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S u m m a r y 

In this contribution we make a literature review on child and 

adolescenl growth status and development in Yucatán and use data 

from our own rescarch to summarize ihe available knowicdge on 

this topic. Our results show that despite ihe fací that the data 

available lo date is sparse and incomplete, thc panorama of human 

grovMh in Yucatán is discouraging. I-'or over decades, the boys and 

girls of Yucatán have had to confroni poor living conditions that 

limit their physical growlh, as manifest in thc state's high stunting 

rates. Ironically, il is also a state with high rates of overv,eight and 

obese young people, particularly in urban arcas. Over the long-term, 

these high rales will conlributc lo incrcasing Ihe siaie's already 

alarming rales o f public heallh threals: Yucatán has Ihe highest 

morlality rales nationally for diabetes, cardiovascular diseases and 

slrokc in México as a whole. 
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1. Introduction 

Human ecology is an intcrdisciplinar\ approach to the study 

intcractions between ecosystems, sociocultural systems and hur 

biology (Dickinson. 2005). These interaclions have positive 

negativc cftects on the well-bcing of socieiies, ecosystems 

human populations. The bioiogical status of populations can 

measurcd using ncgalive variables, such as morbidily and mortaliiy] 

rates. or positive \ariables, such as growlh status and de\clopmentl 

of individuáis imder 18 years of age (Wolanski and Siniarska 2001). 

Growth status helps to understand the bioiogical conditions of 

human group (e.g. genetic expression or nutritional state) as well as] 

thc living conditions within which individuáis and their families-

cxist (Bogin, 2001). In addition to genetic differences, variations in; 

the growth status of a group of individuáis are affected by local,; 

state and rcgional-level differences in the social environmcni. Social' 

factors involved in determining growlh pattcms includc famllyi 

conditions, monctar\ income, molhcr's education leve!, access toi 

health scrvices and class position (Bogin. 1999). 

Mcxico's population manifests a wide discrepancy in 

socioeconomic level duc in parí to large differences in regional 

levéis of industrialization and development. As a rcsult, portionsof 

the population continué to exhibit low valúes for variables such as 

growlh status. I""or example, in a recent list of the twenty-four 

countries that contribute to eighty percent of worldwide chronic 

undemutrition (wasting) in children under five years of age, the 

UNICEF ranked México Iwenty-sixth, on a level with Mozambique, 

Madagascar, Nigeria and South Africa. No other country in thc 

Americas appears on this list, highiighting the failure or minimal 

efíecliveness of govcmmcnt actions aimcd al combating 

undemutrition (UNICEF, 2009). In a receñí Organi/ation for 

Economic Cooperalion and Development (OECD) rcport on 

children well-bcing, México was shown to have the highest rale of 



a»\^^^^STAUBINa^LDRENA^c)Arx)LESCE^asINYlx:ATAK 123 

infant mortality 'nearly four the O E C D limes average of 5.4 per 

1000 births' (OECD, 2010). 

The poorest región within México is the southeast, including 

Yucatán State (Figure 2). The state's population is majority mestizo, 

with a notable proportion of Mayan ancestry. In México, Yucatán is 

Ihe state with the highegt proportion of indigenous language 

spcakers (over 500,000), most of whom speak Maya (see Table 1; 

INEGI, 2005). As it occurs in other Latín American countries, 

indigenous populations tend to be poorer and marginalized; this is 

particularly notable in rural áreas, but is also occurs in urban áreas. 

In an effort to synthesize existing data on child and adolescenl 

growlh status and development in Yucatán, we have assembled a 

literature review covering existing published sources, and 

unpublished dala from our own research. 

Figure 2. Thc poorest región within MexicoYucatan State. 
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Tablc 1. Scicctcd demographic data from the Yucatán Pcnisuia 

(2006) 

State Population 

Total' <l 8 years' % Indigenous 

language 

speakcrs'' 

Campeche 754,730 292,261 38.72 89Ü84 11.80 

Quintana ri35,309 518,791 45.70 170982 15.06 

Roo 

Y u c a t á n r s i 8,948 677,389 37.24 538355 29.60 

Total 3'708,987 r488,44l 40.13 798421 21.53 

1: Available at, 
http;//www.inegi.org.mx/est/contenidos/espanol/sistemas/conteo2005/localida 
d/itcr/default.asp?s-est&c-10395. acccssed 23/12/2009; 
2: Available at. 

http://www.inegi.org.mx/est/contenidos/espanol/sistemas/conteo2005'default.a 
sp?s=esl&c= 10398, accessed 23/12/2009; 3: the indigenous language 
speaking population includcs individuáis 5 years of age and older; 4: 
calculated based on total population, not indigenous language speaking 
population. 

2. Child and adolcscent growth in Yucatán 

Scientific data on infant and child growth status in Yucatán state are 

scarce and incomplete. They mostly cover urban áreas such as the 

capital, Merida, and the main port, Progreso, as well as some rural 

settiemcnts, both on the coast and inland. Over a number of 

decades, studics have been done of different age groups, from 

preschoolers to adolescents. However, existing diagnoses of growlh 

or nutritional status have been implemented using diíTcrent criteria 

and reference pattems, as shown in Dickinson (1997) and the 

present review. A largc portion of the research in this arca has been 

done as part of undergraduate theses in medicine and nutrilion 

which apply widely varying methodologies and techniques and are 

difficult to access, what is referred to as grey literature (Ocampo, 

1995; Tuyub, 2000; Dzib, 2001; Echeverría, 2001; Herrera. 2001; 

Romero, 2001; Benítez, 2002; Negroe, 2002; Rodríguez, 2002). 
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Alihough approaches have varied and only limited data are 

available, the literature we review here coincides in presenting a rather 

wonying and discouraging portrait of the situation in Yucatán, which 

agrees with previous reports (Dickinson, 1997; Woiañski, Dickinson et 

ai. 1993; Wolanski and Siniarska, 1999; Balam-Pereira et al. 1997; 

among othcrs). In response to clear dilTerenccs between urban and rural 

áreas, we first present a state-widc panorama of child and adolesccnt 

growth status followed by a review of thc literature in conjunction with 

data from two of our recent studics for urban áreas and then niral áreas. 

We then compare the two types of zoncs and discuss the datíi in the 

context of the Yucatán Pcninsula. 

3. General panorama 

In a literature review of obesity and undemutrition in Yucatán, 

Dickinson (1997) conciuded that '...in Yucatán state malnutrition, 

be it due to lack (undemutrition) or excess (obesity), constitutes a 

major public health problcm.' Recent govcmmcnt dala apparently 

show that thc situation has changed litllc over Ihe last decade (INSP. 

2006). This is clearly thc case for children under 5 years of age, for 

which Yucatán ranks highest nationally for rates of children with 

low wcight-for-age (LW/A, i.e. undcrweight), low hcight-for-age 

(LH/A, i.e. stunting) and obesity (O) (see Table 2). 

Table 2. Growth status of children under 5 years of age for slates of 
the Yucatán Península compared to other regions in México 

(Perceniages) 

Indicator Yucatán Pcninsula Other Regions 

Yucatán Campeche Q"''^'^"^ North Center South 
[ Roo Cily 

LH Total 20.3 15.6 14.3 7.1 10.8 11.9 18.3 
LW Total 7.5 5.4 2.7 3,9 4.8 4.6 6.0 
O Total 3.4 4̂ 0 7.1 4.0 3.2 0.8 3 ^ 

LH: low height-for age; LW: low weighl-for-age and O: obesity. 

Classification criteria using WHO/NCMS reference: <-2 S.D. (standard 
deviation) for heighl-for-age (low height) indicator; <-2 S.D. for weight-for-
age (low weight) indicator; >2 S.D. for weight-per-height (overweight) 
indicator. Data collected in 2005. 
Source: National Heallh and Nutrilion Survey, 2006. 

https://www.researchgate.net/publication/225647724_Living_conditions_and_growth_of_Maya_Indian_and_Non-Maya_boys_from_Yucatan_in_1993_in_comparison_with_other_studies?el=1_x_8&enrichId=rgreq-88895486ec058c6507ae17fcabd8f77c-XXX&enrichSource=Y292ZXJQYWdlOzMwNDAyNDM4MjtBUzozNzM5MTM2OTI0NTkwMTFAMTQ2NjE1OTM3OTQ4MQ==
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4. Urban áreas: Merida 

Census data show eighty three percent of Yucatan's population to be 

urban, and that the state capital of Merida is home to forty three 

percent of the state's population ( I N E G I , 2005); both figures 

indicate increases from previous censuses. Over the last thirty years 

Merida has become the primary urban center on the Yucatán 

Península. Its relative prosperity attracts immigrants from other 

parts of thc state and the Península. Most migrants are escaping high 

uncmployment rates in their places of origin, alihough to a lesser 

degree the city also attracts those with higher education levéis, 

mainly from highland México (Sauri Bazán, 1999). Study of the 

bioiogical state of human populations involved in migration 

dynamics is vital in human ecology because it helps to identify and 

analyze the effect of envirormiental variations on an individual or 

group (Mascie-Taylor and Lasker, 1988). In contrast to the pattcm 

observed for emigrants from Yucatán towards the Caribbcan coast 

of México (i.e. in the state of Quintana Roo), in which individuáis 

predomínate, entirc families immigrate towards Merida. This 

provides the epidemiologic conditions requircd to measure the 

social and bioiogical elTects of this migration. | 

Between September 2006 and February 2007, we collected 

and analyzed anihropometric data (weight, height, sitting height, muscle 

área and arm fat) for 445 children: 228 natives (112 boys) and 217 

immigrants (ninety nine boys). The immigranl selection criterion was 

that at least one parent had been bom ouíside Merida and that ihis 

parent had not moved to the city until 18 years of age or older. These 

data were complemented by social and demographic data on the 

families of the measurcd children. We searched for differences between 

natives and immigrants in terms of growth mcasurements and 

socioeconomic and bioiogical variables. Using growth reference valúes 

from the United States Center for Disease Control and Prevention 

(CDC), subjects were ciassified according to their heighl- and weight-

for-age and body mass índex (BMI). Múltiple regression models were 

then run for each growth measurement, introducing socioeconomic, 

bioiogical and migration variables to attempt to explain the growth data 

pattems (Azcorra, 2007). 
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No diíTerences in growth {p>0.05, Student t) were observed 

between the immigrants and natives, even when grouped by age and 

sex. Both groups exhibited some degree of height déficit (forty eight 

percent) and weight déficit (twenty two percent). Thirtcen percent 

exhibited stunting (<-2 S.D.) and six percent was undcrweight (<-2 

S.D.). There was clearly an obesogenic process in the studied 

population since fíve percent was more than 2 S.D. above the 

wcight-for-agc indicator and thirty two percent was above 2 S.D. 
according to the BMI for age. The múltiple regression highlighled 

the role of 1) bioiogical variables such as age, sex, mothcr's height,^ 

birlh ordcr and birth weight; 2) socioeconomic variables such as 

family income, socioeconomic level and zone of resídence in the 

cily; and 3) environmenta! variables such as diet and number of 

febrilc processes during the month before measurement (Azcorra el 

a). 2009). None of the migration variables had an effect (p>0.05) on 

growth in the studied children. We attributed this lack of dilTerenccs 

between natives and immigrants to similarily in socioeconomic 

conditions. Both groups livcd in a highly-segregated sector of the 

city whcre most of the heads of families have !ow-skilí jobs (mostly 

workers or employees); income levéis are low; and urban 

infrastructure is scarce, especially in terms of education, heallh, 

leisurc and food supply (Azcorra el al., 2009). 

Balam et al. (1997) proposed a regional growth standard 

based on weight and height data for 11,772 children (5933 boys) 

under 15 years of age collected from nine nursery schools, rural 

medical units in ninctcen municipalilies, four schools in Merida and 

Progreso and rural censuses done in southem Yucatán by the 

authors. Data collcction met intemational standards. Children were 

weighed on a bathroom scale and a Martin-type anthropometer was 

uscd to measure; in clinics mcasurements were lakcn with standard 

medical equipment; and in nurseries a woodén heighl scale and 

pediatric scale were used. Many of the children had mcasurements 

indicating malnourishmcnt according to the Waterlow classification. 

In a more recent study wc collected data on growth slalus in a 

sample of 993 child and adolescenl volunteers between 9 and 17 

years of age from Merida. The objective in this semi-longitudinal 

study was to characterize growlh status in this sample and analyze 
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how il was affecled by socioeconomic and bioiogical variables. 

Aftcr consent from parents and school authorilies, the children and 

adolescents were measurcd in their schools using anihropometric 

techniques and procedures proposed by Lohman and Roche (1988). 

For this review, we present Ihe data on growth status according lo 

hcight-for-age and BMI, and compare them to the World Health 

Organization reference paltern (Wl 10 2007). 

For height, less than eleven percent of thc sample was below 

the two standard deviations versus the mean. However, young men 

were in belter condition than young women: sixty four percent of 

men vs. fifty three percent of women did not exhibit low heighl; and 

only nine perccnl of men vs. thirtcen of women had low heighl (see 

Tablc 3). 

Table 3. Growlh status in a sample of 9- to 17-year olds from 

Merida, Yucatán, by height-for-age and sex 

Classiílcation Criterion Male Female Both sexes Classiílcation Criterion 

Frcq % Freq % Freq % 
Very low >-3 S.D. 3 0.64 8 1.54 11 1.11 
Low -2. -3 S.D. 37 7.84 59 11.32 96 9.67 
Slighlly low -1,-2 S.D. 128 27.12 180 34.55 308 31.02 
Normal ± 1 S.D. 263 55.72 258 49.52 521 52.47 

Slighlly lall 1, 1 S.D. 34 7.20 i4 2.69 48 4.83 
Tall 2. 3 S.D. 7 1.48 2 0.38 9 0.91 
Total 472 100.00 521 100.00 993 100.00 

Using B M l , forty three percent of thc total sample (men and 

women) had excess weight (overweight + obesity), confírming the 

seriousness of this public health problem in Merida. When analyzed 

by sex. it is clear that young men more frcquently cxhibil this 

condition (forty eight percent) than young women (thirty nine 

percent), and that this is much more pronounced in Ihe obesity 

category. where men have a ten percent higher frcqucncy than 

womcn (see Table 4). 
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Table 4. Growth status in a sample of 9- to I7-ycar oíd adolescents 

from Merida, Yucatán, using BMI by age and sex 

C lass i fi catión Criterion Male Female Both sexes C lass i fi catión Criterion 

Freq % Freq Freq % 
Thin -2, -3 1 0.21 4 0.77 5 0.50 

S.D. 
Normal 1, -2 246 52.12 312 59.88 558 56.19 

S.D. 

Overweight 1, 2 S.D. 121 25.64 144 27.64 265 26.69 

Obesity >2 S.D. 104 22.03 61 11.71 165 16.62 

Total 472 100.00 52! 100.00 993 100.00 

S. Rural áreas 

The oldest available data for preschool children in rural Yucatán 

were found in a series of national nutritional- surveys done between 

1958 and 1976. These dala show southeast México, consisting o f 
Campeche, Quintana Roo and Yucatán slales, lo have had an eighty 
nine percent o f undemourishcd children according lo Ihe Gómez 
classification by weight-for-age, the highest percentage o f 
malnutrition on any level al thc national scale (Chávcz, 1982). 

In rural arcas, thc National Nutritional Surveys (Encuestas 

Nacionales de Alimentación - ENAL) done in 1974, 1979 and 1989 
(also using Gomcz's classification system) found preschool 

undemutrition levéis in southeast México to be forty nine percent, 

fifty three percenl and sixty seven percent, respeclively, compared 

to national avcragcs of fifty onc percent, fifty percent and forty 

seven percenl, respeclively (Avila-Curiel et al., 1993). In 1996, 

ENAL results were grouped by the thirty-two States in México 

rather than by región. When using WHO criteria for weighl-for-age, 

the highest levéis of preschool undemutrition in mral settiemcnts 

(500-2500 inhabilanls) wcre in thc slates of Yucatán (sixty two 

percent) and Guerrero (sixty eight percenl), both nolably higher than 

the forty three percent national average for rural zoncs at the lime. 
When applying hcight-for-age, Yucatán had the highest level 

(sevcnty three perccnl) of undemourishcd children in rural áreas, 

which was much higher than Ihe fifty six percenl national average 

(Avila-Curiel et al. , 1998) (see Table 5). 
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Table 5. Proportion (%) ofrurai* children under 5 years of age on 
the Yucatán Pcninsula, Me;cico, in four nutritional status catcgorics 

in 1996 

Undemutrition 

State Normal Mild Modérate Severe N 

Weight-for-age 

Campeche 50.07 31.01 14.98 3.94 15 905 

Quintana Roo 51.80 29.45 14,60 4.14 7 286 

Yucatán 38.42 32.93 2L58 7.07 29 305 

National 57.19 25.94 12.66 4.21 1 779 718 

Ileighl-for-age 

Campeche 29.60 23.46 25.32 21.62 15 392 

Quintana Roo 35.06 19.88 24.97 20.09 6 427 

Yucatán 26.91 20.91 26,58 25.60 26 129 

National 44.13 22.01 18,77 15.08 1 636 829 

Weight-for-heighl 

Campeche 87.87 8.51 3.03 0.59 15 762 

Quintana Roo 83.88 9.19 5,01 1.92 6 662 

Yucatán 76.43 14.29 5.17 4.11 27 699 

National 81.11 11.85 4.76 2.27 1 685 203 

* Settlcnients containing 500 to 2,500 inhabitants; Source: Adapted from Ávila^ 
Curiel el ai, 1998. 

6. Rural-urban comparison 

In the 2005 National Health and Nutrition Survey (Encuesta 

Nacional de Salud y Nutrición - ENSANUT) thc rate of acule 

undcmulrilion or cniacialion (by weight-for-age) was lower in rural 

Yucatán (six perccnl) than thc national avcragc for rural arcas (scvcn 

percent), and even lower than that in urban Yucatán (eight percenl). 

However, when using heighl-for-age, twenty six percent of preschool 

chiidrcn in rural Yucatán exhibited chronic undemutrition, higher than 

Ihe twenty pcrcent national average and thc nineleen percent in urban 

Yucatán (Secretaría de Salud, 2006). In contrast, only two percent of 

children in rural Yucatán were overweight, which is below the national 

average for rural or urban áreas (see Table 6). 

Yucatan's rural arcas have hislorically expcricnced acule child 

undemutrition (weight déficit) at levéis higher than national rural 

avcragcs. This trend reversed in 2005 for a number of possible reasons. 

Govcmmcnt actions in poor áreas throughout the country, among them 
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Yucatán, may have helped to decrease acule undemutrition. These 

included food assistance through programs such as school breakfasl, 

monelary assistance to the most disadvantagcd famihes ímd medical 

moniloring of children and pregnanl womcn. In Yucatán, the grcaler 

number of highways communicating poorcr communitics with urban 

centers may also have had an effect by allowing more cflective supply 

of low-cosl, high energy foods to fbmicrly remole rural áreas (Gurri and 

Balam, 1992; Gurri el al., 2001). According lo observations made in 

our field work, in receñí years, non-govemmental organizalions 

(NGOs) have also beconie active in í'ighting undcmulrilion through 

actions such as food donations from large food companies 

Table 6. Growlh status by age group in Yucatán state and national 
averages for México, according lo thc National Health and Nutrilion 

Survey (2006) 

Age 
(years) 

Indicator 

México 
(National 
average) 

Yucatán 

Urban Rural Urban Rural 

Total 10.1 19.9 19.3 26.3 
Total 4.4 6.6 7.8 5.8 
Total 5.9 3.6 3.6 2.2 

Male 7.5 17.9 21.2 29.3 
Female 7,0 15.8 24.8 24.8 

Male 29.5 16.5 40,2 27,2 
Female 30.1 18.2 35,6 28.4 

Male 8.0 13.2 18.2 13.9 
Female 10.4 17.1 36.6 18.5 

Male 33.5 24.7 43.1 23.7 

Female 35.2 25.1 38.4 25.2 

<5 

5-11 

Í2-19 

Low heighl 
Low weight 
Overweight 

Low height 

Overweight + 
Obesity 

Low height 

Overweight + 

Obesitv 

Measures taken in 2005 

For children 5-11 years of age. the 2005 FNSANUT reported that 

about a third of males and a quartcr of females in rura! Yucatán 

exhibited chronic undemutrition, subslantiall)' higher than the national 

average for rural (cighteen and sixteen pcrcent, respeclively), In this age 

group, girls in either urban or rural Yucatán had a twenty five percent 

rale, which again is higher than thc national averages for either urbím 

ŝevcn perccnl) or mral (sixteen percent) áreas (see Table 6). I-inally, in 
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ihe 12 lo 19 years of age group in rural Yucatán, the chronic 

undemutrition rale is below that of the Merida urban zone and similar : 

lo the national average for mral arcas. 

In terms of excess weight (i.e. overweight + obesity), children 

between 5 and 11 years oíd in mral Yucatán generally had a rate | 

below that of urban Yucatán but higher than the national avcragc for i 

mral arcas. In the 12 to 19 years of age group, this condition was j 
equally frequcnt in mral Yucatán and on a national level for mral 

áreas, which contrasts wilh higher rates in urban arcas in Yucatán 

and nationally (see Table 6). J 

Anolher data source is the National I Icight Survey implemented in 

urban íind rural primary schools every five years since 1994 in a joint 

effort between the Ministry of Public hxiucation and the Nalional System 

for Integral Family Development (DIF), among others. Most of the 

students in Mexican primary schools aged 6 lo 12 years. In the 1994 , 

survey, thirty nine pcrcent of boys in Yucatán exhibited .stunting (<2 S.D., 

height-for-age indicator), in 1999 this had dccreased lo thirty three 

pcrcent and by 2004 it was twenty two percent. In the same series of 

surveys, thirty three, twenty nine and seventeen pcrcent, respeclively, of 

girls in Yucatán exhibited stunting. These results show Yucatán to have 

had thc highest stunting rales in southeast México and that boys were 

more aíTected than girls by chronic undemutrition exprcssed as low 

height-for-age (see Tablc 7). In the ten years between the first íind Ihird of 

ihesc siirvcys, stunting rates for boys dccreased by sixteen pcrcent and 

thal for giris by filleen percenl (Avila-Curiel and Shamíin Levy, 2005). 

Table 7. Stunting in children (%) in southeast México by state, 
based on National Heighl Surveys dala 

Year Yucatán Campeche Quintana Roo 

Boys 
1994 
1999 
2004 
üiris 
1994 
1999 
2004 

38.6 
32.8 
22.1 

33.3 26.1 
28.8 17.7 
17.8 9.6 

33.2 
23.1 
12.9 

33.0 
20.3 
12.7 

26.8 
17.6 
10.4 

(Ávila-Curicl and Shaman Levy, 2005) 
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7. Discussíon 

We discuss the above resuhs within the context of the Yucatán 

Pcninsula and its tliree states: Yucatán, Campeche and Quintana 

Roo. These states constitute a región, and, for historical reasons, 

share many cultural similarities, particularly Yucatán, Campeche 

and rural Quintana Roo. Tourism is the principal economic activity 
on the Península, and is concentrated along the Caribbcan coast in 

Quintana Roo. This is followed in importance by oil extraction in 

Campeche, scrvices in Yucatán (spccifically Merida) and fishing in 

Campeche and Yucatán. The región is not industrialized, wilh the 

exception of Ciudad del Carmen, Campeche, where oil extraction has 

promoted a modcsl industrial zone. In 2005, thc region's population 

was 3'708,987, of which forty percent were under 18 years of age (sec 

Tablc 1) (INEGI, 2006). By state, Quintana Roo has the highest 

proportion of children and adolescents, probably due lo rapid growlh 

in the citics of Cancun and Playa del Camien, both of which are Icss 

than 40 years oíd. Yucatan's population is generally older Ihan those 

of Quintana Roo and Campeche, most likely thc result of extensive 

emigratíon of young people to Quintana Roo and the United States, as 
well as a lower fecundity rate. 

j Based on dala in the literature and our own data for stunting, 

the children and adolescents of Yucatán state suffer higher rates 

than at the regional (southeast México) and national levéis (see 

Table 8). In terms of wasting, Yucatán has the highest rales in thc 

región and among all regions in México, including south México, 

which contains the most ímpoverished and underdeveioped states. 

Yucatán also slands oul in terms of obesity and excess weight 

(overweight + obesity). For children 5 to 11 years oíd, Yucatán has 

a higher rate than Quintana Roo and Campeche, and one higher than 

all the other regions of México. Campeche has the nexl highest rale, 

followed by Quintana Roo. No clear trend is apparení for 

adolescents from 12 to 19 years of age among the three states of the 

Península, alihough all three have significantly higher rates than the 

rest of the country. 
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Table 8. Growth status in the states of the Yucatán Pcninsula 

compared to other regions of México, based on National Health and 

Nutrition Survey 2006 

Yucatán Península Regions of México 

Age 

(years) 
Status 

Yucatán 
Cam
peche 

Quin
tana 
Roo 

North Center 
México 
City 

South 

L H T 20.3 15.6 14.3 7.1 10.8 11.9 18.3 

<5 
LW T 7.5 5.4 2,7 3,9 4.8 4.6 6.0 

<5 
O T 3.4 4.0 7.1 4.0 3,2 0.8 3.0 

L H T 23.6 13.9 13.6 — — — -
M 22.5 13.4 17.5 5.4 8.2 4.4 17.2 

F 24.8 14.4 10.3 2.9 7.4 7.2 157 

T 21.3 20.0 17.8 — ~ -
0 M 22.2 18.0 17.0 17.5 16.8 25.8 13,7 

5-n F 
T 

20.4 

15.0 

21,9 

11.2 

18.6 

11.2 

18.7 18,8 22.1 16.5 

Ob M 15,9 12,8 8.5 11.8 9,3 10.3 7.9 

F 14.2 9,6 13.6 10.8 8.9 12.1 6.8 

0 + 

Ob 

T 36.3 31.2 29.1 — — — 
0 + 

Ob 
M 38.1 30.8 25.5 29.3 26.1 36.1 21.6 

0 + 

Ob 
F 34.6 31.5 32.1 29.5 27.7 34.2 23.0 , 
1 26.1 20.3 24.8 - — — -

L H M 17.6 16.5 12.5 5.0 7.6 11.1 13.9 ' 
F 33.3 23.7 36.4 6.4 8.5 4.5 21.7 : 
T 27.0 28.3 25.7 -- — — - : 

0 M 23.7 23.3 24.1 21.1 22.0 20.1 20.5 ; 

12-19 
F 
I 

29.6 
11.1 

32.6 
11.1 

26.9 

12.8 

24.2 23.6 24.3 22.1 ; 

Ob M 16.9 12.1 13.4 11.9 10.7 9.8 8.! i 
F 6.7 10.2 12,4 12.1 10.0 10.8 6.4 i 

0 + 
Ob 

r 38.2 39.3 38.5 — -- — - \ 0 + 
Ob 

M 40.6 35.4 37.6 33.1 32.7 29.9 28.6 \ 
0 + 
Ob 

F 36.3 42.8 39,3 36.3 33.6 35.1 28.5J 

L H : low height; LW: low weight; O: overweight; Ob: obesity; T: total; M: ma 
F: female, 

Cla.ssification criteria: <-2 S.D. (standard deviation) of height-for-age indicator 
(low hei^it or stunting) in all ages asing WHO/NCHS reference, <-2 S.D of 
weight-for-age (low weight or undenveight), and >2 S.D of weight-for-height 
(overweight) in subjects undcr 5 years of age using WIIO/NCHS reference; for 
subjects 5 to 19 years of age, BMl was calculated to classify them as overwei^tor 
obese using Intemational Obcsily 1 ask Forcé (lOTF) criteria. 
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As shown in table 7. stunting rates in schoo!-age children in 

ail three states of the Península clearly declined from 1994 lo 2004 

for boys (sixteen pcrcent in Yucatán; twenty percent in Campeche 

and Quintana Roo) and girls (fiftecn percent in Yucatán; seventeen 

percent in Campeche; and sixteen pcrcent in Quintana Roo). 

Nonctheless, this decrease was much more modesl in Yucatán. Low 

height dala coincide with these stunting data in Ihat they show 

Yucatán to have had thc highest low height-for-age percentage in 

the región and nalionwide. 

8. Conclusions 

Scienlific dala on child and adolescenl growlh status in Yucatán 

remain scarce and incomplete, a situation unchanged since 

Dickinson's (1997) review of undcmulrilion and obesity in the slalc. 

The dala available lo date clearly show a rather discouraging 

panorama. For over dccadcs, the boys and girls of Yucatán have had 

to confront poor living conditions that limit their physical growth, as 

manifest in Ihe state's high stunting rates. Ironically. it is also a state 

with high rales of o\er\veighl and obese young people, particularly 

in urban áreas. Over the long-lerm, these high rales will conlribute 

lo incrcaing the state's already alarming rales of public heallh 

ihreats: Yucatán has the highesl morlality rales nationally for 
diabetes, cardiovascular diseases and stroke. Much more additional 

rescarch is needed to broadcn and deepen our understanding of 

growlh slalus in the children and adolescents of Yucatán, and lo 

identify possible measures aimed at improving the living conditions 

of local populations and consequenlly their well-bcing. 
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