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Abstract  In Colombia, although it can be said that, 
on average children living in urban areas have better 
quality of life than their rural peers, it is also true that 
within cities, there are high levels of socioeconomic 
inequality. Our objective is to identify the contribu-
tion of the factors that explain the gap in stunting 
and excess weight between poor and non-poor chil-
dren under 5 years of age in urban areas of Colom-
bia. We use data from the 2015 National Nutritional 
Status Survey, and two nonlinear decomposition tech-
niques based on the classical decomposition method 
developed by Blinder-Oaxaca. With a sample of 6877 
observations, the results show that the intraurban gap 
of stunting between poor and non-poor children in 
urban areas is 4.8 percentage points. Its main deter-
minants are the mother’s educational level (46.5%), 
affiliation to the health system by the mother (19.4%), 
and assisted delivery in a medical institution (16.6%). 

For excess weight, the gap is − 2.1 percentage points, 
and its main determinants are the mother’s educa-
tional level (39.2%) and birth attended by a physi-
cian (21.8%). This study suggests the coexistence of 
a double burden of malnutrition (DBM) in children 
under 5 years of age living in urban areas of Colom-
bia. Stunting is associated with low-income levels 
while excess weight is associated with higher income 
levels. The identification of the main determinants of 
DBM and its relative importance, constitutes a con-
tribution for public policy makers aimed at reducing 
socioeconomic gaps.

Keywords  Child malnutrition · Stunting · Excess 
weight · Intraurban gap · Poor · Non-poor · Colombia

Introduction

On average, in Latin America, children living in 
urban areas have better levels of quality of life than 
their rural peers. However, within cities, there are 
high levels of socioeconomic inequality [1]. In fact, 
quality of life indicators for children living in urban 
areas are far from equitable in Latin America [2]. In 
Colombia, intraurban inequality has increased as a 
consequence of internal migration processes due to 
violence in rural areas [3], international migration [1, 
4], and the impact of the COVID-19 health crisis that 
has unequally affected the poorest [5].
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In this manuscript, we focus on intraurban child 
malnutrition inequalities. Malnutrition issues include 
obesity and stunting and are of great concern due to 
their impact on health and economic outcomes. In 
terms of health, stunted children have a higher prob-
ability of dying during their first 5 years of life, and 
they are more prone to get sick and perform worse at 
school [6, 7]. In addition, stunting generates difficul-
ties in cognitive and motor development throughout 
life, reflecting lower productivity and lower contribu-
tion to the growth of the economy [8, 9]. Similarly, 
excess weight represents a problem from the first 
5 years of life, leading in many cases to stigmatiza-
tion and depression, and to overweight in the rest of 
a child’s life. It can also have very serious repercus-
sions on health such as coronary heart disease, type 
2 diabetes, hypertension, high levels of total choles-
terol or triglycerides, stroke, sleep apnea and respira-
tory problems, liver and gallbladder disease, osteo-
arthritis, and gynecological problems [10, 11]. The 
global economic impact of excess weight is estimated 
to be approximately 2 trillion dollars annually, put-
ting a strain on health care systems and budgets [12]. 
There is also evidence between the growth of socio-
economic disparities and the relationship with excess 
weight in childhood [10].

Regarding economic outcomes, children with 
malnutrition problems are expected to be less pro-
ductive in the future, thus negatively affecting their 
future income levels, employment opportunities, and 
possibilities to escape poverty [13]. Indicators such 
as stunting (low height-for-age) and excess weight 
(overweight and obesity) have been used to assess 
present and future well-being conditions in childhood 

because of the serious consequences they can have 
on such outcomes [10, 12]. Additionally, households 
with malnourished children see their economic con-
ditions affected due to increased health expenditures, 
while for society in general the costs of the health 
system increase due to higher demand [13].

General Trends

According to a UNICEF report [14], there was a 
decrease in stunting globally (from 29.3% in 2005 
to 23.3% in 2015), and an increase in excess weight 
(from 5.1% in 2005 to 5.7% in 2015).

Figure  1, based on data from the National Nutri-
tional Status Survey (ENSIN), shows that in Colom-
bia the percentage of children under 5  years of age 
with stunting decreased from 15.9% (2005) to 10.8% 
(2015), whereas excess weight has been growing at 
higher rates from 3.1% (2005) to 6.4% (2015), in line 
with global figures.

The presence of obesity and undernutrition in the 
same unit of analysis (e.g., city, country, individual, 
household) is known as double burden of malnutri-
tion (DBM). Currently, DBM affects most low- and 
middle-income countries [15, 16].

In general, socioeconomic inequalities in terms 
of wealth, gender, family socioeconomic status, area 
of origin, wealth level of children’s neighborhoods, 
and the regions where they live are highly associ-
ated with inequalities in children’s health outcomes, 
including child malnutrition [17]. There is evidence 
of sociodemographic disadvantages in the intergener-
ational processes of malnutrition [18] and there is an 
inverse association between the socioeconomic status 

Fig. 1   Trends in stunting 
and excess weight preva-
lence for children under 5, 
Colombia 2005–2015
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of parents and the nutritional status of children [19]. 
This demonstrates that the level of household income 
is a resource that can guarantee the supply of nutri-
tional food and products that generally improve chil-
dren’s health. It has been pointed out that the char-
acteristics of the area where children live affect their 
malnutrition status and that most of the nutritional 
gap between urban and rural areas, is mainly due to 
characteristics such as better parental education and/
or better household economic situation [20]. Maternal 
education has been shown to have a high degree of 
importance in malnutrition indicators both in Colom-
bia [6, 21, 22] and in countries such as Ethiopia [23], 
Bangladesh [24], Philippines [25], Peru, Kyrgyzstan, 
Nepal, Senegal, and Ethiopia [26].

Most studies on child malnutrition have focused 
on the analysis of socioeconomic gaps i.e., between 
poor and non-poor [27–30] and malnutrition, or 
between urban and rural areas [31]. However, very 
few analyze the existence of intraurban malnutrition 
gaps [20, 32]. There are no studies linking socioeco-
nomic gaps with DBM at the urban level for Colom-
bia. To the best of our knowledge, this study is the 
first to make such an analysis. The aim of this paper 
was to identify the relative importance of the factors 
that explain the gap in stunting and excess weight 
between poor and non-poor children under 5  years 
of age in urban areas of Colombia. We contribute 
to the literature by identifying the role of the main 
determinants of children’s malnutrition in explain-
ing the poor/non-poor urban malnutrition gap and its 
relative importance using non-linear decomposition 
techniques.

Methods

Data

The data used in this study were taken from the 
ENSIN 2015, which is the most recent available data, 
that were released in 2019. The survey was made up 
of the non-institutional civilian population that usu-
ally reside in households throughout the country. It 
has been conducted every 5 years since 2005 and is 
one of the population surveys of strategic interest for 
public policy. The survey is nationally representa-
tive and covers urban and rural areas: six regions, 14 
sub-regions and 33 departments (first administrative 

division), including the Capital District (Bogotá). The 
survey collects information on body measurements 
and biological tests, according to international stand-
ards, which allows for international comparisons, and 
uses a multi-stage, stratified, clustered, and probabil-
istic sample.

In 2015, 44,202 households were interviewed 
in 295 municipalities. The survey included 12,910 
children under 5  years of age, of which 9244 lived 
in urban areas. Considering the fact that questions 
relating to the number of prenatal checkups, place of 
birth, and whether birth was attended by a physician 
were only asked for the latest live births, the sample 
was reduced to 7558. The final sample corresponds 
to n = 6877 responses after excluding responses with 
“missing values” or “don’t know/no response.”

Outcome Variables

Two outcome variables related to malnutrition were 
used. The first variable was stunting. A child is con-
sidered to be stunted when the height-for-age Z-score 
is below minus two standard deviations (− 2SD) from 
the median reference established according to the 
World Health Organization-WHO growth standards 
[33]. This anthropometric indicator is key to measure 
well-being in childhood to the extent that it reflects 
inadequate nutrient intake in the long term and is 
associated with poor socioeconomic conditions [6, 
34]. The second indicator, excess weight, is calculated 
from the body mass index (BMI), which uses height 
and weight measurements to estimate the amount of 
body fat a person has. When the Z-score for BMI is 
above two standard deviations (+ 2SD) of the refer-
ence median, it is considered overweight [35].

Operationally, the child malnutrition outcome vari-
ables, Y

i
 , are binary variables that can only have two 

outcomes for each observation i. Y
i
= 1 when the  

child suffers from malnutrition according to the defi-
nitions of the two outcome variables described above, 
and, Y

i
= 0 in any other case.

Explanatory Variables

Following the conceptual framework proposed by 
the authors and detailed elsewhere [6, 26, 34, 36], 
that combine structural and intermediate determi-
nants for child health, we have included the following 
variables.
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Child’s characteristics: sex (Boy or girl), ethnicity 
(Afro-Colombian, indigenous or non-ethnic), birth 
interval (first birth, < 24 months or ≥ 24 months) and 
breastfeeding (Yes or no). Mother’s characteristics: 
age at childbirth (≤ 19, 20–29 or > 30), education 
level (No education, primary, secondary, or higher), 
number of prenatal checkups attended (≤ 3 or ≥ 4), 
BMI (≤ 18.5, 18.5–25, ≥ 25), health system affilia-
tion (contributor, subsidized or unaffiliated), delivery 
attended by a health professional (Yes or no), and 
delivery in a health institution (Yes or no). House-
hold’s characteristics: region (Atlántico, Oriental, 
Orinoquía, Central, Pacífico or Bogotá) and wealth 
index (categorized by quintiles). The bottom two 
quintiles of the wealth index are identified as “poor” 
and the others as “non-poor.” This classification is 
consistent with previous studies [29, 32].

Statistical Analysis

First, for the intraurban gap analysis, we quantified 
the socioeconomic inequality for each child nutri-
tional status indicator and calculated a concentra-
tion index (CI) using the concentration curve. The 
concentration curve was used to visualize whether 
it was above or below the equality line and to attrib-
ute a greater number of poor or non-poor people to 
the malnutrition indicator. In constructing the curve, 
the “Y” axis determined the cumulative percentage 
of children in a state of malnutrition, and the “X” 
axis the percentage of children classified according 
to household wealth status, starting with the poorest 
quintile. The CI is positive when the concentration 
curve is below the diagonal, and negative when it is 
above the diagonal [37, 38].

In addition, considering that our outcome variables 
were dichotomous, we used the Yun and Fairlie’s 
decomposition techniques [39, 40] which are based 
on the Oaxaca and Blinder’s seminal works [41, 42].

Yun’s non-linear decomposition allows us to 
explain the difference in the probability of being 
stunted or excess weighted between our two groups 
of interest, i.e., poor, and non-poor, as the sum of 
two independent effects: characteristics and coef-
ficients. The characteristics effect measures the por-
tion of the gap that is explained by existing differ-
ences in the socioeconomic characteristics between 
the two groups. The coefficients effect measures the 
part of the gap that can be attributed to structural, 

unobservable differences. This technique also allowed 
us to identify the individual contributions of each 
characteristic to explain the difference in outcomes 
through the detailed decomposition [39].

Similarly, Fairlie’s decomposition technique esti-
mates the characteristics (explained) and coefficients 
(not explained) effects, and detailed decomposition. 
This technique has been widely used in the literature, 
exploring the possible causes of racial and gender dif-
ferences in many economic studies, and provides sim-
ilar results to the original applications of the Blinder-
Oaxaca technique [40].

These two techniques address (in different ways) 
the so-called path dependency problem for non-linear 
decompositions, in which the relative contribution of 
each characteristic in the detailed decomposition is 
sensitive to the order of replacement of values from 
one group into the other [40]. We calculated the char-
acteristics and coefficients effects, and the detailed 
decomposition using the two decomposition tech-
niques to check the robustness of our results.

Data analysis was conducted using Stata v14. To 
calculate the Yun decomposition with the explained 
and unexplained components, we used the oax-
aca command with the logit option. For the Fair-
lie decomposition we used the fairlie command. To 
calculate the CI and plot the concentration curve we 
used the command conindex.

Results

Descriptive Statistics

The prevalence of stunting in urban Colombian chil-
dren was 8.6%, and the excess weight was 6.4%. 
Table  1 shows the malnutrition indicators between 
urban poor and non-poor children. Poor children had 
a higher prevalence of stunting (11.4%) than non-
poor children (7.8%), but they had a lower preva-
lence of being overweight (4.9%) than non-poor chil-
dren (6.8%). Additionally, Table 1 shows descriptive 
statistics for the explanatory variables for poor and 
non-poor children. There were notable intraurban 
differences between poor and non-poor children. 
Regarding ethnicity, there are more Afro-Colombian 
and Indigenous children in the poor group. With 
regards to children who had no siblings at birth, we 
found a difference of 10.4 percentage points (pp) 
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Table 1   Sample characteristics by poor and non-poor children under 5 years of age in urban areas, Colombia 2015

Variables % total % poor % non poor Difference Pearson chi2 (p)

Stunting 8.6 11.4 7.8 3.5 0.001***
Excess weight 6.4 4.9 6.8  − 1.9 0.001***
Children’s characteristics
Sex 0.178
   Boy 51.1 49.3 51.7  − 2.4
   Girl 48.8 50.7 48.3 2.4

Ethnicity 0.001***
   Afro-Colombian 8.7 16.8 6.3 10.5
   Indigenous 1.9 5.7 0.7 5.0
   Not belonging to an ethnic group 89.4 77.5 93.0  − 15.5

Birth interval 0.001***
   First birth 48.6 40.6 51.0  − 10.4

    < 24 months 5.7 7.6 5.2 2.5
    ≥ 24 months 45.7 51.8 43.8 8.0

Currently breast-feeding 0.001***
   Yes 32.0 33.3 31.6 1.7
   No 68.0 66.7 68.0  − 1.3

Mother’s characteristics
Age when the child was born 0.001***
    ≤ 19 21.9 27.5 20.2 7.3
   20–29 51.7 49.0 52.5  − 3.6
   > 30 26.4 23.6 27.3  − 3.7

Educational level 0.001***
   No education 4.5 11.2 2.5 8.6
   Primary 26.0 40.4 21.7 18.7
   Secondary 60.0 46.4 64.1  − 17.7
   University 9.5 2.0 11.6  − 9.7

Number of prenatal checkups 0.001***
   3 or less 7.1 11.4 5.8 5.7
   4 or more 92.9 88.6 94.9  − 6.4

Affiliation to health system 0.001***
   Contributory regime 50.8 18.6 60.4  − 41.7
   Subsidized regime 45.4 75.7 36.3 39.4
   Not affiliated 3.8 5.7 3.3 2.4

Birth attended by a physician 0.001***
   No 3.2 5.4 2.5 2.8
   Yes 96.8 94.6 97.5  − 2.8

Birth took place in a medical institution 0.001***
   No 0.8 2.4 0.3 2.1
   Yes 99.2 97.6 99.7  − 2.1

Body Mass Index 0.739
   18.5 or less 3.2 4.4 2.9 1.5
   18.5–25 44.9 46.8 44.4 2.4
   25 or more 51.9 48.8 52.8  − 4.0

Household’s characteristics
Region 0.001***
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between poor (40.6%) and non-poor (51%). Moth-
ers who were under 19  years old when the child 
was born presented a difference of 7.3  pp between 
the poor (27.5%) and the non-poor (20.2%). There 
was a large difference in the mother’s education 
level between poor and non-poor children, reveal-
ing that 51.6% of the mothers of poor children, had 
primary school education at most, as opposed to the 
mothers of non-poor children, who had mostly had 
secondary- and/or higher-level education (75.7%). 
Non-poor children were mostly affiliated to a con-
tributory health system (60.4%), in contrast to poor 
children with 75.7%, who were affiliated to the sub-
sidized system. The above-normal body mass index 
(> 25  kg/m2) of the mothers of non-poor children 
(52.8%) showed a difference of 4 pp with respect to 
the mothers of poor children (48.8%).

Finally, it can be seen that more than 47% of chil-
dren under 5 years of age living in urban areas were 
located in the Central and Atlántico regions, with the 
highest concentration of poor children being in the 
Atlántico region (44.1%). The highest concentration 
of non-poor children were located mainly in the Cen-
tral region of the country (24%) and the capital city 
Bogotá (23%).

Figure  2 shows the distributions of the Z-scores 
of the anthropometric indicators by level of wealth. 
With reference to stunting, the poor showed a greater 
deviation to the left of the mean. However, in the case 
of the excess weight indicator, the distributions devi-
ated to the right of the mean, with a slight difference 
between the non-poor and the poor. The Z-scores for 
the malnutrition indicators intuitively describe the 
double burden of malnutrition, since there was evi-
dence of greater malnutrition in the poor and at the 
same time, greater excess weight in the non-poor.

Index and Concentration Curve

The concentration index for stunting was −0.19, with 
a SD of 0.02. The negative value indicates that there 
was a greater probability of stunting in poor children 
in relation to children with a higher level of wealth. 
Additionally, the concentration index for excess 
weight was 0.12 (SD = 0.03). The positive value rep-
resents a greater probability of excess weight for non-
poor children in relation to poor children.

In Fig.  3, the concentration curves for the two 
malnutrition indices (consistent with the CI) show 
that stunting was above the equality line and excess 
weight was below.

Decomposition Analysis

Table  2 presents the findings of the intraurban gap 
between poor and non-poor using Yun’s decom-
position. Stunting presented a gap of 4.8  pp against 
the poor. Its main explanatory determinants were 
the mother’s educational level (46.5%), affiliation 
to the health system (19.4%), and giving birth in a 
health institution (16.6%). The gap between poor 
and non-poor for excess weight showed a differ-
ence of − 2.1 pp, 50% of which was explained by the 
effects of characteristics (endowments). The deter-
minants with the highest percentage of participation 
were the mother’s educational level (39.2%), delivery 
attended by a medical professional (21.8%), and affili-
ation to the health system (20.3%). In the coefficient 
effects, the mother’s body mass index was the only 
statistically significant variable, explaining 69.3% of 
the gap.

In the results obtained through Fairlie’s decom-
position, it can be seen that the values were very 

Table 1   (continued)

Variables % total % poor % non poor Difference Pearson chi2 (p)

   Atlántico 23.9 44.1 17.8 26.3

   Oriental 15.7 8.1 18.1  − 9.9

   Orinoquia 3.2 8.1 1.8 6.3

   Bogotá 18.7 4.4 23.0  − 18.5

   Central 23.5 21.8 24.0  − 2.2

   Pacífico 15.0 13.6 15.5  − 1.9

*p < 0.10, **p < 0.05, ***p < 0.01
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similar to those found by Yun’s decomposition, which 
strengthens the results of the decomposition of the 
gap between poor and non-poor. For the stunting indi-
cator, the characteristics effect explained the gap to a 
greater extent. Specifically, the mother’s education, 

breastfeeding and prenatal controls were those that 
drove this indicator. In relation to excess weight, the 
variables; child’s sex, mother’s body mass index and 
birth attended by a medical professional, were shown 
to be statistically significant. The results for Fairlie’s 
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decomposition are reported in Table 3 of the “Appen-
dix” section.

Discussion and Conclusion

This study made it possible to identify the contribu-
tion of the factors that explain the gap in stunting and 
excess weight between poor and non-poor children 
under 5 years of age in urban Colombia. It is impor-
tant to emphasize that this study was carried out in 
the context of a highly unequal country in socioeco-
nomic terms and allows for providing inputs for the 
creation of public policy, particularly aimed at reduc-
ing socioeconomic gaps, which should be directed at 
the indicators associated with the double burden of 
child malnutrition.

Stunting in children under 5 years of age, as pre-
viously mentioned, has been reduced in the last 
10  years. However, the results show that the gap 
between the poor and non-poor in urban Colombia 
persists in malnutrition indicators.

From the non-linear decomposition of Yun and 
Fairlie based on the classical Blinder-Oaxaca decom-
position, the probability of stunting in poor children 
was 4.8  pp higher than that of non-poor children. 
Fifty-four percent of this difference can be explained 
by the characteristics effect of the explanatory vari-
ables themselves. This suggests that if we could give 
poor children the higher contributing characteris-
tics that non-poor children have, this 54% of the gap 
would disappear. In other words, the distribution of 
determinants in the characteristics effect plays an 
important role in explaining the gap. This result cor-
roborates the socioeconomic inequalities in health 
observed in the literature [2, 29, 32, 37].

The group effects results indicated that the set of 
mother’s characteristics is the most important group 
of variables for explaining urban children’s malnu-
trition gap in Colombia. After the group of maternal 
characteristics, access to and use of medical care ser-
vices was the next most significant group of variables 
in explaining the gap.

The most relevant characteristic within the group 
of maternal characteristics was the mother’s edu-
cational level. The importance of maternal educa-
tion in explaining malnutrition gaps is a common 
finding in the literature [6, 8, 21, 24, 25, 29, 35]. 
Our results suggested that the role of education was 

crucial in the case of Colombia as well. Specifically, 
the mother’s educational level explained 46.5% of the 
children’s stunting gap and 39.2% of the children’s 
excess weight gap within urban zones. In India, the 
mother’s educational level explained 11% of the 
same children’s stunting gap within urban zones 
[32]. In general, lower levels of maternal education 
can negatively influence lifestyles, affecting the deci-
sions made about essential issues in the household. 
In addition, mothers with lower levels of education 
have fewer employment opportunities and may be 
less able to identify and solve health problems [19]. 
Higher educational levels were associated with higher 
use of health services. Education can provide socially 
valued skills and give women a higher status which 
increases self-confidence and facilitates social inter-
action. Mothers with a higher educational level are 
able to access better health and nutritional services 
[25].

In Colombia, high levels of income inequality are 
associated with high inequalities in access to qual-
ity education [43, 44]. Thus, it is difficult for poor 
women to access high-quality education and better 
job opportunities. This may help explain the impor-
tant weight of the mother’s educational level in the 
case of stunting. In the case of excess weight, women 
with high levels of education may have better-paid 
jobs in the skilled job market and more sedentary 
lifestyles, including more frequent use of electronic 
devices and feeding their children with fast food [21, 
45, 46]. A previous study found that the mother’s 
educational level is important in explaining children’s 
stunting gap between rural and urban areas in Colom-
bia [21]. However, the present study highlighted the 
importance of the mother’s educational level in the 
context of urban areas.

Evidence of the significant validity of having 
access to the number of prenatal checkups recom-
mended by the WHO in 2015, and having a child 
delivered in a health institution such as a hospital, 
helps to reduce inequalities in child health in the short 
term [47].

The socioeconomic gap in the excess weight indi-
cator was prevalent among the non-poor, with 2.1 pp 
above the poor. Part of this gap was attributed to the 
characteristics effect, revealing that the statistically 
significant variables are “birth attended by a physi-
cian at the time of delivery” and “mother’s educa-
tional level.”
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The other part of the gap that is “unexplained” 
(which presents the coefficients effect), was given to 
the payoffs of the characteristics. In the findings, the 
mother’s body mass index was the only variable with 
statistical significance, and accounted for 69.3% of 
the coefficients effect. This finding suggests the pres-
ence of structural factors such as the inherited biolog-
ical or cultural factors affecting child’s excess weight 
through the mother’s body mass index.

Moreover, previous studies have shown that vari-
ables relating to lifestyle and eating habits are related 
to the mother’s body mass index, and in turn show 
an intergenerational association with indicators of 
excess weight and obesity [45, 48]. To increase the 
robustness of the findings in relation to excess weight, 
a logistic regression was performed using a subsam-
ple with information relating to the lifestyle and eat-
ing habits of preschool children, from 3 to 5 years of 
age (we used this range of age due to data availabil-
ity from the survey). The analysis found that weekly 
consumption of cookies, not eating at home habitu-
ally, and physical activity were determinant variables, 
which increased the probability of being overweight. 
These results can be provided on request.

The fact that the mothers of “non-poor” children 
have a higher level of education increases the prob-
ability of enter to the labor market, causing a change 
of routine within the household. These changes will 
probably increase children´s fast food consumption, 
due to a lack of time. Moreover, their diet is likely to 
be strongly influenced by the wide offer of processed 
food products, technology, the media, and devices 
such as cell phones, PCs, and television [45, 46].

The analysis of the association between malnutri-
tion indicators and the explanatory variables men-
tioned above, revealed social inequity. Our findings 
are consistent with studies conducted in other devel-
oping countries such as Nepal, Ethiopia, Senegal, 
Peru [26], Malawi [20], Egypt, Jordan, Yemen [49], 
and India [50]. Those studies have used Blinder-
Oaxaca decomposition or other techniques such as 
quantile regression decomposition [51], and conclude 
that the socioeconomic determinants commonly asso-
ciated with child malnutrition are parental education 
and access to the health system. Our results agree 
with the preponderance of the effects of character-
istics over the effect of coefficients in explaining the 
gap in child malnutrition. However, the effect of the 
coefficients that the mother’s body mass index may 

have on a child’s excess weight (whether due to die-
tary changes or practices, lack of physical activity or 
sedentary behaviors) played an important role in the 
analysis and the objective of our study.

The findings allow us to affirm that ensuring that 
mothers have a high school and/or higher level of edu-
cation could be a public policy for the protection of 
children. Attending secondary school reinforces healthy 
sexual and reproductive behaviors, appropriate dietary 
practices, and promotes women’s empowerment [45].

The reported findings have very different policy 
implications. First, public policies aimed at reducing 
the stunting gap should focus on programs promot-
ing mothers’ education and thus strengthen issues 
such as exclusive breastfeeding, methods of comple-
mentary feeding, and prenatal care during pregnancy. 
It is also necessary to expand health services cover-
age for lower-income levels [52]. Second, regarding 
the excess weight gap, public policies must promote 
more healthy lifestyles, including appropriate sleep 
time, balanced nutritional intake and physical activity, 
or active play in the children’s daily routine, and mod-
erate use of social media and screen entertainment 
devices. Thus, there is an evident need for integrated 
actions between health and education professionals 
(including children and family members), to plan and 
implement strategies to prevent and combat childhood 
obesity, embedded in lifestyle changing habits [53].

Some limitations of the present study are that 
urban areas are not homogeneous between regions. 
It is possible that variables that can contribute to the 
identification of the gap are not included in the sur-
vey (such as the mother’s autonomy) or have been left 
out of the estimates (such as context variables includ-
ing the average education of mother’s in the commu-
nity, among others [6]). For future studies, we recom-
mend expanding research into the qualitative data to 
strengthen the evidence [26, 54], including the rela-
tionship between malnutrition with the type of educa-
tion that mothers should have, breastfeeding practices, 
complementary feeding of the child, lifestyles, habits, 
and dietary changes. The gap between poor and non-
poor, and the coexistence of the double burden of 
child malnutrition, has shown that child malnutrition 
indicators (stunting and excess weight) are strongly 
associated with the socioeconomic position of the 
household. This finding is a contribution to those in 
charge of public policies aimed at reducing socioeco-
nomic gaps and their contributors in urban Colombia.
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Finally, excess weight is not a problem that is 
exclusive to high-income households, since the poor 
also have a prevalence of this indicator. Therefore, it 
is even more necessary to implement prevention poli-
cies in poor communities since they present a double 
burden of malnutrition.
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Table 3   Fairlie’s 
decomposition of the 
poor and non-poor gap for 
children under 5 years old 
in urban areas, Colombia 
2015

*p < 0.10, **p < 0.05, 
***p < 0.01

Stunting Excess weight

Coef Coef

Poor 0.118 0.053

Non-poor 0.070 0.074

Difference 0.048 0.021

Explained (characteristics effect) 0.027 -0.004

Variables Characteristics effect Characteristics effect

Coef P >|z| Coef P >|z|

Sex  − 0.002 0.071*  − 0.001 0.030**
 − 5.7% 36.3%

Ethnicity 0.003 0.334 0.000 0.987
10.8% 1.0%

Birth interval 0.000 0.913  − 0.001 0.425
0.5% 17.7%

Breastfeeding  − 0.004 0.007*** 0.000 0.909
 − 16.2%  − 1.4%

Mother’s age when child born 0.0006 0.486 0.000 0.661
2.3%  − 9.5%

Mother’s educational level 0.015 0.00***  − 0.000 0.872
55.5%  − 11.7%

Number of prenatal checks 0.006 0.009***  − 0.001 0.551
22.1% 14.8%

Body Mass Index 0.000 0.193  − 0.001 0.049**
1.6% 24.8%

Affiliation to health system 0.001 0.893  − 0.001 0.809
2.2% 23.7%

Birth attended by a physician  − 0.001 0.806  − 0.001 0.072*
 − 2.5% 12.9%

Birth took place at a medical institution 0.005 0.075* 0.000 0.800
20.2%  − 8.7%

Region 0.002 0.37
9.1%
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