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ABSTRACT

Ecuador is a country in nutritional transition. National data show that the prevalence of overweight and
obesity more than triples from the preschool to school-aged years, while stunting remains prevalent. A
cross-sectional study in the municipal preschools in Cuenca was conducted to better understand the
contributing factors to this nutritional transition. Of the 97 children in the sample population, 5.3% were
overweight or obese and 8.5% were stunted. Despite no underweight children, 19.0% of the parents or
caregivers considered their child to be underweight. Most households had some degree of food
insecurity (71.4%). Parents reported that most children drank water daily at home (70.5%), but according
to the teachers, less than half drank water at school daily (41.5%). Parents and teachers, respectively,
reported that 89.5% and 34.7% of the children consumed vegetables daily and 70.5% and 57.9%
consumed fruit daily at home or school. About three-quarters of the parents and teachers reported that
children dedicated >1 hour daily to physical activity, at home and school. Half of the parents reported
that their child spent at least 2 hours per day watching the television, using an electronic tablet or
computer. Stool examination showed that 26.1% of children were positive for Helicobacter pylori
antigen and 19.3% for intestinal parasites. This study provided insight into potential areas to focus health
education and promotion among this population, for example, in diet and physical activity habits.
However, other important factors including poverty related risk factors, such as household food
insecurity, and high prevalence of Helicobacter pylori infection and intestinal parasitosis, should be
considered simultaneously in such efforts.

Keywords: Preschool children, Ecuador, child nutritional sciences, nutrition, sedentary lifestyle,
exercise.

RESUMEN

Ecuador es un pais en transicion nutricional. Datos nacionales indican que la prevalencia de
sobrepeso/obesidad se triplica desde la edad preescolar a la edad escolar, mientras que el retraso del
crecimiento sigue siendo prevalente. Se realiz6 un estudio transversal en centros infantiles municipales
en Cuenca, Ecuador, para identificar factores que contribuyen a la transicion nutricional. De los 97 nifios
participantes, 5.3% tenian sobrepeso/obesidad y el 8.5% tenian retraso del crecimiento. A pesar de que
no hubo casos de nifios con bajo peso, el 19.0% de los padres/cuidadores consideraba que su hijo tenia
bajo peso. La mayoria de las familias tenian algin grado de inseguridad alimentaria (71.4%). Los padres
informaron que la mayoria de los nifios bebia agua, con una frecuencia diaria, en el hogar (70.5%),
mientras que los profesores sefialaron que menos de la mitad consume agua en el centro infantil (41.5%).
Los padres y profesores informaron que el 89.5% y el 34.7% de los nifios consumian verduras
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diariamente, y el 70.5% y el 57.9% consumian fruta diariamente en casa y en la escuela,
respectivamente. Alrededor de 75% de los padres/cuidadores y profesores informaron que los nifios
dedicaban >1 hora diaria de actividad fisica en la casa y en el centro infantil. La mitad de los padres
informaron que los nifios pasaban por lo menos 2 horas diarias frente a la television, tableta o
computador. En el examen de heces se encontré que el 26.1% resultd positivo para el antigeno de
Helicobacter pylori y el 19.3% para parasitos intestinales. Este estudio proporciona informacion sobre
areas potenciales para promover salud y educacién en esta poblacion, como por ejemplo habitos de
alimentacion y actividad fisica. Sin embargo, se deberian considerar factores de riesgo relacionados con
la pobreza que afectan la salud, como la inseguridad alimentaria y una alta prevalencia de infeccion por
Helicobacter pylori y parasitosis intestinal.

Palabras clave: Preescolares, Ecuador, ciencias de nutricion infantil, nutricion, estilos sedentarios,
ejercicio.

1. INTRODUCTION

Ecuador is in a nutritional transition where overweight and obesity co-exist with undernutrition. This
phenomenon is particularly apparent among children in the country. According to the 2012 Ecuadorian
Health and Nutrition Survey (Freire et al., 2014), the prevalence of overweight/obesity among children
0 to 5 years of age was 8.6% and the prevalence of stunting among this age group 25.3%. Among 5- to
11-year-old school children, the prevalence of overweight/obesity more than tripled to 29.9%, whereas
prevalence of stunting reduced, but remained prevalent at 15.0%. The substantial change in nutritional
status from early childhood to middle school age suggests that timely intervention might help reduce
overweight and obesity among Ecuadorian children, considering simultaneously the high prevalence of
undernutrition.

A number of experimental studies tested educational and behavioral interventions to prevent
overweight and obesity among children (Waters et al., 2011; Wang et al., 2015). Some of these studies
evaluated intervention programs aiming to improve nutritional and physical activity habits, either at
individual or group level, in a variety of settings (e.g., school, home, and/or community), of children of
different age (i.e., preschoolers through adolescents). Most of these studies assessed the effect of
educational programs on a variety of outcomes, such as the knowledge, attitude and practice of
individuals with respect to nutrition and physical activity in relation to the body mass index (BMI) and
adiposity. Whereas most of these studies have been conducted in high-income countries in North
America and Western Europe, some analyzed the issue in other regions, including Latin America
(Verstraeten et al., 2012).

Given the existence of differences in environmental, cultural, and socioeconomic realities between
countries, interventions to be effective need most probably be tailored to the socioeconomic and cultural
features of the people. Published studies that evaluated intervention programs to improve the nutrition
and physical activity habits of preschool children in Ecuador does not exist, although one published
study examined the effect of increasing physical activity and reducing screen time among adolescents
(Andrade et al., 2014; Andrade et al., 2015). Screening of intervention studies in Latin America on
preschoolers in a school-based setting, such as the most recent ones from Colombia (Céspedes et al.,
2013a; Céspedes et al., 2013b) and Chile (Vio, Salinas, Montenegro, Gonzales, & Lera, 2014; Salazar
etal., 2014; Kain et al., 2012; Vasquez, Andrade, Rodriguez, & Salazar, 2008), revealed that uncertainty
exists if the applied and analyzed intervention programs are applicable to Ecuadorian preschoolers given
the socio-cultural differences even within Latin America. Goals these studies included encompassed
improving knowledge and attitudes of healthy eating and being physically active (Céspedes et al., 20133;
Céspedes et al., 2013b), whereas other studies sought to change the nutritional status and body
composition in addition to improving physical activity and food/beverage intake (Vio et al., 2014;
Salazar et al., 2014; Kain et al., 2012; Vasquez et al., 2008).

Although these studies targeted primarily on the behavior of parents in the interventions, they did

not report if household factors, such as the socioeconomic status and food insecurity, were taken into
consideration. Furthermore, those studies did not consider the effect of poverty-related risk factors such
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as intestinal parasitosis or Helicobacter pylori infection, both prevalent in Ecuador (Egorov et al., 2010;
Jacobsen, Ribeiro, Quist, & Rydbeck, 2007) and negatively affecting growth and development (Dror &
Muhsen, 2016; Orden et al., 2014; Papier et al., 2014; Phathammavong, Moazzam, Xaysomphoo,
Phengsavanh, & Kuroiwa, 2007). With regard herewith, this study aimed to describe the demographic
characteristics, nutritional status, diet and physical activity habits, Helicobacter pylori infection, and
intestinal parasitosis among children at municipal preschools in Cuenca (Ecuador), as to better
understand the areas intervention programs should address.

2. MATERIALS AND METHODS

2.1. Study procedures

The research consisted of a cross-sectional study conducted at the end of the school year 2015 in May
in 9 municipal preschools in the city of Cuenca. All 3- to 4-year children were included if they were
going to the preschool class next school year, starting in September. The children entering the preschool
class in September but who did not turn the age of 3 years were excluded. The study consisted of a
survey answered by each child’s parent or caregiver and teacher, and the measurements and proportions
of the child’s body, both carried out in school. The research was approved by the institutional review
board of the Universidad San Francisco de Quito (2015-52E), and signed informed consent were
obtained from all parents or caregivers.

2.2. Measures

The parent or caregiver survey included demographic information (e.g., child’s sex and age, family
composition), questions to assess the socioeconomic status, household food security, child’s nutrition
and physical activity habits. Some questions were adapted from the core questionnaire of the ToyBox
study (parental/caregiver perception of child’s weight and child’s nutrition/physical activity habits)
(Manios et al., 2014; Mouratidou et al., 2014; Gonzalez-Gil et al., 2014), but with modifications after
consultation with school authorities to facilitate the use of the different sections in the questionnaire.
The socioeconomic status was determined using the socioeconomic status stratification questionnaire
from the Instituto Nacional de Estadistica y Censos (INEC) in Ecuador (Instituto Nacional de Estadistica
y Censos, n.d.). This points-based questionnaire contained 25 questions asking about the family’s
physical dwelling, access to technology, possession of material goods, consumption habits, education
level, and economic activity. The sum of the points on the questionnaires were classified into five
socioeconomic levels (high, middle-high, middle, middle-low, and low), as recommended by INEC.
Household food security was evaluated using the Latin American and Caribbean Food Security Scale
(Food and Agriculture Organization of the United Nations, 2012), consisting of 15 yes/no questions
pertaining to household hunger and access to food. With an affirmative answer to each question worth
1 point; a score of 0 was defined as food secure, a score of 1 to 5 defined as mild food insecurity, a score
of 6 to 10 interpreted as moderate food insecurity, and a score of 11 to 15 characterized as severe food
insecurity. Furthermore, the parents and teachers were asked about the child’s typical diet and physical
activity habits without any specific recall period. For the nutrition component, questions addressed the
weekly frequency (i.e., never, less than once a week, 1-3 days per week, 4-6 days per week, and every
day) of water, fruit and vegetable consumption, providing examples for both the last two groups. The
physical activity component of the questionnaire asked about daily hours (<1, 1, 2, 3, 4, >5) of physical
activity (at home, park, or other open area), daily hours of screen time (e.g., watching television or
playing with the computer, cellular phone, or tablet) during an average weekday (for both parents and
teachers) and weekend (for parents or caregivers only).

Body weight and height were measured to assess the children’s nutritional status, using respectively
a digital scale (Health o Meter®) calibrated to the nearest 0.1 kg with the children wearing light clothing,
and a portable stadiometer (Seca®) with a precision of 1 mm and with the participants not wearing
shoes. Both parameters were measured twice and the average of the two values was used for further
analysis. The nutritional status was defined using the 2006 World Health Organization (WHO) growth
reference curves for children aged 0 to 60 months (WHO Multicentre Growth Reference Study Group,
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n.d.). The weight status was categorized using the BMI-for-age z-score and the following standard
deviation (SD) cut-offs: below -2 SD (underweight), between +2 SD and +3 SD (overweight), and above
+3 SD (obese). The height status was categorized using height-for-age z-score using the following cut-
offs: below -2 SD (stunted) and between -2 SD and +2 SD (normal).

For the determination of Helicobacter pylori infection and intestinal parasitosis, stool samples were
collected by providing sterile collection containers to parents, informing them about the appropriate
collection method of the first stool in the morning. Once the stool samples were collected, they were
stored in polystyrene boxes with refrigerant packs to preserve sample integrity before transfer to the
laboratory. Determination of H. pylori fecal antigen was done using an immunochromatographic
technique with the OneStep H. pylori Antigen Rapid Test. The stool specimens were examined by
microscope for the presence of parasites using direct wet mount with a native-Lugol (saline and Lugol’s
iodine solution) preparation. An internal and an external control were done, using 10
randomly selected stool samples and analyzing for H. pylori antigens and intestinal parasites by 2
different technicians within the same laboratory and with an external laboratory, obtaining a match of
98% in the reported results.

2.3. Statistical analysis
Records were processed using SAS 9.4 (SAS Institute, Cary NC), and the SAS Macro from WHO
(World Health Organization, n.d.) was applied to define the children’s nutritional status.

3. RESULTS

3.1. Sample characteristics

Overall, 105 children were screened from 9 municipal preschools in the city of Cuenca. Of these
children, 8 were excluded from the study as 1 parent/caregiver did not want their child to participate,
the signed informed consent was not provided by 5 parents, and 3 children did not meet age
requirements. Among the 97 children included in the study, there were approximately 11 from each of
the 9 centers. The average age was 3.3 years and there were about equal numbers of males and females
(Table 1). About one-third of children (31.6%) lived in a household with a single parent, 45.3% lived in
a household with extended family (e.g., grandparents, aunts, uncles), and 33.4% were only children.
Most of the children (88.6%) came from middle socioeconomic status households. Food insecurity was
prevalent with 71.4% of households experiencing some degree of food insecurity.

3.2.  Nutritional status and habits

As outlined in Table 1, none of the children were underweight and relatively few children were
overweight/obese (5.3%). Stunting affected 8.5% of children. Even though the children were not
underweight, 19.0% of parents were concerned that their children’s weight was low. According to the
parents and teachers drink the surveyed children daily water at home (70.5%) but not at school (41.5%)
(Table 2). Approximately one-third of the children (34.7%) consume daily vegetables and fruit (70.5%)
at home, however, a larger percentage of children seem to eat vegetables (89.5%) and fruits (57.9%) at
school.

About three-quarters of the parents (72.6%) and teachers (76.8%) reported that their children daily
spent at least 1 hour of physical activity (Table 2). As shown physical activity increased in the weekends
with 95.8% of children having at least one hour of physical activity. With respect to screen time, as
reported by the parents 40.0% of children spent daily 2 to more hours before a screen at home and in
school; which is in contrast by the reporting of the teachers who stated that all children daily had less
than 2 hours of screen time. The proportion of children with a screen time of 2 or more hours per day
increased to 53.7% over the weekend.
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Table 1. Demographic characteristics, nutritional status, food insecurity, and perceptions about

children’s weight.

Variable

Age in years, mean (SD) (N=97)

3.3(0.4)

Gender, n (%)!
Male
Female

(N=97)
49 (50.5%)
48 (49.5%)

Family characteristics, n (%)
One parent household
Extended family household
Child without parents

(N=95)
30 (31,6%)
43 (45.3%)
32 (33.4%)

Variable
Nutritional status, n (%) (N=94)
Underweight 0 (0%)
Normal 89 (94.7%)
Overweight 4 (4.2%)
Obese 1 (1.1%)
Stunting, n (%) (N=94)
Yes 8 (8.5%)
No 86 (91.5%)

Socioeconomic status, n (%) (N=97) Parent/caregiver perception of child’s weight
Low  9(9.3%) (N=95)
Middle-low 25 (25.8%) Very underweight 3 (3.2%)
Middle 42 (43.3%) Underweight 15 (15.8%)
Middle-high 19 (19.6%) Normal 73 (76.8%)
High 2 (2.1%) Overweight 2 (2.1%)
Household food security, n (%) (N91) Very overweight 2 (2.1%)
None 26 (28.6%)
Mild 47 (51.7%)
Moderate 14 (15.4%)
Severe 4 (4.4%)

Table 2. Parent and teacher reported nutrition and physical activity habits at home and school.
Variable At home At school
Weekly frequency of water consumption, n (%) (N=95) (N=94)

Never 3 (3.2%) 1.0 (1.1%)
Less than once a week 4 (4.2%) 12 (12.8%)
1-3 days per week 10 (10.5%) 34 (36.2%)
4-6 days per week 11 (11.6%) 8 (8.5%)
Everyday 67 (70.5%) 39 (41.5%)
Weekly frequency of vegetable consumption, n (%) (N=95) (N=95)
Never 1(1.1%) 0 (0.0%)
Less than once a week 4 (4.2%) 10 (10.5%)
1-3 days per week 35 (36.8%) 0 (0.0%)
4-6 days per week 22 (23.2%) 0 (0.0%)
Everyday 33 (34.7%) 85 (89.5%)
Weekly frequency of fruit consumption, n (%) (N=95) (N=95)
Never 0 (0.0%) 0 (0.0%)
Less than once a week 1(1.1%) 3 (3.2%)
1-3 days per week 15 (15.8%) 35 (36.8%)
4-6 days per week 12 (12.6%) 2 (2.1%)
Everyday 67 (70.5%) 55 (57.9%)
Daily hours of physical activity, n (%) (N=95) (N=95)
Weekday
>1 hour 69 (72.6%) 73 (76.8%)
<l hour 26 (27.4%) 21 (22.1%)
Weekend
>1 hour 91 (95.8%) NA
<1 hour 4 (4.2%) NA
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Table 2. (continued)

Variable At home At school
Daily hours of screen time, n (%) (N=95) (N=95)
Weekday
>2 hour 38 (40.0%) 0 (0.0%)
<2 hour 57 (60.0%) 95 (100.0%)
Weekend
>2 hour 51 (53.7%) NA
<2 hour 44 (46.3%) NA

3.3. Stool examination

Stool samples were obtained from 88 children and were analyzed for the presence of H. pylori antigen
and intestinal parasites (Table 3). Overall, 26.1% of children tested positive for H. pylori antigen and
19.3% for intestinal parasites. The most common parasite detected was Entamoeba histolytica. Among
the children who had intestinal parasitosis 58.8% (10/17) were also positive for H. pylori antigen.

Table 3. Helicobacter pylori infection and intestinal parasitosis.
Bacteria and parasite infection

H. pylori antigen N=88
Positive 23 (26.1%)
Negative 65 (73.9%)
Intestinal parasitosis N=88
Positive 17 (19.3%)
Negative 71 (80.7%)
Specific parasites identified N=17
Enteromona hominis 2 (11.8%)
Entamoeba histolytica 10 (58.8%)
Entamoeba coli 2 (11.8%)
Giardia lamblia 2 (11.8%)
Giardia lamblia + Entamoeba histolytica 1 (5.9%)
Positive for H. pylori antigen (among those N=17
with intestinal parasitosis)
Yes 10 (58.8%)
No 7 (41.2%)

4. DISCUSSION

The survey revealed that the children who attend municipal preschools in Cuenca (Ecuador) represent a
diverse population, especially in terms of family structure (e.g., a high proportion of single parent
households), socioeconomic status, and household food insecurity. Although we did not observe a high
prevalence of overweight or obesity, stunting, intestinal parasitosis, and Helicobacter pylori infection
were unacceptably prevalent. We identified several important areas to focus interventions aiming to
promote the health of the preschool children. Specifically, an intervention could focus on improving
daily water, fruit and vegetable consumption at school and home, increasing physical activity and
reducing screen time at home. This insight is shared by other studies, such as the ToyBox study in
Europe (Summerbell et al., 2012), but the obtained findings provide us with our own context-specific
justification. Increasing fruit and vegetable consumption will not be that a problem in Ecuador as both
products are inexpensive and amply available, in contradiction to North America and Europe where a
socioeconomic gradient for fruit and vegetable consumption exists (Ball et al., 2015).
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Most households in our study had some degree of food insecurity. This is important to consider
when including parents in interventions targeting the preschool population. For example, education
directed towards parents might include information on economical ways to prepare more abundant and
nutritious meals and snacks incorporating local fruits and vegetables. The association between
household food insecurity and overweight/obesity in children is unclear and causality is controversial
(Gubert, Spaniol, Bortoline, & Pérez-Escamilla, 2016; Kaur, Lamb, & Ogden, 2015); however, at the
very least, household food insecurity being a risk factor affecting negatively the health status of children
is a modifiable factor (Schmeer & Piperata, 2017). In terms of parental/caregiver perception of their
child’s weight, 19% considered their child to be underweight, despite objective anthropometry in our
study showed that no child was in fact underweight. Parental misperception of child weight is a common
phenomenon (Lundahl, Kidwell, & Nelson, 2014) and should also be considered a potential risk factor
for childhood overweight/obesity. This is clearly an area to educate parents as they might encourage
their children to overeat or unnecessarily consume high calorie density foods and drinks. The prevalence
of intestinal parasitosis and H. pylori infection reflects the reality of sanitary conditions in Ecuador
where mass administration of antiparasitic drugs remains a standard among the pediatric population.
The prevalence estimates were not surprising but provided us with a better picture of the health status
of the population of preschool children. Implementing an educational and behavioral program to
promote nutrition and physical activity habits also gives us the opportunity to promote proper hygiene,
complementary to the intervention goals (e.g., hand washing after using the restroom and before eating;
washing fruits and vegetables; drinking water from clean sources).

There are some limitations to consider when interpreting our results. Although we used validated
surveys for socioeconomic status and household food insecurity, the questions about the children’s
nutrition and physical activity habits had not been previously validated in a Cuenca population. Thus,
the validity of our data is not clear and is likely influenced by reporting biases (e.qg., social desirability).
Furthermore, the gquestions on nutrition habits did not include portion sizes, but this was done to make
the survey as simple as possible. Despite the limitations, the survey data gave a general idea about
specific areas for intervention, which was the goal of this study. We also did not conduct any hypothesis-
testing statistical tests to determine the association between specific variables or precision around
estimates; however, given the small sample size and goals of the study, we deliberately chose to only
compute descriptive statistics to provide a general snapshot of the studied population. Finally, the
generalizability of our findings is limited to the population in the setting that we studied and may not be
applicable to other settings in Ecuador or Latin America. In conclusion, our study provided a better
understanding of the characteristics of children in Cuenca’s municipal preschools and provided
information on the areas to intervene to promote the health of these children. In the near future, we will
be designing and carrying out a health promotion intervention in this population focusing on diet and
physical activity habits, which has been partly informed by the results of this descriptive study.
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