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Abstract
Stunting (low height for age) is a crucial indicator for measuring child well-being 
and economic and social development of a country. Despite a decrease in overall 
children’s stunting in the last decades, there are still significant geographic dispar-
ities between urban and rural areas in Colombia. This paper aims to identify the 
role of the main determinants of children’s stunting in explaining the urban-rural 
stunting gap. We use data from the 2015 National Nutritional Situation Survey (the 
most recent available dataset) and the Yun’s statistical decomposition technique. 
We find that the urban-rural gap in child stunting is 7.2 percentage points. Three 
determinants: household wealth, maternal education, and health services utilization, 
explain most of the gap (92%). Each determinant explains 54%, 26%, and 12% of the 
characteristics effect, respectively. Public health policies aiming to reduce the gap 
must seek improvements in access to institutional delivery and education services 
for mothers in rural areas in the short term. In the long term, increasing economic 
wealth in rural areas is essential.
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1 Introduction

Stunting (low height for age) is not only a good indicator of children’s well-being, 
but it can also be seen as a good predictor of poverty and geographic socioeco-
nomic inequalities (De Onis & Branca, 2016; Flores-Quispe et  al., 2019; Pren-
dergast & Humphrey, 2014). Stunting prevents economic development for at 
least two reasons: i) it is highly correlated with other co-morbidities that reduce 
life expectancy and ii) it negatively affects productivity levels and income in the 
future (Victora et  al., 2008). In tandem, these two associations reduce the pos-
sibility of escaping poverty, improving quality of life and achieving economic 
development (UNICEF, 2019).

Globally, in almost all countries, geographic disparities in stunting can be 
observed and characterized by children in rural areas as being the most affected 
(Paciorek et al., 2013; Paraje, 2009; Van de Poel et al., 2007). This urban-rural 
gap is particularly large in the Latin American and the Caribbean region. For 
instance, in Bolivia and Peru, children in rural areas are nearly 2 and 3.5 times 
more likely to be stunted compared with their counterparts in urban areas, respec-
tively (UNICEF/WHO/World Bank Group, 2020).

According to Smith et al. (2005) the advantage for urban children is the result 
of a cumulative effect of better socioeconomic and environmental conditions 
rather than the nature of the determinants themselves. Generally, urban areas 
offer greater access to; food, water, sanitation, health and education facilities, and 
better employment opportunities which translate into better care, nutrition, and 
health conditions for children (Garrett & Ruel, 1999; Smith et al., 2005).

Colombia has made significant progress in terms of economic development. 
For example, according to the World Bank Group (2020), Colombia reduced pov-
erty from 50% in 2002 to 27% in 2018 (measured by the poverty head count ratio 
index), increased the life expectancy index from 73 to 77 years old between 2002 
and 2017, and has officially become an OECD member since April 2020 (OECD, 
2020). However, these achievements are not equally distributed throughout the 
country. For example, the multidimensional poverty in rural areas (34.5%) was 
almost three times that of urban areas (12.3%) in 2019 (DANE, 2019).

The country has set the Sustainable Development Goal (SDG) of reducing 
stunting among children under 5  years old to 8% by 2020, and to 5% by 2030 
(DNP, 2018). The accomplishment of this goal will depend crucially on the 
capacity for implementing public policies that address significant health inequali-
ties that exist between urban and rural areas in the country. But it is possible that 
the relative importance of stunting’s determinants in rural areas may differ from 
that in urban areas. In fact, despite a reduction in the national prevalence of stunt-
ing among children (25.6% in 1986 to 10.8% in 2015) (ICBF, 2015), the relative 
gap between rural and urban stunting increased from 1.4 to 1.7 between 2010 and 
2015 (Fig. 1).

Some studies have broken down the urban-rural gap in child malnutrition using 
decomposition techniques such as Blinder-Oaxaca, Nopo and other decomposi-
tions based on quantile regression, mainly for African and Asian countries (Liu 
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et al., 2013; Mussa, 2014; Sharaf & Rashad, 2016; Srinivasan et al., 2013). The 
rationale behind decomposition techniques is to explain the gap as the sum of two 
main components: the characteristics and coefficient components.

In Colombia, previous studies (Garcia et al., 2013; Larrea & Freire, 2002) have 
identified the existence of rural-urban disparities in children’s health by regress-
ing the health outcome variable against an urban/rural indicator variable and other 
covariates. By finding statistical significance for the urban/rural indicator variable, 
these studies indicate that on average children’s health outcomes behave differently 
between urban and rural areas. In this study we contribute to a better understand-
ing of these disparities by measuring and explicitly analyzing the socioeconomic 
determinants of the stunting urban-rural gap for children in Colombia. In so doing, 
first, we estimate the difference in stunting for children under 5 years old living in 
urban and rural areas. Then, we use Yun’s (2004) decomposition technique in order 
to identify the part of the gap that can be explained by differences in the set of socio-
economic determinants of children’s stunting, and the part that results from struc-
tural, unobserved, factors. Then, we analyse the relative importance of each socio-
economic determinant within the characteristics effect by estimating the so-called 
detailed decomposition. The detailed decomposition allows us to provide empiri-
cal evidence for guiding public policies attempting to reduce the urban-rural gap. 
Finally, and based on the detailed decomposition analysis, we keep the three main 
characteristics explaining the gap and estimate their incidence on the probability of 
children to be stunted within each population subgroup by using a logistic regression 
model. This exercise allows us to identify if heterogeneous public policies regarding 
the main determinants explaining the gap are necessary.
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To the best of our knowledge this is the first study identifying the role of the main 
determinants of children’s stunting in explaining the urban-rural stunting gap and 
its relative importance, in the context of one of the most unequal countries in Latin 
American and the world: Colombia. We identify factors that can reduce the gap in 
the short run and differ from those that can do so in the long run, conditional on the 
urban-rural characteristic. This provides inputs for policy makers in Colombia to 
accomplish the goal of reducing stunting among children under 5 years old to 5% by 
2030. If the goal is to be achieved, then, mind the gap!

2  Literature Review on Urban‑Rural Disparities in Children’s Stunting

Stunting has been identified as a global priority for public health and development. 
It is caused by a set of immediate, underlying, and basic determinants (UNICEF, 
1991, 2020). A large body of literature has addressed the determinants and drivers 
of stunting in different developing countries, especially in African and Asian coun-
tries, where more than 80% of the cases are concentrated (UNICEF/WHO/World 
Bank Group, 2020). In general, results show that individual factors (e.g., child’s age, 
sex, birth interval, breastfeeding practices, maternal education, household’ wealth 
and use and access of health care), and contextual factors (e.g., community educa-
tion; water, sanitation, and hygiene (WASH); agricultural productivity; and living in 
rural areas), are associated with stunting (Prendergast & Humphrey, 2014; Vilcins 
et al., 2018).

Empirical studies have demonstrated that, on average, urban children have less 
likelihood of being stunted than their rural counterparts (Paciorek et  al., 2013). 
However, studies that decompose the malnutrition urban-rural gap find mixed 
results regarding whether the characteristics effect or the coefficients effect predomi-
nates in explaining the gap. For instance, Srinivasan et al. (2013), applying quantile 
regression-based counterfactual decomposition methods, conclude that urban-rural 
disparities in the lowest quantiles of Height-for-Age Z scores (HAZ) are explained 
by differences in the level of socioeconomic determinants (parents’ education and 
household’s wealth index) in Bangladesh and Nepal. Mussa (2014), using the non-
parametric Nopo decomposition method, investigates the rural-urban nutrition gap 
in Malawi. He finds that for HAZ, 91% of the urban-rural gap is explained by the 
effect of the characteristics. He also concludes that providing better parental edu-
cation and household economic status for rural children could reduce the malnu-
trition gap in Malawi. Sharaf and Rashad (2016) find significant differences across 
urban and rural settings in child malnutrition for Yemen and Jordan using Blinder-
Oaxaca decomposition. In the case of Yemen, the gap is explained mainly by the 
household’s wealth index inequalities between urban and rural areas (characteristics 
effect). For Jordan, the coefficients effect explains most of the gap. Consequently, 
they suggested that reducing the urban-rural stunting gap would need in Yemen pol-
icies oriented to wealth redistribution, while behavioral and awareness programs in 
Jordan.

On the other hand, some countries have reduced child stunting prevalence by 
closing the urban-rural gap over the past few decades. For instance, Liu et  al. 
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(2013) show that children living in urban areas have a better nutritional status 
than rural children in China. However, the child malnutrition urban-rural gap has 
declined between 1989 and 2006. This reduction was attributable to increased 
food consumption, such as proteins and fat, and health system reforms that per-
mitted better access to preventive health services. Furthermore, the decomposi-
tion analysis suggested that the effect of the characteristics is more important 
than the coefficients effect in accounting for urban-rural disparities. In the con-
text of a Latin American country, Ervin and Bubak (2019) analyze the main driv-
ers that eliminated the urban-rural gap in Paraguay from 1997 to 2012. Using 
Blinder-Oaxaca decomposition, they find that improvements in health care ser-
vices, family planning, and demographic variables are the main factors that have 
contributed to closing the urban-rural differential in HAZ and stunting.

Cross-country and case studies, using regression analysis, have also found sig-
nificant differences in stunting between urban and rural children. Garrett and Ruel 
(1999) investigate the determinants of food security and nutritional status (meas-
ured by HAZ) in Mozambique. For models regarding nutritional status, they find 
that most of the differences observed are due to differences in the levels of socio-
economic determinants, such as income and maternal education. Similar findings 
are reported by Smith et al. (2005) using DHS for 36 developing countries. They 
find statistically significant differences between urban and rural areas in the level 
of critical socioeconomic determinants (women’s education and decision-making, 
use and access of water and sanitation, and household’s economic status) rather 
than differences in the determinants (coefficients effect). Menon et al. (2000) and 
Fotso (2006) analyze child malnutrition inequalities across urban and rural areas 
in developing countries. Their results show that child malnutrition inequalities 
are higher in urban than rural areas, and within-urban disparities are larger than 
overall urban-rural gaps. Van de Poel et al. (2007), using DHS for 47 countries, 
observe considerable rural-urban differences in stunting. However, after control-
ling for child, mother, and household characteristics, the relative rural-urban risk 
ratios of stunting decreased and even in some countries became insignificant. 
Mena-Meléndez (2020) explores the association between ethnicity/race and child 
health in Colombia, Guatemala, Peru, and Bolivia. The findings evidenced that 
indigenous and/or afro-descendant children living in rural areas have a 2.83 times 
higher risk of stunting than those in cities.

For Colombia, Garcia et al. (2013) and Osorio et al. (2018) for analyzing indi-
vidual and community factors associated with child malnutrition used 2005 and 
2010 DHS, respectively. Their results show that a social gradient between wealth 
and stunting remains even after controlling for the urban-rural area.

Although the studies reviewed in this section have contributed to a better 
understanding of the determinants of the urban-rural gap in stunting, most are for 
Asian and African countries. In the case of Colombia, little is known about the 
role of socioeconomic determinants of child malnutrition across urban and rural 
settings. Moreover, there is no evidence on the relative contribution of the deter-
minants to the urban-rural gap in stunting. As previously mentioned, on average, 
Colombia has reduced the prevalence of stunting in the last decade, but not the 
stunting urban-rural gap. Understanding its main determinants of the gap and 
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identifying its individual contribution would help better and more effective inter-
ventions for closing the gap.

3  Data

We use data from the 2015 National Nutritional Situation Survey1 (ENSIN, 2015, 
Spanish acronym) conducted by the Colombian Institute of Family Well-being 
(ICBF, Spanish acronym), the Ministry of Health, the National Health Institute 
(INS, Spanish acronym) and the Administrative Department for Social Prosperity. 
This dataset is the most recent survey in the country which provides reliable infor-
mation about the nutritional situation of the Colombian population and was released 
in 2019. The survey is freely accessible to the public subject to a prescribed reg-
istration and approval process by the Colombian’s Ministry of Health and Social 
Protection.

The survey is representative at a national level and covers urban and rural areas, 
six regions, 14 subregions and 33 departments (first administrative division), 
including the capital city: Bogotá. The survey collects information about body 
measurements and biological tests according to international standards, allowing 
for international comparisons. The survey uses a multistage, stratified, clustered 
and probabilistic sample. A total of 44,202 households were interviewed in 295 
municipalities.

The number of children under five, that were the last born alive and with informa-
tion about antenatal care and delivery in the survey were 9794. Multiple births were 
excluded to avoid bias, due to the fact that children born under multiple births are 
usually smaller. Observations with “missing values”, or “don’t know” answers, were 
excluded from the sample without significant differences between these cases and 
those included in the final sample (n = 9644). There is no information in the survey 
for rural areas from the Orinoquia and Amazonia regions (five departments in total) 
because of high dispersion and low population density. Therefore, the final sample 
used into the decomposition analysis consisted of 8557 children.

The outcome variable is stunting (yes; no). A child is considered stunted when 
the Z-score for height-for-age is below minus two standard deviations from the 
World Health Organization (WHO) 2006 growth standards median of reference. 
Our empirical analysis is based on the widely used conceptual framework on 
the determinants of child nutrition outlined by UNICEF (1991) and its variants 
UNICEF (2020). This conceptual framework identifies immediate, underlying, 
and primary or basic causes of malnutrition. Thus, based on UNICEF conceptual 
framework and according to the data’s availability, 12 variables were included 
as explanatory variables. Child characteristics were: sex, age, birth interval and 
breastfeeding. Characteristics for mothers were: age at birth, level of education, 

1 In Colombia, since 2015, the nutritional information was separated from the Colombian DHS and is 
collected through the National Nutritional Survey (ENSIN), which uses an independent sample of the 
population.
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Body Mass Index, type of health insurance, number of antenatal check-ups, 
whether the birth was assisted by a doctor and whether the place of delivery 
was a hospital, clinic or government health centre. As an indicator of household 
socioeconomic status, we used a wealth index included in the survey. This is a 
composite index based on dwelling characteristics, access to public services and 
tenure of durable goods. The index was categorized into quintiles.

Figure  2 depicts the percentage of stunted children by department. In gen-
eral, panel 2a. shows that the percentage of stunting is greater at the periphery 
of the country. Panels 2b. and 2c. show that the percentage of stunted children is 
greater, and displays greater variance, in rural than urban areas. It is important 
to note that in certain rural areas the prevalence of stunting is greater than 30%, 
a very high-level even for international standards according to malnutrition esti-
mates (UNICEF/WHO/World Bank Group, 2020).

Figures  3 and 4 present information about the gap between urban and rural 
areas by departments. Figure 3 contains information about the magnitude of the 
gap while Fig. 4 contains information about the intensity of the gap. For instance, 
in departments such as Guajira and Chocó the child stunting prevalence in rural 
areas is 4 and 6 times greater than that in urban areas, respectively.

Table 1 shows descriptive statistics for the complete sample and for urban and 
rural sub-samples. There is a significant statistical difference between the preva-
lence of stunting in urban and rural areas. On average, 9.9% of children in the 
sample are stunted, 8.4% in rural areas and 13.6% in urban areas. Near half of 
the stunted children (45%) were under 2 years old, 45.5% of them have no sib-
lings and one third were breastfed. A further, 22% of the stunted children were 
born when their mother was under 19, 8.8% had a mother who had no education 
and 8.6% had no access to the number of antenatal check-ups recommended by 
the WHO. Additionally, almost 30% of households were poor or very poor. The 
mother’s education, wealth and access to the health system are the socioeconomic 
determinants of children’s stunting with greater differences between urban and 
rural areas.
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4  Methodology

Considering that our outcome variable is a dichotomous variable (stunting: Yes; 
No), we use Yun’s (2004) decomposition technique which is based on the seminal 
work by Oaxaca (1973) and Blinder (1973). Crucially, this technique allows us to 
identify the individual contributions of each characteristic to explain the difference 
in outcomes and a detailed decomposition that is free from the problem of path 
dependency present in alternative decomposing methodologies for discrete depend-
ent outcome variables. These alternative decomposition techniques find the rela-
tive contribution of each characteristic in the detailed decomposition by sequential 
replacement of values from one group into the other. However, this method is sensi-
tive to the order of switching, which is called the path dependency problem (Ham 
et al., 1998).

Thus, the Yun’s non-linear decomposition allows us to explain, first, the differ-
ence in the probability of being stunted between our two groups of interest, i.e. 
urban and rural children, as the sum of two independent effects: characteristics 
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and coefficients. Second, the Yun’s decomposition allows us to single out the rela-
tive importance of each individual characteristic at explaining the gap through the 
so-called detailed decomposition. The characteristics effect measures the portion 
of the gap that is explained by existing differences in the socioeconomic charac-
teristics between the groups, while the coefficients effect measures the part of the 
gap that can be attributed to structural, unobservable differences.

Formally, stunting for a child i is defined as a dummy variable, Yi, that takes 
the value of one, Yi = 1, if the height-for-age-Z score (HAZ) is below minus two 
standard deviations (SD), that is HAZ < -2SD. For any other value, Yi takes the 
value of zero (Yi = 0). We denote by j = 0, 1 the condition of living in an urban or 
rural area. Specifically, j = 0 if a child lives in a rural area and j = 1 if a child lives 
in an urban area.

The likelihood of being stunted for children i (Yi = 1) is estimated by a non-
linear relationship F(Xβ), where F is the logistic distribution function and X is a 
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Table 1  Descriptive statistics by urban-rural area, Colombia 2015

All
(n = 8557)

Urban
(n = 5910)

Rural
(n = 2647)

Urban –Rural 
difference 
(pp)a

Child characteristics
  Sex
   Male 50.7% 50.9% 50.5% 0.4
   Female 49.3% 49.2% 49.6% −0.4
  Age (in months)
   0 - 11 23.5% 23.4% 23.8% −0.4
   12 - 23 21.7% 21.4% 22.5% −1.1
   24 - 35 20.5% 19.8% 22.2% −2.4**
   36 - 47 17.9% 17.9% 17.9% 0.0
   48 - 59 16.4% 17.4% 13.6% 3.8***
  Birth interval
   First Birth 45.5% 47.9% 39.3% 8.6***
   <24 months 6.5% 5.8% 8.3% −2.5***
   >24 months 48.1% 46.3% 52.4% −6.1***
  Currently breastfeeding
   Yes 32.9% 31.8% 35.6% −3.8***
   No 67.1% 68.2% 64.4% 3.8***

Mother characteristics
  Age at birth (years)
   ≤19 22.0% 21.3% 24.0% −2.7***
   20-29 51.4% 51.9% 50.1% 1.8
   30-49 26.6% 26.8% 25.9% 0.9
  Educational level
   No education 8.8% 4.5% 19.8% −15.3***
   Primary 30.5% 25.5% 43.4% −17.9***
   Secondary 53.6% 60.5% 35.7% 24.8***
   Higher 7.1% 9.4% 1.1% 8.3***

Number of antenatal check-ups
   0-3 8.6% 6.8% 13.1% −6.3
   ≥4 91.4% 93.2% 86.9% 6.3
  Type of health system
   Not Affiliated 4.3% 3.8% 5.6% −1.8***
   Subsidized 54.4% 45.1% 78.2% −33.1***
   Contributory 41.3% 51.1% 16.2% 34.9***
  Doctor assisted delivery
   Yes 95.1% 97.2% 89.8% 7.4***
   No 4.9% 2.8% 10.2% −7.4***
  Institutional delivery
   Yes 97.7% 99.4% 93.2% 6.2***
   No 2.3% 0.6% 6.8% −6.2***
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vector with socioeconomic characteristics, that is, F(Xβ) = 1/[1 + exp(−Xiβ)], and 
β is the vector of associated coefficients.

Following Yun (2004) the differences in the estimated average likelihood of being 
stunted between urban (j = 1) and rural (j = 0) children, may be decomposed into the 
overall characteristics and coefficient effects as follows:

where Yj = F(X�) =
1

Nj

∑Nj

i=1
F
�

Xi,j�j
�

 is the estimated average of the likelihood of 
being stunted in group j. The first and second components in the right-hand side rep-
resent the characteristics and coefficient effects, and the “upper bar” represents the 
value of the sample’s average.

In order to carry out the detailed decomposition and find the relative contribution 
of each variable to the estimated gap, we use a decomposition equation proposed by 
Yun (2004) as follows:

where

where X
k

j
 is the average value of explanatory variable k for group j = 0, 1.

Once we identify the relative importance of each characteristic through the 
detailed decomposition, we estimate a set of logistic regressions for the whole sam-
ple, and for the urban and rural subsamples, to inquire about their particular inci-
dence on the probability of being stunted within each subgroup. Technically, we are 
interested now in explaining a limited dependent variable (i.e. stunting) in terms of a 
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Table 1  (continued)

All
(n = 8557)

Urban
(n = 5910)

Rural
(n = 2647)

Urban –Rural 
difference 
(pp)a

  Household characteristics
   Wealth index
    Very poor 13.0% 2.2% 40.5% −38.3***
    Poor 15.9% 7.5% 37.5% −30.0***
    Middle 18.0% 18.1% 17.6% 0.5
    Rich 23.9% 31.8% 3.6% 28.2***
    Very Rich 29.2% 40.3% 0.8% 39.5***

a Level of significance of the urban-rural differences t-test. *** p value <0.01; ** <0.05; * <0.10
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specific set of independent variables (i.e. the subset of most relevant characteristics 
explaining the stunting urban-rural gap for children) for each population subgroup 
(i.e. urban, rural). Considering the drawbacks of linear models for modelling binary 
outcomes we use the logistic nonlinear model. Further, and aware of structural dif-
ferences in Colombia between urban and rural areas, we assume some of the unob-
servable characteristics do not follow a normal distribution so, as a consequence, we 
estimate logit instead of probit regression models (Wooldridge, 2010).

5  Results

Tables  2 and 3 present the results of the general and detailed decomposition of 
the urban-rural stunting gap. Table 2 shows the proportion of children stunted by 
urban and rural area, and the gap between them. The general decomposition shows 

Table 2  General and detailed decomposition of urban-rural gap in child stunting, Colombia 2015

Level of significance. *** p value <0.01; ** <0.05; * <0.10

Stunting Estimation SE Robust z P > |z| [95% CI]

General
  Rural 0.1511 0.007 21.94 *** 0.138 0.165
  Urban 0.0785 0.004 22.43 *** 0.072 0.085
  Difference 0.0726 0.008 9.40 *** 0.057 0.088
  Explained (characteristics effect) 0.0695 0.006 12.10 *** 0.058 0.081
  Unexplained (coefficients effect) 0.0031 0.005 0.61 −0.007 0.013

Table 3  Contribution of socio-
economic determinants to the 
total urban-rural gap in stunting

Level of significance *** p value <0.01; ** <0.05; * <0.10

Estimation Contribution P > |z|

Explained (characteristics effect) 0.0695 95.7% ***
Unexplained (coefficients effect) 0.0031 4.3%
Detailed (Explained)

  Child sex −0.0003 −0.45%
  Child age −0.0002 −0.35%
  Child birth interval 0.0011 1.62%
  Child breastfeeding −0.0002 −0.36%
  Maternal age at birth 0.0003 0.50%
  Maternal BMI 0.0001 0.20%
  Maternal education 0.0178 25.60% ***
  Antenatal check-ups 0.0035 5.00% ***
  Health system type 0.0028 4.04%
  Doctor assisted delivery 0.0020 2.85%
  Institutional delivery 0.0050 7.16% ***
  Household wealth index 0.0377 54.20% ***
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a gap of 7.2 percentage points in the probability of being stunted between urban and 
rural children in Colombia. 95.7% of the gap (6.9 percentage points) is explained 
by the individual and household socioeconomic determinants included in the model 
(characteristics effect). The unexplained portion of the gap (coefficients effect) 
accounts for 4.3% of the gap (0.31 percentage points), however it is not statistically 
significant.

Table 3 presents which determinants contribute most of the explained urban-rural 
gap in stunting. The results from the detailed decomposition indicate that the most 
relevant determinants for explaining the gap are; the household wealth index, level 
of mother’s education, and access to health services measured through institutional 
delivery and antenatal check-ups, which explain 54%, 26%, 7% and 5% of the total 
characteristics effect, respectively. The other child and maternal characteristics seem 
not to contribute to explaining the urban-rural gap in stunting.

It is important to consider the incidence of the main determinants of the gap 
within each population sub-group (e.g. urban and rural children). We estimate three 
logistic regressions with the probability of being stunted as the dependent variable. 
The results for these logistic regressions are displayed in Table 4.

As expected, all the factors included as explanatory variables are statistically sig-
nificant for the whole sample (see first column in Table 4). Interestingly, however, 
the importance of some characteristics change, depending on the population sub-
group. For example, high levels of wealth are relevant in urban but not in rural areas.

In addition, the importance of the mother’s education is higher in rural areas than 
to urban ones. Attaining both primary and secondary school education appears to be 
important for rural areas, but not for urban. For example, secondary school reduces 
the probability of being stunted to 11% in rural areas and has high statistical signifi-
cance, while it has low statistical significance and reduces the probability of being 
stunted to 4% in urban areas.

Table 4  Logit models of 
child stunting for selected 
characteristics, Colombia 2015

*** p value <0.01; ** <0.05; * <0.10

Colombia
dy/dx

Urban
dy/dx

Rural
dy/dx

Maternal education level (ref: no education)
  Primary −0.044 ** −0.023 −0.059 **
  Secondary −0.071 *** −0.042 * −0.112 ***
  Higher −0.062 ** −0.037 −0.069

Household wealth index (ref: very poor)
  Poor −0.039 ** −0.042 −0.030
  Middle −0.055 *** −0.047 * −0.072 **
  Rich −0.053 *** −0.048 * −0.072
  Very Rich −0.075 *** −0.070 ** −0.019

Number of antenatal check-ups (ref: 0-3)
  ≥4 −0.036 ** −0.019 −0.058 **

Institutional delivery (ref: no)
  Yes −0.068 ** 0.013 −0.094 **
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In addition, access and use of health systems for the number of antenatal check-
ups and institutional delivery are important for rural areas but not to urban. The for-
mer reduces the probability of being stunted in 6%, whereas the latter reduces it to 
9% for rural areas.

6  Discussion

The aim of this study was to to identify the role of the main determinants of chil-
dren’s stunting in explaining the urban-rural stunting gap in Colombia, as well as 
to analyse the individual contribution of each determinant to explain the gap. This 
is particularly important in the context of a highly unequal country such as Colom-
bia because it provides inputs for the design of more effective policies and pro-
grammes aimed at closing the territorial gap on child health outcomes. As stated 
above, despite a reduction in the level of stunting in Colombia, there was an increase 
in stunting’s urban-rural gap between 2010 and 2015. Using Yun’s decomposition 
analysis and the most recent data Available from in Colombia, we divided the urban-
rural gap into two parts. The first part is the characteristics effect, can be explained 
by the determinants included in the model. The second part, the coefficients effect, is 
the part of the gap attributed to unobserved structural determinants.

The decomposition analysis shows that the probability of being stunted for chil-
dren living in rural areas is mainly explained by the characteristics effect. This 
suggest that there are significant rural-urban disparities in the level of the socioec-
onomic determinants of stunting rather than in the nature of the determinants them-
selves. In other words, the distribution of the determinants plays a significant role in 
explaining urban-rural disparities in stunting in Colombia. Therefore, if we could 
give children in rural areas the characteristics of those in urban areas, then most 
of the gap, exactly 96%, would disappear. This result corroborates the historically 
observed socioeconomic inequalities between urban and rural areas in Colombia 
that affect the provision of public goods and services (Ocampo, 2014). Our findings 
are in line with previous studies for Mozambique (Garrett & Ruel, 1999), Bangla-
desh and Nepal (Srinivasan et al., 2013), China (Liu et al., 2013), Malawi (Mussa, 
2014) and Yemen (Sharaf & Rashad, 2016), which demonstrate that the character-
istics effect dominates the coefficients effect in explaining the stunting urban-rural 
gap.

According to our decomposition analysis, maternal education, household wealth 
index, antenatal check-ups, and institutional delivery are the most important deter-
minants to bridging the stunting urban-rural gap. Our results are consistent with case 
country studies (Mussa, 2014; Sharaf & Rashad, 2016). A recent systematic review 
conducted by Vaivada et  al. (2020) shows that, globally, improvements in house-
hold’s socioeconomic status was a consistent and strong determinant of stunting 
reduction over time. Case country studies for Ethiopia, Peru, Kyrgyz Republic and 
Senegal have also showed that parental education, WASH and health services access 
have contributed for substantially improved child growth (Bhutta et al., 2020).

Regarding the mother’s education, our findings coincide with results in previous 
studies that report significant association between low levels of maternal education 
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and child growth retardation in rural areas (Fotso, 2006; Jiang et al., 2015; Sohnesen 
et al., 2017; Srinivasan et al., 2013). We found that increases in education for moth-
ers have different effects on children’s stunting probability, depending on whether 
they are in urban or rural areas. Having access to primary, or more importantly to 
secondary school, is important for reducing stunting in rural areas. In fact, according 
to Tenjo and Jaimes (2018) the low returns to education in rural areas in Colombia 
may inhibit demand for further education. Thus, it seems necessary to create incen-
tives for rural women to finish secondary school. Finishing secondary school in rural 
areas could be a public policy for the protection of children. Attending secondary 
school reinforces sexual and reproductive healthy behaviours, proper dietary prac-
tices and fosters women empowerment.

We found that access to the health system is also relevant at explaining the gap. 
Access through antenatal check-ups and institutional delivery of children are impor-
tant to help to reduce health inequalities in the short run (Osorio et al., 2013; Solar 
& Irwin, 2010). The under-utilization of these services in rural areas in Colombia, 
as well as their limited supply (due to geographical barriers and administrative and 
economic limitations) has been well documented (Osorio et al., 2014; Páez et al., 
2013).

This study faces some limitations. First, rural areas are not homogeneous among 
departments. In fact, due to the survey design, there are no data for rural areas in 
five departments as explained in the section data. Thus, our findings apply only for 
non-dispersed rural areas. Second, the construction of the household wealth index 
focuses on attributes (e.g. piped water, electricity, etc.) that are common in urban 
areas and that not necessarily in rural areas. Moreover, cultural factors can vary 
across different ethnic groups in rural areas as well as their connotation of wealth. 
Therefore, it is probable that the estimated importance of wealth at explaining the 
gap could change under other measures of wealth or income. Third, some varia-
bles are not included in the survey that could explain the urban-rural gap in stunt-
ing, such as whether the child had diarrhea and/or fever, child vaccination, or vio-
lence and forced displacement of peasants. Therefore, we cannot include them in 
our study. Finally, we use cross-section data for one period, so therefore we cannot 
explain changes about the stunting gap over time, nor changes in the importance of 
the determinants explaining the gap over time.

In terms of public policy implications, our results provide inputs for policies 
aimed at closing the current urban-rural gap, and in particular at achieving the 
Sustainable Development Goal (SDG) of reducing stunting among children under 
5  years old to 8% by 2020, and to 5% by 2030 (ICBF, 2015). According to our 
results, improvements in access to education (at least until secondary school), and 
to the institutional delivery services for mothers in rural areas, are urgent to reduce 
the urban-rural gap in the short run. In the long run, structural changes making it 
possible to increase economic wealth in rural areas are still important. Furthermore, 
we would suggest incorporating children’s stunting as a variable to keep track of the 
urban-rural gap in the National Plan for Rural Development (PNSR for its acronym 
in Spanish) (MSPS, 2018). This is a national policy that was launched in 2018 as 
part of the recent Peace Accords between the Colombian Government and the Revo-
lutionary Armed Forces of Colombia (FARC). The aim of the policy is to close the 
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gap between urban and rural areas. As stated in the introduction, children’s stunt-
ing is an important variable for understanding development, but it has not yet been 
included in the PNSR.
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