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ABSTRACT 
Introduction: The objective of the study was to determine the main causes 
of chronic malnutrition worldwide. 
 

Materials and Methods: A cross-sectional study was employed to analyze 
the main determinants of chronic malnutrition in a sample of 86 countries. 
The variables used are based on the UNICEF conceptual framework of 
malnutrition. This framework classifies the determinants of malnutrition in 
three main causes: basic, immediate, and underlying.  
 

Findings: Droughts, floods, and extreme temperatures, and GDP per capita are the main basic determinants of 
malnutrition in the sample of countries. In addition one underlying determinant had a major impact in the 
prevalence of malnutrition: improved sanitation facilities.   
 

Conclusions: The findings of this study demonstrated that the variables within the basic and underlying cause 
classification are the ones with a greater impact on chronic malnutrition.  
 
Keywords: chronic malnutrition, stunting, UNICEF framework  

 
INTRODUCTION  
According to a study by UNICEF, The World Health 
Organization, The World Bank and United Nations, 
approximately 7.6 million children under the age of 
five years died each year, or about 21,000 children 
under this age died each day.1 More than one third of 
these deaths are caused by malnutrition.  
 
Malnutrition is a severe problem that affects a child’s 
cognitive and physical development. An adequate, 
balanced nutrition is crucial for a proper physical, 
emotional, and mental development. Approximately 
200 million children suffer from chronic malnutrition, 
and 90 percent of these children live in both Asia and 
Africa.2 In nine countries, more than 50 percent of 
children under the age of five suffer from chronic 
malnutrition. Two Asian countries are ranked with 
the highest prevalence of chronic malnutrition: 
Afghanistan and  
 

Yemen with 59 percent and 58 percent respectively. 
Guatemala, a Latin American country, has the third 
highest rate of chronic malnutrition with 54 percent 
prevalence (see Appendix 1).   
 
There are many causes of malnutrition, which 
encompass from the household to the country level. 
The prevalence of chronic malnutrition (also called as 
stunting), a type of malnutrition, is defined as “height 
for age below minus two standard deviations from 
the median height for age of the standard reference 
population.” 2 An OLS regression analysis is used to 
determine which factors have a higher incidence on 
stunting. The analysis is based on 86 countries from 
all the world regions. Stunting rate varies greatly 
throughout the countries. Figure 1 shows the 
frequency distribution of 136 countries according to 
their stunting rate (per 100) in 2009.  
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Source: Unicef 2009 

 
 
Figure 1: Frequency Distribution of 136 Countries According to Chronic Malnutrition Rate (per 100) in 2009 and 
its Summary Statistics 
 

Mean 26.9 

Median 27 

Minimum 1 

Maximum 59 

Standard Deviation 15 

 
 
Causes of Malnutrition  
According to the UNICEF’s Conceptual Framework of 
Malnutrition (1990) the causes can be classified into 
three groups: A) basic causes, B) immediate causes, 
and C) underlying causes. The basic causes refer to 
the resources such as level of income, health 
expenditure per capita, among others. The immediate 
causes refer to the infectious diseases such as 
diarrhea, malaria, measles, and an inadequate dietary 
intake. The underlying causes are all of those factors 
related to the household and community. These can 
be sub-classified into three categories:       1) 
household food insecurity, 2) inadequate care 
(breastfeeding), and 3) unhealthy household  
 

 
environment and lack of health services - such as 
access to clean water and proper sanitation facilities 
(see Appendix 2). 
 
Amartya Sen’s pioneer work explores the role of the 
political order on famines, which has been considered 
one of the causes of stunting (Sen, 1999). According 
to Hunger Free World (2000), famines are associated 
with natural disasters such as floods, droughts, and 
crop failures, which cause lack of food supply, leading 
people to suffer from malnutrition. Sen states that 
the countries with a strong, democratic system, even 
the poorest democratic countries, manage well 
during these catastrophes because the governments 
intercede in to mitigate hunger.4 
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The variables used in this study include the causes 
identified in the UNICEF’s conceptual framework and 
variables to analyze the effect of institutions, broadly 
defined. Droughts, floods, and extreme 
temperatures, and GDP per capita result to be the 
two main basic determinants of malnutrition in the 
sample of countries. In addition one underlying 
determinant has a major impact in the prevalence of 
malnutrition: improved sanitation facilities. In 
contrary to Sen’s statement, the role of institutions 
was not statistically significant.  
 
MATERIALS AND METHODS 

Variables 
Dependent variable: This study focuses on chronic 
malnutrition, or stunting. It occurs when people do 
not have an adequate height for their age. Stunting 
prevalence rate per country is the dependent 
variable.  
 
Independent variables: Different variables are 
employed to estimate the effect of the three causes 
that the UNICEF’s Framework defines as the 
determinants of child malnutrition: A) basic causes, 
B) intermediate causes, and C) underlying causes. In 
addition institutional variables are also used.  
 
The UNICEF framework 
A) Basic Causes: 
1) Droughts, floods, and extreme temperatures. These 
three natural disasters can lead to crop failures and 
lack of clean water, which are related to the 
underlying causes of malnutrition. These calamities 
can also cause people to lack adequate access to 
food, affecting their nutritional status. There is 
evidence in rural communities in India showing that 
exposure to floods is associated with stunting.5 Also 
Luís Gomes Sambo, director of the World Health 
Organization in Luanda, Angola, argues that floods 
and droughts have contributed to the aggravation of 
malnutrition in various countries in Africa, as a result 
of the scarcity of food caused by the inadequate crop 
productivity. 6 

 
2) Health expenditure per capita. United Nations 
emphasizes that increasing health expenditure, 
whether public or private, helps to prevent 

malnutrition.7 Moreover, in a study carried out in 
Africa, the authors found a negative and significant 
correlation between malnutrition prevalence rate and 
public health expenditure in percent of GDP.8 This 
indicates that increasing public spending on health 
decreases the incidence of malnutrition. 
 
3) GDP per capita. GDP per capita tends to be a 
determinant cause of child mortality on a national-
level basis. There is a negative relationship between 
child mortality and malnutrition. Therefore, the 
higher the income, the lower the stunting rate will 
be.9 

 
4) Ethno-linguistic fractionalization. There is evidence 
that ethno-linguistic fractionalization is associated 
with high mortality. In a cross-national analysis,10 
Filmer and Pritchett found a positive correlation 
between those two variables. Ethnic minorities tend 
to have worse socioeconomic outcomes than the 
majority group. When more ethnic minorities prevail, 
the fractionalization and mortality levels will be 
greater.  At the national level, a lower ethnic 
fractionalization is associated with reduced child 
mortality.9 

 
5) Population density. Some studies find that highly 
populated areas have better sanitation coverage. 
They show that approximately half of the world’s 
children, who live in urban areas, are healthier than 
those who live in rural areas.13-14 

 

6) GINI Index. A study, carried out in Ecuador, 
demonstrates a negative correlation between 
economic inequality, measured by the Gini 
coefficient, and stunting at a provincial scale. 
Nevertheless, at municipal or local levels, inequality is 
not correlated with stunting.16 Additionally, 
economic inequality is a significant determinant of 
stunting in a study carried out in Ghana. It concludes 
that reduced inequalities improve health and 
nutritional status of children. 16 

 
 
 
 
B) Immediate causes  
There is evidence that a low mortality index is related 
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with a good nutrition.11 Undernourished children 
constantly suffer from infectious diseases such as 
diarrhea, which impedes the body to be nourished 
adequately and to have a proper digestion. Also, they 
suffer from DPT (diphtheria, pertussis (whooping 
cough), and tetanus), which kills more than one 
million children each year. DPT has also been 
associated with malnutrition. Research demonstrates 
that through immunization these diseases have 
become less prevalent in developed countries. 
Because in developed countries vaccines against 
tuberculosis are not employed, it is not certain that a 
tuberculosis immunization would help to reduce the 
mortality index. However, there is a high probability 
that it could help to prevent this disease and reduce 
even more the index mortality in the undeveloped 
countries. Therefore, the variables “infant mortality 
rate,” “diarrheal deaths in children,” 
DPT and measles immunization,” and “incidence of 
tuberculosis” will be used in this study. 17 

 
Other important variables such as vitamin A 
supplementation coverage rate, pregnant women 
receiving prenatal care, and exclusive breastfeeding 
were not included in the analysis due to lack of data.  
 
C) Underlying causes  
1) Primary completion rate for females. When 
women have less education they know less about 
health, nutrition, and children’s development.19 
Therefore, uneducated women can affect negatively 
a child’s health. When women are educated they 
acknowledge the importance of their children being 
vaccinated, so they are less capable of acquiring 
chronic diseases.  
 
2) Improved water source. Numerous 
undernourished children live in houses where they do 
not have access to clean water.19 Hence, it increases 
the risk to contract diseases and to obtain parasites, 
which aggravates one’s nutritional status. When 
children acquire infectious diseases, they lose all the 
essential nutrients needed to supply their bodies. 
Therefore, the indicator “improved water source” will 
be used in the analysis.  
 
3) Improved sanitation facilities. It was emphasized 
that without a proper sanitation facility it is more 

probable for a child to contract infectious diseases19.  
Thus, this will also be employed in the study.  
 
4) Food supply. In United Nation’s Fourth Report on 
the World Nutrition Situation (2000), UN states that 
national per capita food availability is an important 
determinant of child nutritional status. They claim 
that in Sub-Saharan Africa, child undernutrition has 
increased throughout the past 25 years because of 
low per capita food availability. Therefore, this 
suggests that an increase in food supply will help to 
reduce malnutrition.  
 
INSTITUTIONS  

To examine the effect of institutions on stunting 
three indicators are used: a) The Heritage 
Foundation’s Index of Economic Freedom, b) 
Economist Intelligence Unit’s Democracy Index, and 
c) World Bank Institute’s Worldwide Governance 
Indicators.   
 
a) According to Heritage Foundation (2012), the 
countries with higher degrees of economic freedom 
have a better health care and education coverage, 
environment protection, reduced poverty, and 
greater economic growth. Index of Economic 
Freedom consists both basic and immediate causes 
that UNICEF considers determinants of child 
malnutrition. This index is based on ten economic 
freedoms that are grouped into four categories: 

1. Rule of Law (property rights and freedom 
from corruption), 

2. Limited Government (fiscal freedom and 
government spending) 

3. Regulatory Efficiency (business freedom, 
labor freedom, and monetary freedom) 

4. Open Markets (trade freedom, investment 
freedom, and financial freedom).1 

 
b) The Economist Intelligence Unit’s Democracy 
Index consists of five categories: electoral process 
and pluralism; civil liberties; the functioning of 
government; political participation; and political 
culture. Each category is scored on a scale from zero 

                                                           
1 Each of these ten components is individually scored on a scale from zero 
to one hundred, where one hundred represents the maximum freedom. A 
country’s overall economic freedom score is the average of the ten 
economic freedom scores.  
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to ten, where ten stands for having a highly 
democratic system. The overall score of the 
democracy index is the average of the five category 
rates. The overall value allows to classify each 
country within the four types of regimes: 
authoritarian, hybrid, flawed democracy, and full 
democracy. 
  
c) The Worldwide Governance Indicator includes the 
following components: voice and accountability; 
political stability and absence of violence; 
government effectiveness; rule of law; and control of 
corruption. A value is assigned to each indicator using 
a scale of zero, meaning a country has a deficient 
institution, to one, representing that it has an 
efficient institution.20 

 
Regional Variation 

Stunting is more prevalent in some regions than 
others. The first ten countries ranked with the 
highest prevalence are located in Asia and in Africa, 
with the exception of Guatemala, located in Central 
America. Following the World Bank’s regional 
groupings, the countries were classified into seven 
regions to determine if there are some characteristics 
of these regions independent of the other variables 
that explain malnutrition prevalence:  

1. East Asia and the Pacific 
2. Europe and Central Asia 

3. Latin America and the Caribbean 
4. Middle East and North Africa 
5. South Asia 
6. Sub-Saharan Africa 
7. North America  

 
In the regressions, these regions are included as 
dummy variables. A country gets a score of one if the 
country belongs to the corresponding region or zero 
otherwise. The region “North America” is omitted for 
comparison purposes.  
 
Data 

The data for the dependent variable is obtained from 
UNICEF’s (2009). For the year 2009, UNICEF provides 
the stunting prevalence, expressed in percentage, for 
136 countries from a total of 246 countries. Due to 
lack of data, the sample was reduced to 86 countries. 
However, the sample includes countries from all the 
world regions (see Appendix 3). The independent 
variables, improved water source and improved 
sanitation facilities, will be expressed in total 
population and it will also be separated into rural and 
urban population.  
 
The following tables indicate the descriptive statistics 
for the rate of stunting for the original sample of 136 
countries and the reduced sample of 86 countries. 

 
 

 1: Descriptive statistics for the 136 countries 
 

Regions Median Mode Standard 
Deviation 

Minimum Maximum 

East Asia and the 
Pacific 

34 #N/A 14.3391 4 54 

Europe and Central 
Asia 

13 10 8.9693 1 39 

Latin America and the 
Caribbean 

17 22 11.3235 1 54 

Middle East and North 
Africa 

17 10 12.4869 5 58 

South Asia 45.5 48 12.4549 18 59 

Sub-Saharan Africa 39.5 29 10.0257 10 53 
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Table 2: Descriptive statistics for the 86 countries 
 

 

Regions Median Mode Standard 
Deviation 

Minimum Maximum 

East Asia and Pacific 35.5 #N/A 8.7368 27 48 
Europe and Central 
Asia 

13 10 9.6417 1 39 

Latin America and the 
Caribbean 

18 22 12.0277 1 54 

Middle East and North 
Africa 

23 #N/A 16.5210 5 58 

South Asia 45 48 14.2828 18 48 
Sub-Saharan Africa 40 29 8.8121 19 53 

 
 
 
The descriptive statistics for the reduced sample are 
quite similar to those for the original sample of the 
136 countries. 
 
The data covers over the period 1985 to 2012. 
Because of data limitations, the most recent 
information was used for the following three 
indicators: droughts, floods, and extreme 
temperatures; primary completion rate; and GINI 
Index. The information for the independent variables 
is obtained from various secondary sources: World 
Development Indicators (WDI) from The World Bank, 
UNICEF, Gapminder World’s database, CIA’s World 
Factbook, Heritage Foundation, Economist 
Intelligence Unit, and Macro Data Guide (see 
Appendix 4). 
 
Regressions 
The study employs OLS regressions to explore the 
determinants of stunting using STATA. Two 
databases were utilized to analyze the causes. The 
variables “improved water source” and “improved 
sanitation facilities” are expressed as a percentage of 
the overall population access for urban and rural 
areas. Therefore, some regressions will include the 
indicators that are expressed in their overall value 
and others where it will consider separately the rural 
and urban sectors, as two distinct indicators. Figure 2 
shows the regression results. In regressions 1, 3, 5, 7, 
and 9, the variables “improved water source” and  
 
 

 
“improved sanitation facilities” are separated in rural 
and urban, and the rest of the regressions are for the 
total population.  
 
The first two regressions analyze the components of 
the Worldwide Governance Indicator. Regressions 3, 
4, 5, and 6 explore the Democracy Index, in its overall 
value and each of its components. The last four 
regressions are based on the Index of Economic 
Freedom, also in its overall value and each of the 
economic freedom’s values. The other independent 
variables (the UNICEF framework) are included in all 
the regressions. Standard levels of significance are 
used.  
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Figure	2	Regression	results

Regression	number

Independent	variable 1 2 3 4 5 6 7 8 9 10

Constant 20.99081 33.15461 16.68578 29.89692 20.05357 36.39444 9.107818 20.85876 16.34826 19.41929

[0.71] [1.39] [0.58] [1.21] [0.76] [1.53] [0.3] [0.78] [0.44] [0.52]

North	America	dummy omitted omitted omitted omitted omitted omitted omitted omitted omitted omitted

Europe	and	Central	Asia	dummy 13.75337	* 11.29011** 15.56146* 13.687* 14.43621* 12.5682* 13.93402* 12.3938* 17.45392* 16.37025*
[2.36] [1.86] [3.04] [2.59] [2.68] [2.32] [2.95] [2.55] [2.61] [2.37]

Latin	America	and	the	Caribbean	dummy 8.667803 7.664942 10.19886 9.834522 9.311229 8.428447 8.808743 8.621367 11.98902 11.69667

[1.08] [0.99] [1.36] [1.38] [1.2] [1.15] [1.29] [1.32] [1.52] [1.46]

East	Asia	and	the	Pacific	dummy 7.846853 8.399859 10.43929 11.59917 11.0161 12.16823 8.467874 9.740322 11.57409 12.77077

[0.99] [1.01] [1.44] [1.55] [1.51] [1.65] [1.22] [1.33] [1.47] [1.46]

Middle	East	and	North	Africa	dummy 13.98444	* 11.48671** 15.23618* 13.20713* 14.78814* 12.57941* 14.35023* 12.63749* 17.09763* 15.52813*

[2.34] [1.83] [2.65] [2.14] [2.53] [2.06] [2.83] [2.39] [2.68] [2.27]

South	Asia	dummy 16.02161	** 13.15597 18.30177* 16.03839** 17.32416* 14.15483 16.50797* 14.5941 20.75419* 18.12621**
[1.77] [1.42] [2.14] [1.73] [2.05] [1.60] [2.01] [1.66] [2.18] [1.84]

Sub-Saharan	Africa	dummy 16.03786	* 13.46085** 18.41928* 16.46926* 16.89533* 14.41682* 16.86408* 15.27832* 20.3992* 19.21378*

[2.03] [1.68] [2.55] [2.25] [2.27] [2.01] [2.5] [2.26] [2.52] [2.3]

Population	density 0.0317314* 0.026709* 0.0320982* 0.0273461* 0.0319237* 0.026009* 0.0295926* 0.0253315* 0.0165652 0.0154731

(people	per	sq.	km.	of	land	area)	 [2.36] [2.14] [2.63] [2.41] [2.39] [2.23] [2.5] [2.28] [1.25] [1.19]

Droughts,	floods,	and	extreme	temperatures 1.442243	* 1.275031** 1.310646* 1.112736** 1.455325* 1.325642** 1.231433* 1.047746** 1.263356* 1.10065**

[2.08] [1.76] [2.10] [1.73] [2.16] [1.94] [2.3] [1.85] [2.25] [1.92]

GDP	per	capita -0.0022599 -0.0020892 -0.0023938 -0.0021651 -0.0024838 -0.0022866 -0.0025319 -0.002 -0.0024386 -0.0022663

[-3.43]	* [-3.13]* [-4.17]* [-3.85]* [-4.01]* [-3.8]* [-4.51]* [-4.33]* [-3.94]* [-3.89]*

Health	expenditure	per	capita 0.0109909* 0.0098593* 0.0120953* 0.0106921* 0.01244* 0.0112157* 0.0123348* 0.0110364* 0.012659* 0.0115436*

[3.4] [3.07] [4.28] [3.96] [3.92] [3.71] [4.42] [4.21] [4.23] [4.07]

DPT	immunization 0.164411 0.1141509 0.1499557 0.0907753 0.144372 0.0934793 0.1499703 0.0952678 0.139044 0.0958606

[0.82] [0.56] [0.76] [0.45] [0.73] [0.46] [0.79] [0.50] [0.78] [0.52]
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Regression	number

Independent	variable 1 2 3 4 5 6 7 8 9 10

Measles	immunization -0.3243479 -0.2479281 -0.3075407 -0.217341 -0.3226924 -0.2455377 -0.3231585 -0.2439842 -0.1931718 -0.1642096

[-1.52] [-1.15] [-1.39] [-0.96] [-1.44] [-1.06] [-1.49] [-1.11] [-0.81] [-0.68]

Improved	water	source 0.0474607 0.0479507 0.0473233 0.0614413 0.1005408

(%	of	rural	population	with	access) [0.54] [0.56] [0.51] [0.68] [1.09]

Improved	water	source -0.0289399 -0.245631 -0.0026861 -0.028509 -0.0970331

(%	of	urban	population	with	access) [-0.13] [-0.12] [-0.01] [-0.13] [-0.41]

Improved	water	source -0.454014 -0.0591156 -0.0515829 -0.0329036 0.0006993
(%	of	population	with	access) [-0.32] [-0.41] [-0.38] [-0.22] [0.00]

Improved	sanitation	facilities -0.2048871 -0.2074768 -0.2124754 -0.1970011 -0.2041441

(%	of	rural	population	with	access) [-2.61]* [-2.61]* [-2.61]* [-2.67]* [-2.4]*

Improved	sanitation	facilities 0.0802851 0.084691 0.0663862 0.0818345 0.0370234

(%	of	urban	population	with	access) [0.75] [0.78] [0.57] [0.76] [0.32]

Improved	sanitation	facilities -0.1653349 -0.1598 -0.1903604 -0.1472307 -0.1797075

(%	of	population	with	access) [-2.14]* [-2.1]* [-2.37]* [-2.35]* [-2.79]*

Diarrheal	deaths	 0.1887388 0.1625541 0.1598605 0.1183051 0.1820825 0.1586467 0.1917987 0.1561548 0.1091132 0.1191959

[0.88] [0.88] [0.77] [0.65] [0.86] [0.9] [0.91] [0.84] [0.44] [0.54]

Infant	mortality	rate 0.0694217 0.0500126 0.0786892 0.0587531 0.0411651 0.0032301 0.1034913 0.087348 0.0597647 0.044342

[0.75] [0.5] [0.86] [0.6] [0.39] [0.03] [1.28] [1.01] [0.61] [0.46]

Primary	completion	rate	for	women 0.2085311* 0.1759789** 0.207836* 0.1756573** 0.187718** 0.1553106 0.2142853**0.1846665** 0.1137044 0.0927111

[2.01] [1.73] [2.02] [1.75] [1.72] [1.49] [1.98] [1.73] [0.92] [0.73]

Incidence	of	tuberculosis 0.0033536 0.0024625 0.0033668 0.0025502 0.0018309 0.0009916 0.0040842 0.0033702 0.0058347 0.0057425

[0.46] [0.31] [0.55] [0.38] [0.27] [0.14] [0.71] [0.54] [0.84] [0.79]

Food	supply -0.0037942 -0.0037331 -0.0029973 -0.002914 -0.0027061 -0.0026009 -0.003343 -0.0032762 -0.0031291 -0.0031125

[-1.42] [-1.43] [-1.2] [-1.19] [-0.99] [-0.97] [-1.35] [-1.36] [-1.25] [-1.21]
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Regression	number

Independent	variable 1 2 3 4 5 6 7 8 9 10

GINI	Index -0.0688572 0.0042268 -0.0494758 0.0091472 -0.0144244 0.0495575 -0.0853512 -0.0318028 -0.0983966 -0.0209698

[-0.37] [0.02] [-0.28] [0.05] [-0.08] [0.27] [-0.54] [-0.2] [-0.59] [-0.13]

Ethnolinguistic	fractionalization(ELF)	Index 1.742232 -1.193408 1.763377 -1.050845 2.01633 -0.6231444 1.519059 -1.26283 0.2536907 -3.755964

[0.24] [-0.16] [0.26] [-0.16] [0.31] [-0.1] [0.23] [-0.19] [0.03] [-0.51]

Government	effectiveness -1.662515 -0.4979883

[-0.42] [-0.13]

Rule	of	law 1.861169 1.921184
[1.11] [1.05]

Control	of	corruption 1.829532 1.217531

[0.58] [0.4]

Voice	and	accountability -0.9050164 -1.307952

[-0.33] [-0.47]

Political	stability	and	absence	of	violence -0.9552175 -1.024099

[-0.55] [-0.55]

Democracy	Index	(overall) -0.2752295 -0.3095916

[-0.31] [-0.34]

									Electoral	process	and	pluralism -0.2895107 -0.2994821

[-0.39] [-0.42]

									Functioning	of	government 0.8461072 1.240837

[0.96] [1.41]

									Political	participation 0.1185072 -0.0291075

[0.09] [-0.02]

									Political	culture 0.1152155 0.0838793

[1.44] [1.13]
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Regression	number

Independent	variable 1 2 3 4 5 6 7 8 9 10

									Civil	liberties -0.8092914 -1.054739

[-0.69] [-0.89]

Index	of	Economic	Freedom	(overall) 0.1622636 0.150299

[1.06] [0.99]

									Property	rights 0.2690162** 0.2551297**

[1.88] [1.71]

									Freedom	from	corruption -0.2345072 -0.1788687

[-1.06] [-0.78]

									Fiscal	freedom 0.1274933 0.1904483

[0.93] [1.49]

									Government	spending 0.1287014 0.111252
[1.58] [1.52]

									Business	freedom -0.1442292 -0.1625604

[-1.28] [-1.36]

									Labor	freedom 0.0395113 0.0376531

[0.53] [0.51]

									Monetary	freedom -0.2384884 -0.2358898

[-0.97] [-0.96]

									Trade	freedom 0.204963 0.1668862
[1.31] [0.99]

									Investment	freedom 0.0249443 -0.0120552

[0.22] [-0.11]

									Financial	freedom -0.1154117 -0.0678604

[-0.77] [-0.46]

R	squared 0.7553 0.7458 0.7497 0.7398 0.7592 0.7526 0.7531 0.7426 0.787 0.7771

Observations 86 86 86 86 86 86 86 86 86 86

*	indicates	significance	at	the	5	percent	level	and		**	indicates	significance	at	the	1	percent	level.

NOTE:	All	of	the	regressions	were	estimated	by	OLS,	using	the	"robust"	command		to	eliminate	heteroskedasticity.	The	numbers	in	brackets	are	t-values	of	the	estimated	coefficientes.	
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RESULTS AND DISCUSSION  

In most of the regressions, the same variables turned 
out to be statistically significant: the dummy 
variables (Europe and Central Asia, Middle East and 
North Africa, South Asia, and Sub-Saharan Africa); 
droughts, floods, and extreme temperatures; GDP 
per capita; population density; health expenditure 
per capita; improved sanitation facilities (expressed 
in total population and rural population); and primary 
completion rate. In some regressions they were 
significant at a 5 percent and others at a 10 percent. 
The dummy variables and droughts, floods, and 
extreme temperatures are significant with the 
expected positive sign. This means that for every 
additional one percent in the amount of people 
affected by drought, flood, and extreme temperature 
– between 1990-2009, the prevalence of stunting 
would increase by about 1.10 in regression 10. This 
indicates that preparations against these natural 
disasters can help diminish the consequences of 
stunting rate.  GDP per capita is significant with the 
expected negative sign.  
 
The dummy variables have a positive relationship 
with stunting, implying that these are the regions 
where stunting is highly prevalent, which coincides 
with the regions of the countries that have the 
highest rates of stunting. It is necessary to highlight 
that the signs for the variables “population density” 
and “health expenditure per capita” were 
unexpected. Despite being significant, the results 
suggest that the higher the health expenditure per 
capita, the higher the prevalence of stunting. 
According to the empirical literature, these variables 
should have had a negative sign. 
 
The variable “improved sanitation facilities,” 
expressed in percentage of total population and also 
in terms of rural population, resulted to be significant 
with an inverse relationship. A one-point increase in 
the percentage of people with proper sanitation in 
rural areas would decrease the prevalence of stunting 
by 0.20.  This reveals that countries should focus on 
improving sanitation facilities in the rural areas to 
mitigate the prevalence of stunting. 
 
Primary completion rates for women also obtained 
an unexpected positive sign, indicating that the 

higher the years of schooling for women, the higher 
the prevalence of stunting. Further research is 
needed to explore this result. 
 
Overall, the indicators that are associated with 
institutions—the components of the Worldwide 
Governance Indicator and the Democracy Index—are 
not statistically significant to explain stunting. This 
result might be due to data limitations. As the other 
indicators that represent institutions, the Index of 
Economic Freedom is not significant in its overall 
value or in each of its components, except its 
component Rule of Law at a 10 percent in 
Regressions 9 and 10. Despite being significant, the 
sign must be analyzed. Rule of law has a positive sign, 
which indicates the higher it is, the higher the 
prevalence. This component should have an inverse 
relationship. 
 
In the regression results, the independent variables 
explain only about 74 and 78 percent of the variation 
in stunting in the sample of 86 countries. 
 
CONCLUSIONS 
Due to data limitations, it is not possible to conclude 
with certainty that the significant variables identified 
are definitely the principal causes of stunting. 
Nevertheless, this study can help to explain better 
that these variables have a greater impact than the 
other variables, since in all the regressions these were 
the only ones that are statistically significant:  

 Europe and Central Asia, Middle East and 
North Africa, Sub-Saharan Africa and South 
Asia  

 Improved sanitation facilities (rural area and 
total population)   

 Droughts, floods, and extreme temperatures  

 GDP per capita 
 

Improved sanitation facility, expressed in percentage 
of total population, is significant. When separating 
this variable into rural and urban area population, the 
rural area has a greater impact on the prevalence of 
stunting. Those variables should be analyzed more 
carefully in future studies.  
 
The following variables are also significant, but their 
signs are unexpected: population density, health 
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expenditure per capita, and primary completion rate 
for women. The coefficients of these variables vary 
depending on the regression. For population density, 
it is between 0.01547 and 0.03209, health 
expenditure per capita 0.00985 and 0.01265, and 
primary completion rate for women 0.09271 and 
0.21428. The magnitudes of the effects are small. The 
sample size might have affected the results.  
 
A major finding is that the role of institutions does 
not have a major impact in diminishing the 
prevalence of stunting in the sample. None of the 
three institutional indicators have a significant effect. 
One possible explanation is that the countries 
included in the database might be biased towards 

better institutions, and as a result, the effect of 
institutions is underestimated.  
 
It should be noted that the Democracy Index, in its 
overall value, has the expected negative sign, yet it is 
highly insignificant, as well as the Worldwide 
Governance Indicator’s components. Hence, the role 
of institutions does not have a significant impact on 
the prevalence of stunting. The variables within the 
basic and underlying cause classification are the ones 
with a greater impact.  
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APPENDIX 

Appendix 1: Stunting Prevalence 
 

Rank Country Name 
Stunting 

Prevalence% Rank Country Name 
Stunting 
Prevalence% 

1 Afghanistan 59 69 Togo 27 

2 Yemen 58 70 Albania 26 

3 Guatemala 54 71 Iraq 26 

4 Timor-Leste 54 72 Azerbaijan 25 

5 Burundi 53 73 Gabon 25 

6 Madagascar 53 74 Kuwait 24 

7 Malawi 53 75 Nauru 24 

8 Ethiopia 51 76 Ecuador 23 

9 Rwanda 51 77 Morocco 23 

10 Nepal 49 78 Belize 22 

11 Bhutan 48 79 Bolivia 22 

12 India 48 80 Nicaragua 22 

13 Lao  48 81 Panama 22 

14 Guinea-Bissau 47 82 Libyan Arab Jamahiriya 21 

15 Niger 47 83 Saudi Arabia 20 

16 Democratic Republic of Congo 46 84 Vanuatu 20 

17 North Korea 45 85 El Salvador 19 

18 Zambia 45 86 Senegal 19 

19 Comoros 44 87 Turkmenistan 19 

20 Eritrea 44 88 Uzbekistan 19 

21 Mozambique 44 89 Armenia 18 

22 United Republic of Tanzania 44 90 Dominican Republic 18 

23 Bangladesh 43 91 Kyrgyzstan 18 

24 Benin 43 92 Paraguay 18 

25 Central African Republic 43 93 Sri Lanka 18 

26 Equatorial Guinea 43 94 Guyana 17 

27 Papua New Guinea 43 95 Kazakhstan 17 

28 Cambodia 42 96 United Arab Emirates 17 

29 Lesotho 42 97 Mexico 16 

30 Pakistan 42 98 Thailand 16 

31 Somalia 42 99 Algeria 15 

32 Chad 41 100 China 15 

33 Myanmar 41 101 Colombia 15 

34 Nigeria 41 102 Uruguay 15 

35 Cote d´Ivoire 40 103 Georgia 13 
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36 Guinea 40 104 Oman 13 

37 Sudan 40 105 Romania 13 

38 Liberia 39 106 Russian Federation 13 

39 Tajikistan 39 107 Cape Verde 12 

40 Mali 38 108 Jordan 12 

41 Uganda 38 109 Venezuela 12 

42 Indonesia 37 110 Lebanon 11 

43 Burkina Faso 36 111 Suriname 11 

44 Cameroon 36 112 Yugoslav Republic of Macedonia 11 

45 Sierra Leone 36 113 Bahrain 10 

46 Vietnam 36 114 Bosnia and Herzegovina 10 

47 Kenya 35 115 Mauritius 10 

48 Philippines 34 116 Occupied Palestinian Territory 10 

49 Djibouti 33 117 Republic of Moldova 10 

50 Solomon Islands 33 118 Turkey 10 

51 Zimbabwe 33 119 Tuvalu 10 

52 Maldives 32 120 Argentina 8 

53 Mauritania 32 121 Qatar 8 

54 Congo 30 122 Brazil 7 

55 Peru 30 123 Montenegro 7 

56 Angola 29 124 Serbia 7 

57 Botswana 29 125 Costa Rica 6 

58 Egypt 29 126 Tunisia 6 

59 Haiti 29 127 Cuba 5 

60 Honduras 29 128 Iran 5 

61 Namibia 29 129 Belarus 4 

62 Sao Tome and Principe 29 130 Jamaica 4 

63 Swaziland 29 131 Singapore 4 

64 Gambia 28 132 Trinidad and Tobago 4 

65 Ghana 28 133 Ukraine 3 

66 Syrian Arab Republic 28 134 USA 3 

67 Mongolia 27 135 Chile 1 

68 South Africa 27 136 Croatia 1 

Source: UNICEF (2009): Table 1 Country ranking, based on numbers of moderately and severely stunted children 
under five years old.  
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Appendix 3: Countries Included within their Regions 
 

 
Region 

 

Number of countries 
used in the study 

 
Countries 

East Asia and the Pacific 4 Indonesia, Laos, Mongolia, 
& Philippines 

 
 
 
 

Europe and Central Asia 

 
 
 
 

16 

Albania, Armenia, 
Azerbaijan, Belarus, Bosnia 
and Herzegovina, Croatia, 

Georgia, Kazakhstan, 
Kyrgyz Republic, 

Macedonia, Moldova,  
Russian Federation, 

Tajikistan, Turkey, Ukraine, 
Uzbekistan 

 
 
 
 

Latin America and the 
Caribbean 

 
 
 
 

19 

Bolivia, Brazil, Chile, 
Colombia, Costa Rica, 
Dominican Republic, 
Ecuador, El Salvador, 
Guatemala, Guyana, 

Honduras, Jamaica, Mexico, 
Nicaragua, Panama, 

Paraguay, Peru, Trinidad 
and Tobago, & Uruguay 

 
Middle East and North Africa 

 
9 

Algeria, Djibouti, Egypt, 
Iran, Jordan, Morocco, 
Syrian Arab Republic, 

Tunisia & Yemen 

North America 1 United States 

South Asia 4 Bhutan, India, Pakistan, Sri 
Lanka 

 
 
 
 
 
 

Sub-Saharan Africa 

 
 
 
 
 
 

33 

Angola, Benin, Botswana, 
Burkina Faso, Burundi, 

Cameroon, Central African 
Republic, Chad, Comoros, 

Congo, Cote d´Ivoire, 
Ethiopia, Gambia, Ghana, 

Guinea, Guinea-Bissau, 
Lesotho, Liberia, 

Madagascar, Malawi, Mali, 
Mauritania, Mozambique, 
Namibia, Niger, Nigeria, 
Rwanda, Senegal, Sierra 
Leone, Swaziland, Togo, 

Uganda y Zambia 

Source: World Bank’s world region classification  
 



 

  
ISSN#- 2277-9604 www.gjmedph.org Vol. 3, No. 1, 2014 

Articles 

 
Appendix 4:  The Definition of Variables and Data Sources 

 
Variable definitions (data sources in brackets) 
 
Stunting prevalence: height for age below minus 
two standard deviations from the median height for 
age of the standard reference population. [UNICEF 
over the period 2003 to 2008]. 
 
Droughts, floods, and extreme temperatures (% of 
population): the annual average percentage of the 
population that is affected by natural disasters 
classified as either droughts, floods, or extreme 
temperature events. Average percentage of 
population affected is calculated by dividing the sum 
of total affected for the period stated by the sum of 
the annual population figures for the period stated. 
[World Bank, average 1990-2009] 
 
Health Expenditure per capita (Current US$): Total 
health expenditure is the sum of public and private 
health expenditures as a ratio of total population. It 
covers the provision of health services (preventive 
and curative), family planning activities, nutrition 
activities, and emergency aid designated for health 
but does not include provision of water and 
sanitation. Data are in current U.S. dollars. [World 
Bank, 2009] 
 
GDP per capita (Current US$): GDP per capita is 
gross domestic product divided by midyear 
population. GDP is the sum of gross value added by 
all resident producers in the economy plus any 
product taxes and minus any subsidies not included in 
the value of the products. It is calculated without 
making deductions for depreciation of fabricated 
assets or for depletion and degradation of natural 
resources. Data are in current U.S. dollars. [World 
Bank, 2009] 
 
GINI Index: Gini index measures the extent to which 
the distribution of income or consumption 
expenditure among individuals or households within 
an economy deviates from a perfectly equal 
distribution. A Gini index of 0 represents perfect 
equality, while an index of 100 implies perfect 
inequality. [World Bank, 1992-2010] 

 
 
 
Primary completion rate for females (% of relevant 
age group): the total number of new female entrants 
in the last grade of primary education, regardless of 
age, expressed as percentage of the total female 
population of the theoretical entrance age to the last 
grade of primary. [World Bank, 2005-2011] 
 
Improved water source (% of population with 
access): Access to an improved water source refers to 
the percentage of the population with reasonable 
access to an adequate amount of water from an 
improved source, such as a household connection, 
public standpipe, borehole, protected well or spring, 
and rainwater collection. [World Bank, 2009] 
 
Improved sanitation facilities (% of population with 
access): Access to improved sanitation facilities 
refers to the percentage of the population with at 
least adequate access to excreta disposal facilities 
that can effectively prevent human, animal, and 
insect contact with excreta. Improved facilities range 
from simple but protected pit latrines to flush toilets 
with a sewerage connection. [World Bank, 2009] 
 
DPT immunization (% of children ages 12-23 
months): Child immunization measures the 
percentage of children ages 12-23 months who 
received vaccinations before 12 months or at any 
time before the survey. [World Bank, 2009] 
 
Measles immunization (% of children ages 12-23 
months): Child immunization measures the 
percentage of children ages 12-23 months who 
received vaccinations before 12 months or at any 
time before the survey. [World Bank, 2009] 
 
Incidence of Tuberculosis (per 100,000 people): the 
estimated number of new pulmonary, smear positive, 
and extra-pulmonary tuberculosis cases. Incidence 
includes patients with HIV. [World Bank, 2009] 
 
Infant mortality rate: This entry gives the number of 
deaths of infants under one year old in a given year 



 

  
ISSN#- 2277-9604 www.gjmedph.org Vol. 3, No. 1, 2014 

Articles 

per 1,000 live births in the same year; included is the 
total death rate, and deaths by sex, male and female. 
[CIA The World Factbook, 2012] 
 
Diarrheal deaths in children 1-59 months: 
Gapminder World, 2008.  
 
Population Density (people per sq. km. of land 
area): midyear population divided by land area in 
square kilometers. Population is based on the de 
facto definition of population, which counts all 
residents regardless of legal status or citizenship--
except for refugees not permanently settled in the 
country of asylum, who are generally considered part 
of the population of their country of origin. Land area 
is a country's total area, excluding area under inland 
water bodies, national claims to continental shelf, 
and exclusive economic zones. [World Bank, 2010] 
 
Food Supply (kcal/capita/day): The total supply of 
food available in a country, divided by the population 
and 365 (the number of days in the year). [Gapminder 
World, 2007] 
 
Ethno-linguistic fractionalization (ELF) index:  
Measures the degree of ethnic, linguistic, and 
religious heterogeneity in various countries. [The 
Macro Data Guide, 1985] 
 
Data sources 
 
Index of Economic Freedom: Heritage Foundation 
(2012) 
 
Democracy index: Economist Intelligence Unit 
(2012) 
 
Worldwide Governance Indicator: World Bank 
Institute (2009) 

 
 


