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ABSTRACT

Introduction: While the prevalence of overweight and obesity is pervasive in adults and children
in Mexico, differences and relationships among children and their mothers from different ethnic
groups, educational systems, and environmental settings in Mexico is understudied. Objective:
The present study tested the relationship between Maternal Body Mass Index (MBMI) and
Children’s Z-score Body Mass Index for Age (ZBFA) from indigenous, private, public and CONAFE
(community schools in marginalized rural areas) schools representing four distinct educational

systems in Hidalgo, Mexico.

Material and methods: A survey-type study was carried out in a random sample of school
children and their mothers. The weight and height of the children and their mothers was
evaluated with standardize anthropometric techniques. Mothers’ and children’s scores were

evaluated following the recommendations by the World Health Organization (WHO).

Results: Prevalence of overweight was very high in mothers (55.8%), without significant
differences in MBMI across the four different educational systems. Children from private schools
showed higher Body Mass Index, being the girls with the highest scores. Our initial model only
included MBMI and Children’s ZBFA, this relationship provided us with a model that explained
only 7 % of the variance. However, when school type was added as covariate in models for boys

and girls, the explained variance increased (17 % and 33% respectively).

Conclusions: It was found evidence of a low relationship between Maternal Body Mass Index and
Child Body Mass Index. This relationship was stronger when the type of school was added as a
covariate. The evidence revealed differences between the environment of rural and urban

schools, between mestizo populations and indigenous groups.

Key words: Body Mass Index; Ethnic groups, Child; Mother-Child Relations.
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RESUMEN

Introduccion: Si bien la prevalencia del sobrepeso y la obesidad es una epidemia en adultos y
nifios en México, las diferencias y las relaciones entre los nifios y sus madres de diferentes grupos

étnicos y sistemas educativos en México han sido poco estudiadas.

Objetivo: El presente estudio probé la relacién entre el indice de Masa Corporal Materno (IMCM) y
los puntajes Z del indice de Masa Corporal de sus hijos (ZIMC) de estudiantes de escuelas
indigenas, privadas, publicas y CONAFE (escuelas comunitarias rurales marginadas) en el estado

de Hidalgo, México.

Material y métodos: Se realiz6 un estudio tipo encuesta en una muestra aleatoria de nifios en
edad escolar y sus madres. El peso y estatura de nifios y sus madres se evaluaron con técnicas
antropométricas estandarizadas de acuerdo con protocolos de la Organizacién Mundial de la

Salud (OMS).

Resultados: La prevalencia de sobrepeso fue muy alta en las madres (55.8%), sin una diferencia
significativa en el IMCM por tipo de escuela. Nifios que asistian a escuelas privadas tenian un
ZIMC mas alto, y fue mayor en el caso de las nifias. El IMCM se relacioné con el ZIMC de los nifios
(7% varianza explicada), cuando agregamos el tipo de escuela como covariable en modelos por

sexo, el porcentaje aumento (17% para nifios y 33% para nifias).

Conclusiones: Se encontrd evidencia de una baja relacién entre el indice de masa corporal
materno y el indice de masa corporal infantil. Esta relacién fue mds fuerte cuando se agregé el
tipo de escuela como covariable, lo que revel diferencias entre el ambiente de las escuelas

rurales y urbanas, entre las poblaciones mestizas y los grupos indigenas.

Palabras clave: indice de Masa Corporal; Grupos Etnicos; Nifio; Relaciones Madre-Hijo.
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INTRODUCTION

Worldwide data indicate that there are more than 42 million children under 5 years old with
overweight in 2013 [1]. In Mexico, the ENSANUT (National Survey on Health and Nutrition) has
revealed that in 2016, three out of ten boys and girls (ages between 5-11 years old) have
overweight or obesity (33.2 %). In adults (older than 20 years old), the combined prevalence of
overweight and obesity is 72.5 %. The most relevant increase is in adult women (75.6 % with
respect to 2012), being women in rural environment with the highest increase (8.4 %) compared
to women in urban environment (1.6 %) [2]. These differences have been reported in Mexico by
sex, and between rural and urban populations; however, there are no data in rural environment
according to ethnicity. The Body Mass Index (BMI) is an indicator frequently used to evaluate the
prevalence of overweight and obesity; however, there is now plentiful evidence to support the
hypothesis that BMI is not equivalent in different populations across different ethnicities and sex
[3]. Valdhuis, te Poel, Pepping, Konijn, & Spekman have showed that overweight and obesity is
higher among children of some non-Western ethnic minorities than among their Caucasian
counterparts in Dutch population [4]. Some other disparities can be showed between Hispanic,
African-American and White boys and girls in the United States. Some of these differences can be
explained by differences in birth weight and family characteristics, including the perception of
parents about safety in neighborhoods [5]. O'Hara & Haynes-Maslow have pointed out that
Hispanic male children and low-income Hispanic children reported a positive association
between BMI and vending machine availability compared to other ethnic groups [6]. Similarly,
Maternal Body Mass Index (MBMI) can be associated to child nutritional status. Tigga & Sen
indicate a strong genetic component between mothers and their children anthropometry [7].
Maternal nutritional status is strongly related to children nutritional status and their BMI during
the whole life [8,9]. Other factors can influence in the Children Body Mass Index (CBMI) such as:
birth weight, television viewing hours, fast food, physical activity, maternal smoking during the
first year of life, maternal and paternal smoking, maternal weight, skipping breakfast during
pregnancy, early life exposures to antibiotics and other drugs, poverty, low income, birth weight,
low levels of education, maternal health, health behaviors during pregnancy, breastfeeding
duration, and child-mother socio-economic status and poor access to health and educational

services [1,10-12].

Mexico has a diversity of indigenous groups and low-income populations in rural areas that have
specific scholar programs for children and adolescents. For this study, four distinct elementary
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school programs (for children between 6 and 12 years old) were identified. Broadly, there are
school programs for children in urban and rural environments that are completely secular and
public. Alternatively, a child can assist to private school; these schools involve several costs
depending on the courses, quality and geography, they are not necessarily secular and are not
completely requlated by the state [13]. A third case of elementary schools are the CONAFE
schools (National Council for Educational Development). These schools promote and provide a
different and specific educational attention to rural population, who do not have the benefits of
urban social development [14]. Finally, the fourth case of elementary school is part of the public

system but with the particularity of being specific for indigenous communities in Mexico.

Given the differences between urban and rural populations and overall indigenous population,
the aim of this study was to test the relation between Maternal Body Mass Index (MBMI) and Z-
score Body Mass Index for Age (ZBFA) and the differences in mothers and their children (boys and
girls) in four different school systems (these systems involved at least three different groups in
Mexico: Indigenous, Rural, and Urban populations) in order to know differences between children

from different populations and the relationship with their mothers.
MATERIAL AND METHODS
Participants

The present study was carried out among children and their mothers from Hidalgo State, Mexico.
Hidalgo is one of the 32 political and economic administrations in Mexico, the state is divided into
84 municipalities and a Capital City named Pachuca de Soto. The most representative native
cultures are the Nahuatl and Otomi cultures. The geographic area is of roughly 20,813 square
km and total population are around 2.665 million, of which approximately 13% corresponds to

school-age population [15].

A survey-type study was carried out in @ random sample of school age children and their
mothers, who were part of the project “Nutritional Profile of School Children from Hidalgo 2010
(PENUTEH)". The participants were selected using a stratified random sampling method in all
the State, the main reference was the school and the four different elementary school systems.
The names of all these students from 1st, 3rd and 6th year were registered, and it was used a
representative sample of 917 school children and their mothers. Subsequently, the selected

children and their corresponding mothers were identified and both were measured. After that, a
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balanced ANOVA model was made with the same quantity of children in each educational system.
Power and sample size of a statistical ANOVA test (80) was calculated in order to avoid the
likelihood of Type Il error. With a model of gender 2 * and school type 4, 10 participants per
group are required. In our case, 30 participants were recruited (60 mothers and children from a
private school, 60 mothers and children from a public school, 60 mothers and children from an
indigenous school, and 60 mothers and children from CONAFE Schools). In order to estimate

effect size, eta squared and d Cohen were calculated.
Anthropometric measurements recorded

The weight (scale SECA® model 813, precision = 100 g) and height (portable model SECA® model
206, precision = 0.1 cm) of the children and their mothers were evaluated by previously
standardized nutritionists who used conventional anthropometric techniques. The values of @ -
score height-for-age (ZHFA) and ®—score for Body Mass Index for Age (ZBFA), Children Body Mass
Index (CBMI) were calculated by using the WHO child growth reference value in the R macro
package [16]. The Maternal Body Mass Index (MBMI) and classification were calculated and
assessed following international cutoff point proposed by the World Health Organization (WHO)
[27].

Statistical Analysis

A two-way ANOVA model analysis (4 * 2) was applied in order to find statistical differences
between main effects and interactions among ZBFA by types of Mexican Schools and children sex.

Data were tested for normality and homogeneity of variance. Data had a normal distribution p =

0.093 tested |
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