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oil in an area of iodine deficiency1, 2 
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ABSTRACT. The results of tests of intellectual and psychomotor performance and school performance 
in a group of school children from a rural impoverished and iodine deficient Andean community whose 
mothers received injections of iodinated oil prior to the end of the first trimester of pregnancy have 
been compared with results in children from a neighboring comparable community whose mothers 
had received no iodinated oil. Subjects between ages 8 and 15 were studied. Statistically significant 
differences were not observed between the two groups in tests of intellectual function, but children of 
mothers who had received iodinated oil performed better on tests of psychomotor maturation. The 
group whose mothers had received oil performed distinctly better when assessed in terms of school 
drop-out rates, grades achieved, grades repeated, and in overall performance as judged by teacher 
notes in school records. Performance of both groups on standard tests of intellectual and psychomotor 
function was lower than standard scores. This may be a result of social and cultural deprivation, the 
general malnutrition prevailing in the region or other unidentified factors. The improved scoring and 
school performance exhibited by the children of mothers who received iodinated oil underlines the 
importance of prophylaxis with iodine in iodine deficient regions as one important contributor to 
community development. 

INTRODUCTION 
An inventory of the total population of ten rural com
munities of the Ecuadorean Andes affected by goiter 
was made in 1962 (1, 2). Chronic iodine deficiency, 
protein-calorie malnutrition, isolation and cultural de
privation prevailed in these communities. In addition to 
overt cretinism, mental subnormality appeared to afflict 
a large fraction of the population. Two of these com
munities were chosen for study: Tocachi and La Es
peranza. These were neighboring villages, similar in 
altitude, isolation, ethnic make-up, iodine deficiency 
and socioeconomic conditions. Prevalence of goiter 
and cretinism were similar (3, 4). 
A program of correction of chronic iodine deficiency by 
intramuscular administration of iodized oil (Ethiodol) 
was started in March, 1966. The total population of 
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Tocachi was treated, La" Esperanza serving as control. 
Those born after the program was started were exam
ined at the time of birth and at key stages of their 
development. Physical growth and neuromotor devel
opment were measured. Women of childbearing age 
and children born in Tocachi were reinjected or injected 
in 1 970, 1974 and 1978, after it was shown that the dose 
of Ethiodol used maintained the urinary excretion of 
iodine above 50 micrograms per gram of creatinine for 
4-5 years. The results up to 1973 may be summarized as 
follows: 1) Goiter was prevented in children born in the 
treated population; 2) gross motor function showed a net 
improvement in the children of the treated mothers, the 
difference with children of untreated mothers being 
significant; 3) deafness-related mutism did not occur in 
children of treated mothers; 4) among the children of 
untreated mothers there were instances of definite re
tardation in all four major areas of neuromotor devel
opment (personal-social, reflex maturation, linguistic 
and motor areas). These children were diagnosed as 
endemic cretins (3-9). 
Results of correction of chronic iodine deficiency on 
intellectual capacity were studied in 1973, when the 
children born under the progralTI were up to seven 
years old. These showed generally poor performance 
in children of both treated and non-treated mothers. 
When the distribution of IQ scores (Stanford-Binet test) 
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was charted, the curve of the untreated children was 
skewed in the direction of mental deficiency, while the 
curve of the treated children showed a clear tendency 
toward normality. Severe mental deficiency (IQ > 50) 
did not appear in children born of mothers treated with 
iodized oil before conception or before th~ first three 
months of pregnancy. In children of untreated mothers 
the spectrum of intellectual capacity was wide, cover
ing practically all mental categories (10-13). We 
adopted the term endemic mental deficiency for all 
categories of mental retardation found in the communi
ties, realizing that all of these defective children were 
not attributable to iodine deficiency. 
Since 1969 there has existed mandatory iodization of 
salt for human consumption, but the 1978 (14) and the 
1981 (15) surveys disclosed that the prevalence of 
goiter in school children had not significantly dimin
ished (except in Tocachi). Urinary excretion of iodine in 
the great majority of the rural population remained 
under 50 micrograms per gram of creatinine. 
In October 1981, we began the present study of the 
effects of correction of iodine deficiency on intellectual 
development. A large number of the children born in the 
two communities after 1966 had entered school. It was 
possible, therefore to study their school performance. 
Age six to seven is a milestone in a child's mental 
development (16, 17). The psychological life of the 
child, both in relation to intelligence and to affective life, 
social relations, and individual activity is observed in 
the appearance of new forms of organization that com
plete the structures which were being formed during 
earlier periods of development. In the intellectual area, 
logical thinking appears during the early school years. 
The principle of logic, or causality constitutes a system 
of relations that permit the coordination of diverse per
sonal view points, and the coordination of perceptions 
and intuitions (16). The presence of concrete opera
tions, 'both logical-arithmetic and spatial-temporal, in 
the child's thinking, and its governance by a set of 
common rules, characterize the unfolding mental 
structure and permits the child to respond to the de
mands of the educational system (18, 19). The devel
opment of thought is stimulated to an undefined degree 
by the formal schooling process and by the acquisition 
of specific skills such as the ability to read and write. By 
the end of schooling the child has learned to generalize 
and to elaborate abstract constructions, and this opens 
him to a more sophisticated interpretation of reality. In 
the domain of the affective life, systems of social and 
individual coordination become organized in the 
school child, leading to the appearance of social inte· 
gration. The development of rational thought and be
havior, autonomy, honesty, will-power and responsibili
ty are important aspects in the evolving affective life of 
the school child (20). 
A normal child adapts rapidly to school and responds to 
the instructional system because he has the intellectu-
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al tools necessary for learning. Results of intelligence 
tests have always correlated with school success (21). 
A study, therefore, of school performance in subjects 
born under a program of correction of iodine deficiency 
should disclose the long-term effects of such correc
tion in relation to its most important aspect, the preven
tion of mental disabilities which leave the child at a 
disadvantage. It also seemed reasonable to comple
ment the school performance evaluation with that 
based in formal tests of intelligence. Although we were 
well aware that cultural differences introduce changes 
in test results (22), and that those tests that we used 
had not proved to be entirely culture-free, we realized 
that western tests often work with other cultural groups 
when adapted to increase their intelligibility and accep
tability (23). 

MATERIALS AND METHODS 
School performance of children born under the pro
gram from October 1966 to October 1973 were studied 
beginning 'in October 1981, both in Tocachi (treated 
population) and in La Esperanza (non-treated popula
tion), i.e. in subjects who by 1981 were 8 to 15 years old. 
All subjects in Tocachi had been born to mothers treat
ed before conception, or during the first three months of 
pregnancy. Elementary school in the communities 
takes six years, and children start between five and 
seven years of age. The study of school performance 
was conducted only on those children who had stayed 
in school at least a full year and had started a new year, 
even if they had not completed the second year. 
The sources used in studying school performance 
were: 1) the School Register, a book maintained by 
teachers; 2) the Annual Student Report, which the pupil 
receives at the end of the school year; 3) interviews 
with teachers and parents; this information was re
corded in the "School History" of each child, including 
the age at which he started school; 4) marks at the end 
of each grade in the four basic areas of elementary 
school, including reading, writing, mathematics and 
natural science; 5) grades passed or repeated and 
cause for failure; 6) drop-outs and transfers, and 7) any 
special remarks on the child's behavoir and perfor
mance. 
Six-hundred and fifty children were born under the 
program from October 1966 until October 1973, of 
whom 239 were in the treated population and 411 in the 
non-treated population. It was possible to study school 
performance in 421 children (64%), of whom 128 (59%) 
were in the treated group and 293 (71 %) in the untreat
ed population. These were children who were sWI in 
school, or had finished or abandoned school. The miss
ing children were from death before entering school, 
failure to enter school, some who did not stay in school 
for a full year, some who had moved and could not be 
traced, some with incomplete school registers, and 


