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Abstract
Objective. To describe prevalences and trends of overweight 
and obesity/OW&OB in Mexican children from 1988 to 2006 
at the national level and by relevant subpopulations. Material 
and Methods. Prevalences of OW&OB in children aged 
2-18 years were estimated using body mass index data from 
three national surveys conducted in 1988, 1999 and 2006. 
Results. Prevalences of OW&OB are high in children of all 
ages, particularly among school-age and adolescent groups 
disaggregated by regions, socioeconomic status, urban and 
rural areas, and ethnic groups. The overall prevalence of 
OW&OB in children 2 to 18 years old in 2006 was 26.3%. 
Prevalences by age groups were 16.7% in preschool-age, 
26.2% in school-age, and 30.9% in adolescents, using the 
IOTF classification system. Conclusions. Upward trends 
were observed in school-age children and adolescents at the 
national level and in all subpopulations.
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Resumen
Objetivo. Describir las prevalencias y tendencias de so-
brepeso y obesidad (SPyO) en niños mexicanos, de 1988 a 
2006, en el ámbito nacional y por subgrupos relevantes de 
población. Material y métodos. Las prevalencias de SPyO 
(peso no saludable) se estimaron usando cifras de índice de 
masa corporal de tres encuestas nacionales realizadas en 
1988, 1999 y 2006. Resultados. Las prevalencias de SPyO son 
altas en niños de todas las edades, particularmente en niños 
de edad escolar y adolescentes, estratificados por regiones, 
estado socioeconómico, áreas urbanas, rurales y grupo étnico. 
La prevalencia de SPyO en 2006 fue de 26.3% en el grupo de 
entre 2 a 18 años de edad, 16.7% en preescolares, 26.2% en 
escolares y 30.9% en adolescentes, usando la clasificación de 
The International Obesity Task Force (IOTF). Conclusiones. 
Se observa una tendencia de sobrepeso y obesidad en au-
mento en niños de edad escolar y adolescentes, para todos 
los subgrupos de población. 
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The International Obesity Task Force (IOTF) has 
estimated that a worldwide total of 155 million 

school-age children (1 of every 10 children) and over 
22 million children under the age of 5 are overweight 
or obese.1 
 A direct relationship between obesity in childhood 
and the development of obesity in adulthood has been 
well established. The risk of becoming an obese adult is 
double for obese children than for non-obese children; 
almost half of obese school-age children (42 to 63%) be-
come obese adults.2-4 The prevalence of overweight and 
obesity in Mexican adults and children has risen alarm-
ingly in the last two decades and represents a public 
health challenge. Results from the 1999 National Health 
and Nutrition Survey (ENSANUT 1999) show that obe-
sity in children was already of concern. The prevalence 
of obesity and at-risk of obesity (> 85th percentile of the 
age and gender specific BMI charts developed by CDC 
in 2000)5 among preschool-age children (2-4 years old) 
increased approximately 27% from 1988 (21.6%) to 1999 
(28.7%).6 In 1999, the prevalence of obesity and at-risk 
of obesity among children 2-18 years old was 16%6 and 
the prevalence of overweight and obesity in school-age 
children 5-11 years old using the IOTF7 classification 
system was 19.5%.8 These increasing rates raise concerns 
because of their implications for the future health of the 
population. Being overweight or obese as a child or in 
adulthood increases the risk of chronic diseases such as 
cardiovascular disease, hypertension, type 2 diabetes 
mellitus (DM2), dyslipidemia and impaired glucose tol-
erance, among others.9-11 This is of great significance since 
DM2 and related complications are the leading causes of 
death among Mexicans.12 In 2000, the prevalence of DM2 
among Mexican adults aged 20+ was 7.4%;12 the onset 
of diabetes in youth increases the risk of cardiovascular 
disease, kidney failure, visual impairment, and limb 
amputations in early adulthood. In addition, obesity 
in children and adolescents has its most immediate 
consequences in the psychological and social realms. 
Stigmatization of obese children and adolescents has 
long been recognized in western cultures, and it is well 
documented among school peers.13,14 In youth, obesity 
also affects economic and social development, as evi-
denced by higher school absentee rates.15 
 Additionally, widespread bias and discrimination 
towards adults has been documented based on weight 
in areas of education, employment and health care.13 
In developing countries, obesity is responsible for 
high health care expenditures since it imposes indirect 
costs due to the loss of lives, productivity and related 
income.16 In Mexico, this epidemic is already impos-
ing an unacceptable burden on health systems, which 
in turn has implications for society with regard to the 

quality and cost of health care.17 Furthermore, the ef-
fects of chronic diseases on the health and survival of 
adults during their productive age adversely affect the 
productivity of society. 
 This article describes the prevalence of obesity in 
Mexican children (2 to 18 years of age) according to the 
most recent Mexican National Health and Nutrition Sur-
vey 2006 (ENSANUT 2006) and compares the prevalence 
trends among the three national probabilistic surveys 
conducted in 1988, 1999 and 2006. This information 
will be useful for designing interventions targeted to 
prevent and control obesity among vulnerable groups 
of Mexican children and adolescents.

Material and Methods
Information from three national probabilistic surveys 
conducted in 1988,18 1999,19 and 200620 was used to 
estimate the prevalences of obesity for preschoolers 
2-4 years of age, school-age children 5-11 years of age 
and adolescents 12-18 years of age. The information 
was representative of national, regional (North, Center, 
Mexico City and South), rural (pop ≤ 2 500) and urban 
(pop> 2 500) populations. The design of the surveys 
was randomized, stratified, and by clusters and has 
been described in detail in other publications.20,21 The 
regions included: North (Baja California, Baja California 
Sur, Coahuila, Chihuahua, Durango, Nuevo León, So-
nora and Tamaulipas); Center (Aguascalientes, Colima, 
Guanajuato, Jalisco, México, Michoacán, Morelos, Na-
yarit, Querétaro, San Luis Potosí, Sinaloa, Zacatecas); 
Mexico City (Federal District and urbanized counties 
in the state of Mexico); and South (Campeche, Chiapas, 
Guerrero, Hidalgo, Oaxaca, Puebla, Quintana Roo, Ta-
basco, Tlaxcala, Veracruz, Yucatán).
 The numbers of households included in the surveys 
were 13 326, 17 716 and 48 304 for the 1988, 1999, and 
2006 surveys, respectively. 

Variables studied

Anthropometry: Height was measured using stadiom-
eters (Dynatop) with 1 mm precision and body weight 
(kg) using a digital scale (Tanita) with 100 g precision. 
Measurements were taken by trained and standardized 
personnel using standard procedures.22,23

 Overweight and obesity were classified according 
to IOTF criteria, based on BMI measurements, with 
cutoff points for BMI based on an international reference 
population drafted from seven countries, specific for age 
and sex. Said cutoff points are a projection of the criteria 
proposed by WHO for diagnosing overweight (BMI of 
25-29.9) and obesity (BMI of 30 or more) in adults.7 
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 For the purpose of this study, all BMI values be-
low or above the following figures were considered 
as not plausible and were excluded from the analysis: 
preschoolers 10-38 kg/m2, school-age children 10-38 
kg/m2 and adolescents 10-58 kg/m2. 
 Informed consent was obtained from the parents or 
caregivers of participants and they agreed to participate 
when appropriate. Ethical clearance to conduct the na-
tional nutritional surveys was provided by the Human 
Subject Ethics, Research and Biosecurity Board commit-
tees of the National Institute of Public Health (Instituto 
Nacional de Salud Pública).

Definition of variables: The living conditions index was 
used as a proxy for socioeconomic level and was con-
structed for each survey using principal components fac-
tor analysis24 based on household characteristics (number 
of rooms, running water, WC, and construction materials) 
and assets. The living condition index described in the 
1988 survey was 57.9%, in the 1999 survey 56% and in 
the 2006 survey 46% of the variance. In the three surveys 
only the first factor was used as the living condition 
index, which was further divided into tertiles, and from 
here forward they will be referred to as low, medium and 
upper socioeconomic status (SES) tertiles. 
Ethnicity/Indigenous: In the 1988 survey the households 
were considered indigenous if located in predominantly 
indigenous municipalities,* defined as those in which at 
least 40% of inhabitants spoke an indigenous language. 
For the 1999 and 2006 surveys, households were defined 
as indigenous if at least one woman aged 12 to 49 years 
spoke an indigenous language.
Statistical methods: Descriptive analyses were performed 
using frequencies stratified at the national level for the four 
geographic regions, rural and urban areas, SES categories 
and ethnicity. The prevalences were further divided by age 
group blocks. Trends for overweight and obesity from the 
1988, 1999 and 2006 surveys were calculated. School-age 
children and male adolescents were not measured in 1988, 
thus, comparisons for those age groups only include 1999 
and 2006. The 95% confidence intervals were calculated 
for proportions, the Wald25 test was used to estimate dif-
ferences among groups and logistic models were used to 
estimate differences among categories. Standard errors 
were calculated adjusting for the complex sample design26 
using the STATA SVY module.‡

Results
The analysis included 62 494 children ages 2 to 18 years; 
9 682 from 1988, 19 353 from 1999 and 33 459 from the 
2006 national probabilistic surveys. The subpopulations 
by age group were: 4 239 preschool-age children in 1988, 
4 716 in 1999 and 5 129 in 2006; school-age children 
included 10 046 in 1999 and 15 111 in 2006; there were 
5 443 female adolescents in 1988, 4 591 in 1999 and 6 698 
in 2006; and 6 521 male adolescents in 2006. The samples 
were representative of the Mexican population. 
 The national prevalences of overweight and obesity 
by age groups, region, rural/urban area, sex, living con-
ditions, and ethnic background based on the ENSANUT 
2006 are presented in Table I. The overall prevalence of 
unhealthy weight (the sum of overweight and obesity) 
in the 2 to 18 year-old population was 26.3%. By age 
groups, the prevalence was 16.7% for preschool-age 
children, 26.2% for school-age children and 30.9% for 
adolescents.
 Comparison of prevalences of overweight and 
obesity by age groups showed the highest prevalence 
of obesity was in school-age and adolescents groups, 
while the prevalence of overweight was highest in the 
adolescent group (Table I). 
 The highest prevalence of unhealthy weight in 
preschool-age children was observed in the southern 
region, followed by Mexico City. Most of the differences 
among the regions were in the prevalence of overweight; 
the prevalence of obesity was not different among 
regions. The highest prevalence of unhealthy weight 
in school-age children was observed in the Mexico 
City region, followed by the northern, the central, and 
the southern regions. Both overweight and obesity 
accounted for the differences among the regions. The 
highest prevalence of unhealthy weight in adolescents 
was observed in the northern region. The differences 
were mainly due to obesity (Table I).
 The prevalence of unhealthy weight was signifi-
cantly higher in the highest tertile of SES compared to 
the lowest SES for each of the three age groups as well as 
for the overall 2-18 year-old group. In preschool-age chil-
dren the differences in the prevalences of obesity were 
statistically significant in the high SES tertile compared 
with the low (p< 0.01). The prevalence of overweight 
and obesity in school-age children was nearly two times 
higher in the highest SES tertile compared with the low-
est (p< 0.01). 
 In adolescents the prevalence of unhealthy weight 
as a whole, and for overweight and obesity specifically, 
were lower in the low SES tertile relative to the other 

* Counties
‡ Stata Statistical Software. Release 9.0. College Station (TX, USA): 

Stata Corporation, 2005.
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two tertiles (p< 0.01 and p< 0.05); all differences were 
statistically significant (p< 0.01) (Table I). 
 The prevalences of unhealthy weight, overweight 
and obesity for the overall, the school-age, and the 
adolescents groups of non-indigenous children were 
higher than in their indigenous counterparts (p< 0.01). 
In contrast, the prevalences of unhealthy weight and 
overweight in preschool-age children were higher in 
indigenous (p> 0.05) than in non-indigenous children. 
No differences by sex were found within age group 
comparisons (Table I).

Trends: The complete information for the three surveys 
is available only for preschool-age children (both sexes) 
and for female adolescents. Information on preschool-
age and school-age children of both sexes is available 
for the 1999 and 2006 surveys. 
 Over the last decade, a clear upward trend has been 
seen in the prevalence of unhealthy weight, from 21% to 
almost 27% in female children aged 2-18 years. However, 
when disaggregated by age group, the upward trend is 
observed in school-age children and adolescents, but not 
in preschool-age children.
 Figure 1 presents the overall trend of overweight 
and obesity by age groups, based on the data of the three 
national probabilistic surveys.
 In preschool-age children, an overall increase in 
unhealthy weight between 1988 and 1999, and a de-
crease from 1999 to 2006 were observed. The upward 
and downward trends from 1988 to 1999 and 1999 to 

2006 are explained by changes in overweight. No major 
changes in obesity trends were found over the period. 
 Unlike the downward trend observed in preschool-
age children from 1999 to 2006, the prevalence of 
unhealthy weight in school-age children increased 
dramatically, by 1.1 pp/year. 
 In female adolescents a striking upward trend in 
unhealthy weight was observed over the last two de-
cades, with a more than threefold increase in prevalence 
at the national level from 1988 to 2006. This increase is 
mostly due to the dramatic increment observed in the 
1988-1999 period, when the prevalence of unhealthy 
weight increased about threefold. 
 Overweight also showed a marked upward trend 
between 1988 and 1999, with an increase of 184% relative 
to baseline, compared to only 6.2% relative to baseline 
between 1999 and 2006. Changes in obesity were smaller 
in absolute terms, however in relative terms (relative 
to baseline) increments in obesity were very significant 
during both periods: 160% between 1988 and 1999 and 
121% between 1999-2006.

Preschool-age children: Figure 2 presents trends of over-
weight and obesity for preschool-age children disaggre-
gated by region, urban and rural areas, and SES tertiles 
for 1988, 1999 and 2006. Similar upward trends in the 
1988-1999 period combined with downward trends 
in the 1999-2006 period, as observed at the national 
level, were documented for the North, urban areas, and 
the two lower SES tertiles. Similar upward trends for 

Figure 1. Overweight and Obesity in children (2 tO 18 years Old). trends FrOM 1988 tO 2006
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1988-1999 were found for Mexico City, the South and 
the high SES, but the downward trend from 1999-2006 
was smaller; among rural areas, decreasing rates were 
observed from 1988-2006. Relative to 1988, prevalences 
observed in 2006 were much higher in Mexico City, the 
South and the high SES, and much lower in rural areas 
and the central region (Figure 2). 
School-age children: Figure 3 presents overweight and 
obesity trends for school-age children by region, urban 
and rural areas, and SES. The data available for 1999 and 
2006 showed an upward trend for unhealthy weight in 

all regions, all SES levels, and in urban and rural areas. 
The prevalence of unhealthy weight in school-age chil-
dren increased in 2006 about 8pp at the national level. 
The highest prevalence was observed in school-age 
children in the highest SES, living in urban areas and in 
Mexico City (Figure 3). In addition, during this period 
the prevalence of obesity increased 6.5 pp in indigenous 
children (data not shown). 
Adolescent females: Figure 4 presents overweight and obe-
sity trends for female adolescents by region and urban and 
rural area, and SES tertiles are presented for 1988, 1999 and 

Figure 2. Overweight and Obesity in preschOOl aged children (2 tO 4 years Old). trends FrOM 1988 tO 2006

Figure 3. Overweight and Obesity in schOOl aged children (5 tO 11 years Old). trends FrOM 1999 tO 2006
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2006. A similar increase in the prevalences of overweight 
and obesity shown for adolescents at the national level in 
Figure 1 was observed when they were disaggregated by 
subpopulations. The highest increase in prevalence (16 pp) 
of unhealthy weight was observed from 1988-1999. The 
largest increase in overweight was observed in the central 
region, urban areas and medium and high SES. The preva-
lence of obesity within this age group increased almost 
fourfold from 1988-2006 at the national level. Mexico City 
was the region with the highest increase in the prevalence 
of obesity, with 8.5 pp from 1999-2006. 

Discussion
The epidemic of overweight and obesity in Mexico is 
affecting children of all ages, regions, SES, urban and 
rural areas and ethnic conditions.
 We present here evidence of a continuous increase 
in the prevalence of unhealthy weight among Mexican 
children and adolescents from 1988 to 2006, such that 
in the last survey in 2006, approximately 1 034 million 
preschoolers, 4 128 million school-age children and 
5 048 million adolescents had unhealthy weight. 
 The increase in the prevalence of unhealthy weight 
was nearly 1pp/year for both school-age and adolescent 
populations over the last decade, but the trend between 
1988 to 1999 in the increment in the prevalence of un-
healthy weight in adolescents indicates that it rose faster 
during that period (1.4 pp/year). 
 The prevalence of unhealthy weight for both 
school-age children and adolescent females was higher 
in the sites with more economic development (northern 

Figure 4. Overweight and Obesity in FeMale adOlescents (12 tO 18 years Old). trends FrOM 1988 tO 2006

Mexico and the Mexico City region) than those with less 
development (central and southern regions), was higher 
in urban areas than in rural areas and in higher SES 
than in lower SES. And yet, the prevalence of unhealthy 
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 The accelerated rates of increase in unhealthy 
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observed worldwide. These increasing trends of over-
weight and obesity are likely to be the consequence 
of changes in diets and physical activity patterns.27 
Convincing evidence links dietary and lifestyle factors 
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the risk of obesity. Regular physical activity and high 
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intake of dietary fiber decrease the risk, while sedentary 
lifestyles and intake of energy-dense micronutrient-poor 
foods increase the risk.3 Poor availability of public places 
for physical activity and general lack of safety are com-
mon barriers in most cities. Over a period of 14 years in 
Mexico, the purchases of fruits and vegetables dropped 
29.3% while purchases of high-density industrialized 
foods increased 6.3 and sweetened beverages 37.2%.27

 These trends are of particular concern because of 
the increased risk of becoming obese in adulthood5,6 and 
the early appearance of diet-related non-communicable 
diseases (DR-NCD) such as DM2, hypertension, and dis-
lipidemia,28 in addition to psychosocial consequences.29 
Type 2 DM is highly prevalent in Mexico30,21 and it is one 
of the leading causes of mortality among the Mexican 
adult population.12 The onset of NR-NCD during youth 
and early adult ages seriously affect survival, quality 
of life and social productivity. In addition, it imposes a 
great economic burden to the health care system and the 
economy of families. The health cost of obesity reached 
approximately 3.6 million USD in 1998; that is, 10.8% of 
total healthcare expenditure in Mexico. In 2006, an aver-
age of 3.5% of household income was spent on health 
care, however, the households in the lowest decile of 
SES spent 7.9% of their income on medical care.*
 There is an urgent need to design culturally accept-
able effective interventions to prevent childhood obesity, 
especially with regard to how to better approach the 
environmental factors that are associated with and may 
be encouraging it. Prevention, the most cost-effective 
action, should include a clear understanding of the lo-
cal determinants of childhood obesity and a life cycle 
approach.

Conclusions

This article furnished evidence that, in Mexico, the 
onset of obesity occurs very early in life and increases 
progressively with age. The current epidemic is affecting 
children from all age groups, SES, regions, urban and 
rural areas, and both indigenous and non-indigenous 
populations. The magnitude of the prevalence is large 
enough to warrant a national prevention strategy.
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