
https://doi.org/10.1177/2333794X18821946

Global Pediatric Health
Volume 6: 1–12 
© The Author(s) 2019
DOI: 10.1177/2333794X18821946
journals.sagepub.com/home/gph

Creative Commons CC BY: This article is distributed under the terms of the Creative Commons Attribution 4.0 
License (http://www.creativecommons.org/licenses/by/4.0/) which permits any use, reproduction and distribution of  

the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages  
(https://us.sagepub.com/en-us/nam/open-access-at-sage).

Original Article

Introduction

Indicators of child development and nutritional status 
quantify the overall health of children younger than 2 
years and reflect a country’s policies, programs, and level 
of development.1 In 2007, more than 200 million children 
younger than 5 years in low- and middle-income countries 
failed to reach their full developmental potential, meaning 
that these children will probably have limitations in learn-
ing, socialization, and participation.2 In recent decades, as 
a consequence of a global strategy to reduce undernutri-
tion, there has been a declining trend in the prevalence of 
stunting and wasting, although they remain high in regions 
with struggling economies.3,4 On the other hand, the prev-
alence of overweight/obesity (OW/OB) is rapidly increas-
ing in many countries,5 doubling the burden of malnutrition 
(the coexistence of undernutrition and OW/OB in the 
same population or OW/OB and micronutrient defici- 
ency in the same person).6 Undernutrition, micronutrient  
deficiency,7 and OW/OB lead to a rise in morbidity and 
mortality in children.8

Adequate nutrition during the first 2 years of life 
from breast milk and complementary feeding (CF) pro-
motes optimal growth and development. The World 
Health Organization (WHO) and the European Society 
for Paediatric Gastroenterology, Hepatology and 
Nutrition (ESPGHAN)9 recommend continuing breast-
feeding in children that receive CF until 2 years of age. 
To ensure a high density of macronutrients and micronu-
trients, CF must include foods with a variety of flavors 
and textures, including bitter vegetables, meat, and aller-
genic foods. There is limited scientific evidence regard-
ing CF recommendations and practices between and 
within countries.10 In the past few decades, there has 
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been a shift toward the increased consumption of food-
stuffs that are high in fat and sugars and low in fiber and 
micronutrients, resulting in poor dietary diversity and 
low nutrient density.5,11 A study of the quality of CF in 
46 countries from 2002-2008 using the WHO Infant and 
Young Child Feeding Indicators (WHO IYCF)12 
reported inadequate nutritional practices especially in 
diet diversity.13

Policies to promote the comprehensive health of chil-
dren should be based on an up-to-date epidemiological 
profile of development, nutritional status, and CF in 
children younger than 2 years and the causal relation-
ship of these variables. Relevant biological, psychologi-
cal, and sociocultural factors1 that influence a child’s 
comprehensive health include the following: genetics, 
epigenetics,14 comorbidities,7 psychological relation-
ship of the parents with the child,15 eating behavior of 
the child and the family,16 security of and access to the 
food supply, unequal access to health and other social 
services,17 and levels of anxiety and stress due to natural 
disasters or to outbreaks of violence, war, or terrorist 
attacks.18 In response to these challenges, the WHO has 
recommended strategies for promoting the health of 
women and children.19

In recent decades, Ecuador has aligned itself with 
WHO strategies. The country’s nutritional profile 
changed in the period 1988-2013 when Ecuador rose to 
the 88th position based on the Human Development 
Index (HDI),20 and the World Bank (2013)21 reclassified 
it from the lower-middle-income countries (LMICs) 
group to the upper-middle-income countries (UMICs).22 
The National Health and Nutrition Survey (ENSANUT-
ECU) report23 showed that between 1988 and 2013, 
there was a decrease in the prevalence of stunting (from 
33.5% to 25.3%) and in underweight status (from 12.8% 
to 6.4%) and an increase in OW/OB status (from 4.2% 
to 8.6%). Wasting remained constant at 2.4%. In addi-
tion, the report revealed the high proportion of carbohy-
drates and fats in the infant diet, accompanied by a low 
intake of protein, iron, zinc, and fiber. There are no offi-
cial data series on the frequency of developmental delay 
in children younger than 2 years.

There is a lack of information on developmental 
delay, nutritional status, and CF practices among young 
children in the city of Cuenca.6,23 The only available 
data come from a study conducted in 2008, which indi-
cated a prevalence of 11% for child developmental 
delay.24 The present observational study focused on the 
development, nutritional status, and CF evaluation of 
12- to 23-month-old children in Cuenca. In addition, 
relational analyses were carried out between these indi-
cators. CF was investigated through the intake, nutrient 
density, WHO IYCF, and nutrient supplementation 

intake. Findings were compared with data from Latin 
America and the Caribbean (LAC) and from low-, 
lower-middle-, and upper-middle-income countries 
(LICs, LMICs, and UMICs, respectively),25 while food 
intake and nutrient density were compared with WHO 
2002 data10 or Faber et al 2016 data.11 In this way, the 
similarities and differences between the profiles of 
Cuencano children and children from elsewhere in the 
world can be observed.

Methods

Study Population and Study Participants

A cross-sectional study of all children aged 12 to 23 
months who attended the “Healthy Child Program” at 18 
Public Health Centers (MSP-HC) in urban Cuenca was 
conducted between January and June 2013. Cuenca is 
located in the Sierra Region of Ecuador, and according 
to the 2010 census, of its population, 1.44% are indigent 
and 10.8% are poor; 4.9% of the population older than 
15 years is illiterate, 40.9% has access to the internet, 
9.6% of people with disabilities attend special education 
establishments, while 70% of households receive all the 
basic public services.26

The population sample was calculated with a fre-
quency of 7.3% chronic undernutrition in Cuenca,27 3% 
inference error, 95% confidence, and 20% losses (n = 
214 children). The exclusion criteria were acute or 
chronic illnesses or disabilities. Although a randomiza-
tion procedure was established, application of the exclu-
sion criteria resulted in a sequential composition of the 
sample. A total of 214 cases were collected, respecting 
stratification by centers and sex. All children received 
iron and vitamin A supplementation in MSP-HC accord-
ing to the “Norms and Protocols for Micronutrient 
Supplementation.”28

Data Collection

The clinical evaluation and data collection were carried 
out by a group of health professionals: pediatricians (for 
verification of exclusion criteria, demographic data, and 
anthropometry), psychologists and early-childhood 
teachers (for assessing child development), and nutri-
tionists (24-hour dietary recall).

Demographic Data.  Surveys collected demographic 
data including age, sex, family residence (urban and 
peri-urban), family type (single-parent family: one 
parent plus children; or nuclear: both parents plus 
children), family caregiver (the person who mainly 
provides the child with daily care: mother or other 
including father, grandparents, uncle, aunt, siblings), 
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emigration (whether father or mother or both have 
lived outside the country for more than a year), 
whether the mother had completed secondary educa-
tion and, if so, when.29

Child Development.  Child development was assessed 
using the Integrated Management of Childhood Illness 
(IMCI) 2011 procedure table-chart B. “No” meant nor-
mal while “possible developmental delay” indicated the 
absence of one or more of the skills appropriate to the 
child’s previous developmental age.30

Anthropometric and Nutritional Status.  Anthropometric 
measures of weight and length were taken following 
WHO protocols31 using previously calibrated SECA 
instruments. Nutritional status was categorized by the 
WHO Child Growth Standards 2006 using weight for 
age Z-score (WAZ), length for age Z-score (LAZ), 
and body mass index (BMI) for age Z-score. The fol-
lowing definitions were used: underweight WAZ < 
−2SD; stunting LAZ < −2SD; wasting BMI for age 
Z-score < −2SD; overweight risk between +1SD and 
+2SD; overweight between +2SD and +3SD; obe-
sity >+3SD; normal when all indicators were within 
−2SD and +2SD; overnutrition: overweight risk, 
overweight or obese.

Complementary Feeding.  CF was determined through a 
24-hour dietary recall interview using a standardized 
dietary kit that allowed the caregiver to specify the 
type and amount of food consumed by the child. The 
following parameters were determined: (a) food 
intake: uploaded to Nutrimid software (version 2012), 
which reports calories, macronutrients in grams (car-
bohydrates, fats, proteins, fiber) and micronutrients in 
milligrams (iron, zinc, calcium); (b) density: amount 
of each nutrient per 100 kcal or 416 kJ11; and (c) WHO 
IYCF were assessed following the methodology pro-
posed by WHO. The questions were translated and 
validated in Spanish, and some questions were adapted 
to include the food products available in Cuenca. Four 
child age–specific indicators were investigated: (a) 
continued breastfeeding (CBF) (proportion of children 
12-23 months of age who received breast milk during 
the previous day); (b) bottle-feeding (proportion of 
children fed with a bottle); (c) minimum dietary diver-
sity (MDD) (proportion of children who received 
foods from 4 or more food groups); and (d) minimum 
meal frequency (MMF) (proportion of breastfed and 
nonbreastfed children who received solid, semi-solid 
or soft foods 3 or more times per day).12 Additionally, 
nutrient supplementation (whether or not the child had 
ingested a product generated in a biotechnological 

process with macro- or micronutrients) and the intake 
of commercial infant foods (infant formula, cereals, 
and baby foods) were recorded. No maternal milk or 
nutrient supplementation was quantified because of 
the difficulty in accurately evaluating the quantity and 
the quality of the nutrients.

Statistical Analysis

Data were analyzed using SPSS software, version 21. 
Normality was assessed by asymmetry, kurtosis and 
QQ plot graphs. Mean and standard deviation (SD) 
were determined for “normal” variables and median 
and quartiles for “nonnormal” variables. The Student t 
test (normal) and Mann-Whitney U (nonparametric) 
were applied to search for significant differences (P < 
.05) in sex, stunting, overnutrition, or development. 
For qualitative demographic variables, prevalence 
percentages with CI = 95% were obtained. The chi-
square (χ2) test in the bivariate analysis was derived 
by means of the contingency tables with WHO IYCF, 
nutrient supplementation, stunting, overnutrition, and 
development. The Cramer V statistic was used if χ2 
was P < .05 in cells that had an expected frequency 
less than 5, measuring the relationship between vari-
ables as strong (approximately 1 and P < .05) or weak 
(approximately 0 and P > .05). Multiple linear regres-
sion models and multivariate logistic regression mod-
els were used to evaluate the strength of the association 
between a dependent variable and multiple indepen-
dent variables, but no significant association was 
found. These types of models were useful to find con-
fusing variables such as children’s age.

Ethical Considerations

The Ethics Committee of the Faculty of Medical 
Sciences of the University of Cuenca, Ecuador approved 
this study with number 1811-M. Written consent was 
obtained from the children’s parent. The study was car-
ried out in accordance with the ethical principles estab-
lished by the Declaration of Helsinki. In addition, reports 
on the children’s health status were provided to the par-
ents as well as to the physicians and health centers to 
ensure care after evaluation.

Results

Demographic Characteristics and Child 
Development

Table 1 summarizes the characteristics of the study 
population (n = 214) compared with the country data 
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from Ecuador and LAC. Most children lived in urban 
areas where nuclear families are common. The mother 
was the main caregiver, and half of the mothers had 
completed secondary education. “Possible develop-
mental delay” was identified in 11.7% of the children, 
and they were referred for interdisciplinary evaluation. 
No significant relationships were found between demo-
graphic characteristics and the following variables: 
stunting, underweight, wasting, overweight risk, OW/
OB, and developmental delay.

Anthropometry and Nutritional Status

Table 2 shows 7% of the children were underweight, 
0.5% were wasting, 29.4% were stunted, 20.1% had a 
risk of being OW, 5.1% were OW, and 0.9% were OB. 
In children with developmental delay, 28% presented 
with stunting, 12% with overnutrition, and 8% with 
underweight, and no wasting was observed. There 
were significant differences in anthropometric mea-
sures regarding the weight and length of boys and girls 
(P < .05). Table 3 compares these data with the 
Ecuadorian data, the averages from LAC and with the 
highest and lowest prevalence’s found throughout the 
rest of the world.

Complementary Feeding: Nutrient Density 
and WHO IYCF

Children in this study consumed more energy and pro-
tein but less fiber, iron, and zinc in their CF compared 
with WHO 2002 data10 and Faber et  al data (2016)11 
(first column). Children with “possible developmental 
delay” received less iron (P < .05) than children with 
normal development (Table 4).

Table 5 indicates that 61.2% of the children were 
on CBF, 67.3% of the children were on bottle feeding 
(bottle feeding was based on “coladas”: carbohydrates 
and sugary drinks), 99.5% ate with MMF, 30.4% had 
MDD because they mainly ate grains, roots, and tubers 
(99.1%) and dairy products (74.8%), but their diets 
were poor in other fruit and vegetables (52.3%), vita-
min A–rich fruits and vegetables (32.7%), eggs 
(16.8%), legumes and nuts (3.7%), and fresh foods 
(10.7%). More than half (52.3%) of children took 
nutrient supplementation. None of the children 
ingested commercial infant food.

Figure 1 presents 3 subplots for bottle feeding, MDD, 
and MMF. In each plot, the values of the indicator 
derived in this research for Cuencano children (dotted 
line) are compared with the average indicator values for 

Table 1.  Demographic Characteristics and Possible Developmental Delay of 214 Children 12 to 23 Months Old in Cuenca.*.

Characteristics % (95% CI) Ecuador (%) Latin America and the Caribbean (%)

Sex (Children)
  Males 49.1 (42.0-56.0) 51a —
  Females 50.9 (44.0-58.0) 49a —
Residence
  Urban area 88.3 (84.0-93.0) 68b 79b

  Peri-urban 11.7 (7.0-16.0)  
Family caregiver
  Mother 82.2 (77.0-87.0) 94c 90d

  Other** 17.8 (13.0-23.0)  
Mother with complete secondary education
  Yes 51.9 (45.0-59.0) 36.6e 49.8e

  No 48.1 (41.0-55.0)  
Family type
  Nuclear family 55.6 (49.0-62.0) 50.0c 41.1d

  Single-parent family 44.4 (38.0-51.0)  
Parent emigration
  Yes 3.7 (1.0-6.0) 8.3e 5.3e

  No 96.3 (94.0-99.0)  
Developmental delay
  Possible 11.7 (7.0-16.0) 30.0f 18.0g

  No 88.3 (84.0-93.0)  

*Data were obtained from: aINEC (2010),26 bUNICEF (2014),61 cObservatorio de los Derechos de la Niñez y Adolescencia (2010),62 dCEPAL 
(2007),29 ePNUD (2013),63 fDevelopmental delay, Handal et al (2007),37 gDevelopmental delay, Black et al (2016).2

**Other: father or grandparents or uncle or aunt or siblings.
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Table 2.  Anthropometry, Nutritional Status by Sex, Development, and Breastfeeding Status of 214 Children 12 to 23 Months Old.

Indicator Total = 214 Boys = 105 Girls = 109 P

Developmental Delay

PPossible = 25 No = 189

Age, months, mean (SD) 16.5 (3.5) 16.7 (3.5) 16.3 (3.5) .33a 16.7 (3.2) 16.5 (3.5) .74a

Weight, kg, mean (SD) 9.8 (1.25) 10.1 (1.26) 9.6 (1.21) .00a* 11.2 (0.8) 10.9 (0.9) .19a

Length, cm, mean (SD) 76.5 (4.58) 77.2 (4.50) 75.7 (4.58) .02a* 81.1 (3.9) 80.1 (4.4) .27a

BMI, kg/m2, mean (SD) 16.8 (1.62) 16.9 (1.72) 16.7 (1.53) .45a 16.5 (1.4) 16.8 (1.7) .52a

Length for age, n (%)
  Stunting 63 (29.4) 34 (32.4) 29 (26.6) .22b 7 (28.0) 56 (29.6) .54b

  Normal 151 (70.6) 71 (67.6) 80 (73.4) 18 (72.0) 133 (70.4)
Weight for age, n (%)
  Underweight 15 (7.0) 10 (9.5) 5 (4.6) .13b 2 (8.0) 13 (6.9) .54b

  Normal 199 (93.0) 95 (90.5) 104 (95.4) 23 (92.0) 176 (93.1)
BMI for age, n (%)
  Wasting 1 (0.5) 0 (0.0) 1 (0.9) .84b 0 (0.0) 1 (0.5) .05b

  Risk overweight 43 (20.1) 23 (21.9) 20 (18.3) 2 (8.0) 41 (21.7)
  Overweight 11 (5.1) 6 (5.7) 5 (4.6) 1 (4.0) 10 (5.3)
  Obesity 2 (0.9) 0 (0.0) 2 (1.8) 0 (0.0) 2 (1.1)
  Normal 157 (73.4) 76 (72.4) 81 (74.3) 22 (88.0) 135 (71.4)

Abbreviation: BMI, body mass index.
aStudent’s t test for mean differences.
bPearson χ2 test on contingency tables.
*Statistical significance P < .05.

Table 3.  Nutritional Status of Children in Cuenca Compared With Children in Latin America/Caribbean and the Rest of 
the World.*

Nutritional Status

Cuenca 
(Huiracocha, 

2013)
Ecuador, 

2012a

Latin America 
and Caribbean, 

2008-2012b

Worldwide: 2008-2012b,c

Higher Prevalence Lower Prevalence

Lower length (stunting)  
(LAZ< −2SD)

29.4% 25.3% 11.0% Afganistan1: 59%
Burundi1: 58%
Timor Leste2: 58%
Yemen2: 58%

USA4: 3%
Belarus3: 4%
Singapore4: 4%
Jamaica3: 5%

Lower weight (underweight) 
(WAZ< −2SD)

7% 6.4% 3.0% Timor Leste2: 45%
India2: 43%
Yemen2: 43%
Bangladesh1: 36%

Belarus3: 1%
USA4: 1%
Georgia2: 1%
Former Yugoslav Republic 

of Macedonia3: 1%
Emaciation (wasting)  

(BMI for age< −2SD)
0.5% 2.4% 1.0% South Sudan2: 23%

India2: 20%
Timor Leste2: 19%
Niger1: 18%

USA4: 0%
Turkey3: 1%
Swazilandia2: 1%

Overweight and Obesity  
(BMI for age> +2SD)

6.0% 8.6% 7.0% Albania3: 22%
Lybia1: 22%
Egypt2: 21%
Georgia2: 20%

Kazakhstan3: 1%
Oman4: 2%
India2: 2%
Bangladesh1: 2%

Risk of overweight (BMI for age  
between +1SD and +2SD)

21% 25.7% —  

Abbreviations: LAZ, lenght for age Z-score; WAZ, weight for age Z-score; BMI, body mass index.
*Data were obtained from aFreire et al,23 bUNICEF 201461: Averages from 2008 to 2012 using UNICEF and WHO worldwide data statistical 
models, cThe World Bank 2013.22 Country classification: 1low income, 2lower middle income, 3upper middle income, 4high income.
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LICs, LMICs, and UMICs.25 The values of the bottle 
feeding and MMF indicators for Cuencano children are 
higher than in all the countries. The value of Cuenca’s 
MDD indicator is similar to that of the LICs.

Relationship Between Nutritional Status, 
Possible Developmental Delay, and CF

Table 5 shows significant statistical relationships (P < .05) 
between the following indicators and feeding practices: 
(a) children with overnutrition consumed fewer eggs 

and (b) children with possible developmental delay had 
less MDD and ate fewer fruits and vegetables.

Discussion

Demographic characteristics of the children in this study 
are broadly similar to the latest data reported for Ecuador 
and LAC (Table 1), although the percentage of mothers 
with completed secondary education is higher and the 
percentage of emigration is lower. This study found that 
the prevalence of “possible developmental delay” in 

Table 5.  WHO Indicators of the Complementary Feeding Practice of 214 Children 12 to 23 Months Old in Cuenca.

Indicators Feeding Practices

Stunting

Pc

Overnutrition

Pc

Developmental Delay

Pa

Total = 214 Yes = 63 No = 151 Yes = 56 No = 158 Possible = 25 No = 189

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Continued breastfeeding 131 (61.2) 41 (65.1) 90 (59.6) .27 31 (55.4) 100 (63.3) .34 13 (52.0) 118 (62.4) .21
Bottle feedingb 144 (67.3) 42 (66.7) 102 (67.5) .51 39 (69.6) 105 (66.5) .39 14 (56.0) 130 (68.8) .14
Minimum meal frequency 213 (99.5) 62 (98.4) 151 (100) .29 56 (100) 157 (99.4) .73 24 (96.0) 189 (100) .17
Minimum dietary diversity 65 (30.4) 21 (33.3) 44 (29.1) .32 16 (28.6) 49 (31.0) .44 3 (12.0) 62 (32.8) .04*
Dairy productsc 160 (74.8) 46 (73.0) 114 (75.5) .41 42 (75.0) 118 (74.7) .06 15 (60.0) 145 (76.7) .06
Fresh foods 23 (10.7) 7 (11.1) 16 (10.6) .54 5 (8.9) 18 (11.4) .80 4 (16.0) 19 (10.1) 0.32
Eggs 36 (16.8) 14 (22.2) 22 (14.6) .23 3 (5.4) 33 (20.9) .00* 2 (8.0) 34 (18.0) .26
Vitamin A–rich fruits/vegetables 70 (32.7) 22 (34.9) 48 (31.8) .38 23 (41.1) 47 (29.7) .14 4 (16.0) 66 (34.9) .07
Grains, roots, tubers 212 (99.1) 63 (100) 149 (98.7) 1.00 56 (100) 156 (98.7) 1.00 25 (100.0) 187 (98.9) .78
Legumes and nuts 8 (3.7) 3 (4.8) 5 (3.3) .69 3 (5.4) 5 (3.2) .43 1 (4.0) 7 (3.7) 1.00
Other fruits, vegetables 112 (52.3) 35 (55.6) 77 (51.0) .55 28 (50.0) 84 (53.2) .76 8 (32.0) 104 (55.0) .03*
Nutrient supplementation 112 (52.3) 27 (42.9) 85 (56.3) .98 28 (50.0) 74 (46.8) .75 10 (40.0) 102 (54.0) .21
Commercial infant foods 00 (00.0)  

a χ2 test in contingency tables.
bFood mostly taken in their bottles was “coladas” (carbohydrates and sugary drinks).
cNo one took formula milk.
*Statistical significance P < .05.

Figure 1.  World Health Organization indicators complementary feeding practice of children in Cuenca compared with 
the values of other countries. Figure shows distribution and average of the percent value of the indicator for bottle feeding, 
minimum dietary diversity (MDD), and minimum meal frequency (MMF) for, respectively, Ecuador (dotted line), the low-
income, middle-lower-income, and upper-middle-income countries.25
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children younger than 2 years was 11.7%, correspond-
ing to the rate found for Cuenca in the 2008 survey.24 
This result is difficult to compare with other investiga-
tions because of differences either in the studied popula-
tions or in the guidelines and methodologies.32,33 The 
published prevalence of child developmental delay val-
ues range from 1% to 3%,34 from 7.1% to 18.0%, or up 
to 66.0%.35,36 The highest rates are reported for children 
living in extreme poverty and in at-risk populations such 
as children with low birth weight, prematurity, or peri-
natal asphyxia. The prevalence of developmental delay, 
30% in Ecuador37 and 18%2 in LAC, is typical for poor 
children and stunted growth.

Child development refers to the acquisition of the 
motor, cognitive, and social skills that enable people 
to carry out age-appropriate activities of daily living; 
to acquire academic skills; to participate in the com-
munity; and to deal with the problems they encounter. 
Although these skills have a genetic and biological 
basis, research shows that the development potential 
of children also depends on several factors that inter-
act with each other. These factors include health sta-
tus, nutrition, security and safety, responsive 
caregiving, and early learning. Two other important 
aspects may be noted: the immediate caring environ-
ment (family and community) and the broader social, 
economic, political, climatic, and cultural context. All 
these dimensions can have an impact on the early 
development of the brain and, therefore on children’s 
development. “Health” here includes disease preven-
tion and treatment, and health promotion. “Nutrition” 
refers to dietary diversity, complementary food, 
macro- and micronutrients, and breastfeeding. 
“Security and safety” entail the reduction of threats 
(abuse and neglect, violence), noninstitutional family 
care and early intervention for vulnerable children, 
and birth registration. “Responsive caregiving” means 
responsive parenting, feeding, home-visiting, parent-
ing programs, caregiving routines, supporting emo-
tional development, caregiver nurturance, and 
continuity. “Early learning” includes transition to pri-
mary school; access to quality child care and pre-
school; home opportunities to explore and learn from 
books, toys, and play materials; and home visiting. 
“An enabling environment” for caregiver, family, and 
community is based on parental education, parental 
physical and mental health, age at marriage, nutrition 
during pregnancy, antenatal care, safe delivery, birth 
spacing and family planning, safe and clean neighbor-
hoods, and absence of stigma. Finally, “social, eco-
nomic, political, climatic, and cultural contexts” refers 
to family-supportive governance, stable governance, 
employment, security, housing, gender parity, the 
absence of extreme climatic conditions, and political 

commitment. When there is poverty, not all of these 
factors are necessarily present. However, poverty and 
adverse experiences in childhood have a long-term 
physiological and epigenetic effect on brain develop-
ment and cognition.2 In Ecuador as a whole, poverty 
due to unsatisfied basic needs (UBN) (lack in the 
home either of housing quality, access to education or 
basic services or economic capacity, or overcrowding) 
was estimated at 38.7% in 201338 and 31.8% in 2017.39 
Multidimensional poverty (deprivation of a third of 12 
indicators that relate to health, work, education, hous-
ing, and healthy environment rights) in the year 2013 
at the national level was 38.7%38 while in 2017 it was 
34.6%.39 For this reason, when interpreting the preva-
lence of 11.7% of “possible developmental delay” in 
the children of Cuenca, it is essential that poverty-
related factors be considered.

The high percentages of both undernutrition (stunt-
ing) and overnutrition (Table 2) affirm the presence of 
the double burden of malnutrition. The percentages of 
stunting (29.4%) and underweight (7%) are compara-
ble to national values but are almost double those of 
LAC (Table 3). Malnutrition is one of the dimensions 
to evaluate the level of development of a country, it can 
be deduced that the causes of the duplication of the 
values of stunting and underweight are due to the fol-
lowing. First, Ecuador with its HDI of 0.730 in 2013 
was placed in the penultimate place of the 10 countries 
of Latin America and the Caribbean considered as Very 
High Human Development and High Human 
Development, after Argentina, Chile, Uruguay, 
Panama, Cuba, Costa Rica, Venezuela, Mexico, Brazil, 
and Peru and above Colombia. Perhaps it is therefore 
unsurprising that the prevalence of stunting and under-
weight found this study, and the data from Ecuador as 
a whole, were closer to values for countries in the 
Medium and Low Human Development group, includ-
ing Bolivia, Nicaragua, Honduras, and Haiti.40 Second, 
although Ecuador, in common with all LAC countries, 
reduced the prevalence of poverty according to income, 
this decrease was slower than in the other LAC coun-
tries. Moreover, the percentage of people moving from 
the middle class to the vulnerable class (16%), was one 
of the highest among the 12 LAC countries with the 
best performing economies.41 Ecuador did not reach 
the level of development of other LAC countries 
because (as of 2013) it failed on a number of relevant 
dimensions. Ecuador ranks second in South America 
according to infant mortality rate (19.1 per 1000 live 
births) and children under-5 (22.5 per 1000 live births). 
Only 40.1% of women older than 25 years had at least 
some secondary education, 2.5% of the labor force had 
tertiary education (university), while 51.2% of employ-
ees were in vulnerable employment. In 2012, the 
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country ranked third among countries with the highest 
rates of deaths due to tuberculosis (2.7 per 100 000 
people) and suicide rate for women (5.2 per 100 000 
women). It ranked second in terms of prevalence of 
violence against women (46.3%).42 Finally, although 
Ecuador aligned itself with the Millennium 
Development Goals and WHO strategies, as of 2013 it 
had failed sufficiently to expand coverage of social 
protection systems for poor or vulnerable people.41

This study also reveals that a significant percentage 
(21%) of children is at risk for future OW/OB. A study 
of obese children younger than 2 years found that 25% 
of them were already overweight at 3 months of age.43 
In Latin America, more than 20% of the population 
was OW/OB in 4 countries, and the average rate of 
obesity was 4.6% in 17 countries.44 The increasing 
prevalence of overnutrition in recent years is believed 
to be due to the child’s genetics (birth weight), the par-
ents’ weight,45 and a western lifestyle that leads to a 
caloric imbalance due to higher food intake and lim-
ited physical activity.46 The Baltimore study concludes 
that an increased weight for length (WFL) during the 
first 2 years of life increases the risk of obesity at the 
age of 3 years and that Latino children have a higher 
incidence of obesity than non-Latinos.47 Research in 
the United States indicates that the prevalence of OW/
OB in children aged 0 to 2 years slightly declined from 
2003-2004 (9.1%) to 2011-2012 (8.1%).48 Ecuador 
has been moving toward globalization, urbanization, 
with changes in occupational structures, causing the 
population to acquire food patterns that adapt to new 
lifestyles.6,23 Families, even the poor, consume pro-
cessed or easy to prepare foods with high energy con-
tent due to the high presence of carbohydrates, sugar, 
salt, and fats.5,6,8 In Ecuador, the prevalence of obesity 
in adults (62.8%), the incorrect feeding of pregnant 
women could mark an epigenetic pattern so that chil-
dren are also OW/OB.49,50 The risk of OW/OB 
increases if the inadequate diet is exacerbated by the 
fact that children have restrictions on moving in 
reduced physical spaces in the rooms or apartments 
where families live, or because children are held by 
their caregivers so they do not cry or do not hurt.23,46

There are studies that demonstrate the relationship 
between undernutrition and developmental delay35 
while others show that developmental delay is due to 
the sum of biological, psychological and sociocultural 
factors.1,3,51 While cross-sectional studies do not estab-
lish cause-effect relationships, they do point to associ-
ations that merit further research. So, although the data 
from this study do not reveal a causal relationship 
between nutritional status and child development, we 
believe the study does suggest where future research 
could usefully focus.

Various recommendations for Dietary Reference 
Intakes (DRIs) for children have been published,52 but in 
this study, the results were compared with nutrient den-
sity values published by the WHO in 200210 and by 
Faber et al.11 It was found that the CF of Cuencano chil-
dren were low density (less fiber, iron, and zinc) because 
few of them had MDD because children mainly ate 
grains, roots, tubers, dairy products, but their diets were 
poor in fruit, vegetables, legumes, nuts and fresh foods. 
These findings are worrying because toddlers need 
healthy CF with high nutrient density and dietary diver-
sity because they have high energy needs and eat small 
amounts. Children with “possible developmental 
delays” ingest less iron than children with normal devel-
opment, perhaps because their CF is less diverse (Tables 
4 and 5). This low diversity of the CF and reduced iron 
intake may be because the children with developmental 
delay due to a neurodevelopment disorder may have 
problems sucking, swallowing, or chewing, may dem-
onstrate difficult feeding behavior and food selectivity, 
and may ingest less meat and other foods rich in iron. 
Moreover, iron deficiency impairs the metabolic pro-
cesses of neurotransmitters in the brain, causing devel-
opmental delays in children.51,53

Children with overnutrition consume fewer eggs 
than the others (Table 5). The quality of MDD in CF of 
the Cuencano children is similar to LICs, but the 
amount of bottle feeding (with carbohydrates and sug-
ary drinks) is higher than in all the countries (Figure 1). 
It is likely that this CF pattern is due to the fact that 
Ecuador’s socioeconomic profile is more similar to 
that of a LICs country than a UMIC. For all children 
investigated, the CF characteristics are not of high 
quality, which may lead to malnutrition (under and 
overnutrition) in the future, negatively affecting chil-
dren’s growth and development.32,54

The CF pattern of the children found in this research 
is consistent with the feeding practices of Ecuadorian 
children reported by ENSANUT23, and found in other 
research.55,56 This suggests that this pattern is due to 
cultural practices, to historic socioeconomic influence 
on the production and distribution of food in different 
population groups,57 and finally due to the messages 
that health personnel give to the mothers. Thus, despite 
the availability of a variety of foods, many families 
prefer to give their children carbohydrates (in the form 
of grains, roots, and tubers cooked with water or milk, 
but always with sugar), while they consume little meat 
because they view meat as for rich people. According 
to the research of Waters et  al,56 although eggs are 
readily available in Ecuador, and their nutritional value 
recognized, Ecuadorians eat few eggs. This too seems 
to have roots in local culture. First, the egg is reserved 
as a gift that is offered only to honored visitors, to 
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healers, religious authorities, and godparents. Second, 
the egg is credited with healing properties. It is used to 
cure children of diseases caused by spells. Third, peo-
ple consider that eggs raise cholesterol, and cause 
allergic reactions or digestion problems. Fourth, there 
is an economic consideration. The cost of an egg for a 
child is generally affordable, but when it comes to sat-
isfying the needs of the whole family, eggs are more 
expensive than other foods.

The positive findings were that most of the children 
were CBF, achieved MMF, and did not consume com-
mercial infant foods, and almost half of the children 
received nutrient supplementation from their caregiver, 
even if they received micronutrients from MSP-HC 
(Tables 3-5).

No association was found between nutritional status 
and CBF, MMD, or MMF. This is similar to research 
findings in Cambodia with children aged 6-23 
months,58 while the Euro-Growth study found that 
among European children aged 12 to 24 months, there 
was only a weak relationship between increased 
weight/length and breast milk/CF consumption.59 
However, studies in Senegal60 Bangladesh, Ethiopia, 
India, and Zambia13 did find an association between 
linear growth and WHO IYCF.

The limitations of this study were that the mothers 
of the children attending MSP-HC received periodic 
nutrition workshops. It is, therefore, possible that they 
concealed information about inappropriate practices 
in CF. The mother’s weight and height, important 
parameters for establishing correlations that would 
enable better identification of problems, were not 
recorded.

The results of this research indicate that Ecuadorian 
policies and programs, even though they have succeeded 
in decreasing wasting and underweight in children, have 
not been able to control stunting, overnutrition, or the 
quality of CF. Furthermore, periodic records of child 
development are lacking, which makes it difficult to 
assess the impact of public policy.
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