
R
 1

R
 1

R
 

Divorced 1.13 (0.88 - 1.47) 0.90 (0.61 - 1.31) 

1.22* (0.95 - 

1.58) 

Widowed 0.97 (0.64 - 1.45) 0.48 (0.23 - 1.02) 

1.27** (1.04 - 

1.68) 

ANC 

   Women with ANC for their most 

recent birth 1
R
 1

R
 1

R
 

Women without ANC for their most 

recent birth 1.38*** (0.97 - 1.52) 

1.32** (0.99 - 

1.87) 

1.14*** (0.89 - 

1.28) 

Mother's Employment Status 

 

    

Employed 1
R
 1

R
 1

R
 

Unemployed 0.86** (0.67 - 1.12) 0.89 (0.62 - 1.26) 0.98 (0.75 - 1.27) 

*** p<0.001, ** p<0.01, * p<0.05, OR: Odds Ratio,    1
R
: Reference category 
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The odds of stunting, wasting and underweight among children whose mothers had no prenatal care visit are 

1.32 times, 1.38 times and 1.14 times more likely to be stunted respectively compared with children whose 

mothers had prenatal care visits for their recent birth. According to the findings of this study, the mother’s 

employment status has significantly associated with the risk of undernutrition for her children. The analysis 

shows that the children with employed mothers are more likely to be stunted compared with children whose 

mothers were unemployed. Children whose mothers were overweight or thin had higher odds of being stunted 

compared to children born to mothers with normal BMI.  Children whose mothers were overweight or obese 

were also more likely to be wasted. 

5.  Discussion 

The objective of the study was to identify and assess the determinants of undernutrition among children under 

age 5 in the Puntland State of Somalia. The result of the study shows a significant association between 

children’s nutritional status and most of the explanatory variables in the study. 

The study shows that children in households with non-improved water and poor sanitation facility are more 

likely to be malnourished compared to children from households that use an improved source of drinking water 

and improved toilet facility [23, 24]. That implies the unfavorable health environment caused by inadequate 

water and sanitation can increase the probability of infectious diseases and indirectly lead to certain types of 

malnutrition [25]. Other studies [26, 27] showed that unprotected water sources and non-availability of latrine 

were associated with low child stature. However, other observational studies have found little or no significant 

protective associations between access to improved water and anthropometric outcomes [28, 29]. 

Findings have also shown that children from households headed by females were less likely to be underweight 

compared to children from households headed by males. The finding is supported by a case study carried out in 

Kenya. indicated that when women have more control over resources, more goes to the children [30]. 

The majority of Puntland households use traditional fuels such as firewood, charcoal, and dung to meet their 

daily needs, and most households cook food inside and that affects children’s health and well-being. This is 

consistent with [31], which found that indoor air pollution and smoking are causes of low birth weight and could 

possibly impact stunting. Another study in India reported that associations between air pollution and stunting 

[32]. 

The study revealed that household economic status is positively related to a child’s nutrition status in Puntland. 

Children from poor households were more likely to be malnourished compared with children from rich 

households. This indicates the association of household economic status with household food security which is a 

prerequisite for access to adequate dietary intake for all members of the household in general and for children in 

particular. Small-scale studies [27, 17] undertaken in Ethiopia have also shown the importance of household 

economic status to improve stunting in children. 

The study shows that children born to mothers with no education are more likely to be stunted compared with 

children whose mothers have some secondary or higher education. That implies that education is one of the 
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most important resources that enable women to provide appropriate care for their children. Studies done 

elsewhere indicated that a mother’s education is an important determinant of children’s growth and development 

[33]. Studies in various settings including Philippines [34]; Bolivia [35]; 1988), Kenya [36, 37]; and Ethiopia 

[16, 17] show a decreased incidence of malnutrition among young children with an increase in the level of 

mothers' education. 

Although the mother’s income generated from employment may raise a household’s effective demand for food 

and another important dietary intake, the study showed that children of unemployed mothers were less likely to 

be stunted compared to children whose mothers were unemployed. That can be attributed to the fact that 

employment can reduce a mother’s time for childcare. Some studies have shown that mothers with the most 

malnourished children work outside of their home [38, 39, 40] Another study argued that there is no significant 

association between maternal employment and children's nutritional status [41]. 

The odds of stunting, wasting and being underweight were higher among children whose mothers had no 

prenatal care visit during their pregnancy compared with children whose mothers had prenatal care visits for 

their recent birth [21]. That may be due to the fact that such mothers have poor health-seeking behavior and they 

are likely not to take appropriate actions to improve the health status of their children, which is an important 

component of child nutrition [42]. 

Maternal undernutrition is a persistent determinant of child undernutrition identified in this study. The study 

found that children whose mothers were thin (BMI <18.5) or overweight were more likely to be undernourished. 

At the same time, the likelihood of undernutrition significantly increased among children who were small at 

birth, demonstrating further the importance of maternal nutrition during pregnancy, which is known to 

significantly affect the nutrition of their children [43]. Optimum maternal nutrition before and during pregnancy 

is important for a healthy pregnancy outcome, as low maternal BMI is associated with intrauterine growth 

retardation [44, 45].   

It was found that the birth order of the child is one of the demographic variables explaining the risk of stunting 

and wasting in children. Children of first birth order were found to be significantly at a higher risk of stunting 

than children of higher birth. This higher risk of stunting in first birth order children could be due to mothers’ 

low level of experience at first delivery in the area of child care and feeding, which are important components of 

improved nutrition. This contradicts findings of other studies [46, 47] which found children with higher birth 

order are more likely to be stunted than children of first birth order. 

For child’s characteristics, the analysis shows that child’s age had a significant association with stunting. 

Children aged 6 to 11 months, Children aged 12 to 17 months and those aged 24 to 59 months had the highest 

prevalence of stunting. This may be an indication of either inappropriate food supplementation in quantity 

and/or quality during the weaning period, or exposure to disease. 

Children who were small at birth were more likely to be stunted, wasted, and underweight compared to those 

who were average in size at birth, and this may be due to the poor nutrition of mothers during pregnancy. This is 
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in line with study [48] children with Low birth weight had significantly increased risk of becoming 

malnourished compared to their counterpart. 

Preceding interval birth has also affected the nutritional status of the children. Children whose preceding birth 

interval was less than two years were more likely to be undernourished. That could be due to fact that the 

previous child may be prematurely weaned if the mother becomes pregnant again too early or the mother herself 

may be biologically depleted from too frequent births. 

 6. Conclusion and Recommendation 

The study identified the determinants of undernutrition among children under age 5 in the Puntland State of 

Somalia. It found that socioeconomic and demographic variables have a significant influence on the odds of 

malnutrition in children. 

Based on these findings, the study recommends that a multi-sectoral approach is needed to address children’s 

undernutrition in Puntland state. Combined nutrition programmes from different sectors in line with National 

Development Plans (NDP) should be designed to address the underlying causes of acute and chronic 

malnutrition contributing to the achievement of the Sustainable Development Goals (SDGs). 

The health sector should provide basic nutrition services to build the resilience of mothers, caregivers and their 

communities to promote nutrition-seeking behaviour. They need to encourage positive behaviours toward 

childcare and infant feeding practices. Interventions should be focused on child health promotion to ensure 

children in Puntland receive adequate nutrition.  Intervention should be also included the improvement of health 

and well-being of mothers with low BMI and special nutritional arrangements for children who have smaller 

size at birth, necessary vaccination for all children should be also promoted. 

The education sector should provide maternal education to ensure mothers’ awareness about child care and care 

practices including policies of health nutritional care of children in Puntland and to reduce cultural and gender 

barriers.  

Furthermore, the Ministry of Health and Ministry of Public Works need to build and promote the use of 

improved toilets. To reduce stunting and wasting due to traditional fuel usage in households, the authority 

should avail affordable sources of energy to the poor households which can be an alternative to fuelwood.  The 

water and energy sector should also help households to access an improved source of drinking water. Financial 

institutions need to improve household wealth status and food security. 

Further research on dietary assessment and how climatic events affect children’s nutrition status is suggested.  
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