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ABSTRACT

GROWTH STATUS AND PHYSICAL FITNESS OF PRIMARY SCHOOL
CHILDREN IN AN URBAN AND A RURAL COMMUNITY IN OAXACA,
SOUTHERN MEXICO

By

Maria Eugenia Peiia Reyes

This study considered the growth status and physical fitness of primary school
children in a rural and an urban community in the Valley of Oaxaca, southern Mexico,
in 1999-2000. The prevalence of growth stunting, wasting, and overweight and obesity
were also considered. The sample included 700 school children 6 to 13 years of age,
361 from the rural community (177 males, 184 females) and 339 from the urban
community (173 males, 166 females). Anthropometric dimensions included body size,
segment lengths, skeletal breadths, limb circumferences and skinfolds. The body mass
index (BMI), leg length, arm and calf muscle circumferences, sum of skinfolds, and a
trunk/extremity skinfold ratio were derived. Physical fitness items included motor-and-
health-related tests: right and left grip strength (muscular strength), 35 yard dash (32.3
meters, speed), standing long jump (explosive power), sit-and-reach (flexibility), timed
sit-ups (30 seconds, abdominal strength and endurance), and a distance run (8 minutes
in grades 1-3 and 12 minutes in grades 4-6, cardiovascular endurance).

Height, weight, sitting height, estimated leg length and skeletal breadths on the
trunk were significantly larger in urban than in rural school children. The BMI,
sitting height/stature ratio, skeletal breadths on the extremities, limb and estimated
limb muscle circumferences, subcutaneous fatness and relative fat distribution did

not consistently differ by age group and sex between urban and rural children.



Urban children tended to perform better in the sit and reach, sit-ups and
standing long jump, but results were not consistently significant. Rural children 6-9
years tended to perform better in the dash. There were no urban-rural differences in
grip strength, but strength per unit body mass was greater in rural children. Rural
children in grades 1-3 performed better in the distance run, but results in older
children were not consistent.

The prevalence of stunting was about twice as great in rural than in urban
children, but the prevalence of wasting was very low in both communities. The
prevalence of overweight was significantly greater in urban than in rural children, but
he prevalence of obesity was low.

Rural children, boys more than girls, reported more frequent daily
participation in household-related activities classified as moderate and moderate-to-
vigorous in intensity compared to urban children. Urban boys reported more
household-related activities of light or very light ntensity. Urban and rural girls did
not differ in reported frequencies of daily household activities classified of light and
very light intensity. Urban children reported more diversity in diet, specifically at
breakfast and dinner, than rural children. Animal protein represented in meats and
meat derivatives were rather limited in the diets of rural children.

The results of the comparisons of growth status, physical fitness, daily
activities and diet of urban and rural primary school children reflect, to a large
extent, the contrast of living conditions and access to resources in the urban and rural

communities.
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Chapter 1

Introduction

The present study is developed within the context of quality of life and health
related outcomes in two communities of the state of Oaxaca, in southern Mexico. It
focuses on an aspect of a broader study designed with the purpose of evaluating secular
changes in growth status, physical fitness, and living conditions in tWwo communities in
the Valley of Oaxaca, which were initially studied in 1968 and 1972 and again in 1999-
2000 (Malina et al., 1972, 1980a; Malina and Selby 1982; Malina, 1999).

Deficits in nutrition and a high prevalence of infectious and parasitic diseases
are major stresses that characterize the long term living conditions of the populations
of interest. The growth status of children is highly sensitive to the quality of life in a
community and particularly to marginal nutritional conditions. The main focus of the
overall study is secular change (Malina, 1999). Positive secular changes in height
during childhood and in adulthood are indicative of improved nutritional, health and
socioeconomic circumstances, all of which are interrelated. The present study
concentrates on urban-rural comparisons of growth and physical fitness as related to
contrasting living conditions in the two communities.

Historically, Mexico has experienced uneven regional development, largely
influenced by inequitable distribution of resources among areas. This is reflected in the
economy as a whole and on living conditions for the population. The ongoing
transformation, beginning in the 1950s, was intended to integrate rural areas into the
market economy of the nation. The main strategies included construction of new roads
and establishment of an irrigation infrastructure to make rural communities more
accessible. Several years later, the strategy shifted to the development of urban areas

and industrial parks whose objective was to attract the population into productive roles



and in turn, encourage economic growth. At the same time, other programs attempted
to enhance rural development (Palma-Cabrera, 1993). The cases for Oaxaca and several
other states (Chiapas and Guerrero) are somewhat singular because these states did not
seemingly benefit from the progress experienced by the other states of Mexico.

Agricultural policies that characterized the land reform of the Cardenas
administration (1934-1940) contributed to the emergence of a large number of small
land owners under the gjido system (i.e., collectively owned land). The owners of
these small holdings had to deal with a lack of resources and general poor land quality,
associated with erosion over time and single crop cultivation. These in turn placed
consistent demographic pressures on the lands and affected productivity. The
conditions in Oaxaca were further exacerbated by the local geography (i.e.,
mountainous terrain), limited construction of roads and thus access to markets, and
lack of basic infrastructure for electricity, potable water, education and public health.
These factors had their greatest impact on small, rural communities which dominate
the state of Oaxaca. Further, by shifting national emphasis from agriculture to
industry, capital investments tended to be concentrated in the southern areas of the
state of Oaxaca. These include Tuxtepec and the Isthmus, areas which were oriented
towards exchange with the states of Veracruz and Puebla instead of the capital, Oaxaca
de Juarez and other communities the Valley of Oaxaca. The net result was reduced
sources of work opportunities and in turn income for the local population, which
contributed to the marginalization of living conditions for the more traditional, largely
indigenous, rural communities. The prevalence of poverty increased and it was
associated with illiteracy, high fertility and high infant and preschool mortality
compared to more developed regions of the country (Arellanes, 1988; Gonzalez-Garcia
and Monterrubio-Gomez, 1993).

Living conditions as assessed by the health and nutritional status of children and

adults provide useful information to estimate the impact of social and environmental



factors on the quality of life of members in a given community. The state of Oaxaca
has gone through significant agricultural transformation in the past three decades,
although the outcomes are not as positive in terms of economic growth as they have
been for northeastern states such as Sinaloa, Sonora, or Baja California. The critical
transformation in the agricultural sector, following inclusion of the country in the open
market economy, brought serious challenges for local economies to maintain food
availability in light of increasing costs associated with buying rather than producing
foods to meet basic human needs.

Small scale farmers and landless agricultural workers in regions where
technological change has taken place are at greater risk for limited access to food
(Dewey, 1985; Diskin, 1991; Enge and Martinez-Enge, 1991; Food and Agriculture
Organization (FAO), 1996; Stonich, 1993; Whiteford and Ferguson, 1991). Farmers
who do not have access to the resources needed to acquire technology, primarily for
irrigation, are relatively worse-off. Adoption of new technology affects intra-
household allocation of labor for production and processing activities. In a parallel
manner, women have been forced to work in agricultural production, but without being
paid at the same rate as male wage laborers. This trend has the added disadvantage for
intra-family needs and relationships, which require the efforts of women for family
subsistence at the household level (Mebrahtu et al., 1995).

Although significant changes have occurred in the state of Oaxaca over the past
three decades, the state still lags behind other states of Mexico in social, economic and
health indicators. Several trends in demographic, economic, education and health
indicators for 1999 and 2000 are summarized in Table 1.1. Among other states of
Mexico, Oaxaca has the lowest growth rate, due in part to a relatively high rate of out-
migration. The state of Oaxaca is unique among Mexican states in that 55% of its
localities (municipios) have <2500 inhabitants, which is the highest percentage in the

country. These municipios are located in rural areas. The state of Oaxaca also ranks



among the highest in the percentage of its population <15 years of age (38%) and 265
years of age (6%), but overall the state has a relatively young median age (20 years).

From an economic perspective, the state of Oaxaca ranks lowest in the country
(32™) in GDP per capita, but in midstream for GDP as a fraction of the total GDP for
Mexico (1.5%, 19*). The minimum wage is also slightly lower in Oaxaca compared to
the national estimate.

The state of Oaxaca also ranks high in illiteracy and the percentage of
individuals with an incomplete primary school education, 3" and 2™ in the country,
respectively, and low in the percentage of population with post-primary school
education, 31*.

The demographic, economic and education figures are consistent with marginal
status of the state of Oaxaca for health-related indicators. The state of Oaxaca ranks
among the highest in Mexico for overall death rate and deaths from intestinal and
respiratory infections. On the other hand, the state ranks among the lowest (30") in
physicians per 10,000 population. The state of Oaxaca has a relatively high birth rate
among Mexican states, and an estimated infant mortality rate that is relatively low
(11.1/1000 live born). This is somewhat puzzling given the high prevalence of
intestinal and respiratory infections in the state. However, infant mortality for the state
of Oaxaca and other largely rural states in Mexico must be tempered with caution.
These states have a history of a high rate of underreporting birth and infant mortality
statistics (Cordero, 1968; Aguirre and Camposortega, 1980; Canales et al., 1980).

Overall, the demographic, economic, education and health indicators suggest
marginal conditions in the state of Oaxaca compared to the country of Mexico as a
whole. The conditions are exacerbated by the high percentage of the population living
in small, rural communities, and high mortality from intestinal and respiratory
infections. The low GDP per capita for Oaxaca reflects in part the inequitable

distribution of economic resources in the country and within the state. These



conditions are the substrate within which children grow and mature, and the growth
status of children is commonly viewed as reflecting the health and nutritional
conditions in a society (World Health Organization, 1995, see below).

The growth status of children in developing countries, based primarily on
anthropometric indicators such as weight, height, weight-for-age, height-for-age and
weight-for-height, is accepted as an indicator of the overall health and nutritional status
of a community (World Health Organization, 1995). Health is... “a human condition
with physical, social and psychological dimensions, each characterized on a continuum
from positive to negative poles. The positive health is associated with a capacity to
enjoy life and to withstand challenges not only absence of disease, the negative health
is associated with morbidity and taken to the extreme with premature mortality™...
(Bouchard et al., 1997, p. 99). Primary concern with unfavorable living conditions,
particularly chronic mild-to-moderate undernutrition among children in many
developing countries of the world, is related to potential long-term functional .
consequences that may jeopardize adult health and ability to earn an adequate daily
living (Pollitt et al., 1996).

Although emphasis is placed on growth status as an indicator of health and
nutritional conditions in a society (Bielicki, 1986, 1999), there is increasing interest on
overweight in some developing countries (Popkin et al., 1996). The estimated
prevalence of overweight (defined as weight-for-height more than two standard
deviations above international reference medians) among children under five years of
age in developing countries range from about 5% in Latin America and the Caribbean
to 3% in Africa and 2% in Southeast Asia (World Health Organization, 1995; de Onis
and Blossner, 1997, 2000). There is, however, variation among and within countries.
Better developed countries within a geographic region and more affluent sectors of
society within a country have a higher prevalence of overweight. In general, as the

prevalence of overweight increases, the prevalence of wasting (defined as weight-for-



height more than two standard deviations below the international reference) within a
country decreases. However, both overweight and wasting of preschool children are
common in many countries. Stunting (defined as height-for-age more than two
standard deviations below the international reference) is an additional nutritional
concern in many developing countries. Growth in height reflects, to a large extent, the
individual’s nutritional history, and stunting is attributed to chronically poor or
marginal nutritional circumstances during the preschool years. This suggests an
epidemiological paradox — persistent undernutrition (wasting and stunting) in the
presence of increasing overweight as countries go through an economic and nutrition
transition (Popkin et al., 1996).

The prevalence of overweight and/or obesity has increased among urban school
children in Mexico (Rangel et al., 1993; Siegel, 1999; Peiia Reyes et al., 2002).
Corresponding information for school children in rural areas and in rapidly growing
urban slums (see below) are not presently available. Issues related to overweight and
obesity among children from rural and marginal urban circumstances in developing
countries has received relatively little attention because the prevalence of chronic
undernutrition is still a major concern due to the relatively large proportion of
children affected.

Major cities in Latin American have experienced rapid growth associated with
rural to urban migration. In Mexico, for example, at the beginning of the 20" century
only 10% of the total population lived in urban areas whereas the remaining 90%
lived in widely distributed rural communities of <15,000 inhabitants. Subsequently,
a shift in population occurred, at first gradually and then more rapidly, so that by
1990 approximately 58% of the population lived in urban areas (about 46,700,000
inhabitants) and 42% lived in rural areas (34,500,000 inhabitants), including many
small communities. Living conditions in urban and rural settings are often markedly

contrasting in the context of access to health services, quality of schools, unstable



food supplies, and so on. The present study is set in the context of urban-rural

contrasts.

Research Questions
The present study is set within the context of three questions:

1. How do current samples of urban and rural school children 6-13 years of age in
Oaxaca, southern Mexico, compare in growth status?

2.  How do current samples of urban and rural school children 6-13 years of age in
Oaxaca, southern Mexico, compare in physical fitness?

3.  How do current samples of urban and rural school children 6-13 years of age in
Oaxaca compare in the estimated prevalence of growth stunting and wasting?

4. How do current samples of urban and rural school children 6-13 years of age in
Oaxaca compare in the estimated prevalence of overweight and obesity?
The following hypotheses will be tested:

1. Urban school children have better growth status assessed with height, weight
and other anthropometric indicators than rural school children.

2.  Urban school children perform better on tests of physical fitness than rural
school children.

3. Rural school children have a higher prevalence of growth stunting and wasting
than urban school children.

4.  Urban school children have a higher prevalence of overweight and obesity than

rural school children.

Limitations
The study is based on cross-sectional surveys of two communities in the Valley
of Oaxaca, one a rural indigenous community where the Zapotec language is spoken,

and the other an urban colonia, which is now subsumed in the capital city of Oaxaca



(Oaxaca de Juarez). The Valley of Oaxaca is intermontane and includes many rural
populations. However, the urban population is rapidly growing. Rural communities
are characterized by relatively little or slow development, lack of adequate public
utilities and health services, associated poverty, marginal agricultural productivity, and
often relatively poor agricultural land. On the other hand, the urban settlements,
largely on the perimeters of major cities, have developed as a consequence of
consistent migration from rural villages. The process of migration observed in areas
such as Oaxaca shows that migrants congregate in irregular settlements located at the
periphery of cities, resulting in what are called “colonias populares.” Health and
nutrition conditions associated with migration to cities are generally poor in these
marginal areas (Selby and Murphy, 1979; Murphy et al., 1991).

The two communities in the present study were studied initially about 30 years
ago. The rural, Zapotec-speaking community was studied in 1968 and then again in
1978 and 1979 (Malina et al., 1972; 1980a; Buschang, 1980). The urban community
was studied initially in 1972, when the growth status of school children in several -
urban and rural communities was surveyed (Malina et al., 1976, 1980b). The present
study did not attempt to locate members of the communities who participated in the
earlier surveys because the demographic dynamics of the communities are
characterized by a relatively high rate of out-migration. This would make it difficult to
trace families and individuals who participated in the earlier surveys (see Malina et

al., 1982).

Significance

Living conditions in the urban colonia and the rural Zapotec-speaking

community are reasonably typical of corresponding communities in the Valley of
Oaxaca. Based on earlier studies in Oaxaca (Malina et al., 1981; Malina, 1983) and a

recent national survey of primary school children including samples in Oaxaca



(Instituto Nacional de Salud Publica, 2000), it is reasonable to assume that the
children from the two communities are representative of public primary school
children in other communities in the Valley of Oaxaca. They are probably different
from children of the same age who are from economically better-off families and
attend private schools in the city of Oaxaca.

The growth status of children is a valuable, direct indicator of the health and
nutritional conditions of communities in developing countries. The results will reflect
rural-urban contrasts in overall quality of life.

Chronic mild-to-moderate undernutrition is a risk factor for several functional
impairments. However, there is at present limited information for Mexico that
assesses this relationship, apart from earlier studies by Malina and colleagues. Other
available data from Mexico focus more often on the relationship between severe
protein-energy undernturition early in life and functional status in preschool children.
This is well documented in the work of Chavez and Martinez (1984) and Cravioto
(1980, see also Cravioto and Arrieta, 1986). Compared to preschool children, school
age children are unique in many parts of Mexico and other developing countries.
They represent the survivors of a rigorous selection process that involves chronic
undernutrition and infectious diseases, and associated morbidity and mortality. School

children will be, to a large extent, the next generation of economically active adults.

Overview of Previous Studies in the Communities of Interest

Previous studies conducted by Malina and colleagues in the Valley of Oaxaca
began in 1968 in Santo Tomas Mazaltepec, a Zapotec-speaking community of about
1250 individuals in the mid-1960s. The initial study focused on the growth status of
the primary school children, 6-14 years, and foods consumed at the household level
in a single rural community. In 1971 and 1972 the study expanded to include

primary school children in several contrasting communities in the Valley of Oaxaca,



including an additional Zapotec-speaking community (Magdalena Teitipac), two

urban colonias (Benito Juarez, San Juan Chapultepec), and two rural Ladino
communities (Rojas Cuauhtemoc, San Francisco Telixtlahuaca). The combined
sample from 1968 to 1972 was approximately 1450 primary school children (Malina
et al., 1980b).

A ten-year follow-up of Santo Tomas Mazaltepec was undertaken in 1978
(Malina et al., 1980a, Malina and Selby, 1982). The study included a village census
(approximately 1700 inhabitants), and the growth status and motor fitness of school
children 6-14 years of age. The study also included food items consumed at the
household level, status quo and retrospective menarcheal data, and anthropometry of
adults. In 1979 a one-year follow-up of the school children was undertaken to estimate

velocity of growth (Buschang, 1980).

Summary of Findings of Previous Studies

Growth status in the combined sample from 1968 to 1972 included 1450
children 6-16 years of age from two rural Zapotec-speaking communities, two rural
Ladino communities and two colonias populares. Mean statures were consistently
below the 5™ percentile of U.S. (NCHS) reference values. A delay in the adolescent
spurt was suggested by the deviation of stature below the 5" percentiles after 11-12
years. Body weights of girls, on average, fell between the 5 and 10" percentiles
whereas those of boys were close to the 5% percentile from 6-11 years and fell below
the 5™ percentile subsequently (Malina, 1982, 1983). Weight-for-stature in boys and
girls, on the other hand, corresponded to medians for prepubertal U.S. children
(NCHS). Although they are absolute shorter and lighter, the school children of
Oaxaca have appropriate weight-for-stature.

In a more specific study of the Zapotec-speaking community (STM) in 1978, the

school children were grouped on the basis of an economic index derived from
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landholdings, household goods and occupation. Within this seemingly single class
rural community boys from higher socioeconomic status (SES) households had better
growth status. The same trend was evident for girls, but the results were not
significant (Malina et al., 1985). Evidence of early growth deficits was suggested in
the estimated growth velocities based on 1978 and 1979 surveys. Estimated velocities
of growth in height did not differ between children from high and low SES
households (Little et al., 1988). Growth rates of school children from STM, including
body weight, stature, sitting height and estimated leg length, when compared to
corresponding data for well nourished children of similar age, also suggested that the
growth deficits affecting stature and estimated leg length in Zapotec children occurred
during early childhood (Buschang, 1980; Buschang and Malina, 1983; Buschang et
al., 1986).

The growth of Oaxaca children was compared to middle class children of
Mexico City (Ramos Galvan and Luna Jaspe, 1964), to reference values for well-off
Mexico City children (Ramos Galvan, 1975), and to children from low economic
conditions (Perez Hidalgo et al., 1965). Children from Oaxaca tended to be even
smaller than the children from poor socioeconomic conditions (Malina et al., 1972;
Malina, 1982, 1983).

The rural-urban comparison of Oaxaca school children showed that the rural
Zapotec children were smaller than rural Ladino and urban colonia children. The
rural Zapotec children also had smaller estimated mid-arm muscle circumferences
than both rural Ladino and urban colonia children (Malina et al., 1980b).

Children from the rural Zapotec community also had lower absolute levels of
strength and motor fitness compared to well-nourished children of the same age and
sex. However, per unit body size, grip strength was appropriate, running and jumping
performances were less, and throwing performance was better than expected (Malina

and Buschang, 1985; Malina et al., 1987).

11



There was no secular change in stature, weight, arm and estimated mid-arm
muscle circumferences, the triceps skinfold, and grip strength of school children in
Santo Tomas Mazaltepec over the 10-year interval between 1968 and 1978 (Malina et
al., 1980a). Diet estimated from the foods consumed at the household level also
indicated little change between 1968 and 1978 (Peiia et al., 1995). The lack of secular
trend change over the short term (1968-1978) appeared consistent with lack of secular
change in height among Zapotec adults between 1899 and the1970s (Malina et al.,
1983). In this context, it was concluded that more time was perhaps needed before
improvements in indicators of public health, such as easier access to health care and a
decline in infant mortality, among others, may be reflected in improved growth status
of school children (Malina and Selby, 1982).

The present study is concerned with urban-rural contrasts in growth and
physical fitness, and in the prevalence of stunting, wasting and overweight/obesity.
Data collected for the present study provide the basis for a more comprehensive
comparison of changes in growth status between 1968/1978 and 2000, which is the
major focus of the broader study (Malina, 1999). The analysis of secular change in
the growth status of school children indicates a major increase in height
(approximately 6 cm) over the past 30 years or so. Since there was no short term
secular change between 1968 and 1978, the major increase in height has thus occurred
over the past 20 years (Malina, 2002). Consistent with the secular change literature
(Bielicki, 1986, 1999), the improved growth status of the primary school children in

Oaxaca can be viewed as reflecting improved health and nutritional conditions.
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Chapter 2

Review of Literature

The present study is concerned with urban-rural contrasts in growth and physical
fitness, and in the prevalence of stunting, wasting and overweight/obesity of school
children in the Valley of Oaxaca in southern Mexico. The review first considers presently
available comparisons of the growth status and physical fitness of urban and rural
children in different parts of the world. It then focuses on urbanization in Mexico and
related issues, and then more specifically on the demographic characteristics of the
population in the state of Oaxaca, including recent trends in migration. Urban-rural
contrasts in the growth status of Latin American children and specifically those in
Mexico are then considered. Finally, the functional consequences of chronic

undernutrition, including effects on motor performance and physical fitness are reviewed.

Urban-Rural Contrasts — General Considerations

The significant changes that accompany the transition from agricultural to urban
industrial societies have greatly impacted the social and biological transformation of
populations worldwide. The urbanization process, however, occurs under different
circumstances among countries. In the case of Europe, for example, urbanization has
been a long term process, directed largely by individual interests and needs. In contrast,
the process of urbanization in most developing countries of the world has been dictated

by worldwide economic demands and constraints (Valladares and Coelho, 1993).

Living Conditions

Urbanization in Europe was characterized by consistent improvements in the

economy which clearly favored nutrition and child care. The favorable conditions
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associated with urbanization in Europe included a regular supply of goods and
services, and relatively easy access to health care and related service institutions
(Tanner and Eveleth, 1976). Children in the cities benefited from sanitation and health
services, large medical institutions, and educational, recreational and welfare
facilities. In contrast, rural dwellers generally did not have equivalent services, and
even worse, often lacked food during critical periods of growth. Other problems in
rural areas which impacted the nutritional and health status of children were related to
lack of adequate food storage facilities and inequitable distribution of resources. In
addition to environmental differences, a more diverse genetic background probably
resulted from migration and subsequent admixture in urban settings. This genetic
heterogeneity may be an additional factor, which influences growth status.

Accelerated urbanization in developing countries at present has reduced the
time that is needed to adjust to changes and, therefore, has affected not only lifestyle
but also the local ecology, often with serious consequences for health. Urbanization
has taken different paths depending on demographic profile, health status, natural

resources and economic conditions, among many other factors (Schell et al., 1993).

Urban-Rural Contrasts in Growth

Data from Europe that span the past 100 years or so consistently indicate that,
within a specific country or cultural group, children in urban areas have greater size
and mature earlier than their peers in rural areas. In many countries, the urban-rural

differences persist in studies of adults (Bielicki, 1986). The differences in size
and maturity among children and adolescents in urban and rural areas are often
attributed to beneficial changes in public health and nutrition and in general living
conditions associated with urbanization.

Meredith (1979, 1982) has reported comprehensive reviews of studies of

selected somatic characteristics of children and adolescents living in urban and rural
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areas in various parts of the world. Data for the period from 1870 to 1915 showed
that children and youth of European ancestry residing in urban centers were generally
shorter and lighter than rural children. In contrast, data for the period 1950 to 1980
indicated that urban children were taller and heavier than rural children (Meredith,
1979, 1982). Data for the period between 1915 and 1950 are not as extensive but it
appeared that by the 1930s in Europe and the United States, the rural-urban contrast
was reduced and/or reversed (Malina et al., 1981).

At present, there are no significant urban-rural differences in the growth status
of children and adolescents in the United States, Canada and most western European
countries (Hamill et al., 1972; van Wieringen et al., 1971; Eveleth and Tanner, 1976,
1990). On the other hand, some European countries, especially in eastern Europe
(e.g., Poland, Romania) and the Mediterranean area (e.g., Greece) continue to show
an urban-rural gradient in growth and maturity (Bielicki, 1986). Studies of 19 year
old Polish conscripts best illustrate the urban-rural differences because they account
for factors, which may potentially confound the comparisons. Among young adult
male conscripts surveyed in 1986, heights of those from rural areas were about 173
cm compared to 177 cm for those in larger urban centers, respectively (Bielicki et al.,
1992; see also Bielicki and Waliszko, 1991). Corresponding mean heights in 1995
were about 174 cm for conscripts from rural areas compared to about 179 cm for
conscripts from large cities (Bielicki et al., 1997). The trends for Polish conscripts
suggest that the urban-rural contrast in young adult height has not changed over time
from 1965 to 1995. Rural Polish girls also attain menarche later than urban girls,
although the difference between mean ages has declined from about 1.0 year to 0.6
year in surveys between 1955 and 1988 (Hulanicka and Waliszko, 1991).

Urban-rural contrasts are also evident among Han children and adolescents in
China (Han are the dominant ethnic group in China). Differences between mean

heights of urban and rural Chinese boys 7-18 years range from 2.9 to 5.7 cm;
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corresponding differences for urban and rural girls range from 2.1 to 5.6 cm (Lin et al.,
1992a). The urban-rural contrast is also reflected in later ages at menarche in rural
girls (Lin et al., 1992b). Similar urban-rural contrasts are evident in the growth and
maturity status of children and adolescents in parts of Africa (Spurgeon et al., 1984;
Cameron et al., 1992; Pawloski, 2002).

Urban-rural differences in growth and maturation reflect to a large extent the
inequitable distribution of and access to resources within a country. These include
economic, educational, nutritional and health-related resources. Such resources are
often concentrated in urban centers and are limited in the extent to which they filter

into the rural areas of some countries.

rban-Rural Contrasts in Physical Fitness

In contrast to available data on comparisons of the growth and maturity status of
urban and rural children, corresponding data are limited for comparisons of physical
fitness. Studies from the 1960s and 1970s indicate negligible differences in the physical
fitness of urban and rural children in several European countries (Shephard, 1978).
Studies of Polish youth 7-15 years of age in the 1960s and 1970s, in contrast, indicate
consistent urban-rural differences in tests of motor fitness — vertical jump, medicine ball
throw for distance, dash, agility (Miemik, 1965; Pilicz and Sadowska, 1973). The
differences in motor fitness may reflect the contrasting lifestyles of rural and urban
populations in Poland in the 1960s and 1970s because size differences (height and
weight) between the samples compared were rather small (Pilicz and Sadowska, 1973).
The same may explain variation in aerobic fitness between youth 12-15 years of age
resident in alpine villages and midland urban centers in Switzerland (Buchberger, 1979).

Among Japanese primary school children 4-5 years of age, children residing in an
island community were more flexible and had better motor coordination than urban

children, but the latter performed better in tests of motor ability — standing long jump,
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ball throw, agility, dash (Munetaka et al., 1971). Data for Japanese elementary school
children and adolescents are variable (Tamura, 1975). Rural adolescents of both sexes
tend to have higher levels of aerobic power (ml/kg/min) and the urban-rural difference
increases with age. On the other hand, corresponding urban-rural contrasts for motor
performances vary among prefectures in Japan, but in many instances urban children
showed higher levels of motor ability. The rural-urban difference in endurance was
attributed to the fact that the rural children walked relatively long distances to school
and spent more time in physical activity (Tamura, 1975). This is consistent with the
positive association between indicators of physical activity and energy expenditure and
measures of cardiovascular endurance. On the other hand, the proficiency in motor
ability among urban children was attributed to better access to school physical
education and sport programs.

It is of interest that urban-rural comparisons of indicators of physical fitness has
not received much attention in the auxology and sport science literature in the 1980s
and 1990s. This is perhaps due to the reduction of differences in lifestyle and in access
to health resources in urban and rural areas associated with economic development
during this time. Urban-rural comparisons of the performance of contemporary
American children are not available. A comparison early in the 20" century indicated
negligible differences in lung capacity, grip strength and speed of limb movement
between urban and rural children in Missouri (Pyle, 1920).

Urban-rural comparisons in developing areas of the world are of limited
utility due to the generally marked socioeconomic and nutritional contrasts
between communities (Malina, 1990). Nevertheless, results in some studies are
variable. For example, rural children in South Africa of low socioeconomic status
tend to have lower grip strength compared to urban children of high socioeconomic
status, which probably reflects, to some extent, the reduced body size of the rural

children. In contrast, comparisons of neuromuscular reaction time and pulse rate
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before and after exercise show no consistent rural-urban differences (Henneberg

and Louw, 1998).

Urbanization in Mexico

By the beginning of the 20th century in Mexico, it was estimated that only 10%
of the total population lived in urban areas. The other 90% lived in rural areas
comprising widely distributed in towns of less than 15,000 inhabitants. By the year
1990, about 58% of the population lived in urban areas (46.7 million inhabitants) and
the remaining 42% were in rural areas (34.5million inhabitants), including many in
small communities. Thus a major shift in the population distribution has occurred. A
rather large sector of the population was displaced from rural to urban settings.

The change in the population distribution in Mexico during the 20" century had
several trends. Early in the century, the state with the most population was Jalisco,
followed by Guanajuato, Puebla, Veracruz and Oaxaca. In contrast, the state of Mexico
was 6™ and Mexico City was 10" in population size. Between the 1980s and 1990s,
there was a complete change in order and distribution of the population. The state of
Mexico, which surrounds the Federal District (Mexico City), is now the most highly
populated state in the country, approaching 10 million inhabitants, and the Federal
District (Mexico City) is now in second position. Guanajuato and Oaxaca moved down
in rank to the 6™ and 10" positions, respectively (Cabrera-Acevedo, 1993).

Economic policies and structural changes contributed to better living
conditions, which in turn influenced demographic changes. The internal gross
national product doubled between the end of the 1940s and the beginning of the
1970s. Improvements in living conditions and increases in social investments,
education and health were considered a social priority. Nevertheless, social
inequalities were prevalent and persisted. Disparities between social groups as

reflected, for example, in average mortality rates, varied to the extent that the
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difference in life expectancy between extreme social groups was about 12 to 15 years
(Cabrera-Acevedo, 1993).

The economic goals for the country by the 1970s relied on industrialization with
corresponding impacts on population mobility and geographic distribution. Migration
from rural to urban areas, primarily to Mexico City, was dramatic. Mexico City
absorbed 50% of the total migration from different states, whereas the northern cities of
Guadalajara and Monterrey received another 10%. Baja California, in the northwest of
the country, was an important point for out-migration given its proximity to the United
States (Cabrera-Acevedo, 1993).

Agricultural reforms between 1934 and 1940 benefited a large sector of the rural
population of Mexico. Agricultural modernization and irrigation were part of the so-
called “green revolution,” which had major results in the north of the country, whereas
the opposite was the case for the economy in the center and south of the country. From
the mid-1940s through the 1950s, agriculture was adequate for food production and
economic resources (money stock) for the growing urban and industrial economy.

The industrial sector experienced a rapid growth from the 1940s to the1970s,
which eventually proved to be the main influence for participation in work-related
activities in urban areas and in turn urbanization of the population. Industries were
located in the major cities, Mexico City, Monterrey, Puebla and Guadalajara. Private
and government investments stimulated the development of the basic infrastructure for
support of the oil, electricity, steel and iron industries, and in turn growth of the labor
force. Government support for industrialization also included commercial policies,
which included protective tariffs and import permits, that assured a protected market
for local industries in addition to tax exemptions and subsidized credits to promote
investment. The labor force experienced a considerable increase in that segment of the
population between 15 and 64 years of age, and a growing participation of women in

the work force.
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Within the decade of 1930 to 1940, under the government of Lazaro Cardenas,
there was a significant agricultural reform along with industrialization, which together
with demographic growth promoted better living conditions (well-being), increased
birth rates, and decreased mortality rates resulting in population growth. Increased
population mobility became a clearly recognizable social phenomenon, and was a key
factor in the increase in population size in the federal capital and surrounding urban
area (labeled Mexico City). It became the main destination for migrants from other
geographic areas of the country. As a result of this demographic growth, social,
economic and political problems emerged in rapidly expanding cities.

Social policies also played an important role in urban growth, among them being
investments in basic services such as education, sanitation and transportation. The
social security system (Instituto Mexicano del Seguro Social, IMSS) was implemented
in 1943, and by 1970, about one-fourth of the population was covered, although
benefits were limited largely to urban areas.

On the other hand, government policies directed towards legalization of irregular
settlements on the periphery of large cities, i.e., colonias populares, had the purpose of
meeting the housing needs of the rapidly growing urban population. Subsidies for
basic products, including energy, were largely directed towards regulation of the
national food supply. Most strategies had an urban bias, and, to a large extent,
benefited the low-income sector of the urban population (Alba, 1993).

This accelerated economic development and demographic growth eventually
came to an end by the late 1970s when social policies (i.e., birth control, public health,
education, etc.) changed. Although the “green revolution” provided food self-
sufficiency to the country by the late 1970s, agricultural production stopped growing.
Education made rather impressive advances, but the large numbers of illiterate
individuals did not decrease. Accumulation of human capital was also slowing, and the

labor force had, on average, only four years of education. Many did not complete six
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years of primary school. Therefore, employment expectations of both the rural and
urban sectors became uncertain, and at this point, the advantages of urbanization were
seriously questioned (Alba, 1993).

In the context of changing conditions, the Consejo Nacional de Poblacién (1998)
developed an index of marginalization (indice de marginacién) to quantify inequities
within the country. Marginalization was defined as persistent inequities that prevent
individuals and communities from enjoying progress and associated benefits. The
index includes four components: (1) Education — percentage of literacy in the
population 15 years of age and older; percentage of people who did not complete
elementary school; (2) Housing — percentage of households without drainage and
electricity; percentage of people living in crowded households, household without
potable water, and houses with dirt floors; (3) Population distribution — populations
living in localities less than 5000 inhabitants; and (4) Income -- percentage of working
age individuals earning up to two minimum wages. Indices were estimated for the
municipal level using the 1990 census as a base and then a population update based on
the 1995 Conteo de Poblacion. The index for the state of Oaxaca was 1.85 (very high
marginalization). Indices for other states were 0.80 for Yucatan (high marginalization),
0.00 for Durango (medium marginalization), -0.85 for Sonora (low marginalization, -
1.27 for Baja California Norte (very low marginalization) and -1.74 for the Federal
District (very low). Most of the municipios in the state of Oaxaca were classified as

having a very high index of marginalization (Consejo Nacional de Poblacion, 1998).

Urbanization and Migration

Ecological changes and in some cases deterioration brought about by intensive
farming, crop failures, and limited assets contributed to rising debts, food insecurity and
reduction in good farm land, which were primary contributing economic factors

underlying rural to urban migration. An important question was, “What degree of food
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deprivation is needed to trigger out-migration?”” Failure of economic policies to stop
poverty is characteristic of agricultural modemization. It limits work opportunities by
offering low wages and growing underemployment in the form of informal activities.
These factors underlie out-migration from rural indigenous communities (Wilson, 1993).

Impoverished living conditions resulting from uneven regional development in
rural economies are among the main reasons behind migration in search of improved
family income. According to community-based observations, people with more years of
education have limited opportunities for jobs in the region. Young adults, particularly in
the age range 20 to 34 years, are the workers who most often seek jobs outside of their
respective communities. The type and duration of migration varies through time. Until
1950, indigenous migration was limited to temporary agricultural work in relatively close
geographical areas (Molina, 1991). The work generally involved cash-crops, such as
coffee and sugar cane, which required heavy physical work. After the work season, the
workers usually returned to their communities to carry on farming of their own lands and
the social and religious traditions of their respective communities. After 1960, however,
temporal farming production was no longer adequate to meet community needs, and
working outside of the community gradually became a prolonged absence and often
permanent migration involving the whole family.

The progressive detrimental impact of migration on a community takes different
forms which start with reduced participation in the local economy for a short period
and eventually leads to a demographic impact on the community by reducing the
number of economically active adults. In many cases, migration of young adult males
demands a reorganization of farming strategies as the work now has to be carried on by
women, children and older individuals. Associated changes are an increase in
supplementary income generating activities, such as handcrafts, hunting and fishing.

There are thus two faces of migration. One is positive by providing economic

input to the community by sending funds to support small-scale agricultural
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production that benefits the local economy. The negative side is the occupational
mobility that often breaks-up family structures. It becomes more severe when
migration is long term and when women, children and older people must undertake

the essential subsistence agricultural labor tasks.

Migration and Demographic Characteristics of Oaxaca

The state of Oaxaca is characterized by high overall marginalization,
economically, socially and politically. According to the National Population Council
(CONAPO, 1996, cited by Iraizos-Bravo, 1999), 70% of the inhabitants of the state lived
in communities of less than 5000 inhabitants and about 80% of the work force
(poblacién economicamente activa [PEA]) had incomes below two minimum wages [a
minimum wage is the lowest salary paid for one working day, as regulated by law]; the
level of income to provide enough for living is estimated at least two times the minimum
wage (Iraizos-Bravo, 1999). In 1999, the minimum wage was about 34.5 pesos per day
for Mexico City and 30.0 pesos per day for the state of Oaxaca [corresponding to about
3.7 and 3.2 U.S. $, respectively] (INEGI, 2000). The state of Oaxaca ranked second in
illiteracy (just after Chiapas); this included 20% of the population older than 15 years of
age in 1997 (INEGI, 2000). About 25% of the population in the state of Oaxaca older
than 15 years of age did not complete elementary school. Further, about 45% of
households in the state of Oaxaca lacked sewage disposal and 32% lacked potable water.
Sewage disposal and potable water are minimum indicators of the local infrastructure.

About 51% of the economy in the state of Oaxaca is dependent upon agricultural
activity. However, low wages earned by agricultural workers have forced many
families to have women and children in the agricultural work force.

Statistics on the work force in Oaxaca for the 1995-1996 sugar cane harvest,
Zafra, Programa Nacional de Jornaleros Agricolas (cited by Iraizos-Bravo, 1999),

indicated that 23,000 migrant workers in Sinaloa, in the north of Mexico, were younger
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than 14 years of age. They represented 45% of total wage labor force, and the largest
contingent of the young workers came from Oaxaca. The earnings of youth are thus
becoming a critical component for the family’s economy. However, the adverse
working conditions and inadequacy of health care and education for working youth
places them at high risk with a progressive deterioration in quality of life and little
hope for a better adult life (Arboleda-Ramirez, 1999).

Comparative data on living conditions in Oaxaca between 1980 and 2000 are
shown in Table 2.1. The data indicate rather slow improvement in living conditions for
the state. However, when the same indicators are observed within specific
communities, the range of inequality is magnified. For decades, the state of Oaxaca
suffered, to a large extent, from ups and downs related to government agricultural and
social policies and strategies that offered the hope of progress, economic improvement,
and better quality of life for the area. The state has experienced significant changes in
forms of production and resource allocation, but none of the strategies have apparently
succeeded in offering enough resources to families to earn a decent living. It is not an
accident that, given the heavy reliance of the state of Oaxaca on agriculture, its
population has been struggling to survive the attacks of land reform and economic
measures that have created the conditions that prevent the population from reaching
food autonomy, reliability, and sustainability. Therefore, analysis of nutritional deficits
in the population and its functional consequences are of central importance (Arboleda-

Ramirez, 1999).

Urban-Rural Contrasts in Mexico and Latin America

Urban-rural contrasts in many developing countries of Africa, Asia and Latin
America are magnified by chronic nutritional problems in the rural areas, in addition to
marked economic inequities. In the more developed countries of these regions, the

urban-rural contrast in growth and maturity reflects SES variation, i.e., the larger size
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and earlier maturity of urban children reflects the better-off economic circumstances
and access to resources of city residents (Eveleth and Tanner, 1990).

Urban-rural comparisons of the growth status of Mexican children date to the
1960s. Vega-Franco and Robles-De la Vega (1962) estimated the nutritional status of
urban school children from Durango (north central Mexico) with height and weight. A
sample of 11,406 children, 6 to 12 years of age from public schools (5,917 males and
5,489 females) was measured in 1961. Adequate nutritional status corresponded to a
height within +5% and weight within + 10% of Mexican reference data (Ramos
Galvan, 1960). There was a deficit in weight that increased with age in males and
females, beginning at 7 and 8 years, respectively, which lead to an increase of first-
degree undernutrition in males and first and second undernutrition degree in females
(Gomez criteria, see below). Height was normal in 74% of males and 68% of females.

Perez-Ortiz and Mora (1967) assessed the growth status of a sample of school
children, 7 to 14 years, from rural community in Tlaltizapan, Morelos, between 1962
and 1963. The sample was characterized by having low weight and most of the children
were classified as having first degree undernutrition according to Gomez classification,
which is based on weight-for-age. In the Gomez protocol, nutritional status is
determined as follows: (actual weight / ideal weight for age X 100). The Gomez scale
has the following categories: (1) overweight > 110%, (2) adequate 91-100%, (3) first
degree undernutrition 76-90%, (4) second degree undernutrition 61-75%, (5) third
degree undernutrition <60% (Gomez, 1946, 1956).

Weight and height were almost equally affected in the rural children from
Morelos, and females were more affected than males. On the other hand, males had
more weight-for-height from 9 to 11 years, which suggested a tendency towards
overweight for these groups.

Table 2.2 compares the mean weights and heights of urban children from

Durango with the corresponding values for rural children from Morelos. Although the
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children are from different geographic regions, both series date to the early 1960s, and
may represent the trend for urban-rural differences at this time. Weight differences
were larger in boys (2.5 to 3.5 kg) than in girls (0.8 to 3.3 kg). Height differences were
also greater in boys (4.5 to 7.0 cm) than in girls (3.0 to 7.0), except at 10 years when
the difference between urban and rural girls was greater than the difference between
boys. This probably represents sampling variation in the cross-sectional samples.

Perez Hidalgo and colleagues (1965) compared the growth status of urban boys,
7-14 years of age, in Mexico City from high (n=1067) and medium (n=505)
socioeconomic status (SES) and a sample of boys from a rural community close to
Mexico City (n=425). Children of urban medium SES were taller and heavier than rural
children at all ages. However, compared to U.S. reference values (University of lowa
charts), the Mexican children of high SES had an average height that was 15% lower
and an average weight that was close to the median for U.S. children. Comparison of
the urban and rural children in Table 2.3 also indicates smaller urban-rural differences
than those in the Durango-Morelos comparison (Table2.1). Mean differences for weight
were 0.5 to 3.3 kg at ages 7 to 12 years of age and reached 4.8 kg at 13 years.
Differences for stature fluctuated between 2.0 cm and 5.2 cm.

Comparative studies for the 1970s are based on urban-rural and high-low SES
samples. Pryor and Thelander (1972) compared the growth of 382 urban and 439 rural
school children, ages 6 to 15 years, from southern Mexico (Oaxaca and Chiapas) to
American children from California. Among Mexican children, there was very little
difference between heights of the urban and rural samples until adolescence, although
urban children were slightly taller at most ages. Beginning at age 10 in girls and 11 in
boys, consistent differences showed that urban children became taller than rural
children. Compared to Californian children, Mexican boys and girls had heights that
were one standard deviation below the mean from 6 to 9 years and then 1.5 standard

deviations below the mean from 10 to 12 years. Unfortunately these data are reported
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only graphically and the actual values are not available (Thelander personal
communication to R.M.Malina).

A comparative study of urban school children from high SES (162 females, 156
males) and low SES (275 females, 226 males) in Mexico City (Villanueva, 1979)
showed considerable differences between the groups. The difference between high and
low SES children reached, on average, up to 4 cm for height and 2 kg for weight. The
samples were also compared to middle class Mexican children (Faulhaber, 1976), to
high SES Mexican children (Ramos-Galvan, 1975), and to British reference data
(Eveleth and Tanner, 1976). Boys and girls from high SES compared well to the
average heights of high SES Mexican children (Ramos-Galvan) and British children
(Eveleth and Tanner), but were above the urban middle class Mexican children
(Faulhaber). The high SES girls were heavier than girls from lower SES and the
middle class sample (Faulhaber), but were lighter than British and high SES Mexican
children. In contrast, high SES males were consistently heavier than their lower SES
peers and the middle class sample, but were similar to reference values for British
children and the high SES Mexican reference between 7 and 10 years; subsequently,
their weights were heavier. The differences in height and weight between high and low
SES Mexican children are shown in Table 2.4. Differences in weight ranged from 0.7
to 3.3 kg in males and from 1.2 to 3.5 kg in females, but did not follow a pattern across
age groups. The differences in height ranged between 3.5 to 5.7 cm in males and from
3.4 to 6.3 cm in females. The largest difference occurred at 10 to 11 years of age in
girls, which was interpreted as reflecting earlier sexual maturation (Villanueva, 1979).

The growth of 554 school children, 6 to 15 years of age (287 males and 267
females) from Indian communities from Chiapas was reported by Aréchiga and Serrano
(1981). Heights and weights of rural children were considerably below the urban
Mexican reference for high SES children (Ramos Galvan) and middle SES children

(Faulhaber) at most ages in both sexes (Table 2.5). The differences in height and weight
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were considerably larger than indicated in the comparisons cited above, reflecting the
impoverished circumstances in rural indigenous communities in southern Mexico.
However, the urban-rural differences were of similar magnitude in boys and girls.

Nutritional status and food intake were assessed in three rural villages of
Guanajuato, a north central state of Mexico, by Eastwood-Garcia et al. (1990) with the
purpose of identifying patterns of food intake and growth stunting in preschool children
(33 to 60 months of age). The observational study collected data on 45 children (24
males and 21 females). Stunting corresponded to height-for-weight below three
standard deviations of reference values. The children had experienced a reduction of
linear growth due to past insults, but were not currently overly thin. Although the
children were beyond the period of greatest vulnerability, it was apparent that catch-up
growth did not occur.

Butte et al. (1993) followed the weights and heights of infants in Capulhuac, a
rural farming community in the northern Mexico, at monthly intervals from birth to 6
months. Growth faltering was evident at 6 months. Assessment of energy expenditure
indicated that energy utilization was impaired as a result of malabsorption and/or
micronutrient deficiencies, and possibly illness. More importantly, the energy intake
was not appropriate to support catch-up growth.

Lagunas-Rodriguez and Jimenez-Ovando (1995) conducted a study of Otomi
youth, 6 to 20 years of age, living in the northwest part of the state of Mexico. The
cross-sectional sample of 518 males and 489 females was studied between 1978 and
1987. Although living conditions in the Otomi region were slightly better than those
that were common in Chiapas, a similar growth pattern was apparent upon comparison
with to the urban middle class sample of Faulhaber (1976). The differences increased
with age and ranged from 6.4 to 15.5 cm for height in males and from 4.0 to 10.4 cm
for height in females. The largest differences occurred at 13 year in males and at 12

years in females (Table 2.6). Unfortunately, body weights were not reported.
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Lopez-Alonso (1995) reported on the growth of children in three North Sierra
communities in the state of Puebla in late 1970s and the late 1980s. The samples were
from Zacapoaxtla (n=374) and Caxhuacan (n=332), which are predominantly Nahuatl-
speaking communities. The third community was Mecapalapa (n=383), a Totonaco-
speaking community. The sample included youth 8 to 18 years of age. The particular
interest in the groups was related to isolation resulting from geographic barriers since
they lived in the Sierra Madre region. Growth in height and weight was compared to
the urban middle class samples of Faulhaber (1976, 1989) using z-scores. At 8 years,
both males and females from Zacapoaxtla and Mecapalapa had heights slightly below
the urban reference, but with increasing age males from Zacapoaxtla lagged behind the
reference by —0.5 to -1.5 SD units from 9 to about 15 years of age. The Caxhuacan
samples presented a poorer picture; boys had heights that varied between —1.5 and -2.5
SD units between 8 and 15 years of age, and girls showed heights more than -3 SD
units at most ages. Body weights showed a similar pattern, but deficits were not larger
than —2 SD units. The results indicated a greater effect on height than on weight. The
apparent sex difference in the magnitude of the deficit was attributed mainly to
preferential treatment of males influenced by local rearing practices.

Cities in many developing countries of the world are currently expanding as a
result of continuous rural to urban migration. Estimates for the year 2000 showed that
Latin America appeared to be the most urbanized region of the developing world.
Latin America urbanization has been associated with high rates of population growth,
and until the 1960s, the urban population was highly concentrated in the main cities as
in the cases of Montevideo, Buenos Aires, Mexico City, Caracas, Santiago, Lima, San
Jose and Panama City (Valladares and Coelho, 2000). Although the rural-urban
migration later shifted to medium-sized cities, population mobility continues to be a
challenge when recession, scarcity of resources, and poverty are highly prevalent in

urban settlements characterized by poor living conditions.
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Quite commonly, migrants from rural areas form irregular settlements on a city’s
edge. Such neighborhoods are variously labeled in the literature, but a common term
appears to be “shanty towns.” Names for such neighborhoods in Latin American

countries include favelas, barriadas, pueblo jovenes, and colonias populares. Health and

nutritional conditions associated with migration are generally poor (Malina et al., 1980b;
Malina, 1990).

Malina et al. (1981) considered the growth status of children from six communities
in the Valley of Oaxaca in southern Mexico in the 1970s: two rural indigenous, Zapotec-
speaking communities, two rural Ladino communities (more westernized and
progressive), and two urban colonias. Boys in the colonias were slightly, but consistently,
taller and heavier than boys in rural indigenous communities, but girls in the communities
did not differ in height and weight. In contrast, children from the rural Ladino
communities were slightly better off in height and weight compared to those in the
colonias and rural Zapotec communities. Urban colonia and rural girls also did not differ
in age at menarche (Malina et al., 1981). Of interest, rural to urban migration (i.e.,
children in the colonias) did not necessarily result in improved growth status since the
differences between rural Ladino and urban children were small (about 0.5 kg for weight
and 2 cm for height). On the other hand, the comparison clearly indicates the relatively
poor nutritional status of children from rural indigenous communities (see Malina, 1990).

Graham et al. (1979, 1980) noted generally similar results for Peruvian children.
Differences in height and weight were small between rural children from northern
villages and poor urban children from the capital city of Lima. Rural boys were slightly
shorter, but no differences were observed for rural and urban compa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>