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IODINE DEFICIENCY DISORDERS IN EUROPE

RAINER GUTEKUNST AND PETER C. SCRIBA
Department of Internal Medicine, Medical University, Lubeck, FRG

ABSTRACT

lodine deficiency continues to exist in Europe. Countries with no endemic goiter
currently are Ireland, Iceland, United Kingdom, Norway, Sweden, and Finland; the latter
three are goiter-free because of highly effective prophylactic programs. Another group
includes Bulgaria, Czechoslovakia, the Netherlands, and Switzerland, and perhaps Belgium
and Denmark. These countries have had major IDD problems in the past but have introduced
successful prevention programs; goiter is occasionally seen but is rare in children. A
third group consisting of 12 countries in which IDD persists. In four of these - Austria,
Hungary, Poland, and Yugoslavia - iodine prophylaxis is mandatory, but the levels are
inadequate. The remaining countries of this group - Federal Republic of Germany, German
Democratic Republic, Greece, Italy, Portugal, Romania, Spain, and Turkey - have no
mandatory iodine prophylaxis and IDD continues a major problem, occasionally involving
cretinism. These countries require prompt correction of iodine deficiency. A final group
consists of Albania, France, and the USSR: adequate information about them is unavailable,
although IDD has been known to exist in France and the USSR in the past.

BACKGROUND

This review is based on the report of the subcommittee for the study of endemic goiter
and iodine deficiency of the European Thyroid Association (1,2).  Epidemiologic
information on the prevalence of goiter and alimentary iodine supply is scanty for most
European countries.  Although regional data are available, these do not necessarily
reflect the situation throughout the country from which they originate. The regional data
give relatively good information conceming the population sample studied; however, it is
frequently difficult to conclude which part of the total population of a given area is
represented by the sample studied and what percent of the total inhabitants of the country
live in the areas studied.

Most surveys have used the standard classification of goiter size according to-the Pan
American Health Organization from 1974 (3), which is associated with a significant risk of
overestimation in children and underestimation in adults, as sonographic volumetry has
shown (4-6).

Daily urine iodine excretion and iodine excretion from spot urine samples have been
widely accepted as a satisfactory index of iodine intake (7). Since Europe is, except for
one Spanish region (8). not considered to suffer from protein malnutrition, the urine
iodine/creatinine ratio is acceptable (9). Hardly any data are available on the potential
effects of dietary goitrogens (10-12). Limitations of the study of endemic goiter and
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TABLE I. STATUS OF IODINE PROPHYLAXIS IN EUROPE

Country lIodine Prophylaxis

No endemic goiter

Finland

Norway

Sweden
Denmark
Iceland

Ireland

United Kingdom

=<‘:3<<

Intermediate

Bulgaria
Czechoslovakia
The Netherlands
Switzerland
Belgium

Austria

Hungary

Poland
Yugoslavia

3333<3333

Endemic goiter

German Democratic Republic
German Federal Republic
Greece

Italy

Portugal

Romania

Spain

Turkey

e £ € < <<

No information

Albania -
France v
USSR _

m = mandatory: v = voluntary: n = none: - = no information
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iodine deficiency are partly due to legal obstacles for epidemiology and to widespread
disinterest in iodine supplementation programs among European health administrations.

IDD STATUS BY COUNTRY

This section presents information on goiter prevalence (Fig. 1). iodine supply (Fig.
2). and supplementation programs (Table I) since 1970 (for the older literature the reader
is referred to the reference list of this chapter). The following paragraphs summarize
each country.

Albania
No information is available.

Austria

lodine prophylaxis has been mandatory since 1963 and endemic cretinism has
disappeared. The incidence of neonatal hypothyroidism is 1:4600. and goiter prevalence in
6-year-olds is 1.1-1.5%.  Goiter prevalence increases with age. up to 13.4% in
8-year-olds. Up to one-third of adults have goiter. lodine excretion in 2262 patients
from 5 cities showed an iodine excretion slightly below 100 ug iodine/g creatinine. In
Graz and Oberwolz. urinary iodine is still quite low. In Sicheldorf a mean iodine
excretion of 132.6 ug iodine/ g creatinine was found. Compared with the epidemiological
data before 1963 the situation has drastically improved: however. an increase in potassium
iodide from 10 mg to 20 mg/kg salt has been recommended and legislation is pending
(13-15).

Belgium

A prevalence of goiter of 1.8% was noted in over 50.000 male army recruits in 1956
(16). A study on the seasonal variation of stable iodine in non-toxic goiter indicated a
mean excretion of 50 ug iodine/g creatinine. Data from the 1960s indicate similar figures
(17-22). In 1986 the median urinary iodine concentration (ug/dl) in 196 healthy full-term
infants born in Brussels was 4.8 and thus lower than in Helsinki. Finland (11.2) but
higher than in Gottingen. FRG (1.5) (23). New and methodologically reliable data on
goiter prevalence and iodine supply are urgently needed.

Bulgaria

A survey of 1 million school children in 1957 revealed a goiter prevalence of 19.2%.
Thereafter. a reduction of the regional goiter prevalence from 55% to 12% was reported.
No endemic goiter is now observed below 15 years of age (24). Twenty milligrams of
potassium iodide are added to each kilogram of salt.
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Figure 1. Goiter prevalence in percent, by country; regional values are denoted by
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Figure 2. Urinary iodine excretion. in ug I per g creatinine. by country: regional values
are denoted by brackets.
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Czechoslovakia

The prevalence of goiter was 50% in males and 70% in females from examination of more
than 370,000 persons between 1947 and 1953 (24), before the introduction of iodine
prophylaxis. Correlations with low iodine excretion and with thiocyanate from brassica
(12) were shown. Detailed data have been published on the prevalences of total and
nodular goiter, and on the different sizes of goiters in men and women by geographical
districts for the years 1949 to 1953 (25,26).

Jodine prophylaxis was started in 1947 in selected areas and introduced into the whole
country in 1953. At that time, the content of potassium iodide was either 12 mg/kg salt
or 25 mg/kg, depending on the area, but since 1965, 25 mg I/kg salt has been used
throughout the country. Consideration is currently being given to increasing the level to
35 mg/kg.

In 1966 follow-up studies in 100,000 subjects showed that urinary iodine values had
increased to 100 ug/24 h and that the prevalence of goiter had decreased (6). An
interruption in iodine prophylaxis for almost seven years in two districts was associated
with an increase in radioiodine uptake by the thyroid, an increase in serum TSH. a
decrease in urinary iodine excretion, from 109.0 to 33.3 ug/24 h (district BK) , and a
decrease in serum PBI (27,28). New data on iodine alimentation and goiter prevalence are
needed.

Denmark

In 1969 a nationwide screening of 6,000 young men revealed a mean urinary iodine
excretion of 64 ug 1/24 h. The values were higher in Sealand (range 68 to 139) than in
Jutland (range 41 to 28) (29). According to the ETA questionnaire (1981) and to personal
communication (P. Lauerberg), a committee under the Danish health department concluded.
from unpublished data on goiter prevalence in school children, that iodine prophylaxis was
not necessary. Very recent data from Funen, an area considered as representative for the
whole of Denmark, showed an estimated daily urinary iodine of 97.7 ug for adult women and
100.9 for men, based on extrapolations from five hour collections in 505 subjects (29a).

Federal Republic of Germany

In 1984, ultrasonography was used to assess thyroid sizes of more than 3,000 school
children in 25 towns and more than 3,000 adults from 10 towns. The results (5. 30-34)
showed that 40% of all thyroid glands were enlarged. The iodine excretion from spot urine
samples was in the range of 60 ug I/g creatinine. The iodine excretion of neonates was
between 1.7 and 2.7 ug/dl, values 3- to 4-fold lower than those in Sweden. Furthermore.
alterations in sonographic echo patterns were found in almost 16% of the healthy adult
population (5. 30-34).

Iodinated salt (15-25 mg 1/kg) is used on a voluntary basis by less than one-third of
the population. This salt is only available as additional table salt. Since the mean
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intake of table salt is only 1.7 g/day (35), this route has not proven adequate for iodine
supplementation. Compulsory iodination of all salt is not legally possible. A
recommended remedy for the problem is a gradual increase in iodine content up to 50 mg
I/kg table salt and a general use of iodinated salt in food production (36). Programs to
increase public awareness have been started.

Finland

Endemic goiter has declined to less than 6%. The use of iodized salt is voluntary,
but widespread. Milk products are further iodine sources. The average dietary iodine
intake amounts to 340 ug per day per person. However, earlier reports of goitrogens in
milk must be remembered (37,38).

France

Reliable data are still lacking. Endemic goiter has been reported from the Pyrenees.
According to the older literature (1937) there were several areas of endemic goiter in
France (39).

German Democratic Republic

In the last decade several epidemiological surveys have been carried out in the GDR.
All studies indicate that the goiter prevalence for the whole country in all age groups is
higher than 12%, increasing from north to south. The urinary excretion of iodine is often
less than 50 ug/g creatinine. lodized salt, with an unreliable and unstable content of
2-25 mg Kl/kg salt. is used by less than one-third of the population. The introduction of
mandatory iodinated salt prophylaxis is planned. An interdisciplinary iodine commission
has been established to control and coordinate the necessary measures (40-42).

Greece

Endemic goiter remains common, with prevalence figures as high as 50% in some areas.
lIodized salt (40 mg Kl/kg) is available but more expensive than non-iodized preparations,
and is used mainly by the urban population. Urinary iodine excretion in Athenians had
increased to 94.5 ug per g creatinine by 1982 (43,44).

Hungary
A decrease in goiter prevalence from 32 to 11% in schoolboys from some iodine-
deficient areas was reported in 1981, The iodine content of salt was subsequently

increased. However. the supply of iodized salt is irregular. From data of 69 newbomns it
was deduced that iodine deficiency may still persist (2).

Iceland
There are no reports of endemic goiter. No further information is available (16).
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Ireland

Available figures date back to the 1970s and before. Goiter prevalences of 27% and
12% were reported in female and male emigrants, respectively (16,45). Random samples
taken recently on 411 outpatients in Dublin hospitals showed a mean urinary iodine of
137.5 ug/g creatinine and a median of 111.0; 23.3% had iodine excretion values below 70
ugl/g creatinine (45a). It is cautioned that these figures can in no way be taken as
representative of the total Irish population; however, they justify more careful
examination for iodine deficiency. No further information has been obtained.

Italy

Endemic goiter is widespread in Italy, especially in the mountainous areas, while big
cities and other heavily populated areas are apparently free of it. lodized salt is
available in some regions, although its use remains limited (46-54). In Sicily 25 to 80%
of the school children had goiter, but prophylactic programs through water iodination
carried out in Troina resulted in a nearly complete eradication of goiter by 1982 in that
city (51). In Alto Adige the prevalence of goiter was 9.2 to 37.9% among 3,109 school
children, with regional values of iodine excretion between 4.57 and 18.5 ug/g creatinine
in 1982. In Tuscany thyroid enlargement was found in 63% of school children and 83% of
adults in a recent study. The mean urinary iodine excretions in the endemic area ranged
from 35.4 to 49.1 ug/g creatinine, compared with 87.8 in coastal areas. The thyroglobulin
concentration in serum increased and the serum TSH decreased in relation to goiter size.
Functional autonomy of the thyroid was assumed by the finding of low serum TSH (55). A
pilot study with voluntary iodinated salt prophylaxis showed that only 1/3 of the
population had good compliance, chiefly because iodinated salt was not easily obtainable;
the goiter prevalence did decline in children but not in adults.

In May 1986 the Italian Society of Endocrinology approved an Italian lodine Manifesto
(55a). It noted the continued presence of clinical IDD in Italy, as well as the fact that
many supposedly non-endemic areas receive only marginally adequate amounts of iodine. It
recommends (a) suitable legislation making availability of iodized salt mandatory in all
food stores with no price differential from non-iodized salt; (b) an effective national
health education program about IDD and its control; and (c) establishment of centers for
control and monitoring of iodine prophylaxis in each regional state.

The Netherlands

Endemic goiter has almost disappeared since iodination of bread salt was introduced in
1968. The median urinary iodine excretion varies in different areas between 96 ug/day and
138 ug/day. The goiter prevalence is below 3% (2,56,57). The cessation of bread
iodination following a recent supreme court decision raises concern that endemic goiter
may return,
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Norway

No endemic goiter was found in a recent survey of adult subjects from 6 towns in
Norway. The iodine excretion ranged from 147 to 247 ug per day, not significantly changed
since 1972. The high iodine intake is attributed to feeding cows with seaweed. Salt is
iodized with 5 mg Kl/kg (58-60).

Poland

A goiter prevalence of 20-40 % in adolescents had been reported, despite the use of 8
mg KI per kg salt. After 20 years of prophylaxis with the current amount of 12 mg KI per
kg salt, the goiter prevalence still ranges between 31 and 50% in southern parts of Poland
such as the Carpathian Mountains and Cracow. Eastern regions of Poland were heavily
affected in 1967 (23,61). New data are lacking.

Portugal

Most of the population of Portugal lives near the coast. Endemic goiter is not found
there, but several regions of the interior are severely affected.  Prophylaxis with
iodized salt (20 mg KI/kg) in one area in Castel Branco reduced the goiter prevalence in
school children from 51% in 1971 to 9.3% in 1977, compared with 40% in another region of
this district. The prevalence is reported to be 54% in Portalegfe, Baixo Alentejo, and
Algarve, and endemic cretinism is described (2,62,63).

Romania

A regional prevalence of more than 60% was reported for the Carpathian Mountain region
in 1980. Special centers were organized in all the endemic regions during the 1949-1978
period. lodized salt for the population and, in addition, iddinated tablets for school
children and pregnant women, have been used (23). In 1986. 20,000 children from Mures
County, representing 91.2% of all enrolled 6- to 14-year-olds, were examined. Goiter was
found in 16.8% (64).

Soviet Union

No information about the European part of the Soviet Union has been obtained. An
endemic area of Usbekistan with iodine deficiency goiter was described (65); subjects in
this area receive 1 mg iodine per day as prophylaxis.

Spain

Several surveys from this decade have been published. In a study of 2,872 school
children in Galicia, the goiter prevalence was 79%. with 85% excreting less than 25 ug 1/1
urine. In Andalusia the goiter prevalence in 4,949 school children was 29%; 40% had a
urinary iodine exretion of less than 40 ug /l. In Catalonia a survey of 255 rural
communities showed a goiter prevalence of 35.8% and a mean excretion of 79 ug l/g
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creatinine. In Asturias 6,922 school children had a goiter prevalence of 20% and a
urinary iodine excretion of 63 ug/l. In Guadalajara, near Madrid, 58% of school children
had goiter and 46% had urinary excretions of less than 50 ug. In the Las Hurdes region
the goiter prevalence in school children was 86% and cretinism persists. Prophylaxis with
iodized oil has been introduced in this region (66).

Surprisingly, on the island of S. Miguel (the Azores) the prevalence of goiter in
school children varied between 11 and 41%. In the most affected region. 16% of the adult
males and 48% of the women had goiter. The median urinary excretion of iodine varied
between 10 and 49 ug 1/g creatinine (67). Since 1981 iodized table salt (60 mg Kl/kg) is
available but not mandatory, and is rarely used, particularly in rural areas.

Sweden

There is probably no endemic goiter in Sweden. Salt is iodized at a current level of
50 mg/kg. The initial level in 1930 was 10 mg/kg, which was raised to 20 mg/kg in 1940.
Commercial baby diets and animal foods are iodinated. In Stockholm the median iodine
excretion was 141 ug/g creatinine in adults and 124 in 13-year-olds. Swedish neonates
showed median urinary iodine excretions several times greater than those from Switzerland
or Germany. The median thyroid volumes of adults and 13-year-olds. as estimated by
sonography. were twice as small as those found in iodine-deficient Germany (5.23.30,68).
There are no more extensive data on iodine excretion or goiter prevalence.

Switzerland

In 1975 a survey showed a goiter prevalence of 20% in adults aged 20-39 and of 60% in
the 60-79 age group. The higher figures in the elderly reflect inadequate iodination of
salt before 1980. In 1983 a goiter prevalence of only 1% was found in 19-year-old male
army recruits. lodination of salt is virtually mandatory. The potassium iodide content
of table salt has been increased progressively over the last two decades to a current
level of 20 mg/kg. Table salt is the major source of iodine, which raises the question of
how to meet the recent decrease in salt consumption (2,69,70).

Turkey

Endemic goiter is a problem on the Black Sea coast and in the inner parts of eastern
and western Anatolia. In somes provinces, including Bolu. Bursu, Isparta. Kastamonu.
Rize, and Trabzon, goiter prevalence exceeds 15%. In many provinces. including Adiyaman.
Artvin, Bilecik, Bingoi, Burdur, Canakkale, Denizli, Eskisehir. Gumushane. Izmir. Kars
Konya, Kutahya, Malatya, Mardin. Mus, Sakarya, Samsun. Sinop. Sivas, Tokat. Yozgat. and
Zonguldak, goiter prevalence is 5-15%. A nationwide detailed investigation of the
prevalence of endemic goiter is in progress. Screening and grading of goiter by neck
palpation has started. beginning with the regions of high goiter prevalence. Urinary
iodine excretion will also be determined in those regions (71).
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United Kingdom

The average British diet provides 323 ug iodine a day. Milk is the most important
individual source of jodine but is also the most variable. The regional prevalence of
goiter reported in 1924 does not permit epidemiological conclusions for current
conditions. There is little evidence that major areas of endemic goiter persist (72-75).

Yugoslavia

Persisting regional prevalence of endemic goiter up to 25%, despite the mandatory use
of iodized salt (10 mg KI/kg) since 1956. has been reported. Defects in iodizing
techniques and/or loss of iodine from salt are considered to be responsible for the
incompleteness of goiter eradication (11). Further information is lacking.

DISCUSSION

Certainly, the data reported above are not uniform; variations between countries may
represent methodological differences, incomplete information, and, in some instances,
failure to use the generally-accepted classification of thyroid size. Nevertheless, this
report attempts to elucidate the present status of endemic goiter and jodine intake in
Europe. Obviously, goiter remains a significant problem.

The European countries can be grouped into four categories:

No endemic goiter. This applies to Ireland, Iceland. and the United Kingdom. In
Norway. Sweden. and Finland highly effective goiter prophylaxis programs have been
established. These countries define the goal which can and should be achieved elsewhere
in Europe.

Intermediate. This group comprises Bulgaria, Czechoslovakia, the Netherlands, and
Switzerland. These countries have had major problems with endemic goiter in the past but
have introduced goiter-prevention programs. Epidemiological surveys have shown that
goiter persists in some adults in these countries but that it is hardly seen in children.

Belgium and Denmark probably also belong in this group. lodine prophylaxis is
voluntary and urine iodine excretion and balance studies indicate that iodine intake is
not adequate in all regions. These data, however, are incomplete and further studies are
required.

Endemic goiter persists. This group contains 12 countries -- 50% of the total in this
review:

lodine prophylaxis mandatory: This sub-group consists of Austria, Hungary.
Poland. and Yugoslavia; substantial areas of high goiter prevalence persist despite iodine
prophylaxis. Dietary iodine intake remains borderline, and analysis of the iodine content
of salt from three of these countries gave values ranging from 4 to 12 mg I/kg salt (1).
Experience in other countries with mandatory iodine prophylaxis shows that the iodine
content of salt must be at least 20 mg/kg to meet the WHO-recommended iodine intake
(150-300 ug/d) in areas where there is little iodine in other components of the diet.
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Iodine prophylaxis not mandatory: This large group consists of the Federal
Republic of Germany, German Democratic Republic, Greece, Italy, Portugal. Romania, Spain,
and Turkey. Goiter continues to be a major problem in these countries. either nationwide or
regional.

Adequate information unobtainable
Albania. France. and the USSR are in this group.

DISCUSSION

The data of this survey provoke concern rather than complacency. More epidemiological
studies (including investigation of other goitrogenic mechanisms) and comprehensive
iodination programs are urgently needed. Such programs must be monitored for their
effectiveness. and attention must be paid to the possibility of iodine-induced
hyperthyroidism. Furthermore, the quality and standardization of iodized salt
preparations must be checked carefully (76). In a recent study the iodine content of 104
commercial salt samples from 19 European countries was analyzed. The results showed that
the iodine content was significantly lower than that intended by the manufacturer in
approximately 30% of the samples (1).

In the newbom, iodine deficiency causes transient effects on thyroid function and
increased susceptibility to the toxic effects of acute iodine loads (23.68,77). The
increased frequency of elevated thyrotropin levels noted in neonatal screening programs
may also be regarded as a sensitive index of iodine deficiency.

Considerable sums are spent on the diagnosis and treatment of goiter by public health
systems or insurance companies in many countries -- more than $200 million US in 1979 in
the Federal Republic of Germany (78). Prevention is straightforward and cheap. There is
a clear need for increased efforts at introducing effective prophylaxis in much of Europe.

REFERENCES

1. Scriba PC, Beckers C, Burgi H et al. Goitre and iodine deficiency in Europe. Report
of the Subcommittee for the Study of Endemic Goitre and lodine Deficiency of the
European Thyroid Association. Lancet 1985; i:1289.

2. Scriba PC. Goiter and iodine deficiency in Europe -- a review. In: Reinwein D.
&l‘ugggalgPC. eds. Treatment of endemic and sporadic goiter. Stuttgart:Schatt auer.

3. Dunn JT. Medeiros-Neto GA. Endemic goiter and cretinism: Continuing threats to world
health. Washington DC:PAHO Scientific Publication No. 292, 1974:1.

4. Gutekunst R. Groth K, Scriba PC. Windler B. Zur Kritik der Strumaepidemiologie
(I11). Deutsche medizinische Wochenschrift 1985-86; 108.

5. Gutekunst R, Smolarek H. Hasenpusch U et al. Goiter epidemiology: thyroid volume.
iodine excretion, thyroglobulin. and thyrotropin in Germany and Sweden. Acta
Endocrinologia (Kbh) 1986; 112:494.

6. Silink K, Cemy K. Endemic goitre and allied diseases. Bratislava:Publishing House
of the Slovak Academy of Sciences, 1966:1.



20.

21.

22.

23.

24.

25.

261

Jolin T. Escobar del Rey F. Evaluation of iodine/creatinine ratio of casual samples
as indices of daily urine iodine output during field studies. J Clin Endocrinol
Metab 1965; 25:540.

Escobar del Rey F. Gomez-Pan A. Obregon MJ. A survey of schoolchildren from a
severe goiter area in Spain. Q J Med 1981 50:233.

Frey HM. Rosenlund B. Torgersen JP. Value of single urine specimens on estimation of
24 hour urine iodine excretion. Acta Endocrinologia (Kbh) 1973: 72:287.

Ir;%%nbleek Y. Luypaert B. DeNayer P. Nutritional status and endemic goiter. Lancet
1980: i:388.

Matovinovic J. Endemic goiter and cretinism at the dawn of the third millennium. Ann
Rev Nutr 1983; 3:341.

Podoba J, Langer P. Naturally occuring goitrogens and thyroid function.
Bratislava:Publishing House of the Slovak Academy of Sciences, 1964:1.

Galvan G. Balcke C. Giblitz HJ. Hauch D, Rucker W, Maier F. Jodmangel in
Salzburg trotz Jodsalzprophylaxe. Weiner Klin Wschr 1985: 94:609.

Galvan G. Soll die Jodierung des Speisesalzes in Osterreich erhodt werden? Wiener
med Wschr 1985; 135:71

Lind P. Klima G. Wakonig P. Wawschinek O. Eber O. Harnjodidausscheidung
und Strumahaufigkeit in der Steirmark -- Untersuchungen 20 Jahre nach gesetzlicher
Einfuhrung der Jodsalzprophylaxe. Acta med Austriaca 1985; 12:45.

Brull Dewart L. Repartition et frequence du goitre chez les recrues en Belgique.
Revue Medicale de Liege 1950; 11:653.

Beckers C. Delange F. lodine deficiency. In: Stanbury JB. Hetzel BS, eds. Endemic
goiter and endemic cretinism. New York:Wiley, 1980:199.

Beckers C. De Crombrugghe, De Visscher M. Le role de la carence en iod dans le
goitre sporadique. Ann Endocr 1962: 23:238.

De Crombrugghe B. Beckers C. De Visscher M. Channel aspects of iodine
metabolism in sporadic goiter. Acta Endocrinologia (Kbh) 1963; 42:300.

De Crombrugghe B. Beckers C. De Visscher M. Bilan du cycle I'iode chez
des sujets thyroidiens non goitreux. Rev Fran d’Etude Clin Biol 1964; 9:307.

Delange FM. Ermans AM. Le metabolisme de I'iode a la puberte. Rev Fran d’Etude
Clin Biol 1967: 12:815.

Jonckheer M. Coomans D, Broeckart I, van Paepegem R, Deconinck F.
Seasonal variation of stable intrathyroidal iodine in nontoxic goiter disclosed by
X-ray fluorescence. ) Endocrinol Invest 1982; 5:27.

Delange F. Heidemann P, Bourdoux P et al. Regional variations of iodine nutrition
and thyroid function during the neonatal period in Europe. Biol Neonate 1986,
49:322.

Langer P. Eastern and southeastern Europe. In: Stanbury JB. Hetzel BS. eds. Endemic
goiter and endemic cretinism. New York:Wiley. 1980:141.

Podoba J. Endemicka struma na Slovensku. Bratislava:Vydavatel'stvo Slovenskej
Akademie Vied. 1962:1.



262

26.

27.
28.

29.

29a.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Podoba J. Stuvkovsky R, Kovav R. Thyroid function sibships in endemic goiter region.
J Clin Endocrinol Metab 1970; 31:134.

Podoba J. Research report. Bratislava:Institute of Experimental Endocrinology. 1975.

Podoba J, Reisenauer R. Die Wirksamkeit der Jodprophylaxe in der CSSR.
In: Scriba PC. Rudorff KH. Weinheimer B. eds. Schilddruse 1981,
Stuttgart: Thieme, 1982:239.

Munkner T. Urinary excretion of *?7iodine in the Danish population. Scand J Clin
Lab Invest 1969; 24, Suppl 110:134.

Feldt-Rasmussen U. Quotin% preliminary data of Haas V. Marley M. Dale J, et al..
personal communication, 1986.

Gutekunst R, Smolarek H, Wachter W. Scriba PC. 1V. Schilddrusenvolumina bei
deutschen und schwedischen Schulkindern. Dtsch med Wschr 1985; 109:50.

Stubbe P. Heidemann. Struma neonatorum -- blande Struma in Kindesalter.
Dtsch Arzteb 1983; 80:40.

Olbricht T, Schmitka T, Mellinghoff U, Bencker G, Reinwein D. Sonographische
Bestimmung von Schilddrusenvoluminadei Schilddrusengesunden. Dtsch med Wschr 1983:
108:1355.

Reiser HH, Schmidt KJ. Rothenbuchner G. Labonvie S. Zur Haufigkeit von
Schilddrusenerkrankungen im Bayrisch/Baden Wurttembergischen Allgau. In: Schleuser H
et al (Hrsg). Schilddruse 1983. Stuttgart:Thieme, 1985:529.

Heidemann PH, Stubbe P. von Reuss K, Schnurnbrandt P. Larsson A. von
Petrykowski W. Jodausscheidung und alimentare Jodversorgung bei Neugeborenen in
Jodmangelgebieten der Bundesrepublik. Dtsch med Wschr 1984; 109:773.

Weber P, Manz F, Horster FA, Kersting M. Klett M. Schoch G. Die Bedeutung von
jodiertum Speisesalz, Milch und Milchprodukten sowie Fisch fur die Jodversorgung.
Ermahrungs-Umschau 1986; 33, Heft 3:99.

Scriba PC, Gutekunst R, Hotzel D. Probleme der Jodprophylaxe. Verh Deut Ges Inn
Med 1986; 92 (in press).

Lamberg BA, Haikonen M, Makela M, Jukkara A, Axelson E. Welin MG.

Further decrease in thyroidal uptake and disappearance of endemic goitre in children

z]aggrl 3998 ggars of iodine prophylaxis in the east of Finland. Acta Endocrinologia
; 98:205.

Lamberg BA, Haikonen M, Makela M, Jukkara A, Wirksamkeit der Jodprophylaxe in
Ostfinnland. In: Scriba PC, Rudorff KH, Weinheimer B, eds. Schilddruse 1981,
Stuttgart: Thieme, 1982:248.

Pfluger H. Die geographische Verbreitungdes Krofes in Europa. Deutsches Archiv fur
Klinische Medizin 1937; 180:212.

Bauch K. Zur Frage des alimentaren Jodmangels in der DDR. Z Ges inn Med 1984;
39:307-09.

Meng W, Bauch K, Knappe G. lodine deficiency disease in the GDR. Endocrinologia
Experimentalis 1986; 20:79-84.

Bauch K, Grosse E, Seitz W. Untersuchungen zur Frage des Jodmangels wahrend der
Scwangerschaft im Strumaendemiegebiet. Dt Gesundh-Wesen 1984; 39:1820.



43.

44.

45a.

46.

47.
48.
49.

50.

54.

55.

55a.

56.

57.
58.

59.

60.

61.

263

Koutras DA. Survey -- Europe and the Middle East. In: Stanbury JB. Hetzel BS, eds.
Endemic goiter and endemic cretinism. New York:Wiley. 1980:79.

Koutras DA, Katsouyanni EK. Livadas DP, Piperingos GD, Tzonou A, Trichopoulos D.
An epidemiologic survey of thyroid enlargement among school children in a
non-endemic area. Endokrinologie 1982: 79:349.

Greenwald I. The history of goitre in Ireland. J Irish Med Assn 1975; 68:69.

Smith PPA. Personal communication, 1986.

Delange F. Vigneri R. Trimarchi F. Etiological factors of endemic goiter in
Northeastern Sicily. J Endocrinol Invest 1978; 2:137.

Baschieri L. Costa A. Basile A, eds. Il gozzo. Rome:Pozzi Publication. 1978:80.
Costa A. Mortara M. Goitre. Panminerva Medica 1981; 23:141.

Squatrito S. Delange F, Trimarchi F. Lisis E. Vigneri R. Endemic cretinism in
Sicily. J Endocr Invest 1981; 4:295.

Sava L. Ferrigno R. La Rocca C et al. Studio dell’endemia gozzigena nel distretto
ni Nicosia (Sicilia Orientale). Minerva Endocr 1982; 7:263.

Vigneri R. Squatrito R, Polley R, Polosa P. Ermans AM. Ingbar SH. lodine
prophylaxis in an endemic area in Sicily: A new method for iodine supplementation.
In: Reinwein D. Klein E. eds. Diminished thyroid hormone formation.
Stuttgart:Schattauer. 1982.

DeLuca F. Cramarossa L. Tonelli S et al. lodine deficiency in two endemic goitre
areas of Central and Southern Italy. J Clin Endocrinol Metab 1966; 26:393.

Doveri F, Fenzi GF. Siclari C et al. Il gozzo endemico in provincia di Pisa. Aspetti
epidemiologici e metodologia dell ricerca. Riv Ital Igiene 1981: 41:104.

Bartalena L. Baschieri L, Ceccarelli C et al. Il gozzo endemico in Toscana. Salute e
Territorio 1982: n.24:18.

Fenzi GF, Ceccarelli C. Macchia E et al. Reciprocal changes of serum thyroglobulin
and TSH in residents of moderate endemic goitre area. Clin Endocrinol 1985: 23:115.

The Italian Todine Manifesto, 1986, communicated by Dr. A. Pinchera.

van Rees-Wortelboer MM, Tan WD, van der Heide D, Querido A. Changes in goiter
frequency and iodine excretion after increased iodine supply. In: Hall R, Kobberling
J. eds. Thyroid disorder associated with iodine deficiency and excess. Serono
Symposia. Raven Press. 1985; 22:25.

Report No. 78, Ministry of Health -- Amsterdam, The Netherlands, 1981.

Frey H. Rosenlund B, Storli U. Utskillelse av jod i urinen i enkelte norske
befolkningsgruppper 1971-1972. Tidsskrift for Den norske laegeforening 1974:; 94:982.

Frey H, Tangen T, Lovik J et al. Endemisk struma eksisterer ikke lenger pa Modum.
Tidsskrift for Den norske laegeforening 1981; 101:1184.

Kapelrub H, Frey H. Utskillelse av jod i urinen. Nordiska Thyreoidea
skaelskapsmotet. Turku, Finland. Sept. 1986.

Falkiewicz A. Pacyniski A. Wole w Polsce. Goiter in Poland. Prace Wroclawskiego
Towarzystwa Naukowego, Seria B, 1967: No. 147.



264

62,

63.

64.

65.

66.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Lopes de Oliveira A, Sobrinho LG, Botelho LS, Oliveira PA, Concalves MJ,
Antunes MT. Bocio endemico no sul de Portugal. Medicine Cirurgia 1983: 3:169.

Sobrinho LG, Limbert ES, Santos MA. Thyroxine toxicosis in patients with iodine
induced thyrotoxicosis. J Clin Endocrinol Metab 1977; 45:25.

Vasilescu GH, Totianu IGH, Ismanscu et al. Prevalence of endemic goiter in Mures
County. Rev Roum Med endocrinol 1986; 24:27.

Islambekov RK, Nasarova LM, Babatschanov D. Endemic goiter in the Choreskic
district of the USSR. Taschkent:Medical Publishing House of the USSR, 1973:1.

Escobar del Rey F. Goiter and iodine deficiency in Spain. Lancet 1985; ii:149.

Lopes de Oliveira A, Concaives MJ, Sobrinho LG. Endemic goitre in the island of S.
Miguel (the Azores). Acta Endocrinologia 1986; 11:200.

Heidemann PH, Stubbe P, von Reuss K, Schumbrand P, Larson A, von
Petrykowski W. Jodausscheidung und .alimentare Jodversorgung bei Neugeborenen
ir:) élodn;angelgebieten der Bundesrepublik. Deutsche medizinische Wodenschrift 1984:
109:773.

Mordasini C, Abetel G, Lauterburg H et al. Untersuchungen zum
Kochsalzkonsum und Jodversorgung der schweizerischen Bevolkerung. Schweiz med
Wschr 1984; 114:1924,

Spinnler K, Studer H. Die Jodversorgung in der Schwiez. 2. Schweizerischer
Ernahungsbericht. Bern:Hans Huber, 1984:299.

Urganciologlu 1, Hatemi H. Kokoglu E, Guven Y, Sur N. Yilmaz O. lodine

determination in drinking water samples of Turkey: In relation to the endemic goiter

1;3lrobl3em.9i§nstanbul:University of Istanbul, Cerrahpase Medical Faculty, Publication
o. 3, 1982.

Tunbridge WMG. The spectrum of thyroid disease in a community: The
Wickham survey. Clin Endocrinol 1977; 7:481.

Phillips DIW, Barker DJP, Winter PD, Osmond C. Mortality from thyrotoxicosis in
England and Wales and its association with the previous prevalence of endemic
goitre. J Epidemiol Comm Health 1983; 37:305.

Barker DJP, Phillips DIW. Current incidence of thyrotoxicosis and past prevalence of
goitre in 12 British towns. Lancet 1984; ii:567.

Wenlock RW, Buss DH. Moxon RE, Bunton NG. Trace nutrients. 4. Iodine in British
food. Brit J Nutr 1982; 47:381.

Habermann J, Jungermann A, Scriba PC. Qualitat und Stabilitat von jodierten
Speisesalzen. Emahrungs-Umsch 1978; 25:45.

Delange F, Beckers C, Hofer R et al. Neonatal screening for congenital
hypothyroidism in Europe. Report of the Newborn Committee of the European Thyroid
Association. Acta Endocrinologia (Kbh) 1979; 90, Suppl 233:1.

Pfannenstiel P. Direct and indirect costs caused by continuous iodine deficiency.
In: Hall R, Kobberling J, eds. Thyroid disorder associated with iodine deficiency
and excess. Serono Symposia, Raven Press, 1985; 22:447.



