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SYNOPSIS

Studies on the extent and severity of endemic goitre-a serious
public health problem in Hungary-have been carried out in that
country since 1925, but by uniform methods since 1943 only. They
show that over 400 000 persons suffer from goitre or other thyroid
disorders, which are endemic in about 20% of the country, although
only 8% of the affected areas are mountainous. Research into the
proper level of iodization for salt was conducted on about 9000
persons, and it was decided to use 10 mg KI per kg of salt. In 1949,
the use of iodized salt was made compulsory in areas where the
frequency of goitre among schoolboys 6-10 years of age was 20%
or higher or where signs of physical and mental degeneration were
frequent. In other areas, the use of iodized salt was optional.
Over six years, a significant improvement has occurred in most
of the areas with compulsory iodization. Where there has been no
significant improvement more detailed etiological studies are neces-
sary ; this can only be done by introducing a more local system of
control with goitre subcentres, and work on these lines has already
begun.

The object of goitre prophylaxis in Hungary is to reduce the
incidence of the disease to below 1 %, when more purely therapeutic
measures can be taken.

Extent and Intensity of Endemic Goitre

Endemic goitre has been a public health problem in Hungary for more
than three decades. The first data were published in 1925 by Gortvay,&
dealing with the problem of goitre in children and covering the whole
country. The findings reported in 1939 by Tangl 37 represented an attempt
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to depict the situation with regard to the entire population, and detailed
studies of various regions of the country were made by several authors,
for instance, Straub,30-33 KirAly,13 Scheffer,22,23 Kiss,14'15 Hernadi,7
Horvafth,9' 10 and Hal & Horvdth.6 But these studies were not made in
any uniform way and thus in many cases were not comparable. The Station
for Goitre Research of the State Institute of Hygiene therefore endeavoured,
during the period 1943-48, to make a comparative and uniform study of
goitre in the various parts of the country. In this investigation, carried
out by Sos and co-workers,25-28 enlargement of the thyroid gland was taken
to represent one, easily recognizable form-an indicator, as it were-of the
various possible endemic thyroid disorders. From the results of this study
it was possible in 1948 to give a general outline of the geographical distribu-
tion and the intensity or pathological severity of thyroid dysfunction
throughout the country. Thus it became apparent that over 400 000
persons-or 4.6% of the total population-suffer from thyroid disorder.

As to the geographical distribution, goitre is prevalent in 20% of the
country (see Fig. 1), with 8 % mountainous regions, 7% hilly, and 5%
lowland. This gives endemic goitre in Hungary a particular character, for

FIG. 1. AREAS OF ENDEMIC AND PARA-ENDEMIC THYROID DISORDERS
IN HUNGARY, 1949

Endemic areas, in which, in addition to thyroid enlargement, damage resulting from goitre
was atso observed.
Para.epdeqnic areas, in -which chiefly euthyrold goitres were observed, mainly in children

Ea:: land not ieading to consequent damage.
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the endemic lowland and hilly regions together contain a greater proportion
of goitre than the mountainous regions. In addition, para-endemic areas
are also distinguished; these are areas where the thyroid disorders are
milder, signs of physical or mental degeneration are not seen, and those
involved are chiefly pubescent or prepubescent children.

Preliminary Investigations

When these conditions were revealed, the Government decided to
undertake a preventive campaign against endemic goitre. Information
from other countries provided ample evidence that iodized salt gives effec-
tive protection against endemic thyroid disorders. Eggenberger,4 Wespi,39
Wegelin,38 and Nicod 19, 20 in Switzerland, Matovinovic'6 in Yugoslavia,
Ramalingaswami 21 in India, Clements 3 in Australia and New Zealand,
Brush & Altland 2 and Kimball 11, 12 in the USA, Stacpoole 29 in Mexico,
Shereshevski 24 and Hmaladze 8 in the USSR, and others in other countries
have all reported on surveys showing that the consumption of iodized salt
leads to a reduction in both the extent and intensity, or pathological severity,
of endemic goitre and thyroid disorders in general. It was, however, impos-
sible simply to apply in Hungary the methods used in other countries as
there were differences in the levels of iodization recommended, the degrees
of efficacy, and the periods ofconsumption necessary to ensure a satisfactory
effect. It therefore appeared necessary to study, in the conditions actually
prevailing in Hungary, just how much iodine should be added to salt to
ensure the best preventive results without causing thyrotoxicosis. Research
was undertaken between 1941 and 1949 by the public health authorities in
order to throw light on these problems and to determine whether 5, 10,
15, or 20 mg of potassium iodide (KI) should be added per kg of salt.
This preliminary research was as follows:

(1) For several years, 1 mg of potassium iodide, in the form of Jodo-
strumit tablets, was given weekly to nearly 300 000 schoolchildren between
6 and 12 years of age. However, this treatment proved difficult to apply
systematically and the results were therefore unreliable. It was noted that
the frequency of goitre did not decrease; on the other hand, thyrotoxicosis
did not occur, nor was there even any suspicion of it.

(2) For one year about 1000 persons each received a daily dose of
150 ,ug KI in solution, equivalent to 124 ,ug iodine. This experiment was
carried out under medical control and had no disturbing consequences.
At the end of the year, some cases were found to have made a definite
improvement, probable improvement was seen in 10 %, and no harmful
effects or induced thyrotoxicosis were found.
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(3) In the course of the resettlements between Romania and Hungary
in the period 1942-1948, the population (about 2000) of a Hungarian
village with a goitre prevalence of about 50% was resettled in an area with
a source of water rich in iodine. After one year all goitres decreased very
considerably in size, and a number of them, among children, disappeared
altogether. Although the exact data were lost on account of the war and
could not be reconstituted later because of subsequent migration, the
general result was so striking that it was recorded. The amount of iodine
consumed with the drinking water in this village averaged 150 p,g daily
per adult.

(4) Studies were carried out by the Station for Goitre Research, and
later by its successor, the Department of Geomedicine (Goitre Research)
of the State Institute of Hygiene, on 124 persons who removed from regions
of endemic goitre to goitre-free areas in the Great Plain of Hungary. From
the data collected, it was seen that a noticeable improvement in their con-
dition generally took place within two years. Their daily iodine consumption
in drinking water rose from 3-20 ,ug in their former places of residence to
100 ,ug and even more in the new.

(5) In one village of 4700 inhabitants permission was given to use
sample products of iodized salt containing 10 mg KI per kg. The experi-
ment lasted about two years, during which period iodized salt was distri-
buted not quite systematically among the population of the village, although
most of the inhabitants received it regularly. As a result of this experiment
an improvement in the prevalence and severity of goitre in the village was
noted, although it was not absolutely consistent. On the other hand, there
seemed to be no risk of thyrotoxicosis.

Iodization of Salt

On the basis of the results of these experiments, it was decided to recom-
mend iodization at a level of 10 mg KI per kg of salt. This was introduced
by the Government in 1949, first in about half the endemic goitre areas
and then gradually during the next two years over the remainder. The iodi-
zation is under the permanent control of the State Institute of Hygiene.

The areas where all the salt available is iodized are shown in Fig. 2.
These are the districts where the frequency of goitre among schoolboys
was greater than 20% or where signs of physical and mental degeneration
were numerous. On the other hand, it will be noted that obligatory pro-
phylaxis by iodization has not been introduced in some of the endemic
goitre areas shown in Fig. 1; it was omitted there by way of precaution,
these being areas where the preliminary investigations or other clinical
surveys showed a high rate of persons suffering from thyrotoxicosis.
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FIG. 2. AREAS OF CONSUMPTION OF IODIZED SALT, 1950

In the shaded areas, prophylaxis with Iodized salt Is general. In the other endemic areas shown
in Fig. 1, both coarse uniodized salt and iodized packed table salt are available.

In the areas of obligatory prophylaxis, all the coarse crystalline salt
available is iodized, and most of the packed table salt is also iodized and
labelled as such. In the other parts of the country, the prophylaxis is
optional; that is, the coarse crystalline salt is not iodized, but iodized packed
table salt (labelled as such) is available. This iodized salt is consumed on
the advice of their physicians by persons in need of goitre prophylaxis.
The level of iodization of the packed table salt used to be 5 mg KI per kg,
but this proved unsatisfactory and was therefore raised to 10 mg per kg,
which has always been the level of the coarse, unpacked salt. The cost of
iodization is borne by the State.

Obligatory prophylaxis with iodized salt is carried out in endemic
goitre districts designated by an order of the Ministry of Health, and, in
addition, in certain " insular-endemic " villages. This means that, although
goitre is endemic within certain villages, it is not endemic in the surrounding
territory of the district. However, for various reasons of commercial distri-
bution, the supply of iodized salt to the " insular-endemic " villages has
not been satisfactory, and it was therefore recently decided to make pro-
phylaxis optional there.

This paper does not deal with the production, sale, and control of
iodized salt, as these matters have been reported on in detail by Szabo
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& Demeczky,34 but it should be mentioned that as a result of the production
technique, methods of storage, and, last but not least, the control regula-
tions, the prescribed quality is achieved within 20% limits of variability-
which is acceptable for public health purposes. Control is carried out under
an order of the Ministry of Health, whereby medical officers are to send
monthly samples of iodized salt to the State Institute of Hygiene's Depart-
ment of Geomedicine (Goitre Research) for analysis. The iodine content
of the samples has proved satisfactory.

At the present time, the prophylaxis campaign has been under way in
the country for an average of six years, although in some places there was
a delay ofup to half a year in beginning the prophylaxis, as the use of iodized
salt in the areas of compulsory goitre prevention became general only after
the stocks of non-iodized salt in the distribution centres, shops, and house-
holds were exhausted.

It should be noted that in the county of Nograd, where goitre is preva-
lent, iodized salt has not been introduced, as the county is an experimental
area for prophylaxis with the iodine-rich mineral water " Jodaqua " from
Soshartyan.

Results and Discussion

The results can already be seen. Table I shows the data for the three
main areas of endemic goitre in the country. In one part of the table are
given the results of the control examinations made by members of the State
Institute of Hygiene under Dr Sos and later under Dr Szabo. In these exa-
minations, always carried out in the same places within a district or town,
the same methods and criteria were used over the entire period, thereby
ensuring a very narrow margin of error. These figures may be compared
with those in the right-hand part of the table, which are the figures derived
from examinations carried out yearly by medical officers throughout the
country and summarized by Dr Raksanyi of the Ministry of Health. The
latter examinations cover only schoolboys of from 6 to 10 years of age,
and, for purposes of comparison, only the data relating to the same age-
group have been given for the State Institute of Hygiene. It must be noted,
however, that other sex- and age-groups show nearly the same changes
over the period 1950-1954. The examinations carried out by medical officers
throughout the country do not generally differ in any important particular
from those of the State Institute of Hygiene, so there always is a more or
less acceptable basis of comparison.

The basic criteria in these examinations are enlargements ofthe thyroid,
classified as stages I, II, and III; only visible enlargement is reported.
However, in order to obviate possible differences in the results of the
examinations made by the numerous medical officers, the control examina-
tions made by the State Institute of Hygiene also include goitre detectable
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TABLE I. PERCENTAGE INCIDENCE OF GOITRE AMONG HUNGARIAN
SCHOOLBOYS AGED FROM 6 TO 10 YEARS

Control examinations Examinations by
by State Institute of (summarized byo

Hygiene RaksAnyi) t
District Result of

or 1943s4 Szab4 1950 1953 1954 prophylaxiscity ~~~1943-49 1953-54

Goitres: Stage Goitre: Stage
0-1 &

Western Hungary

Csorna district 35.0 19.5 7.5 32.7 10.3 9.1 Improvement

PApa district 32.0 16.4 3.1 31.3 13.3 8.5 Improvement

Mosonmagyar6vAr
district 30.0 22.7 10.8 20.1 18.5 15.6 Improvement

Northern Hungary

SAtoraljaujhely district 53.3 17.4 4.7 32.0 17.4 7.5 Improvement

Edel6ny district 36.8 15.4 5.2 16.0 8.5 8.3 Improvement

Miskolc district 87.2 35.2 16.3 34.9 13.2 13.8 Improvement

V6c city 66.8 24.6 2.5 22.7 7.4 2.3 Improvement

Southern Hungary

Barcs district 53.5 40.4 19.4 27.4 13.4 10.3 Improvement

Marcali district 56.0 42.4 17.2 33.8 13.7 11.1 Improvement

Sikl6s district 40.0 34.3 17.9 24.1 14.2 11.6 Improvement

Sellye district 50.0 42.4 23.5 23.5 22.2 22.5 Slight
improvement

These districts have been selected from among those with compulsory prophylaxis with
iodized salt.

' These percentages are based on examinations of 600-1200 schoolboys aged 6-10 years,
in each district or city, representing In each case about half the total number of boys of that age.

tThese percentages are based on examinations of the total number of schoolboys aged
6-10 years in each district or city.

by palpation only; this is classified as stage 0-I. For example, according
to the reports of medical officers in 1953 the incidence of stage-I goitre
seems very much the same in the districts of Satoraljaujhely and Siklos,
though a little higher in the former. The control examinations of the State
Institute of Hygiene showed that, while in the district of Siklos only visible
goitres were recorded as stage I by the medical officers, in the district of
Satoraljaujhely goitres detectable by palpation alone were evidently also
recorded as stage I, although in fact they belonged to stage 0-I.

The detection of these finer differences is important for determining
which are the more seriously affected areas in which detailed etio-
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pathological research should be undertaken and for indicating where in
such areas the system of prophylaxis should be particularly adapted to local
or even individual circumstances and a higher level of iodization used.

As to the effect brought about by the use of iodized salt, Table I shows
that a clearly marked improvement has occurred in the northern and western
parts of the country. There has been a lesser reduction in goitre incidence
in the southern areas, and in some southern districts the reduction has not
been significant. However, the decrease in the north is quite striking; and
in such goitre foci as the rather isolated little villages of Hamor and Omassa,
where the severity of thyroid disorders in the recent past was such as to
cause cretinism, goitre among schoolchildren has now disappeared.

It is interesting to note that in one northern county (Gyor) the reduction in
goitre frequency has been much less marked. Most of northern Hungary
is mountainous, and it may be that the geographical character of this par-
ticular county (it is a lowland area), and of lowlands in general, is connected
with differences in etiological factors of goitre, in iodine requirements, and
in the ways in which the disease manifests itself. It is possible that with a
greater intake of supplemental iodine an effect would be achieved similar
to that in other areas with a relatively lower level of iodization. In this
connexion, the findings of Nemeth & Poboda'8 on endemic goitre in
Slovakia should be noted. They report that in the part of Slovakia adjacent
to the Hungarian county of Gyor and forming part of the same lowland
region, salt was iodized at the level of 12 mg KI per kg-or 20% more than
in Hungary-and over a period of five years proved effective in bringing
about a significant reduction in the frequency and severity of endemic
goitre. This enhances the probability that a further reduction in the fre-
quency of goitre in those parts of Hungary with a similar geographical
character can be achieved by continuous use of iodized salt.

In endemic areas which do not show satisfactory results with salt
iodized at the present level, a higher level should probably be resorted
to, but that would require greater local supervision through decentralization
such as exists in Czechoslovakia and Romania. The first step towards
decentralization has already been taken with the establishment of a goitre
sub-centre in the county of Miskolc ; the experience gained there should
help in the setting-up of other sub-centres.

The success apparent from Table I can also be seen from Fig. 3, which
shows the districts in which iodized salt prophylaxis has been compulsory
because the frequency of goitre in boys aged 6-10 years was found to be
above 20%. There were 23 such districts in 1950, 6 in 1952, and only 2 in
1954.

As to the relationship between iodine prophylaxis and endemic thyroid
disorders, although the nation-wide research by Szabo and co-workers 3--36
points to iodine deficiency as a factor in endemic goitre in Hungary, thus
supporting etiological studies with a similar focus by Straub and Sos,
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FIG. 3. HUNGARIAN DISTRICTS WITH HIGH INCIDENCE OF GOITRE
IN 1950, 1953, AND 1954*

* Districts- with an Incidence of goltre among prepubescent boys of at least 20-/ and with
compulsory prophylaxis with Iodized salt.
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investigations should also be made into other goitrogenic factors. Many
findings lend weight to the view that endemic goitre, and endemic disorders
of the thyroid in general, cannot be explained by a single factor only. The
theory of a complex etiology was brought into prominence by, inter alia,
the research of Sos 27 in Hungary and of Milcu in Romania. However,
whatever may be the complexity of the factors causing goitre, the result is a

disturbance in iodine metabolism. Apparently, a certain optimal iodine
intake makes it possible to reduce disorders to a minimum, whatever may
be the locally dominating causative factor, and that is precisely the purpose
with prophylaxis with iodized salt.

If the incidence of goitre could be reduced to1 % or less of the population
of each district, the same situation would obtain in the areas which are at
present goitre-endemic and those which are goitre-free. The control of
goitre would then assume a more purely therapeutic character, involving
certain affected families and individuals only. For the time being, however,
it is necessary to develop further the present method of prevention.

RItSUMI2

Le goitre endemique, qui est un probleme de sante publique en Hongrie depuis plus
de trente ans, a 6te 6tudie par des m6thodes uniformes depuis 1943.D'apres les enquetes,
400 000 personnes, soit 4,6% de la population, souffrent de goitre ou d'autres affections
thyroidiennes qui sont end6miques dans environ 20% du territoire. Trait particulier la
Hongrie, les trois quarts des territoires d'end6mie sont des terres basses ou des collines.

existe, de plus, des zones para-end6miques oiu les troubles thyroldiens sont moins
accentues, n'affectent que les adolescents et n'entrainent aucune d6g6n6rescence physique
ou mentale.

A la suite d'6tudes qui ont port6 sur des groupes restreints de la population, de 1941
a 1949, la consommation du seliode (a raison de 10 mg d'iodure de potassium par kg de

sel) aet rendue progressivement obligatoire dans desregionsoiu lafrequence du goitre
chez les 6coliers de 6-10 ans 6tait de 20% et plus et dans cellesoiu lesdegenerescencesphysiques et mentalesetaient fr6quentes. Dans les autres zones,l1emploi du sel iod6etaitfacultatif.

En six ans, une am6lioration nette s'est manifest6e dans les r6gions septentrionales et
occidentales du pays. Dans certains villages isol6s,oiu lecretinismeetait r6pandu, le goitre
a disparu parmi les enfants desecoles. En 1950, la consommation de seliode 6tait obliga-
toire dans 23 districts. Ce nombre tombait 6 en 1952 et 2 en 1954. Dans un des comtes
du nord, la diminution delafre quence du goitre ae moins nette qu'ailleurs. Ce comt6
est basse altitude etil est possible queIla, comme dans les terres basses engeneral,d'autres facteursetiologiques soient en jeu, que les exigences en iode ne soient pas les
memes qu'ailleurs et que ladeficience se manifeste de faqondifferente. En augmentant la
quantite d'iodeajoute e au sel, en la portant i 12m g (au lieu de 10) par kg, on obtiendrait
probablement de bons r6sultats. Tel fut le cas en Slovaquie dans un district confinant au

district hongrois en question et ayant lesme mes caract6resgeographiques.
Dans les zones d'end6mie goitreuseoLu le seliode A raison de 10 mg d'iodure par kg

n'a pas donn6 lesresultats escomptes, une concentration en iode pluseleve e devra
etre appliquee; cela exigera uncontrole plus serr6 etl'etablissement de centres secondaires
d'examen du goitre.
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Le role 6ventuel d'autres facteurs strumig6nes devra etre etudie. Au reste, quels que
soient les facteurs en jeu, le resultat de leur action est un trouble du m6tabolisme de l'iode,
que l'absorption d'une quantite optimum d'iode r6duit au minimum. C'est precisement
le but de la prophylaxie antigoitreuse. Si l'on parvenait a reduire l'incidence du goitre
a 1 % ou moins dans chaque district, on pourrait se borner d6s lors au traitement de
quelques familles et individus.
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