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SYNOPSIS

A survey of 1% of the population of Bosnia and Herzegovina
over 6 years of age was carried out in 1956 in order to investigate
the extent and epidemiology of endemic goitre in that Republic.
The prevalence of goitre was found to be far greater than had been
supposed, one male in five and rather more than one female in
three showing signs of the disease. By and large, prevalence increases
with increasing age. The proportion of the more severe forms of
thyroid enlargement also increases with age, and at all ages the
severity is greater among females than among males. No correlation
could be established between the prevalence of goitre and the iodine
content or the degree of pollution of the drinking-water. The
authors offer some working hypotheses in explanation of their
findings.

Endemic goitre in Bosnia and Herzegovina became the subject of medical
and epidemiological study only after Austrian had replaced Turkish rule
in 1878. In a health report of the governing body of Bosnia and Her-
zegovina, for the period 1878-1901 (Landesregierung fur Bosnien und
Herzegovina, 1903), it was mentioned that goitre was the cause of the
rejection of 6-16 per 1000 of the army recruits. According to the impressions
of the few physicians working in Bosnia and Herzegovina at that time,
goitre was prevalent chiefly in the mountainous regions. In the district
of Sarajevo, goitre prevalence was reportedly 8 %, while in Srebrenica two-
fifths of the population had goitre. Endemic goitre was also noticed in the
Drina river valley, while the Sava river valley and the province of Herze-
govina were reported as regions where goitre was scarce. Between the two
World Wars as well as after the Second, the prevalence of goitre was studied
in only a very few districts of Bosnia. Sahovic & Jankijevic in 1930 found
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many cases of goitre in the surroundings of Zvornik and the Drina river
valley, but the epidemiological data they were able to provide were meagre.

In 1951, on the basis of an incomplete survey, Ramzin included eastern
Bosnia and Sarajevo in the regions of endemic goitre. Matovinovic' (1953)
in his map of endemic goitre in Yugoslavia included Bosnia among the
regions classified as having low or medium goitre intensity, while Herze-
govina fell into the classification " no endemic goitre or unsurveyed area ".

In 1953 the Yugoslav Commission for Medical Scientific Research spon-
sored a study of goitre in the district of Srebrenica and found that three-
fourths of all schoolchildren had manifest goitre.

Most information on endemic goitre in Bosnia and Herzegovina up
to the time of the survey reported here was derived from observation of
schoolchildren and army recruits and related only to the younger age-
groups and to certain regions. It therefore did not provide a sufficient basis
on which to assess the magnitude of the goitre problem, to determine the
approximate number of goitre cases, or adequately to plan prophylactic
measures and to evaluate their effectiveness.

Inspired by the recommendations of the Study Group on Endemic
Goitre of the World Health Organization (1953) as well as by the suggestions
of the Yugoslav Federal Commission on Endemic Goitre, the Central
Institute of Hygiene of Bosnia and Herzegovina decided to subsidize a
survey of endemic goitre there and to collect more information on the
epidemiology of goitre. The planning, administration and publication of
the results of the project were the responsibility of the present authors.

Methods of Work

The screening for goitre was carried out in the summer months of 1956,
the survey being conducted on a sample of 1% of the population-more
than four times greater than was strictly necessary to determine the number
of goitre cases with a sampling error of 1 %-the same percentage of
the population being surveveyed in each of 195 counties in Bosnia and
Herzegovina. The territory of every county was subdivided into five
segments, and in each segment one settlement or part of it was selected in
advance at random for examination of each inhabitant.

The survey in these 975 settlements was carried out with the help of
32 investigators selected among the students of the Medical School of the
University of Sarajevo. The investigators were previously trained in the
diagnosis of thyroid enlargement and got practical training in field work.
The three-stage classification of thyroid enlargement put forward by the
WHO Study Group on Endemic Goitre (1953) was adopted, and the
investigators participated in a pilot survey in the county of Fojnica, a well-
known hyperendemic region, in order to acquire experience and to ensure
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that they would all apply the same criteria in goitre classification. As the
pilot study showed that the greatest difficulty in the diagnosis and classifi-
cation of thyroid enlargement was encountered in infants and small children,
we decided to omit children under 7 years of age from our survey; they are
therefore not included in this report.

In the middle of 1956 the total population of Bosnia and Herzegovina
numbered 3 084 000, the number of people 7 years old and over being
2 517 665. Our sample included 34 343 persons in all age-groups over the
age of 6 years.

In addition to the goitre survey in the 975 settlements chosen at random,
extra surveys were made in settlements considered to be hyperendemic by
the physicians or the general population. The information derived from
these extra surveys will be used for different future studies, but have not
been tabulated for the purposes of our basic survey.

The survey was accomplished by a house-to-house canvass of the entire
population found in the selected localities. However, because the majority
of the population came from peasant families, male members of which are
frequently away from their homes during the summer months owing to
various seasonal occupations, quite a considerable number of men were
missed in the survey. There were no non-responses.

The field work of the investigators was carried out under our supervision.
In addition, we subsequently checked the accuracy of their work by a
repeat survey of 1% of the total surveyed population.

During the survey, samples of water were taken from every settlement
covered and were later sent for chemical analysis to the laboratories of the
Central Institute of Hygiene in Sarajevo.

Prevalence of Goitre in Bosnia and Herzegovina

Table 1 gives the number of cases of goitre found among the surveyed
population, according to age, sex and the degree of thyroid enlargement.

From this table the following epidemiological characteristics are
apparent:

(1) The prevalence of goitre in Bosnia and Herzegovina is high, with
one in every five males and a little more than one in every three females
examined showing signs of the disease.

(2) The rate of goitre per 1000 persons increases with age in both sexes
up to the fifth decade of life, after which it gradually decreases.

(3) In all age-groups, and especially in those after adolescence, there
is a significant difference in the goitre rate between males and females, that
for males being 45 % lower than that for females.

(4) The prevalence of different stages of goitre changes with age. The
number of people with more developed goitre increases with age and the
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TABLE 1. GOITRE PREVALENCE IN THE SURVEYED POPULATION, BY AGE, SEX
AND STAGE OF GOITRE, IN BOSNIA AND HERZEGOVINA, 1956

Persons with
goitre in Stage Stage II Stage IlIl
surveyed goitre goitre goitre

Number population
Age-group of

(years) per°sfins number number number number
suve nubrof cases nubrof cases nubrof cases nubrof casessurvey number

per 1000 nuomfber per 1000 nuomfber per 1000 of per1000
cases persons cases persons cases persons cases personsin age- in age- in age- in age-

group group group group

Male 2017 274 135.8 267 132.4 7 3.5 - -

7-10 Female 2 079 316 152.0 308 148.1 7 3.4 1 0.5

Both sexes 4 096 590 144.0 575 140.4 14 3.4 1 0.2

Male 3 919 813 207.5 777 198.3 31 7.9 5 1.3

11-20 Female 4 811 1 555 323.2 1 471 305.8 74 15.4 10 2.1

Both sexes 8 730 2 368 271.2 2 248 257.5 105 12.0 15 1.7

Male 2964 618 208.5 575 194.0 37 12.5 6 2.0

21-30 Female 4 861 2 069 425.6 1 825 375.4 205 42.2 39 8.0

Both sexes 7 825 2 687 343.4 2 400 306.7 242 30.9 45 5.8

Male 1 600 351 219.4 314 196.3 32 20.0 5 3.1

31-40 Female 2 827 1233 436.2 1 020 360.8 156 55.2 57 20.2

Both sexes 4 427 1 584 357.8 1 334 301.3 188 42.5 62 14.0

Male 1 577 337 213.7 288 182.6 30 19.0 19 12.0

41-50 Female 2 438 946 388.0 727 298.2 149 61.1 70 28.7

Both sexes 4 015 1 283 319.6 1 015 252.8 179 44.6 89 22.2

Male 2190 393 179.5 326 148.9 45 20.5 22 10.0

51 and over Female 3060 1 064 347.7 768 251.0 181 59.2 115 37.6

Both sexes 5 250 1 457 277.5 1 094 208.4 226 43.0 137 26.1

Male 14 267 2 786 195.3 2 547 178.5 182 12.8 57 4.0

Allsurveyed
population Female 20076 7183 357.8 6119 304.8 772 38.5 292 14.5

Both sexes 34343 9969 290.3 8666 252.3 954 27.8 349 10.2
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TABLE 2. RATIOS OF DIFFERENT STAGES OF GOITRE IN THE SURVEYED
POPULATION, BY SEX AND AGE, IN BOSNIA AND HERZEGOVINA, 1956

Both sexes Males Females
Age-grou p

(years) stage stage stage stage stage stage stage stage stage
I I III II III II III

100

100

100

100

100

100

2.43

4.67

10.08

14.09

17.64

20.66

0.17

0.67

1.88

4.65

8.77

12.52

100

100

100

100

100

100

2.62

3.99

6.43

10.19

10.42

13.80

0.64

1.04

1.59

6.60

6.75

2.43

5.03

11.23

15.29

20.50

23.57

figures for females are higher than those for males. The ratios of the different
stages of goitre in the various age-groups are shown in Table 2.

The population of Bosnia and Herzegovina is made up of three religious
groups-Serbian Orthodox, Moslem and Roman Catholic. Since these
groups largely coincided with ethnical grouping, and since each group had
certain cultural peculiarities of its own, we analysed goitre morbidity
according to religious affiliation. The results found are given in Table 3,
which shows that there was much less goitre among the Roman Catholics
than among the Orthodox and Moslems. Statistical analysis by the x2 test
indicated that this difference is statistically significant at the 1% probability
level for any age-group with the exception of the age-group 31-40. There
are indications that the Roman Catholic population has a generally higher
standard of living, but we are not in a position to offer any real explanation
for the lower prevalence of goitre in this group. The differences in the
goitre prevalence between the Orthodox and the Moslem groups were not
statistically significant.

TABLE 3. PREVALENCE OF GOITRE IN BOSNIA AND HERZEGOVINA,
BY RELIGIOUS GROUP AND AGE, PER 1000 PERSONS SURVEYED, 1956

Age-group (years)
Religious
group 7-10 11-20 21-30 31-40 41-50 51-60 60 total

- and over

Serbian
Orthodox

Moslem

Roman
Catholic

177

154

318

269

364

357

377

381

331

343

317

339

295

321

319

308

303

7-10

11-20

21-30

31-40

41-50

51 and over

100

100

100

100

100

100

0.17

0.68

2.14

5.59

9.63

14.97

99 237 355 272 223 93 237
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The rate of goitre cases per 1000 inhabitants surveyed is presented
according to district in Table 4, and according to county in the accompanying
map.

The distribution of endemic goitre in the Republic of Bosnia and Herze-
govina that we obtained was to some extent unexpected. The districts of
Sarajevo, Trebinje, Br6ko, Banja Luka and Goralde must be considered
hyperendemic regions; and contrary to earlier assumptions, it was found
that there was as much goitre in the Sava river valley as in the Drina valley.

PREVALENCE OF GOITRE IN BOSNIA AND HERZEGOVINA BY COUNTIES,
PER 1000 PERSONS SURVEYED, JULY 1956
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The high prevalence in Trebinje district in Herzegovina also came as a
surprise because this province was earlier considered a region of low preva-
lence. However, the map shows that goitre is very unevenly distributed, so
much so that settlements with very little goitre have been found in hyperen-
demic regions and vice versa.

Ecological Conditions

As stated above, samples of water were taken from the settlements
surveyed, and from over 900 samples taken, 782 were accepted as fit for
chemical analysis. Those samples were analysed as to iodine content with
a view to establishing a correlation between the quantity of iodine in the
water and the percentage of goitre among the population using it. The
contents of NH3 and NO2 in the water samples were also examined in order
to correlate the prevalence of goitre with these indicators of organic and
faecal contamination.

Table 5 shows the goitre prevalence among the surveyed persons accord-
ing to the iodine content in samples of the waters which they used. (Sur-
veyed persons whose drinking-water was not analysed are excluded.) The
content of iodine in the analysed samples varied from zero to 80 y per litre.
The upper part of Table 5 shows that there was a progressive decrease in
goitre prevalence parallel with the increase in the quantity of iodine in the
water for the 26 812 persons surveyed who had used water with under 10 y
of iodine per litre. However, the second half of the table, representing 7.6%
of the population surveyed-i.e., those who used waters containing on the
average a sufficient quantity of iodine-stands in marked contrast to that
finding.

The quantity of iodine in the drinking-waters used by the surveyed
population was, generally speaking, low, as can be seen from Table 6.
There was no statistically significant difference between the mean values
of iodine in the waters used by persons without goitre and those used by
persons with different stages of thyroid enlargement. More pronounced
hypertrophy of the thyroid gland therefore seemed to be a result of pro-
gressive stages of the disease rather than a direct product of the amount
of iodine lacking.

The sanitary quality of the majority of the waters analysed was not
good. The average quantity of NH3 and nitrites was high. Local inspection
of these water sources confirmed the possibility of organic pollution. In
view of theories that goitregenic substances may exist in human faeces,
we attempted to correlate the degree of organic pollution of the waters
with the percentage of goitre among the population using them. However,
the correlation of prevalence rates of goitre with the quantity of ammonia
and nitrites in the waters did not show any regularity, nor did the mean
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TABLE 5. GOITRE PREVALENCE IN SURVEYED POPULATION
IN BOSNIA AND HERZEGOVINA BY IODINE CONTENT

OF DRINKING-WATER, JULY 1956

Iodine content Number of Number Number ofgoibtre
of water water-sources of persons of persons cases per

(y per litre) analysed involved with goitre 1000 persons

0 16 481 147 306

under 2 98 2 930 1111 379

2-5 511 19 747 5 865 297

6-10 101 3 654 854 234

11-20 34 1 114 333 299

21-50 12 554 199 359

51-80 10 523 173 331

Total 782 29 003 8 682 299

TABLE 6. MEAN QUANTITIES OF IODINE IN SAMPLES OF WATER
USED BY SURVEYED PERSONS IN BOSNIA AND HERZEGOVINA,

JULY 1956 *

Number ~ Mean value SadrGroup Numbersn of iodine Standard
[of persons (y per litre) deviation

Without Goitre 20 321 4.520 1 8.247

Stage Goitre 7 519 4.516 ± 8.781

Stage II goitre 854 4.380 ± 8.844

Stage III goitre 309 5.771 ± 11.485

All goitre 8682 4.54 + 8.907

* Iodine values were determined by the low chromic acid concentration method
described by the American Public Health Association (1955).
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TABLE 7. GOITRE PREVALENCE AMONG SURVEYED POPULATION ACCORDING
TO ALTITUDE OF SETTLEMENTS IN BOSNIA AND HERZEGOVINA, 1956

TABLE 8. MEAN IODINE CONTENT OF ANALYSED SAMPLES OF WATER
ACCORDING TO ALTITUDE OF SOURCES OR WELLS IN BOSNIA

AND HERZEGOVINA, 1956

Number
Number Number go Prevalence of goitre per 1000 persons in

of Number of goitre different age-groups
Altitude settle- of persons cases
(metres) ments persons with per 1000

surveyed surveyed goitre persons 7-10 11-20 21-30 31-40 41-50 51-60 60 years
surveyed years years years years years years and over

0-99 37 3072 967 314.8 181.8 319.5 403.2 350.7 311.4 278.9 234.7

100-199 110 5947 1 527 256.8 134.0 237.3 294.4 326.6 278.7 247.8 257.3

200-299 129 5 903 1 727 292.6 143.2 285.4 340.5 341.2 317.3 297.9 200.0

300-399 115 4888 1 188 243.0 107.6 221.8 278.7 318.8 271.6 240.1 211.2

400-499 79 3362 1 113 331.1 151.5 296.8 400.2 405.9 369.5 356.8 327.1

500-599 75 3 110 922 296.5 186.0 249.6 343.3 387.3 324.7 324.3 268.8

600-699 57 2 142 621 289.9 135.6 246.7 353.5 367.4 327.5 306.2 288.3

700-799 53 2 026 539 266.0 94.8 256.1 316.9 360 305.4 238.8 241.6

800-899 47 1 670 518 310.2 167.3 388.4 400 275.8 253.4 263.1

Altitude of water Number Mean iodine values Standard Samples with
sources (metres) of water (v per litre) deviation abnormal mean

sources of iodine values of iodine
surveyed content (v per litre)

0-99 38 8.1 15.0 3 (M =52.7)

100-199 117 6.4 10.6 6 (M=52.1)

200-299 132 4.0 5.7 6 (M=26.3)

300-399 117 4.3 9.3 5 (M=44.8)

400-499 75 2.5 2.4 4 (M=11.0)

500-599 70 3.0 4.2 2 (M=25.5)

600-699 60 4.1 7.4 6 (M= 19.9)

700-799 52 2.8 4.4 3 (M=17.6)

800-899 42 2.5 3.4 2 (M=10.9)

900-999 28 2.8 2.7 1 (M 13.3)

1000-1099 22 2.0 1.5 _

1100-1199 10 2.4 2.0 (M= 8.3)

1200-1299 6 1.6 0.77 _

1300-1399 3 3.9 2.6 1 (M= 7.6)
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values of these substances in the waters used by the population without
goitre and in those used by persons with varying degrees of goitre show
any significant difference.

In our analysis, we also paid attention to the influence on goitre pre-
valence of such topographical factors as the altitude of the settlements.
The results obtained are given in Tables 7 and 8.

The mean values of iodine content in the drinking-waters may be seen
from Table 8 to decrease with increasing altitude. In addition, the decrease
in the standard deviations of iodine content with the increase of altitude
points to the fact that fluctuations in the iodine content of the waters are
greater in river valleys, i.e., at lower altitudes. At higher altitudes, a low
iodine content is almost the rule; this phenomenon is also confirmed by
the list of abnormal mean iodine values shown in the last column of Table 8.

Discussion

(1) The prevalence of goitre in Bosnia and Herzegovina found through
our investigations in 1956 was higher than anything that had been expected
from earlier estimates, and this raises the question whether goitre morbidity
is on the increase there. No precise answer can be given to this question.
It is well known that the supply of iodized salt (indeed, of any salt) was
scarce in this region during the Second World War, and that compulsory
iodization of salt was introduced in Yugoslavia no earlier than 1952. It
is possible that a high prevalence of goitre, equal to that found now, existed
before but was not brought to light by the earlier investigators owing to
different techniques of investigation. No documents can be found in the
published literature on the criteria of classification used. Further, the
earlier investigations were concerned mainly with schoolchildren and army
recruits, representing young age-groups who must have had a lower pre-
valence of goitre than the older groups, just as they were found to have in
our investigation.

(2) The regularity of the increase of prevalence of goitre with increasing
age can be explained by the duration of exposure or of iodine deficiency.
That points to the slowness in the development of thyroid enlargements.

(3) The decrease of goitre prevalence in the age-group over 50 years
could be explained by any of the three following hypotheses:

(a) It is possible that the life expectancy of persons with goitre is shorter
than that of healthy persons, i.e., that those having goitre are liable to die
out in the age-group over 50, so that the number of healthy persons in that
age-group increases relatively.

(b) It might also be possible that there are cases of goitre regression,
especially in persons with the lighter forms of thyroid enlargement.
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(c) The lower prevalence of goitre in the oldest age-group could simply
be an indication of an increase of endemic goitre among the younger
generation.

These hypotheses could be tested by further field investigations, espe-
cially to determine whether the resistance of goitrous persons to other
diseases is reduced and to inquire into the frequency of spontaneous regres-
sion of goitre.

(4) The difference in prevalence of goitre between males and females in
all age-groups points to the influence of endogenous factors favouring the
development of goitre among females, especially during their fertile years,
when the sex differences in goitre prevalence are highest.

(5) The increase of clinically more severe forms with increasing age,
in so far as it is not an expression of regression of the lighter forms of
goitre, is an indicator of the progressive course of, and deterioration caused
by, the disease throughout the whole life-span.

(6) The failure of our investigation to discover any positive correlation
between the quantity of iodine in the drinking-water and the prevalence of
goitre cannot be taken as proof that lack of iodine is not the most important
single agent in the epidemiology of goitre. First of all, the analysis of one
sample of water-let alone a sample taken at the time of the lowest water-
level in sources and wells-cannot be considered representative of the
annual content of iodine and still less of the iodine content in a decade.
Besides, water is not the only source of iodine for the population. Big
differences in the types of food and in their iodine content are characteristic
of Bosnia and Herzegovina, and certain foods might compensate for or
aggravate the lack of iodine in the water. Finally, the differences in goitre
prevalence among people with equal consumption of iodine might be
produced by a series of other influences, including differing doses of various
goitrogenic factors.

(7) The proportional increase in goitre prevalence with altitude might
be the result of the iodine's being washed out of the soil. Our research so
far gives us no grounds for putting forward any other explanation, parti-
cularly since we did not become aware of this increase until it became
apparent from the statistical analysis.
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RtSUMP-

La Bosnie-Herzegovine est connue depuis longtemps comme une region ouj le goitre
est fortement end6mique. Jusqu'A maintenant, les enquetes avaient porte essentiellement
sur la jeunesse: les &coliers et les recrues. Une enquete plus generale a 6te entreprise
en 1956, sur la frequence du goitre. Elle a touche 1% de la population, et a et6 effectuee
par des etudiants de l'Ecole de medecine de Sarajevo, prepares selon les criteres proposes
par le Groupe OMS d'etude du Goitre endemique, par un stage dans une zone hyper-
endemique.

La frequence du goitre est beaucoup plus elevee qu'on ne le pensait. Un homme sur
cinq et une femme au moins sur trois presentent des signes cliniques. La fr6quence globale
augmente avec l'age; elle d6croit cependant depuis l'Age de 50 ans. La maladie est plus
grave chez les femmes. La frequence des diffrents stades du goitre change avec l'Age. Les
goitres les plus developpes se rencontrent dans les groupes d'ages eleves et surtout chez les
femmes.

On n'a pas pu etablir de rapport entre la frequence du goitre et la teneur de l'eau en
iode. Celle-ci varie de 0 A 80 y/l. Elle est en general faible dans l'eau utilisee par la popula-
tion consideree. II n'y a pas de difference statistiquement significative entre la teneur en
iode de l'eau consommee par les personnes indemnes de goitre et par celles qui presentent
une hypertrophie thyroldienne. I1 faut ajouter cependant qu'une seule analyse d'eau ne
peut donner une image exacte de la teneur en iode de l'eau durant une annee et de l'effet
de sa consommation pendant plusieurs dizaines d'ann&es. La diff6rence de frequence du
goitre parmi les populations consommant la meme quantite d'iode peuvent etre dues A
d'autres influences, en particulier la presence de facteurs goitrigenes. L'iode qui fait
d6faut dans l'eau peut etre apporte par des aliments, et le regime alimentaire tres different
suivant les regions peut etre un element de variation.

La pollution de l'eau par des matieres organiques d'origine fecale - susceptibles de
contenir des facteurs goitrigenes - n'a pu etre mise en evidence de fa$on nette.
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