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Dietetic characteristics of a sample of Mayan dual burden 
households in Merida, Yucatan, Mexico

SUMMARY.The Maya are the most populous and
shortest in stature Native American ethnic group. The
Maya provide us a good opportunity to study the dietetic
characteristics of a group who experience nutritional
dual burden (the combination of under and overnutri-
tion) at the individual, mother-child dyad and population
level. The aim of this study is to describe general dietetic
patterns of a sample of Maya mothers and children who
experienced nutritional dual burden and were living in
the city of Merida, Yucatan, Mexico. From February to
July 2010 we applied food frequency questionnaires
(FFQ) to 58 dyads of Maya mothers and their children
(7-9 years old). The FFQ was developed by staff of the
Department of Human Ecology at Cinvestav and inclu-
ded 78 foods, grouped in: cereals and tubers, foods of
animal origin, leguminous vegetables, fats, fruits, vege-
tables, sugars, and daily products. The frequencies of
consumption were classified in four levels: 1) no con-
sumption, 2) low (1-2 days/week), 3) medium (3-4
days/week), high (5-7 days/week). The observed pattern
suggests a low consumption of fruits and vegetables, a
medium consumption of pork, eggs, oil and lard, and a
high consumption of soda and whole milk. From these
frequencies we extrapolated that the dietetic pattern is
characterized by a low intake of fibre and micronutrients
and high intake of fat and sugars, findings supported by
previous National and regional studies. Our observa-
tions suggest that the studied group have a dietetic pat-
tern that has moved away from a traditional Maya diet.
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RESUMEN. Características dietéticas de una muestra de
hogares mayas con doble carga nutricional de Mérida, Yu-
catán, México. Los mayas, uno de los grupos étnicos más im-
portantes en Mesoamérica y con menor estatura. Ellos nos
otorgan la oportunidad de estudiar las características dietéticas
de un grupo que muestra doble carga nutricional (DCN) (co-
existencia de desnutrición y sobrepeso/obesidad) a nivel indi-
vidual, en pares de madre-hijo y de población. El objetivo de
este estudio es describir de manera general el patrón dietético
de una muestra de madres e hijos mayas con DCN y que viven
en la ciudad de Mérida, Yucatán, México. Entre febrero y julio
de 2010 aplicamos cuestionarios de frecuencia de consumo de
alimentos (CFCA) a 58 pares de madre-hijo (7-9 años de
edad). Los CFCA, que fueron diseñados por el personal del
Departamento de Ecología Humana del Cinvestav, incluyeron
78 alimentos agrupados en cereales y tubérculos, de origen
animal, leguminosas, grasas, frutas, verduras, azúcares y lác-
teos. Las frecuencias de consumo fueron clasificadas en: 1)
sin consumo, 2) bajo (1-2 días por semana), 3) medio (3-4 días
por semana) y 4) alto (5-7 días por semana). El patrón obser-
vado sugiere un consumo bajo de frutas y verduras, consumo
medio de carne de cerdo, huevo, aceite y manteca de cerdo y
consumo elevado de refrescos embotellados y leche entera.
En conclusión, sugerimos que el patrón dietético encontrado,
se caracteriza por una ingesta pobre en fibra y micronutrientes
y alto en grasa y azucares, resultados que muestran similitudes
con estudios nacionales y regionales. Nuestras observaciones
también sugieren que el grupo estudiado se ha alejado de un
patrón dietético maya tradicional. 
Palabras clave: Alimentos, nutrición, micronutrientes, México 

INTRODUCTION

Humans, like any other species, have the ability
to express in their biological status the effects of the
surrounding environment. Diet is one of several fac-
tors which shapes the nutritional status of children
and adults (1). Anthropometry is one methodology
used to assess nutritional status, as reflected by

height, weight and other morphological characteristics.
The existent literature shows the paradoxical coexis-

tence of overweight/obesity, indicating over-nutrition,
and short stature, indicating under-nutrition, in several
communities or households in developing countries (2),
including Mexico (3) and the Mexican state of Yucatan
(4). The coexistence of overweight/obesity and short sta-
ture is often called the nutritional dual-burden (5). It has
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been suggested that a nutritional transition, defined as
the change in the dietary pattern from a traditional, lo-
cally produced diet to a globalized, imported diet tends
to maintain the high prevalence of undernutrition
(stunting) and increases the rate of overweight/obesity.
The globalized diet is characterized by a high energy,
sugar, and fat intake but low intake of micronutrients,
especially vitamins and minerals such as folate and
iron (6). The impact of a globalized diet is exacerbated
for ethnic groups such as the Maya with a history of
adverse social, economic, and political ecologies (7).    

Most of the Mexican Maya people live in the sou-
theast region of the country, in the states of Chiapas,
Yucatan, Quintana Roo and Campeche. In the Yucatan,
the Mayas are a social group which has been histori-
cally subject to marginalization and poverty (8). The
primary industry in the Yucatan was the sisal agroin-
dustry, which collapsed in the 1980s. Since the co-
llapse, the capital city, Merida, has grown with
migrants from rural Maya villages searching for jobs
and new opportunities (9). According to official sour-
ces, the population of Merida rose from 241,964 inha-
bitants, in 1970, to 830,732 inhabitants in 2010 (10,
11), an increase of 293% in 40 years.

In general, the Maya of Yucatan belong to a group
who have experienced, and continue to experience, ad-
verse socioeconomic conditions. One sign of this is
that the southern neighborhoods of the city, which is a
low socioeconomic status area and geographically se-
gregated from the central and northern regions (12),
had in the year 2000 a population comprised of more
than 19% of Maya speaking people, the highest per-
centage in the city. Other high Maya populations are
the East and North of Merida (13).

The present article is derived from a research pro-
ject aimed to identify long- and short-term causes of
the nutritional dual burden in an urban-living Maya
sample (14). We have previously shown that the com-
bination of stunting and overweight/obesity (z-score
of height-for-age < -1.645; >85th percentile of BMI-
for-age using the NHANES III reference data for the
United States) was as high as 3.4% for individual chil-
dren and 74.1% for individual mothers. Moreover, the
combination of maternal overweight/obesity and child
stunting was present in the 27.6 % of the dyads (15). 

The purpose of this article is to describe general
dietetic patterns of a sample of Maya mothers and chil-
dren who experience nutritional dual burden and were

living in the South of Merida. This paper contributes
to fill the lack of information on dietetic characteristics
in dual burden populations in general and in Maya
groups in particular.

MATERIALS AND METHODS

Sample 
Dietetic data were collected between February and

July 2010 in a sample of 58 mother-child dyads. The
age of studied women was between 22 and 49 years
with a mean age of 34.30 years (±6.28). The 58 chil-
dren (boys = 31) were between 7 and 9 years old
(mean = 8.42, ±0.79).

The sample size was estimated using a power
analysis (16) in which the dependent variable was chil-
d’s nutritional status. Independent variables were mo-
ther’s current nutritional status, mother’s early life
nutritional status, early determinants of child’s health,
child’s energy expenditure, and mother-child feeding
habits, with age and sex as covariates. The power
analysis indicated that, with a power at 0.90, a sample
size of 58 child-mother pairs provides the power to de-
tect a medium effect size with significance set at
p=0.05.   

Instruments 
Food frequency questionnaires (FFQ) are instru-

ments commonly used in nutrition and dietetics to
identify patterns of consumption of specific foods at
individual and community level. The kind and number
of foods or products included in the questionnaire de-
pend on the purpose of the study (17, 18, 19). Our FFQ
included 78 foods, grouped in the following catego-
ries: 1) cereals with high and low fibre content, 2)
meat and beans, 3) milk and eggs, 4) fats, 5) sugar, in-
cluding sweetened drinks and honey, 6) fruits  and 7)
vegetables. In part, we defined these categories based
on a recent proposal for Mexican food nutritional com-
position (20). In the case of fruits and vegetables, the
FFQ only included those products available from Fe-
bruary to June, the months of the year in which we co-
llected the data. The FFQ was developed by the staff
of the Human Ecology Group at Cinvestav, Merida. In
large part, we based the design of the FFQ on our
fieldwork experiences with Maya families in the same
neighbourhoods as the present report (21). We follo-
wed two major criteria to construct the FFQ. The first
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was to include only foods that are part of the alimen-
tary culture of the group studied. By this we mean both
traditional local foods that have been eaten by Maya
for the past decades, as well as newer foods, often im-
ported or factory processed such as soft drinks and
packaged foods, which are commonly eaten today. The
designed FFQ allowed us to get some information
about the nutritional transition for these Maya fami-
lies. The second criterion was to include those foods
and products which, according to their nutritional con-
tent, are mostly likely to have the most important ef-
fect on the nutritional status of mothers and children.
These ‘most important’ foods are those which contri-
bute measurable amounts of macro-nutrients, vita-
mins, and minerals. We did not include, for example,
rarely eaten foods or foods/snacks eaten occasionally
as a ‘treat’ which have little or no nutrient content. The
FFQ was applied in a pilot way to families which have
socioeconomic and cultural characteristics similar to
those of the Maya families we studied. Based on the
pilot some adjustments were made. We did not apply
any accuracy and reliability test to this instrument.
This is the first publication of data obtained with this
instrument and the provisional nature of the results is
evaluated on the Discussion section.

We visited the families at their homes and applied
the FFQ to the mothers getting information about their
own food consumption during the previous week and
that of their son/daughter who participated in the
study.  We followed a standardized methodology to
apply the FFQ (22) and, based on our field work appl-
ying FFQs, we are confident that most of the foods
consumed in the homes were recorded.

Statistical procedures  
The statistical processing focused on the descrip-

tion of the main consumption patterns. We analysed
the foods as grouped into the seven categories given
above.  

We classified the frequencies of consumption in
four levels: 1) no consumption, 2) low (1-2
days/week), 3) medium (3-4 days/week), high (5-7
days/week). We recognize that the categories for in-
take we are using, i.e., high, middle, low, are arbitrary,
and that they are not intended to measure the intake of
a given nutrient or group of nutrients, but rather to des-
cribe in general the pattern of food consumption. Fi-
nally we compared the soda and packaged food

consumption between mothers and children. The data
were processed with the SPSS 18.0 software (SPSS
Inc., Chicago, IL). The research protocol was appro-
ved by the Bioethics Committee of the Research and
Advanced Studies Center of the National Polytechnic
Institute of Mexico (Cinvestav – IPN) and by the
Loughborough University Ethics Advisory Committee
(approval number: R09-P145). Both written informed
consent for the participation of each mother and child
and their verbal agreement was obtained.  

RESULTS

Mothers and children consumption
Cereals
Mothers and children showed in general a high

consumption of maize tortilla and locally produced
wheat baguette, known as pan francés (Table 1).
Dough-based products, soft bread made from refined
wheat flour (pan blanco) and soft wheat flour breads
with added sugar (pan dulce), rice and pasta showed
medium to low consumption. ‘Masa products’ are
made from a maize-based dough mixture. This mix-
ture is used for tortillas and many other foods in Me-
xico. With the exception of maize tortilla, mothers and
children had a low consumption of masa products and
a low consumption of cereals with high content of die-
tary fibre, for example oats and wheat bread. 

Meats, beans, eggs and milk 
The group of meats, milk, eggs and beans is cha-

racterized by its content of proteins and fat, as well as
some micronutrients such as iron and zinc. In general
mothers and children reported no consumption or a
low consumption of beef and fish (Table 2) and a low
consumption of chicken. Pork consumption was more
frequent, with 44.8% of the mothers and 36.2% of
children reported consuming pork 3 to 4 days per
week.  In contrast to generally lower frequencies of
animal protein intake, we found that 60% of the mo-
thers and 69% of children have a medium to high con-
sumption of beans. Beans may be one the main
sources of protein, as well as fibre and some micronu-
trients (folate, magnesium, iron). 

In general we found that the 82.8% of mothers and
74% of children reported a consumption of eggs bet-
ween 1 and 4 days per week (Table 3). The mothers
have a slightly higher consumption of this food.

In relation to the milk consumption, we found that
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mothers and children report in general
a higher consumption of whole milk
in comparison to skimmed and semi-
skimmed milk. In particular 84.5% of
children and 60.3% of mothers con-
sume only whole milk and one half of
these children consume this food bet-
ween 5 and 7 days per week. These
findings could have important impli-
cations in the overall intake of fat.

Fats
Since oil, lard, mayonnaise and

margarine are regularly consumed in
local context, we ask for their fre-
quencies. We found that oil and ma-
yonnaise are the products with the

highest consumption.
Almost 70% of the mothers and 64% of

the children consume oil at least 5 days per
week and 40% and 50% of mothers and
children respectively consume mayonnaise
between 3 and 7 days per week (Table 4).
Most of participants reported a low con-
sumption of lard, but 13.8% of mothers and
15.5% of children consume this food bet-
ween 3 and 7 days per week. 

Sugars
Both mothers and children had a relati-

vely high consumption of soft drinks
(Table 5). About 40% of the mothers and
children report consuming soft drinks
(mainly Coca Cola™) between 5 and 7
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days per week. Virtually all Coca Cola consumed is
sugar-sweetened. Sugar is also commonly used to pre-
pare typical beverages even those prepared from fruits.
More than 50% of mothers and children showed a high
consumption of sugar. Honey is a product consumed
at very low level by both mothers and children. 

Fruits and vegetables
Except for the consumption of banana and orange

in children, in general both mothers and children re-
ported very low frequencies of consumption of fruits
(Table 6). As we expected, the lowest frequencies of
consumption were registered in non-local fruits
(apple, pear, grapes and strawberry) which are more
expensive than local fruits (banana, watermelon, pa-
paya and orange).

We found the same trend in relation to vegetables
consumption. Particularly, we found low frequencies of

consumption in local vegetables, ex-
cepting cucumbers that had a medium
consumption (Table 7). The FFQ in-
cluded vegetables which are common
in the food culture of urban and rural
groups of Yucatan. Tomato and onion,
both in mothers and children, showed
the highest levels of consumption, al-
though these vegetables tend to be
used in relatively low quantities in the
culinary culture of Yucatan, mostly as
a garnish and flavouring for other dis-
hes. Most participants fall into the ca-
tegory of low consumption for the
rest of vegetables. 

DISCUSSION

The food pattern observed in the sample
suggests a low consumption of fruits and
vegetables, a medium consumption of
pork, eggs, oil and lard, and a high con-
sumption of sugar, especially from soda,
and whole milk. This panorama would sug-
gest that in nutritional terms this sample
show a low consumption of dietary fibre,
vitamins and minerals and a high intake of
simple sugars and fat.

Most of the food and products with a
high content of dietary fibre (such as oats,
corn dough, fruits and vegetables) are con-

sumed at low levels. On the other hand, products with
low content of fibre such as baguette show a medium
consumption.

Pork, eggs, oil, and whole milk are products con-
sumed frequently by the mothers and children inter-
viewed. Food guides, such as the Expert Committee
of the Beverage Consumption Recommendations for
the Mexican Population (23), recommend providing
whole milk to only children younger than two years
of age due to its high fat content. The problem of high
consumption of whole milk is not only seen among
children, 60% of the mothers consume this product.
Combined with the levels of consumption of pork,
eggs, oil and lard, the drinking of whole milk probably
results in an excessive intake of fat.

The current diet of the Maya mothers and children
in our sample is very different from the past. Since pre-
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Columbian times the traditional Maya diet consists ba-
sically of a mix of crops including several kinds of
beans, pumpkin, chili, fruits and corn as their central
element. This diet changed during the Colonial and In-
dependent period, incorporating foods from Europe,
Asia and Africa. The Maya diet continues to change as
a consequence of urbanization and food globalization.

One of the most relevant findings in this study was
the very high consumption of soft drinks (mostly Coca
Cola) shown by both mothers and children. According
to our experience, based on previous studies develo-
ped in the south of Merida, we have noted that all fa-
mily members, including children, tend to consume
soft drinks at all meals -breakfast, lunch or dinner. Mo-

reover, this consumption tends to increase during we-
ekends. In this context, Leatherman and Goodman
(24) have reported what they call “Coca-colonization”
to refer to an alarming consumption of sweetened car-
bonated beverages in coastal and inland villages of Yu-
catan. An increase in Coca-Cola consumption
followed the building of the road network to rural
areas and the growth of the tourism industry. Being
urban, diets in Merida likely changed from a traditio-
nal consumption pattern to the Coca-colonized pattern
before the change in the rural areas. The diet change
involved many types of foods, with a net effect toward
high energy density and low nutrient content (6).  

In addition, television and radio advertisements
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play an important role on the consumption of products
such as the soft drinks. Particularly those advertise-
ments which sell images of happiness accompanied
with the consumption of products that by itself give
happiness. Other forms of advertisement come from
soda and beer companies which provide plastic tables
and chairs that are widely used in homes and schools.
These tables and chairs have the logo of the company
prominently displayed. In this way, there is a constant
advertisement for the product built into people’s
homes. We have also seen Coca-Cola Company sup-
plied refrigerators in a school director’s office. This
refrigerator had the name and distinctive colours of
Coca-Cola.  

According to our observations the families from the
south of Merida depend largely on small local stores
(in Mexico called tiendas) for their food supply. Small
local stores offer basic staples, mainly beans, rice, pasta
and sugar, canned products, sodas, snacks as a chips,
cookies and candy. Some of these small businesses do
sell vegetables such as tomatoes, onion, pumpkin, ca-
rrots, cabbage, and chicken and pork. Most of the food
for sale, however, is processed, and not fresh, unpro-
cessed food. Most of the items are energy dense but
low in essential nutrients.  This situation in a low in-
come Maya neighbourhood of south Merida is similar
to that of many low income urban and rural areas in the
United States. Some researchers label these poverty-
stricken regions as ‘food deserts’ (25). 

The south of Merida has historically been margi-
nalized from economic development of the city. In ad-
dition, there is lack of educational, health and
recreational services. We hypothesize that the patterns
of consumption found in this sample represent a stra-
tegy to adapt to the low purchasing power shown by
the families. Many of the products and foods fre-
quently consumed are sold at the lowest prices in the
small stores. Perhaps more important, these products
satisfy immediate hunger and energy requirements of
the family. Based on data collected in the field during
November 2013, we found that a litre of soft drink
costs $3 Mexican pesos (around $0.25 USA dollar)
more than a litre of still water. Our knowledge of local
customs suggests us that people are willing to pay the
difference because they prefer the taste and the imme-
diate energy provided by the soft drinks.

The findings presented in this article suggest that
the families of our sample have gone through a nutri-

tional transition process, showing a pattern of high
consumption of refined carbohydrates, saturated fat
and low intake of dietary fibre and micronutrients. The
particulars of the consumption patterns of the nutrition
transition in Merida are shaped and exacerbated by the
poverty of the Maya families. 

One limitation of this report is that it is based only
on a food frequency questionnaire. A more typical me-
thodology is to apply a food frequency questionnaire
along with a 24 hour food intake recall. The combina-
tion of these two instruments describes with a greater
certainty the patterns of food consumption of a sample.
As a consequence we have no information that allows
us to quantify the amounts consumed of each food and
product. We recognize these limitations and our results
need to be treated with some caution. Even so, our fin-
dings are in keeping with research on other low so-
cioeconomic groups of people in developing nations.

For purposes of this article we reviewed the results
of the last Mexican National Health and Nutrition Sur-
vey (Encuesta Nacional de Salud y Nutrición) of 2006
(Instituto Nacional de Salud Pública 2007) (26). The
Mexican National Health and Nutrition Survey was a
carefully constructed, representative investigation of
the Mexican population. In Yucatan, the survey inclu-
ded 6,985 persons living in 1,553 households. A de-
tailed FFQ, including portion sizes of foods eaten, was
included. The FFQ included 101 foods and partici-
pants were asked for each food item how many times
it was eaten in past 7 days, the number of days per-
week the item was eaten, the number of times per day,
the portion size (later converted to a weight) eaten, and
number of portions eaten each day (27). This allowed
for the estimation of intakes of specific nutrients.

The findings for 5–11 years old children of the
lower socioeconomic status (SES) were that total
energy intake was only 81% of requirement and that
there were inadequate intakes of vitamin A, folates,
heme iron, zinc, and calcium (Instituto Nacional de
Salud Pública 2007)(26). These estimates are for the
whole of the Yucatan region, both rural areas as well
as all of the city of Merida, and for children from all
low SES families, not only Maya families.

Even when our results are not comparable with the
results reported by the Mexican National Health and
Nutrition Survey, both of them suggests a common
pattern of consumption reduced in micronutrients,
many of them essentials for physical growth.   
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CONCLUSIONS

Our findings, combined with those of the Mexican
National Health and Nutrition Survey, add to the un-
derstanding of the reasons for the persistence of short
stature along with the additional nutritional dual bur-
den of overweight/obesity among the Maya. 

The observed pattern suggest a diet low in fibre and
micronutrients (i.e. vitamins and minerals) and a high
intake of fat and sugars. The deficiencies in micronu-
trients are likely one cause of short stature, while the
energy density of the diet likely leads to overweight.
Of relevance by its health implications was the finding
of a high consumption of sugar-sweetened soft drinks
among mothers and children, even when the cost of
these products is high given the low income of the stu-
died group. Our observations suggest that the studied
group have a dietetic pattern that has moved away
from a traditional Maya diet. Studies with more pre-
cise techniques for nutrient intake analysis are needed
to know the dietetic characteristics of groups such as
the Maya where there coexists a high prevalence of
nutritional dual burden.  
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