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SYNOPSIS

The results of a survey carried out in eight States of Mexico are
discussed by the author. The administrative, budgetary, and psycho-
logical difficulties encountered when attempting goitre prophylaxis
by means of iodized salt are outlined. The author examines the
efficacy of iodized sweets given to 50,000 schoolchildren in the
Federal District and in the State of Morelos. Recent experiments
in Mexico with iodated salt confirm previous statements concerning
its stability.

Theoretically, no health problem is easier to solve than that of endemic
goitre. It is, in fact, only necessary to ensure that a few centigrams of
iodine are ingested annually in regular amounts by each inhabitant of the
affected areas.

Goitre prophylaxis does not demand, as do most health campaigns,
expensive hospitals or clinics, nor does it require costly instruments and
medicines, or a large number of highly specialized personnel.

Nevertheless, in order that the campaign be carried out successfully,
the following basic requirements must be met with:

(1) An atmosphere of comprehension; in other words, prevention of
endemic goitre should be given its right place as an important social and
health problem.

(2) A strong support from health authorities in particular, and from
government officials in general.

(3) The necessary economic means.

History shows that the lack of one or all of these basic requirements
results invariably in failure to control the disease. Thus, in Colombia in
1825, Boussingault,1 who was the first to propose the use of sodium chloride
as a vehicle for iodine, failed to carry out his excellent intentions because
of the lack of co-operation of the authorities. The attempts made by
Grange from 1838 onwards, and later by Kostel, to introduce and pro-
pagate the use of iodized salt in Switzerland, France, Austria, and Italy

- 283-221



H. H. STACPOOLE

failed owing to the writings of Rilliet and Saint-Lager which discredited
this method of prophylaxis in the eyes of the Academy of Medicine in Paris
and the medical profession. Goitre prophylaxis was thus postponed in
Europe for more than half a century.

Kimball 3 pointed out that the failure to lower the goitre incidence in
Cleveland, USA, in the years 1924 to 1931, by means of iodized salt was
probably mainly due to the lack of comprehension on the part of the
health authorities and to the lack of co-operation of the salt producers,
who delivered non-iodized or defectively iodized salt.

In Latin America, legislation on goitre prophylaxis exists in six coun-
tries: 2 Argentina, Brazil, Colombia, Costa Rica, Mexico, and Peru.
Excluding Costa Rica where, according to a personal report from the
Minister of Health, iodized salt has been used extensively, in the other
five countries, the laws concerning goitre prophylaxis do not seem yet
to be fully enforced.

Difficulties

The author wishes to explain some of the reasons why the campaign
against goitre, led by himself and initiated in 1937, has not shown better
progress.

Many civil authorities and some health officials still consider goitre
prevention to be a minor health problem. Although the budget for the
Ministry of Health in Mexico has been steadily increasing, it is, in the
opinion of the writer, still too low fully to cover all needs; because of the
limited financial resources, goitre prophylaxis has been allocated a corres-
pondingly small share, which allows only for a very limited personnel
and expenditure.

Most of the personnel who have been responsible for the prophylaxis
are not directly under the control of the office of the goitre campaign
and, in a good many cases, it has been difficult to obtain the proper
administrative co-operation.

Many salt manufacturers have, so far, disregarded the laws pertaining
to the standards of purity of iodized salt, on the grounds that they do not
have the financial and technical means of adapting their equipment to the
production of good iodized salt.

The majority of goitre patients are ignorant patients, indifferent to
the efforts made to cure them of a condition which they consider incon-
sequential. In these patients, we have observed that as many as 80%
with small goitres (grade 2 of our classification, given on page 287), and 20%
of those suffering from large goitres (grade 3), are not aware of their con-
dition. Finally, in certain parts of Mexico, goitre is synonymous with
stupidity, so that many patients prefer to hide their affliction.
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However, what has been said above does not imply that all patients
suffering from goitre in Mexico oppose all measures to cure or prevent
their condition. Experience has proved that once the people are informed
of the importance of the disease, and once they are convinced that the pro-
phylaxis is safe, convenient, and inexpensive, they will willingly accept
the methods of control.

Accomplishments

The general plan of the campaign, what was accomplished, and what
were the final objectives will now be briefly summarized.

It was considered essential to start by locating the areas where endemic
goitre was prevalent, and to determine the incidence, so as to be able
to apply the necessary prophylactic measures in these particular areas and
to estimate, after a lapse of time, the effect of the prophylaxis in each
region.

As a first step, questionnaires were sent to all municipal and health
authorities, inquiring whether endemic goitre was present in the areas
under their jurisdiction. Many municipalities did not have a local health
office, and some of those which did returned only partial reports.

It was about two years before most of the municipal authorities had
answered. In many cases the endemic condition went unnoticed, in others
it received but scant attention. Nearly 2,000 municipalities out of a total
of 2,040 replied to our questionnaire, but many reports were not accurate;
533 municipalities reported some evidence of goitre. According to this
information, about a quarter of the municipalities of Mexico are to some
extent afflicted with goitre.

Incidence

Endemic centres are to be found in all States bordering the Pacific,
except Lower California. Goitre also affects the mid-central and southern
parts of the country. The north-central gulf-coast and Caribbean regions
are practically exempt. Most of the goitre centres are situated in the moun-
tains, although there is a stretch of the Pacific coast where the disease
is also to be found (see fig. 1).

In order to confirm the information thus obtained, it was decided that
a survey on the incidence of goitre should be carried out by personnel
belonging to the goitre campaign.

Up to the present time, eight States, with a total population of over
11 million, have been explored for endemic goitre. Within this area, it
has been calculated that there are over two million people afflicted with
goitre-i.e., an incidence of about 19% for the whole area (see fig. 2).
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FIG. 1. CENTRES OF ENDEMIC GOITRE IN MEXICO

Each dot represents a centre of endemic goitre reported by a municipal or a health authority.

The incidence of goitre in all communities was determined by the method
of sampling. Schoolchildren as well as adults were examined. The study
comprised over one million examinations and covered 3,756 towns within
858 townships. The survey was carried out by two epidemiologists and
the author.

FIG. 2. INCIDENCE OF ENDEMIC GOITRE IN EIGHT STATES OF MEXICO
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The patients were classified according to the size of the goitres, which
were divided into four categories as follows (see fig. 3):

Grade 1. Slight enlargement of the thyroid, hardly, if at all, perceptible
at inspection.

Grade 2. Goitre causing slight deformity of the neck.
Grade 3. Large and obvious tumours.
Grade 4. Huge tumours.

FIG. 3. CLASSIFICATION OF GOITRE ACCORDING TO SIZE OF TUMOUR

2A
I

4A

Grade 1. Slight enlargement (IA)
Grade 2. Slight deformity of the neck (2A)
Grade 3. Large and obvious tumour (3A)
Grade 4. Huge tumour (4A)

It was estimated that 53 % of all cases belonged to grade 1, 33% to
grade 2, 12% to grade 3, and 2% to grade 4.

Cretinism, imbecility, and deaf-mutism, as well as malformations and
other somatic defects, are frequently encountered in regions where goitre
is highly endemic.

.. - r. .- ---_- -- .......... _ ._ _ ._. _ .___ ." .. _ _
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Comparative psychometric studies of non-goitrous and goitrous school-
children showed a lower intelligence quotient (IQ) and a poorer school
progress in the goitrous children.

On studying the increase in population in 80 municipalities (40 goitrous
and 40 non-goitrous) during the 1930-40 decade, it was found that the
population in the non-goitrous zone increased by 140%, whereas in the
goitrous area it increased only by 5.6 %.4

Goitre appears to affect particularly populations of mountainous and
isolated regions, and Indians of the poorest class. Among schoolchildren,
girls are slightly more often affected than boys; among adults, the ratio
is three women to two men.

In the areas of Mexico not yet investigated, one can give a conservative
estimate of at least another million persons suffering from goitre.

Prophylaxis measures

Striving to secure an efficient prophylaxis, the promoters of the cam-
paign succeeded in having an appropriate law passed. According to this
law, all municipalities in which more than 20% of the population are
affected by goitre are obliged to use iodized salt exclusively (see fig. 4).
This salt should contain 1.5 parts of potassium iodide in 100,000 parts
of sodium chloride. The sodium chloride should be 99.5% pure and
should contain some kind of stabilizer to prevent loss of iodine. The salt
should be packed in such a manner as to protect it against moisture.

At the time when this law was passed, during the second World War,
only two companies in the country possessed evaporators for salt refine-
ment. The amount of " refined " salt produced was very small: about
1,500 tons per year. This salt contained only a little more than 97% sodium
chloride and, having a high content of magnesium and calcium chlorides,
it was very hygroscopic.

During the war new machinery was not obtainable, but when the war
was over, discussions with salt manufacturers were opened to promote the
production of iodized salt of good quality. After prolonged deliberation,
most of the manufacturers finally came to the conclusion that they could not
undertake to produce iodized salt of the requisite standard. One company
promised to make the necessary alterations to its equipment, but so far
has failed to do so. Another salt manufacturer has been producing small
quantities of iodized salt which does not conform to the required standards
and, furthermore, is sold principally in the large cities where goitre is not
very prevalent.

In spite of the fact that even if all the refineries were to produce salt
of the desired composition, the total production (about 9,000 tons per
year) would be sufficient for only one-third of the population, the impor-
tation of salt is not permitted in Mexico. A proposal was therefore pre-
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FIG. 4. AREAS OF PROPHYLAXIS IN MEXICO

Areas where at least 20% of the population is affected and hence, subject
to prophylactic measures

Unaffected areas E Areas not surveyed

sented to the Ministry of Health suggesting the building of the necessary
plants capable of supplying the requirements of the country. The cost
involved has so far prevented the realization of the project.

In view of these circumstances, only small amounts of iodized salt were
prepared for the campaign, the purest sodium chloride available (98%)
being used. The salt was packed in 1-kg cartons and sold at a reduced price;
whenever possible, it was sold directly to the consumers so as to avoid
prolonged storage and the consequent loss of iodine. In this way, four small
towns in the Federal District have been supplied with iodized salt during
the past two years, although ordinary salt is also being sold in these towns.

At first the inhabitants were suspicious, but continued propaganda and
the fact that the salt was very white and inexpensive overcame their distrust.
Approximately 12,000 people are now benefiting from the prophylaxis.

The method of Marine and Kimball was used, with some modifications,
for one year among 15,000 schoolchildren in the Federal District. The
experiment was not a success. Many teachers complained that too much
of their time was taken and maintained that the children did not like to
drink the iodized solution.

To overcome these difficulties, sweets were used as iodine vehicles. In
order to determine whether iodized candy would lose its iodine, samples
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were periodically analysed for several months, and the results did not
disclose an appreciable loss of iodine. The sweets weigh about four grams
each, are made of sucrose and glucose, and contain 10 mg of potassium
iodide; they cost about one cent apiece. Taking into account holidays
and absences, it can be estimated that each pupil receives 35 sweets, and
therefore 350 mg of iodine, during the year.

By this means, prophylaxis has been carried out among 50,000 school-
children in the past two years in 45 schools in the Federal District and in
80 schools in the State of Morelos. The method can be considered satis-
factory since it is accepted by both pupils and teachers. According to a
recent survey, carried out in five schools in the Federal District, an average
drop of 16% in the incidence among schoolchildren has occurred.

In the States of Mexico, Guerrero, and Hidalgo, iodized sweets were
given during 1952 to expectant mothers and children attending local dis-
pensaries. We have no information yet as to how efficiently this new
method has been applied.

Stability of Iodated Salts

At the beginning of 1952, an experiment with iodates, which-according
to publications of the Chilean Iodine Educational Bureau-could be used
as a safe and easy means of iodizing impure salt, was undertaken. Impure
and moist salt was utilized, and it was found to blend readily with the
iodate when the latter was incorporated by means of a hand sprayer. This
salt was exposed for several months to the action of the air, light, etc.
Periodical assays were carried out on samples originally containing 20 mg
of iodate; the results showed that the original iodate content was still
present in all samples except the last, which had lost 1 mg of iodate. This
proof of the great stability of iodated salts is in accord with the reports of
the Chilean Iodine Educational Bureau. The iodated salt was packed in
1-kg cartons and sold in the village of San Andres Totoltepec, which was
already using iodized salt. No ill-effects were observed among two hundred
people.

R1ESUMJ!

Trois facteurs essentiels sont necessaires au succes d'une campagne de prophylaxie
antigoitreuse: I'attitude favorable de la population, qui aura reconnu l'importance
medico-sociale du goitre; l'appui des autorit6s; les moyens financiers. Au cours de l'his-
toire de la prophylaxie du goitre dans divers pays, l'absence de l'une ou de l'autre de ces
conditions a reduit les efforts A n6ant.

La campagne entreprise des 1937 au Mexique a rencontre plusieurs obstacles. Cer-
taines autorites et quelques fonctionnaires des services de bant6 considerent encore le
goitre comme un probleme mineur. Bien que le budget du Ministere de la Sante soit en
augmentation constante, il est encore trop faible, de l'avis de l'auteur, pour repondre a
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tous les besoins et la part faite a la prophylaxie antigoitreuse est tres restreinte. D'autre
part, maints fabricants de sel ont neglige d'appliquer, jusqu'ici, les normes de purete
du sel iod6 exigees par la loi, parce qu'ils n'avaient pas les moyens techniques et financiers
pour satisfaire i ces exigences.

Les malades eux-memes sont ignorants et indifferents aux efforts faits pour guerir une
affection qu'ils considrent comme etant sans importance. Dans plusieurs parties du pays,
goitre est synonyme d'inferiorite mentale, aussi les malades preferent-ils dissimuler leur
maladie. Pourtant, cette attitude n'est pas generale. Une fois instruits et informes, per-
suad6s que la prophylaxie est inoffensive et peu cofiteuse, ils l'acceptent.

La campagne contre le goitre, au Mexique, a commence par la delimitation des zones
d'endemie et la determination de la frequence, afin que l'on puisse ensuite evaluer les
resultats des mesures prophylactiques. Les reponses a un questionnaire envoye a chaque
commune, bien que souvent approximatives et incompletes, indiquent qu'une commune
sur quatre est atteinte par l'endemie. La plupart des centres goitreux sont dans les
montagnes, parmi les Indiens les plus pauvres; quelques-uns sont en bordure du Pacifique.
D'apres les enquetes faites dans huit Etats, representant environ 11 millions d'habitants,
on estime a 2 millions le nombre des goitreux dans ces regions. Un million d'examens
ont Wt6 effectu6s et les goitres classes en quatre categories suivant l'extension de l'hyper-
plasie: 53% des cas appartenaient a la categorie inferieure (l6g6re augmentation du
volume de la thyroide), 2% a la categorie superieure (tumeurs etendues). Le cr6tinisme,
les deficiences mentales, la baisse du quotient d'intelligence sont frequents dans les
regions d'endemie goitreuse.

Les promoteurs de la campagne de prophylaxie ont reussi a faire adopter une loi, aux
termes de laquelle la consommation de sel iode est obligatoire dans les communes ofu plus
de 20% de la population est goitreuse. Le sel doit contenir 1,5 partie d'iodure de potas-
sium pour 100.000 parties de sel. Ce demier doit avoir une puret6 de 99,5% et contenir
un stabilisant. Ces conditions n'ont pu etre remplies par les fabricants. Or, meme si toutes
les raffineries travaillaient selon ces normes, la quantit6 produite ne suffirait qu'a un tiers
seulement de la population. L'importation du sel est interdite. La construction de nou-
velles fabriques s'est heurt6e a des difficult6s financieres.

Actuellement, environ 12.000 personnes beneficient de la prophylaxie par le sel iode.
Dans les ecoles, des bonbons additionnes de 10 mg d'iodure de potassium ont 6t6 dis-
tribues au cours des deux dernieres annees a 50.000 enfants, qui ont reru ainsi environ
350 mg d'iode par ann6e. On a observe une baisse moyenne de 16% dans la frequence
du goitre chez certains groupes d'enfants ayant regu de l'iode sous cette forme. Du sel
iodate, plus stable que le sel iodure, a ete vendu dans un village, avec plein succes.
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