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Twelve-year follow-up study of the impact of
nutritional status at the onset of elementary school
on later educational situation of Chilean school-age
children
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Objective: To determine the impact of nutritional status in a multicausal approach of socio-economic, socio-cultural, family,
intellectual, educational and demographic variables at the onset of elementary school in 1987 on the educational situation of
these children in 1998, when they should have graduated from high school.
Setting: Chile’s Metropolitan Region.
Design: Prospective, observational and 12-year follow-up study.
Methods: A representative sample of 813 elementary first grade school-age children was randomly chosen in 1987. The sample
was assessed in two cross-sectional studies. The first cross-sectional study was carried out in at the onset of elementary school in
1987 and the second was carried out in 1998, 12-years later, when they should be graduating from high school. In 1998, 632
adolescent students were located and their educational situation was registered (dropout, delayed, graduated and not located).
At the onset of elementary school were determined the nutritional status, socio-economic status (SES), family characteristics,
intellectual ability (IA), scholastic achievement (SA) and demographic variables. Statistical analysis included variance tests and
Scheffe’s test was used for comparison of means. Pearson correlation coefficients and logistic regression were used to establish
the most important independent variables at the onset of elementary school in 1987 that affect the educational situation 1998.
Data were analysed using the statistical analysis system (SAS).
Results: Logistic regression revealed that SES, IA, SA and head circumference-for-age Z score at the onset of elementary school in
1987 were the independent variables with the greatest explanatory power in the educational situation of school-age children in
1998.
Conclusions: These parameters at an early school age are good predictors of the educational situation later and these results can
be useful for nutrition and educational planning in early childhood.
Sponsorship: This study was supported in part by Grants 1841167 and 1880818 from the National Fund for Scientific and
Technologic Development (FONDECYT), Grants S 2169-924F and EO11-97/2 from the University of Chile, Research
Department (DI), and by Grant 019/1997 from the University of Chile, Postgradest Department.
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Introduction

School desertion is one of the most relevant educational

problems in the world. However, in Chile, research aimed at

acquiring knowledge about its causes and consequences is scant.

The impact of being over age for grade during adolescence

may explain a large proportion of the higher dropout and
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school failure rates among retained youngsters (Roderick,

1994). Other results demonstrated that independent of

socio-economic stratum, children older for grade have a

significantly lower intellectual quotient and scholastic

achievement (SA), decreased brain parameters, a deprived

nutritional status and a higher course repetition rate

(Ivanovic et al., 2002).

Nutritional status is a variable of considerable importance

during school age as it affects both intelligence and SA

(Ivanovic et al., 1996, 2000a, b, c, 2002, 2004c). Head

circumference, an indicator of nutritional background and

brain development, is the most important anthropometric

parameter associated with intelligence and SA; even more,

school dropout relates with HC but not with weight or

height (Ivanovic et al., 1996).

School performance is associated with health, nutritional,

anthropological and behavioural determinants. The conse-

quences of the overnight and morning fast, particularly

among children nutritionally at risk, included slower

stimulus discrimination, increased numbers of errors and

slower memory recall. These alterations may result from a

state of metabolic stress in which homeostatic mechanisms

attempt to maintain circulating glucose concentrations

(Pollitt et al., 1998). Other findings suggest that omitting

breakfast interferes with cognition and learning, an effect

that is more pronounced in nutritionally at-risk children

than in well-nourished children; at the very least, breakfast

consumption improves school attendance and enhances the

quality of the students’ diets (Pollitt and Mathews, 1998).

Depreciation of learning has been described as the primary

motive for dropout. Responses to questions about dropout

motivations indicate that the dropout population does not

adhere to the normative values system and is ill-adapted

to the educational system in general (Kaplan et al., 1995;

Hrimech and Theoret, 1997). In female adolescents, preg-

nancy is an important cause of desertion and some authors

suggest that dropping out of school among pregnant

adolescents may be more strongly related to socio-cultural

factors than to individual characteristics such as emotional

support and psychological well being (Stevenson et al.,

1998).

Tracking of the educational progress of Baltimore children

from their first grade, during 1982–1996 revealed that family

context measurements (stressful family changes, parents’

attitudes and parents’ socialization practices), children’s

personal resources (attitudes and behaviour) and school

experiences (test scores, mark and track placements) influ-

enced dropout independently of socio-demographic factors;

these variables account for much of the difference in the

probability of dropout associated with family socio-economic

status (SES), gender, family type and other risk factors (Alexander

et al., 1997). The effects of change in family structure and

income on dropping out of middle and high school have been

well documented (Pong and Ju, 2000).

The mental health implications of not graduating from

high school have been analysed in the seventh grade and

again when subjects were young adults. Results suggest a

significant negative effect of not graduating on later

psychological functioning that could not be accounted for

solely by deprivation of a college education, because the

same effect was observed when considering only school-age

children who did not go on to college (Kaplan et al., 1994).

The educational situation of school-age children (dropout,

delayed or graduated) is a multicausal problem whose

variables depend on the child, his/her family and the

educational system. Other findings point out that indepen-

dent of socio-economic stratum, sex and age, maternal

intellectual quotient or maternal schooling, brain volume

and undernutrition in the first year of life are the main

determinants of intellectual quotient and this in turn is the

most relevant parameter that explains SA (Ivanovic et al.,

2000a, b, 2002).

The objective of this study was to determine the impact

of nutritional status in a multicausal approach of socio-

economic, socio-cultural, family, intellectual, educational

and demographic variables at the onset of elementary school

in 1987, in children from Chile’s Metropolitan Region whose

educational situation was evaluated 12 years later, when they

should be graduating from high school. The final purpose

was to contribute to the establishment of a model of the

behaviour of the independent variables affecting school

desertion.

Materials and methods

Study population and sample

This is a prospective, observational study of a 12-year follow-

up of the impact of nutritional, socio-economic, socio-

cultural, family, intellectual, educational and demographic

variables at the onset of elementary school in 1987 on the

educational situation evaluated 12 years later, in 1998, when

adolescent school-age children should be graduating from

high school. The target population, 75,138 children, in-

cluded all school-age children who were enrolled in first

grade of elementary school in the Metropolitan Region of

Chile in 1987 (mean age was 6.570.4 years; range 5.5–9

years). The sampling system was designed to yield a sample

including approximately 1.0% of this population. The

representative and proportional sample consisted of 813

school-age children randomly selected and stratified accord-

ing to a multistage sampling system by geographic area,

sex and type of school (Figure 1). Sample size in each stratum

was proportional to the size of the stratum in the school-age

population and was calculated with 95.0% reliability and

with a precision of 5%. The 813 elementary first grade

school-age children were assessed in two cross-sectional

studies. The first cross-sectional study was carried out in

1987 and it determined their nutritional status, socio-

economic stratum, socio-cultural, family and demographic

characteristics, intellectual ability (IA) and SA. This initial

survey was carried out in 13 schools that belonged to eight of
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the counties of the Chile’s Metropolitan Region; this sample

is representative of 38.0% of the Chilean school-age popula-

tion (Chile. Ministerio de Educación Pública, 1987). The

second cross-sectional study was carried out in 1998, when

they should be graduating from high school (mean age

18.070.7). After 12 years, 632 school-age children (77.7% of

the initial sample) were located in their original educational

establishments, in their homes or in Chilean universities

(Figure 1). The high percentage of students located after 12

years assures sample reliability. The procedures put in place

to locate students were to send a letter to student’s home,

phone calls, consultation to public records such as phone

books and Chilean university registrations. Their educa-

tional situation in 1998 was classified as graduated, delayed,

dropout (children who leaved school without returning to it)

and not located. This study was approved by the Committee

on Ethics in Studies in Humans of the Institute of Nutrition

and Food Technology (INTA), University of Chile. The

subjects’ consent was obtained in both periods according

to the norms for Human Experimentation, Code of Ethics of

the World Medical Association, Declaration of Helsinki (The

World Medical Association, 1964).

Measures

Anthropometric measurements 1987. Weight (W), height (H),

head circumference (HC), arm circumference (AC) and

triceps skinfold (TS) were measured by the authors applying

standardized procedures (Gibson, 1990). Nutritional status

was expressed as weight-for-age Z score (Z-W) and height-for-

age Z score (Z-H) and weight-for-height Z score (Z-WH)

(National Center for Health Statistics, 2000). On the basis of

Z-W and Z-WH, children were distributed into four cate-

gories: undernourished (Z score o�1 s.d.), well nourished (Z

score between �1 and þ1 s.d.), overweight (Z score between

þ1 and þ2 s.d.) and obese (Z score 4þ2 s.d.); when Z-H

was considered, children were classified as growth failure

(Z score o�1 s.d.), normal height (Z score between �1 and þ1

s.d.) and tall (Z score 4þ1 s.d.). Their body mass index

(BMI, evaluated as W/H2) was compared with NCHS-CDC

tables (National Center for Health Statistics, 2000). Raw head

circumference (HC) was compared with the tables of

Nellhaus (1968); Tanner (1984); Roche et al. (1987); Ivanovic

et al. (1995a) and was expressed as Z score (Z-HC). Z-HC

values were similar when applying these tables because the

correlation coefficient between these patterns was 0.98

(Ivanovic et al., 1995a). In this respect, mean72 s.d. was

considered ‘normal HC’, o�2 s.d. microcephaly and 4 þ2

s.d. macrocephaly (Nellhaus, 1968; Tanner, 1984; Roche

et al., 1987), although it was classified as follows: o �2 s.d.,

omean to �2 s.d., mean to þ2 s.d. and 4 þ2 s.d. HC was

also adjusted by sex and body size (weight and height)

through ANCOVA (Guilford and Fruchter, 1984). Percentages

of adequacy to the median of arm circumference-for-age

(% AC/A), triceps skinfold-for-age (% TS/A), arm muscle area-

for-age (% AMA/A) and arm fat area-for-age (% AFA/A) were

calculated using data from Frisancho (1981). Birth weight

was used as an index of prenatal nutrition, Z-W, Z-H and

Z-HC as indicators of postnatal nutrition and Z-WH and BMI

were used as an index of current nutritional status. Nutri-

tional diseases, especially undernutrition at an early age,

were registered.

Dietary intake 1987. Standard procedures for 24-h dietary

recall during individual interviews of mothers and children

were used to collect data. Mothers and children were

interviewed separately to determine child’s food intake. A

Chemical Composition Table for Chilean foods was used to

calculate nutrient content of foods (Schmidt-Hebbel et al.,

1990). The FAO/OMS/UNU (1985) pattern was used as

reference for energy and protein intakes and dietary reference

intakes (DRIs), for vitamins and minerals (FAO/OMS/UNU,

1985; Food and Nutrition Board, 2000a, b, c, 2002).

Socio-economic stratum (SES), socio-cultural and family-related

variables, 1987. SES was measured applying a scale based on

Graffar’s modified method that includes schooling, occupa-

tion of the household head and characteristics of housing

(building materials, ownership, water supply and ownership

of durable goods), which had been adapted to Chilean urban

and rural populations (Alvarez et al., 1985). This scale

classifies a population sample into six SES: 1, High; 2,

Medium-High; 3, Medium; 4, Medium-Low; 5, Low and 6,

Extreme Poverty. Family variables such as the number of

family members, number of siblings, place among siblings,

crowding, family alcoholism and family recreation were

Description of the sampleDescription of the sample

1987 - 19981987 - 1998
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(77.7%)688
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43
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(67.4%)
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20

(95.2%)

24
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253
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Figure 1 Description of the sample studied in 1987 (italics) and in
1998 (boldface); the percentage of 1987 elementary students
contacted in 1998 is shown between parentheses. U, urban; R,
rural; M, males; F, females; PU, public schools; PS, private subsidized
schools; PNS, private non-subsidized schools. In the rural areas there
were no PNS.
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registered. The quantity of exposure to mass media (MM)

1987 was assessed by means of a standardized questionnaire

based on open and closed questions (Ivanovic and Sepúlveda,

1988). Mothers and children were interviewed separately to

know SES, socio-cultural, family variables and the exposure to

radio, cinema, TV, newspapers, magazines and books (other

than school books) of the children.

Intellectual ability (IA) 1987. IA was assessed with the

Raven’s Progressive Matrices Test in book form, with a

special scale for children 4–11 years that was standardized

for Chilean school-age children (Raven, 1957; Ivanovic, et al.,

2000d, 2001). The test was administered individually by a

team of educational psychologists and scores were recorded as

a percentile scale according to age, in the following grading:

Grade I, Superior Intellectual Ability (score Xp95); Grade II,

Above Average (score Xp75 and op95); Grade III, Average

(score 4p25 and op75); Grade IV, Below Average (score 4p5

and pp25); and Grade V, Intellectually Defective (score pp5).

There was no difference between the percentile scales of the

sample and those obtained by Raven. WHO experts for

application in developing countries have recommended

Raven’s test because their results are not affected by cultural

factors (Pollitt, 1983).

Scholastic achievement (SA) test 1987. SA was evaluated

through standard Spanish language (LA) and mathematics

(MA) tests especially designed for this study. The number of

items explored was 16 and similar for LA and MA. Content

validity was based on the fact that the test was prepared

taking into consideration the objectives determined by the

curricular programs of the Chilean Ministry of Education

(Chile. Ministerio de Educación Pública, 1980). A pilot test

was carried out in 55 school-age children, in which its

reliability was determined applying the Spearman–Brown

correlation, comparing paired and unpaired items scores

being 0.92 and 0.97 for LA and MA, respectively (Guilford

and Fruchter, 1984). Item-test consistency for each item was

measured by Pearson correlation scoring values above 0.30

in all of them (Guilford and Fruchter, 1984). Results were

expressed as percentage of achievement in overall results

(SA) (LAþMA) as well as LA and MA independently. The

number of school grades repeated was registered in 1998.

Statistical analysis

Data were processed using the Statistical Analysis System

(SAS) package (SAS, 1983). Statistical analysis included

variance tests (PROC ANOVA) to determine significant

differences between the groups (not located, dropout,

delayed and graduated) and Scheffe’s test was used for

comparison of means. Pearson correlation coefficients

(PROC CORR) were calculated to decide if intercorrelated

variables 1987 may be included as predictor variables of the

educational situation 1998. w2 test and Fisher’s test (PROC

FREQ) were used to determine significant differences

between the categorical variables. Logistic regression (PROC

LOGISTIC) with the option Stepwise was used to establish

the most important independent variables at the onset of

elementary school in 1987 that affect the educational

situation 1998, dependent variable, categorized as (i) drop-

out and non-dropout groups, (ii) dropout and delayed

groups, and (iii) dropout and graduated on time groups;

probability modelled was dropout¼ yes (Guilford and

Fruchter, 1984).

Results

Table 1 resumes the nutritional background and the current

nutritional status of the children at the onset of elementary

school in 1987 as it relates to their educational situation in

1998. School-age children who graduated from high school

in 1998 already had a nutritional background as well as

brachial anthropometric parameters of body composition

significantly better at the onset of elementary school in 1987

than their delayed or dropout peers. These presented in 1987

Z-W (Po0.001), Z-H (Po0.001) and raw Z-HC (Po0.0001)

values significantly lower than those of delayed and

graduated school-age children. It should be noted that

Z-HC values differ in approximately one point when compar-

ing dropout and graduated children. After adjustment for the

effects of sex, body height and weight, adjusted values for HC

did not differ significantly from absolute values from both

males and females. As there were practically no significant

differences between absolute and adjusted values for HC, only

absolute values are shown in this study. School-age children

not located had presented in 1987 nutritional parameters very

similar to their delayed peers. Prenatal and the current

nutritional status parameters in 1987 expressed as Z-WH

and BMI were not significantly associated with the educa-

tional situation in 1998.

The nutritional status in 1987 expressed as categories of

Z-W by educational situation in 1998 is shown in Figure 2.

Undernutrition was already significantly more prevalent in

1987 in school-age children who dropped out from the

educational system (23.2%) compared with delayed (14.7%)

and graduated students (8.0%) (Po0.01). According to Z-H

in 1987 (Figure 3), severe and moderate growth failure was

significantly higher in 1987 at the onset of elementary

school in dropout school-age children (11.6 and 36.2%,

respectively) compared with their delayed (4.6 and 24.4%,

respectively) and graduated peers (3.2 and 14.7%, respec-

tively). However, the opposite was observed for height above

the 90 percentile (taller) that was significantly higher in

graduated (12.0%) than delayed (7.6%) and dropouts (4.4%)

(Po0.001). Figure 4 shows that Z-HC 1987 values below the

mean were significantly increased in dropout (75.4%) than

in graduated school-age children (32.2%). From these results,

7.8% of graduated school-age children had Z-HC 1987 values

42 s.d. compared with their dropout (0%) and delayed peers

Early nutritional status and later educational situation
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(2.5%) (Po0.001). Comparable results were observed in the

nutritional status 1987 expressed as Z-W, Z-H and Z-HC

between not located and delayed groups (Figures 2, 3 and 4).

Table 2 shows the dietary intake of Chilean school age-

children at the onset of elementary school in 1987 by

educational situation 1998. Dropout school-age children

registered in 1987 a lower dietary intake for most nutrients

compared with their peers from the other groups; differences

were significant for protein, calcium, zinc, riboflavin, niacin,

pantothenic acid, saturated fatty acids and cholesterol; when

dietary intake was expressed as percentage of adequacy, only

protein intake did not show significant differences. As regard

to energy sources, dropout students exhibited a percentage

of calories from protein and a percentage of animal protein

significantly lower than their peers from the other groups.

Calories from fat were significantly lower in not located and

Table 1 Nutritional background, current nutritional status and brachial anthropometry of Chilean school-age children at the onset of elementary school
in 1987 by educational situation 1998a

Nutritional status 1987 Educational situation 1998 F

Not located (n¼181) Dropout (n¼73) Delayed (n¼208) Graduated (n¼351)

Prenatal nutritional background
Birth weight (g) 3287.87554.4 3182.07412.2 3240.57613.4 3322.47582.7 0.93NS

Postnatal nutritional background
Z-W 0.14 ab71.03 �0.35c70.88 0.06b71.11 0.36a71.02 10.12****
Z-H �0.47 ab70.96 �0.85b70.95 �0.44a70.97 �0.17c70.97 11.34****
Z-HC 0.14a71.11 �0.50c70.97 0.15a71.04 0.45b71.25 14.43****

Current nutritional status
BMI (W/H2) 16.2871.58 16.0071.79 16.1971.67 16.4271.61 1.78NS
Z-WH 0.6270.95 0.3771.16 0.4670.95 0.6270.94 2.27NS

Brachial anthropometry
% AC/A 99.2a710.0 94.8b77.0 98.9a711.0 100.7a710.2 6.61***
% TS/A 81.6a728.5 77.3b724.4 88.5a740.6 87.0a735.8 2.73*
% AMA/A 107.3a724.7 97.2b713.2 103.2ab722.9 108.5a721.3 6.44***
% AFA/A 82.1a733.9 74.5b726.5 88.6a748.9 88.7a741.9 3.08*

aResults are expressed as mean7s.d.

Abbreviations: F, variance; Z–W, weight-for-age Z score; Z–H, height-for-age Z score; Z–HC, head circumference-for-age Z score; BMI, body mass index; Z–WH,

weight-for-height Z score; AC/A, arm circumference-for-age; TS/A, triceps skinfold-for-age; AMA/A, arm muscle area-for-age; AFA/A, arm fat area-for-age.

Means with the same letter are not significantly different at the 0.05 level based on Scheffe’s test.

*Po0.05; ***Po0.001; ****Po0.0001; NS, not significantly different.
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Figure 2 Nutritional status expressed as weight-for-age Z score of
Chilean school-age children at the onset of elementary school in
1987 (Z-W 1987) by educational situation 1998. The number of
cases in each group is indicated between parentheses. Under-
nourished, Z-W o�1 s.d.; well nourished, Z-W between �1 and þ1
s.d.; overweight, Z-W between 4 þ1 and þ2 s.d.; obesity, Z-W 4
þ2 s.d.
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Figure 3 Nutritional status expressed as height-for-age Z score of
Chilean school-age children at the onset of elementary school in
1987 (Z-H 1987) by educational situation 1998. The number of
cases in each group is indicated between parentheses. GF, Growth
failure; Severe GF, Z-H o �2 s.d.; moderate GF, Z-H between �1
and �2 s.d.; normal height, Z-H between �1 and þ1 s.d.; tall, Z-H
4 þ1 s.d.
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dropout students but calories from carbohydrates were

significantly higher in these compared with the rest of the

sample. In general, nutrient intake of the not located school-

age children was more similar to that of the delayed group.

The socio-economic and socio-cultural variables of Chi-

lean school-age children at the onset of elementary school in

1987 analysed by educational situation in 1998 are summar-

ized in Table 3. Most of school-age children that dropped out

from the educational system belonged in 1987 to the low SES

(87.6%), compared with their delayed (50.0%) and graduated

peers (29.4%) (Po0.001). Occupation and schooling levels of

both parents as well as housing conditions were significantly

lower in dropouts than in delayed and graduated students

(Po0.001). Mean paternal schooling was significantly lower

in dropout school-age children (8.1a73.6 years; n¼73),

than not located (10.8b73.6 years; n¼181), delayed

(11.1b73.3 years; n¼208) and graduated groups

(12.5c73.3 years; n¼351) (F¼34.50; Po0.0001). Mean

maternal schooling also was significantly lower in dropout

(7.9a73.0 years; n¼73), than not located (9.9b73.6 years;

n¼181), delayed (10.5b73.2 years; n¼208) and graduated

students (11.8c73.3 years; n¼351) (F¼31.0; Po0.0001).

The opposite was observed for the number of family

members who was significantly higher in dropouts

(6.1772.92; n¼73) than in students who graduated

(5.3071.57; n¼351) (F¼13.89; Po0.0001) and a similar

situation was observed for crowding defines as number of

persons per bedroom) (1.0570.57; n¼73 and 0.8370.41;

n¼351, respectively) (F¼25.06; Po0.0001).

As regards to written MM, parents read them to children

even through they had not learned to read yet in 1987. In

this context, 74.8% of children did not read newspapers,

12.5% from time to time, 4.4% only on Sunday, 2.2% three

times per week and 6.1% read it daily, without significant

differences according to the educational situation 1998

(Xo
2(9)¼12.153 o Xt

2(9)0.05¼16.919). In 1987, 53.0% of

school-age children read magazines without significant

differences according to the educational situation 1998

(Xo
2(3)¼5.801 o Xt

2(3)0.05¼7.815). Book exposure was

significantly different in relation to the educational situation

1998 as 27.3% of students who graduated from high school

in 1998 read books at the onset of elementary school in

1987, a percentage that significantly decreased to 17.9 and

18.3% in delayed and dropout groups, respectively

(Xo
2(3)¼9.9734Xt

2(3) 0.02¼9.837). In 1987, dropout

school-age children listened to radio and watched TV an

average of 38.8765.3 and 140.3769.2 min/day, respectively.

Although these values are higher than the mean of the

sample (30.7743.7 and 128.5781.6 min/day, respectively),

differences between the groups were not significant. Not

located and graduated school-age children went to cinema

significantly more times per month (0.4a71.0 and

0.4a70.9, respectively) when compared with their dropout

and delayed peers (0.2b70.5 and 0.3b70.8, respectively)

(F¼3.02 Po0.05).

Table 4 shows the intellectual, demographic and educa-

tional variables 1987 by educational situation 1998. IA

Grade 1 was significantly more prevalent in graduated

(9.9%) than delayed (0.5%) and dropout (0%) students.

The opposite was observed for IA Grades IV and V,

being significantly lower in graduated (15.9 and 6.7%,

respectively) than delayed (22.6 and 11.3%, respectively)

and dropout (34.3 and 24.3%, respectively) groups

(Po0.001). No significant differences were observed by sex.

According to geographic area, 42.5% of school-age children

who dropped out from the educational system lived in rural

areas, whereas only 9.4% of those graduated from high

school lived in such conditions (Po0.001). In the same way,

dropout children were significantly older compared with the

rest of the sample (Po0.0001). SA 1987 was significantly

lower in dropout school-age children compared with their

peers from the other groups (Po0.0001) and belonged

mainly to public schools (Po0.0001). Graduated school-age

children presented a percentage of SA 1987 higher than

those from the other groups of the sample. They had not

repeated any grade compared with their delayed and

dropout peers (Po0.0001).

Logistic regression analysis between the educational situa-

tion of school-age children in 1998, dependent variable,

categorized them as dropout and non-dropout groups,

dropout and delayed groups and dropout and graduated

groups (probability modelled was dropout¼ yes) (Table 5)

revealed that SES, IA, SA and Z-HC were the independent

variables at the onset of elementary school in 1987 with the

greatest explanatory power of the educational situation in

1998. SES was selected in the first place in the statistical

regression model and the odds ratio value (0.115) implies

that high, medium-high and medium SES is a preventive

factor that decreases in 88.5% the probability of dropping

out. IA entered in the second place in the statistical

regression model (odds ratio¼0.457) and is another pre-

ventive factor as IA Grades I, II and III decrease by 54.3% the

probability of dropping out. As regards to SA and Z-HC, these
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Figure 4 Nutritional status expressed as head circumference-
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Table 2 Nutrient intake of Chilean school-age children at the onset of elementary school in 1987 by educational situation 1998a

Nutrient intake 1987 Educational situation 1998 F

Not located (n¼181) Dropout (n¼ 73) Delayed (n¼208) Graduated (n¼351)

Nutrient intake
Energy and protein

Energy (kcal) 2396.67717.3 2206.67717.3 2209.47717.2 2265.27694.1 0.92 NS
Protein (g) 75.1a727.3 59.6b728.0 69.7a725.2 73.6a724.1 2.79*

Vitamins
Vitamin A (mg RE) 797.472172.9 443.07267.3 756.171684.5 558.47740.9 0.79
Thiamin (mg) 1.770.7 1.670.7 1.670.6 1.670.6 0.93
Riboflavin (mg) 2.0a71.4 1.3b70.7 1.9a71.2 1.8a70.9 2.87*
Niacin (mg NE) 25.9a710.9 19.3b710.9 23.3ab711.0 23.7ab79.3 2.76*
Vitamin B6 (mg) 1.070.9 0.970.7 0.970.5 1.070.5 1.27
Vitamin B12 (mg) 6.4 719.1 1.9 71.9 5.7 714.8 4.6 75.6 0.99
Folate (mg) 207.27162.9 172.9762.0 190.77123.3 212.87173.3 0.70
Pantothenic acid (mg) 3.8ab72.1 2.9a71.3 3.7ab71.6 4.0b71.7 3.22*
Ascorbic acid (mg) 85.2780.5 71.1755.2 87.8771.0 97.1794.9

Minerals
Calcium (mg) 882.4ab7 477.9 630.5b7439.4 878.2ab7466.4 922.5a7452.6 2.96*
Phosphorus (mg) 1232.67457.3 1012.97444.4 1206.67470.5 1233.07441.3 1.83
Iron (mg) 21.178.7 20.478.8 21.479.7 20.878.6 0.14
Zinc (mg) 7.2ab7 4.1 5.7b73.2 6.6ab72.8 7.7a73.6 3.06*
Magnesium (mg) 214.27152.5 208.67139.7 195.5799.9 233.27148.5 1.27
Copper (mg) 0.871.2 0.770.4 0.771.0 0.670.6 0.43
Selenium (mg) 79.9743.3 86.0735.0 74.2735.1 72.7738.2 1.21

Percentage of adequacy
Energy and protein

Energy 140.7743.1 126.4745.3 128.1743.8 133.5742.5 1.21
Protein 186.8767.6 151.9784.2 181.4766.5 184.7764.6 1.72

Vitamins
Vitamin A 152.37419.7 82.0754.9 150.57337.0 110.47147.4 0.78
Thiamin 192.3773.3 173.5770.4 174.8763.0 178.8766.0 0.96
Riboflavin 178.1a7125.3 113.5b764.9 176.4ab7113.0 166.8ab779.3 3.09*
Niacin 215.6a790.6 157.1b791.2 193.6ab791.3 196.8ab777.4 3.00*
Vitamin B6 92.1780.3 76.0763.7 77.7743.0 91.4747.5 1.45
Vitamin B12 613.471848.5 190.47189.2 562.071482.7 453.17559.0 0.94
Folate 271.77215.0 211.4780.2 252.57164.5 281.67231.5 1.02
Pantothenic acid 123.1ab767.9 88.5a741.9 122.5ab752.8 132.6b756.5 4.44**
Ascorbic acid 189.47179.0 158.17122.7 1495.27157.9 215.77211.0 0.86

Minerals
Calcium 110.3ab759.7 78.8b754.9 109.8ab758.3 115.3a756.6 2.96*
Phosphorus 154.1757.2 126.6755.5 150.8758.8 154.1755.2 1.83
Iron 211.3787.2 204.0788.0 214.4791.3 207.7786.4 0.14
Zinc 72.2a740.7 57.1b731.7 65.9ab728.2 76.5ab736.1 3.06*
Magnesium 175.67127.3 154.4795.0 161.2782.7 192.37123.8 1.66
Copper 78.17122.7 69.1736.7 72.6798.8 64.6755.3 0.43
Selenium 391.57216.3 376.57146.4 368.17175.6 358.97190.2 0.45

Fatty acids and cholesterol
% saturated 35.4ab79.6 32.2a710.8 34.8ab710.5 37.9b78.7 3.84*
% monounsaturated 36.175.3 36.675.8 38.176.4 36.875.3 1.58
% Polyunsaturated 28.5ab710.3 31.2a711.0 27.1ab79.9 25.3b78.1 3.86**
Cholesterol 204.6ab7175.3 136.6a7124.9 218.1ab7158.3 255.4b7195.3 3.87**

Energy sources
% protein 12.4a72.5 10.6b72.6 12.5a72.7 13.0a72.7 6.17***
% fat 26.8ab77.4 22.8a78.3 27.7b77.3 28.b77.5 4.79**
% carbohydrates 60.8a77.4 66.6b79.3 59.8a77.3 58.4a78.4 8.21****

Protein sources
% animal protein 46.7a717.7 31.7b716.5 46.4a717.7 51.5a716.6 10.21****

aResults are expressed as mean7s.d.

Means with the same letter are not significantly different at the 0.05 level based on Scheffe’s test. F, variance.

*Po0.05; **Po0.01; ***Po0.001; ****Po0.0001; NS: not significantly different.
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Table 3 Socio-economic and socio-cultural variables of Chilean school age-children at the onset of elementary school in 1987 by educational situation
1998

Socio-economic and
socio-cultural variables

Educational situation 1998 Total sample
(813)

Xo
2 or Fisher

Not located
(n¼181)

Dropout
(n¼73)

Delayed
(n¼208)

Graduated
(n¼351)

% of cases
Socio-economic stratum

High 10.5 1.4 12.0 29.6 18.3 Xo
2 (6)¼113.8604X2

t (6)
0.001¼22.457

Medium 36.5 11.0 38.0 41.0 36.5
Low 53.0 87.6 50.0 29.4 45.2
Total 100.0 100.0 100.0 100.0 100.0

Household head schooling
Illiterate 0.0 3.0 0.6 0.3 0.6 X2

o (12)¼98.6864X2
t (12)

0.001¼32.909. w2 test was
calculated by joining the
categories (illiterate þ
incomplete elementary
school) and
(incompleteþ complete
university education).

Incomplete elementary
school

25.5 51.5 21.9 11.4 20.6

Complete elementary school 10.4 12.1 10.9 8.6 9.9
Incomplete high school 19.0 15.2 18.0 15.0 16.6
Complete high school 31.4 16.7 34.4 31.9 31.0
Incomplete university
education

3.9 0.0 2.2 2.8 2.6

Complete university
education

9.8 1.5 12.0 30.0 18.7

Total 100.0 100.0 100.0 100.0 100.0

Maternal schooling
Illiterate 2.5 1.5 0.0 0.3 0.8 X2

o (12)¼101.0004X2
t (12)

0.001¼32.909. w2 test was
calculated by joining the
categories (illiterate þ
incomplete elementary school)
and (incomplete þ complete
university education).

Incomplete elementary
school

28.6 54.4 23.0 16.4 24.2

Complete elementary school 13.7 14.7 14.4 7.1 11.1
Incomplete high school 19.2 19.1 21.4 18.6 19.5
Complete high school 29.8 8.8 35.8 36.2 32.2
Incomplete university
education

2.5 0.0 0.0 2.8 1.8

Complete university
education

3.7 1.5 5.4 18.6 10.4

Total 100.0 100.0 100.0 100.0 100.0

Household head occupation
1. Managerial positions 2.3 0.0 0.9 1.7 1.5 X2

o (6)¼115.3814X2
t (6)

0.001¼22.457. w2 test was
calculated by join the
categories (1þ2) and
(4þ5þ6).

2. Mid-level employee 13.0 2.8 14.9 32.8 21.2
3. Specialized worker 42.6 16.7 41.4 43.6 40.4
4. Non-specialized worker 34.7 69.4 38.9 19.4 32.2
5. Jobless receiving state aid 4.0 8.3 3.4 1.9 3.4
6. Jobless without state aid 1.1 1.4 0.0 0.0 0.4
7. Housekeepers 2.3 1.4 0.5 0.6 0.9

Total 100.0 100.0 100.0 100.0 100.0
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parameters entered in the third and fourth places, respec-

tively, in the statistical regression model. Those children

who in 1987 attained SA scores p median (Md) (p62.5% of

achievement) (odds ratio¼2.684) and those with Z-HC

values pMd (p0.175) (odds ratio¼2.317) increase their

probabilities of dropping out by 168 and 131.7%, respec-

tively; therefore, SA scores and Z-HC values pMd are

important risk factors for dropout. When comparing the

dropout and delayed groups, again SES and IA appear as

preventive factors and Z-HC as risk factor for dropping. Thus,

high, medium-high and medium SES and IA Grades I, II and

III are preventive factors that decreases in 84.9% (odds

ratio¼0.151) and by 56.4% (odds ratio¼0.436) the prob-

ability of dropout, respectively. However, Z-HC is a risk factor

Table 3 Continued

Socio-economic and
socio-cultural variables

Educational situation 1998 Total sample
(813)

Xo
2 or Fisher

Not located
(n¼181)

Dropout
(n¼73)

Delayed
(n¼208)

Graduated
(n¼351)

Maternal occupation
1. Managerial positions 0.0 0.0 0.0 0.3 0.1 X2

o (6)¼61.4004X2
t (6)

0.001¼22.457. w2 test was
calculated by joining the
categories (1þ2þ3) and
(4þ5).

2. Mid-level employee 1.7 0.0 1.9 7.5 4.1
3. Specialized worker 11.8 2.7 12.6 18.6 14.1
4. Non-specialized worker 17.0 19.2 10.6 3.4 9.7
5. Jobless receiving state aid 1.7 2.7 1.5 0.3 1.1
6. Jobless without state aid 0.0 0.0 0.0 0.0 0.0
7. Housekeepers 67.8 75.4 73.4 69.9 70.9
Total 100.0 100.0 100.0 100.0 100.0

Quality of housing
Single family unit 2.3 0.0 4.9 12.7 7.3 X2

o (12)¼102.0654X2
t (12)

0.001¼32.909.
Solid materials 12.8 1.4 10.3 22.2 15.3
Light materials 48.3 29.6 48.3 41.5 43.6
Self-built 25.0 52.1 30.1 20.8 26.9
Precarious housing (‘Mejora’) 11.6 16.9 6.4 2.8 6.9
Total 100.0 100.0 100.0 100.0 100.0

Property of housing
Owner 51.2 59.2 58.6 61.7 58.4 X2

o (6)¼24.1684X2
t (6)

0.001¼22.457. w2 test was
calculated by joining the
categories (usufructuary þ
entourage þ squatter).

Tenant 30.8 12.7 21.2 27.1 25.0
Usufructuary 4.7 4.2 2.0 1.7 2.7
Entourage 11.6 23.9 18.2 9.5 13.5
Squatter 1.7 0.0 0.0 0.0 0.4
Total 100.0 100.0 100.0 100.0 100.0

Sewerage
With sewerage 84.9 62.0 89.7 92.8 87.5 Xo

2 (3gl)¼53.1964Xt
2(3gl)

0.001¼16.268.
Without sewerage 15.1 38.0 10.3 7.2 12.5
Total 100.0 100.0 100.0 100.0 100.0

Water supply
With drinking water 94.8 93.0 98.5 98.9 97.4 Fisher¼ Po0.001, calculated

by joining not located þ
dropout and delayed þ
graduated.

Without drinking water 5.2 7.0 1.5 1.1 2.6
Total 100.0 100.0 100.0 100.0 100.0
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for dropout, as Z-HC values pMd (p0.175) (odds

ratio¼2.130) increase the probability of dropping out by

113%. SA did not enter in the statistical regression model.

The comparison between dropout and graduated groups

revealed that again high, medium-high and medium SES and

IA Grades I, II and III are preventive factors that decrease by

91.3% (odds ratio¼0.087) and by 52.6% (odds ratio¼0.474)

the probability of dropping out, respectively. SA and Z-HC

are risk factors for dropping out as SA scores pmedian (Md)

(p62.5% of achievement) (odds ratio¼4.381) and those

with Z-HC values pMd (p0.175) (odds ratio¼2.766)

increase their probabilities of dropping out by 338.1 and

176.6%, respectively; therefore, SA scores and Z-HC values

pMd are important risk factors for dropout with the highest

probabilities for dropping out compared with the other

groups.

Table 4 Intellectual, demographic and educational variables of Chilean school-age children at the onset of elementary school in 1987 by educational
situation 1998a

Educational situation 1998 Total sample (813)

Not located
(n¼181)

Dropout
(n¼73)

Delayed
(n¼208)

Graduated
(n¼351)

% of cases
Intellectual variables
Intellectual ability (IA)

Grade I 3.0 0.0 0.5 9.9 5.1
Grade II 19.0 11.4 16.8 27.8 21.6
Grade III 40.5 30.0 48.8 39.7 41.3
Grade IV 27.4 34.3 22.6 15.9 21.8
Grade V 10.1 24.3 11.3 6.7 10.2
Total 100.0 100.0 100.0 100.0 100.0

X2
o (12)¼77.3114X2

t (12) 0.001¼32.909

Demographic variables
Sex

Males 46.4 52.0 56.2 50.1 51.0
Females 53.6 48.0 43.8 49.9 49.0
Total 100.0 100.0 100.0 100.0 100.0

Xo
2(3)¼3.966o Xt

2(3) 0.05¼7.815

Geographic area
Urban 83.2 57.5 85.1 90.6 84.6
Rural 16.8 42.5 14.9 9.4 15.4
Total 100.0 100.0 100.0 100.0 100.0

Xo
2(3)¼51.0304Xt

2(3) 0.001¼16.268

Mean7s.d. (years)
Age 6.6ac70.5 6.8b70.7 6.5ac70.4 6.5c70.4
F¼10.9 Po0.0001

Educational variables

Scholastic achievement (SA) 1987
Mean7s.d. (% of achievement)

SA overall results (LAþMA) 56.5a720.3 47.5b717.4 56.9a717.8 69.5c717.7 44.58****
LA 44.3a723.8 34.8a721.8 43.8a724.2 60.3b724.2 38.83****
MA 68.6a722.9 60.2b720.7 69.9a718.2 78.7c717.2 25.42****
% of attendance 1987 90.779.5 91.476.8 91.076.3 92.376.0 2.46 (t)
Number of repeated grades
between 1987 and 1998

— 0.7a70.8 1.3b70.6 0.0c70.0 684.22 ****

% of cases
Type of school

Public 58.1 60.2 45.2 32.8 44.0
Private subsidized 36.3 38.4 44.2 41.8 40.9
Private non- subsidized 5.6 1.4 10.6 25.4 15.1
Total 100.0 100.0 100.0 100.0 100.0

Xo
2(6)¼42.654 4Xt

2 (6) 0.001¼22.457

aMeans with the same letter are not significantly different at the 0.05 level based on Scheffe’s test.

IA grades: Grade I, superior; Grade II, above average; Grade III, average; Grade IV, below average; Grade V, intellectually defective; LA, Spanish language

achievement; MA, mathematics achievement.

****Po0.0001; (t), tendency (P40.05 and o0.01).
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Discussion

Of the original sample, 77.7% (632 school-age children) were

located in 1998; this proportion or more was located in each

stratum sample relating to geographic area, sex and type of

school. The educational situation of the school-age children

detected in 1998 who had been members of the original

sample of school-age children enrolled in first grade of

elementary school in 1987 was as follows: 43% of school-age

children graduated from high school, 26% experienced

school delay, 9% dropped out from the educational system

and 22% could not be located (Ivanovic, 2003). The main

causes of dropout were low SA (24%), personal problems

(18%), pregnancy (35% of the females), socio-economic

difficulties (10%), health problems (8%) and lack of interest

about school (8%). Most of the dropouts occurred at the

onset of adolescence, when they should have enrolled in the

first year of high school (28%), followed by the eighth grade

of elementary school (25%) and in the second year of high

school (22%). A lesser percentage of school-age children,

14%, dropped out between the fifth and the seventh grades

of elementary school, 9.6% between the first and the fourth

grade of elementary school and only 1.4% between the third

and the fourth years of high school (Ivanovic, 2003).

This study represents the only one of its kind carried out in

Chile, and focuses on the educational situation of school-age

children along the educational system. Our results demon-

strate that the educational situation along the school years is

conditioned by socio-economic, educational, intellectual

and nutritional variables at the onset of elementary school,

and show that the educational situation of children is a

multicausal problem.

Socio-economic conditions appear as the most relevant

factor affecting the educational situation mainly when

comparing dropout and graduated groups. This is explained

by the negative consequences of poverty for child develop-

ment, family structure, including the child’s environment,

nutritional status, intellectual functions and educational

success. This is clearly manifested in the present study as

most of the dropouts and delayed school-age children

belonged, at the onset of elementary school, to the low SES

(87.6 and 50.0%, respectively) and had low SA associated

with low IA and a more deteriorated nutritional status (Singh

and Arvind, 1986; Ivanovic 1988, 2003; Ivanovic et al., 1988,

2000a, b, c, 2001, 2002; Ivanovic and Ivanovic, 1990; Kramer

et al., 1995; Brown and Pollitt, 1996).

Intelligence is the most relevant parameter that explains

both SA and the results of the SA test for university

admission and in the present study contributed to explain

the educational situation in 1998 (Ivanovic et al., 2000a, b,

2002, 2004b, c, 2006). Our results show that school-age

children graduating from high school in 1998 already had IA

grades significantly higher than their dropout peers in 1987.

On the other hand, the maternal intellectual quotient, child

Table 5 Logistic regression between the educational situation 1998, dependent variable, categorized as dropout and non-dropout groups, dropout and
delayed groups and dropout and graduated groups and most relevant parameters at the onset of elementary school in 1987 (independent variables)a

Parameters 1987 entered in the
statistical model

Effect Wald w2 Odds ratio estimates

Point
estimate

95% Wald confidence limits

Dropout and non-dropout groups
1. SES High þ medium-high þ medium vs

medium-low þ Low
26.2951**** 0.115 0.050 0.263

2. IA Grades Iþ IIþ III vs Grades IVþV 7.0401** 0.457 0.257 0.815
3. SA pMd vs4Md 6.8420** 2.684 1.281 5.624
4. Z-HC pMd vs4Md 6.2026* 2.317 1.196 4.490

Dropout and delayed groups
1. SES High þ medium-high þ medium vs

medium-low þ low
18.9140 **** 0.151 0.064 0.354

2. IA Grades Iþ IIþ III vs Grades IVþV 6.7365 ** 0.436 0.232 0.816
3. Z-HC pMd vs 4Md 4.3764 * 2.130 1.049 4.325

Dropout and graduated groups
1. SES High þ medium-high þ medium vs

medium-low þ low
31.6095**** 0.087 0.037 0.204

2. IA Grades Iþ IIþ III vs Grades IVþV 4.9982* 0.474 0.247 0.912
3. SA pMd vs 4 Md 13.8481*** 4.381 2.012 9.539
4. Z-HC pMd vs 4 Md 7.7186** 2.766 1.349 5.671

aProbability modeled was dropout¼ yes.

SES, socio-economic stratum; IA, intellectual ability; IA grades: Grade I, superior; Grade II, above average; Grade III, average; Grade IV, below average; Grade V,

intellectually defective; SA, scholastic achievement; Md, median; Md SA, 62.5 % of achievement; Z-HC, head circumference-for-age Z score; Md Z-HC, 0.175.

n¼632.

*Po0.05; **Po0.01; ***Po0.001; ****Po0.0001.
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brain volume and the presence of undernutrition during the

first year of life have been described as the most relevant

parameters that explain the child’s intellectual quotient and

in turn only the intellectual quotient explained SA variance

(Ivanovic et al., 2000a, b, 2002).

As regards SA, already in 1987, dropout children scored

approximately 20 points below their peers who graduated in

1998 in overall results as well as in LA and MA and this could

indicate that SA at the onset of elementary school is a good

predictor of school dropout. Children with low SA in 1987

had the probability of having dropping out increased by

338% when compared with their graduated peers. These

findings are in agreement with those from other investiga-

tors who reported that at the onset of elementary school,

school experiences as test scores, marks and track placements

are precursors to high school desertion (Alexander et al.,

1997).

HC in 1987 is the only anthropometric indicator of both

nutritional background and brain development associated

with the educational outcome 1998 (absolute or adjusted

for height). Thus, some anthropometric indicators of past

nutrition may be relevant to explain differences in the

educational situation of school-age children. Similar results

were observed when quantitating the impact of the nutri-

tional status upon SA and IA assessed through the Raven

Progressive Matrices Test, HC being the most important

anthropometric parameter (Ivanovic et al., 1996, 2000b;

Toro et al., 1998). It has been defined as the most sensitive

anthropometric marker of prolonged undernutrition during

infancy, associated with decreased SA and IA (Stoch et al.,

1982; Ivanovic et al., 2000b, 2004a, b, c).

Our results emphasize that the educational situation of

school-age children is a multicausal problem as the most

relevant parameters that explain it are positively and

significantly interrelated. School-age children from the low

SES achieve significantly lower in SA and intelligence tests

and tend to have a negative nutritional background

manifested mainly through a smaller HC compared to their

peers from the higher socio-economic strata (Singh and

Arvind, 1986; Ivanovic 1988; Ivanovic and Ivanovic, 1990;

Ivanovic et al., 1995a, 1996, 2000a, b, c, 2001, 2002,

2004a, b, c; Kramer et al., 1995; Brown and Pollitt, 1996;

Toro et al., 1998).

Dropping out from the educational system is related to HC

but not with weight or height (Ivanovic et al., 1996). From

the results presented here, we may hypothesize that children

with suboptimal HC may have alterations of brain develop-

ment which become associated with the lowered SES, SA

and IA, variables that in the current study contributed to

determine the educational results; independent of SES and

sex, differences in human brain size are relevant to explain

differences in intelligence test performance (Ivanovic et al.,

1996, 2000a, b, c, 2001, 2002, 2004a, b, c; Reiss et al., 1996;

Botting et al., 1998; Strauss and Dietz, 1998; Toro et al., 1998;

Pennington et al., 2000). These studies found positive and

significant correlations between HC, SA, IA, brain and

parental HC; however, an absence of correlations between

brain size, HC and intelligence has been reported in studies

of monozygotic twins or in sisters (Tramo et al., 1998;

Schoenemann et al., 2000). Other studies have concluded

that head size at an early age is a good predictor of later

intelligence, learning, cognition and concentration at school

age (Botting et al., 1998; Strauss and Dietz, 1998; Stathis

et al., 1999).

Our results underline that socio-economic conditions, SA,

IA and HC at the onset of elementary school are good

predictors of later educational situation along the educa-

tional system. These variables at the time when school-age

children enrol in the first grade of elementary school may

predict educational evolution along the educational system

and are significantly interrelated. It is probably that the

better socio-economic conditions of graduated students may

have contributed to determine a significantly higher SA, IA

and nutritional status (mainly HC) compared with delayed

and dropout school-age children. However, it is necessary

to comment about other characteristics at the onset of

elementary school in 1987 of the dropout students that

might have influenced them in the school desertion. When

they attended to the first grade of elementary school, they

were significantly older than the other groups of the sample,

already evidencing a school delay; most of them lived in

rural areas, attended the public school system, had higher

incidences of undernutrition, growth failure and suboptimal

HC and inadequate nutrient intakes, especially of calcium

and zinc and read books significantly less than their delayed

and graduated peers. By 1998 they had to repeat more school

courses than the other groups. It is well known that the type

of school children attend encompasses other variables

related to the educational system such as teacher’s training

and professional experience, educational infrastructure and

methodologies; therefore, private non-subsidized schools

provide their pupils the best quality of education, because

they exhibit an adequate infrastructure, engage teachers

with better professional experience, that apply modern

teaching methodologies. Even more, private non-subsidized

schools enrolled school-age children from high SES, with

superior IA, whose parents have higher paid jobs and

schooling levels, with higher Z-HC, Z-H values and nutrient

intakes and with higher availability of written MM (Ivanovic

and Ivanovic, 1990; Ivanovic et al., 1995b, 2001). However,

the results of the present study showed that the type of

school did not contribute to explain educational situation.

This is in agreement with a previous report that revealed that

the type of school is a less important independent variable

that affects SA (Ivanovic et al., 2004c). This is important as

educational policies tend to improve conditions related to

the educational system that, although they are important,

are not the most relevant among those that affect SA.

This is surprising because educational policies tend to

improve the conditions related to the educational system

that are very important but not the most relevant variables

that are affecting school dropout.
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In Latin America, during the last decades educational

policies have successfully expanded the educational systems

with the aim of providing access to education to the greatest

number of school-age children. In Latin American and

Caribbean countries SES conditions, especially maternal

schooling, have been identified as one of the most important

determinants of SA (UNESCO, 1994). Other investigations

demonstrated that maternal schooling is the most important

socio-cultural variable that explains SA and IA (Ivanovic

et al., 1995b, 2001). In this study, dropout school-age

children had mothers with the lowest schooling levels but

global SES was the most important variable explaining the

student’s educational situation in 1998.

In summary, our findings confirm that the educational

situation in 1998 could be positively and significantly

associated with the prevailing socio-economic conditions,

IA, SA and a negative nutritional background manifested by

a decreased HC at the onset of elementary school. Dropout

was especially higher at the onset of adolescence when

children finished elementary school and enrolled in the first

grade of high school, probably because they did not fulfil

the requirements related to SES, intelligence, educational

and nutritional conditions necessary to succeed. As regard, it

is possible that other environmental and genetic factors,

which were not quantitated in our study, could also affect

the educational situation of school-age children. Further

research can be needed to provide forward evidence to this

multicausal problem in which research is scarce both in

Chile and in other countries.

Successful and unsuccessful children manifested early

differences related to SES, intelligence, SA and nutritional

status; however, it should be kept in mind that none of these

imply determinism. The dropout group exhibited the higher

percentage of disadvantaged children and this is an attention

call about the low capacity of schools to take advantage of

the talents that all children have. The educational system,

mainly in developing countries, has not developed a degree

of organization adequate to provide remedial help to the

more deprived children. Taking into account these findings,

an integrated plan for vocational guidance of school-age

children within a multicausal context may be a useful

initiative to stimulate disadvantaged children according to

their capacities.
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ción de masas, demográficos y educacionales. Rev Psicol Gen Apl
54, 443–466.
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