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Endemic Goitre in Basutoland
Report on a Survey

J. A. MUNIOZ, M.D., M.P.H.1 & M. M. ANDERSON, B.Sc., B.Ed.2

Although it has long been known that endemic goitre exists in Basutoland, there was
no clear information on its prevalence until a survey, reported on here, was conducted in
1957-58 by a nutrition survey team sent by the World Health Organization at the request
of the Basutoland Government. Seven of the nine districts were covered by this survey,
which revealed an average prevalence of endemic goitre (mainly diffuse) of 41 %, with a
range offrom 30% to 50% according to the district. The problem is thus clearly a serious
one, and the authors recommend the use of salt iodized at a level of 1 part ofpotassium
iodate in 10 000-20 000 parts of salt.

That endemic goitre exists in Basutoland has been
known for many years. Thyroidectomies for large
endemic goitre have been performed in some of the
hospitals, and in 1955 Dr F. G. Bennet reported to
the Medical Department of Basutoland that the
disease existed among schoolchildren in Maseru
(the capital of the territory). To gain further
information a nutrition survey team composed of the
present authors, was sent by the World Health Organ-
ization at the request of the Basutoland Government
to conduct a pilot survey on endemic goitre. The
incidence was found to be high, and the survey was
consequently extended in 1958 to cover the whole
territory. The results are reported in this paper.

Basutoland is a British Protectorate, some 11 700
square miles or about 30 000 km2 in area, enclaved
within the Union of South Africa. Two-thirds of the
country is mountainous with peaks up to 11 000
feet (3350 m) and the remaining third is lowlands
of approximately 6000 feet (1800 m) above sea
level; there are heavy snow-falls in winter. The total
African population according to the 1956 census is
793 639, of whom 154 782 are absentees from the
territory, working in the Union of South Africa but
expecting to return at some time. There are 1926
Europeans, 247 Asians and 644 persons of mixed
races, totalling 641 674 present in the territory.
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MATERIAL AND METHODS

The sample studied included 13 284 individuals
of both sexes, of all ages and from lowlands, foot-
hills and mountains of seven of the nine districts
of Basutoland. The two districts not included are
mountainous, not easily accessible and the least
densely populated. In each district studied, the
camp (Administrative Headquarters and European
Reserve) and the rural area were surveyed. The
sample represented more than 2% of the total
population present in the territory. Of the number
examined 46.6% were 1-12 years old, 46.4% were
13-18 years old, and 7.9% were 19 years old or more.
The pupils from 43 schools in the territory were
examined.
The technique used for examination for endemic

goitre in this survey is that which was recommended
by the Third Conference on Nutrition Problems in
Latin America (Food and Agriculture Organization,
1954) and more recently by Perez, Scrimshaw &
Munoz (1958). The criteria established are that the
thyroid gland is considered " normal" when it
presents a smooth surface, has a firm consistency and
is slightly compressible. The isthmus, if palpable
at all, is a narrow transverse layer and each of the
lobes is the size of a lima bean or of the thumb nail
of the person being examined (Mufnoz, Perez &
Scrimshaw, 1955). When the thyroid gland is more
than four or five times the normal size, but is not
visible with the head in normal position, it is classi-
fied as goitre of group 1. When the gland is visible
with the head in normal position and is larger than
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group 1 it is classified as group 2, and if it is so
large that it can be seen from a distance and easily
recognized, even by the layman, it is classified as
group 3. Goitre of all groups may be either nodular
(also called adenomatous) or diffuse, depending on
the presence or absence of nodules, but the group
of nodular goitre is determined by the size and not
by the number of nodules present (Muinoz, 1951;
Perez, 1951; Cabezas, Pineda & Scrimshaw, 1953;
Borjas & Scrimshaw, 1954).

Thyroid glands ranging in size from normal to
group 1 were described as borderline, and for sta-
tistical purposes were included in the normal group.
Examinations included inspection of the thyroid area
with the head in normal position and thrown back
followed by palpation of the thyroid, the examiner
using his thumbs if standing in front of the person
being examined or the index and middle finger if
standing behind. In both cases the head should be
flexed and the neck muscles relaxed.

It was found that for the survey in Basutoland it
was difficult and time-consuming to organize the
survey in the manner recommended by Perez, Scrim-
shaw & Mufioz (1958), as teachers and pupils were
unable to fill in the individual blank forms suggested
by those authors.

Modifications had therefore to be made and the
following method was adopted:
On the team's arrival at the school, the purpose

of the survey was briefly explained to the principal
and staff; the pupils were then assembled, the boys
in one line and the girls in another. In each line,
those up to 12 years old were put first, followed by
the 13-18-year age-group and then the group 19
years old and over. To avoid overlapping a space
was left between each age-group.
The examination was begun with the youngest

age-group, those with normal thyroid being put
into one line, those with diffuse group 1 goitre into
another, and so forth until all those within the age-
group had been examined. The teachers were
requested to record the names and ages of those who
fell into each of the various sub-groups. This was
done while the examination was being conducted,
and the lists were kept for future reference if ne-
cessary. After all of one age-group were examined
those in each sub-group were counted and the
number entered on the recording form. The same
procedure was adopted for each age-group until
all had been examined. The advantages of these
modifications are: (a) the survey is considerably
hastened; (b) the training of the local personnel is

simplified as the difference in size of thyro.ds of the
various groups can be clearly demonstrated; (c) at
the end of the examination the results are already
tabulated on the recording form and the time which
would have been necessary for tabulating all the
details on the numerous individual forms is saved;
(d) fewer errors are likely to be made in the tabula-
tion of data; (e) a few duplicated recording forms
(one for each institution) are sufficient for the survey
of the whole country; thousands of individual
forms are unnecessary.

RESULTS

The geographical distribution of endemic goitre
in Basutoland is shown in Table 1 and the accom-
panying figure. It can be seen that endemic goitre
is found throughout the territory with quite a wide
variation in the percentage positive but that every-
where the figures were at least three times higher

PREVALENCE OF ENDEMIC GOITRE IN BASUTOLAND

STATA N

CAPE PROVINCE

Districts 5. Maseru

1. Butha-Buth. 6. Mofateng
2. Leribe 7. Qacha's Nek
3. Mokhotlong 8. Mohale's Hook
4. Berea 9. Quthing

Goitre prevalence:

] 30% or less

31% - 40%
41% and over

W not surveyed

WHo 9t06

716



717ENDEMIC GOITRE IN BASUTOLAND

TABLE 1
GEOGRAPHICAL DISTRIBUTION OF ENDEMIC GOITRE IN BASUTOLAND

Number of examina- Number of I Pretg
District Population tions required for person Percentage

present representative persoinsd pstv

sampleexmnd pstv

Butha-Buthe 38 520 770 1 524 32.3
Leribe 99173 1 983 2 365 33.3
Berea 73 030 1 460 1 714 30.0
Maseru 125 559 2 511 3 637 47.4
Mafeteng 77 799 1 555 1 809 48.7
Mohale's Nek 76 514 1 530 1 157 43.9
Quthing 52 108 1 042 1 078 50.7

As explained in the text the districts of Mokhotlong (population 44285) and Qacha's Nek
(population 44408) were not surveyed.

TABLE 2
AGE AND SEX DISTRIBUTION OF ENDEMIC GOITRE IN BASUTOLAND

TABLE 3
TYPE AND GROUP OF ENDEMIC GOITRE IN BASUTOLAND

Percentage of goitre

Age-group Number Difluse Nodular
(years) examinedDi

Group 1 Group 2| Group 3 Group 1 IGroup 2 Group 3

0-12 6 072 23.8 7.3 0.7 0.2
13-18 6 159 28.7 16.4 2.3 0.06 0.06 0.01
19 and over 1 053 30.7 20.7 2.4 0.2 0.10

TABLE 4
DAILY PER CAPUT CONSUMPTION OF " GOITROGENIC " FOODS AND VITAMIN A

IN BASUTOLAND

Cabbage Uncultivated Peache oa Vitamin A
Month { (ounces) edeible plants s(once) (ounces) itake

(ounces) (g

January 0.0 1.0 0.31 1.31 1.80
February 1.0 1.7 14.5 17.2 3.4
March 2.3 0.9 0.08 3.28 5.40
April 2.0 1.0 0.0 3.0 4.3
May 4.0 0.1 0.0 4.1 1.4
June 1.1 0.0 0.0 1.1 0.93
July 2.6 1.5 0.0 4.1 1.1
August 1.1 1.7 0.0 2.8 1.2
September 0.03 1.4 0.0 1.43 1.10
October 0.0 1.5 0.0 1.5 2.1
November 0.0 1.0 0.0 1.0 3.7
December 0.0 3.5 0.0 3.5 4.0

1 ounce = 28 g

Males Females Total
Age-group
(years) No. % No. % No. %

examined positive examined positive examined positive

0-12 2137 31.1 3 935 32.7 6 072 32.1
13-18 2 419 43.8 3 740 50.2 6 159 47.7
19 and over 737 53.4 316 54.7 1 053 53.8



718 J. A. MUNOZ & M. M. ANDERSON

than the 10% at which endemic goitre is generally
accepted as constituting a public health problem.
Of the 43 schools examined, the Maseru European

School had the lowest prevalence (0) and the
Emmaus School in Mafeteng District the highest
(72.7 %). The age and sex distribution is given
in Table 2.

It is important to note that there is no appreciable
difference between the percentages of males and
females positive in each age-group, and that the
percentage positive increases with age regardless of
sex. Table 3 shows the type and group of endemic
goitre encountered.

It is interesting to note that diffuse goitre is more
prevalent than nodular and that in each type the
percentage affected increases with age and decreases
with size.
Table 4 shows, in ounces, the daily per caput

consumption of so-called goitrogenic foods for five
rural families throughout the year 1956.

It can be seen that these foods are consumed
throughout the year and that at certain periods the
amounts eaten are very high. A dietary survey
showed that the salt consumption is low, seldom
reaching more than 5 g of coarse salt per caput per
day. It was found that the diet consisted largely of
maize, sorghum and wheat, vegetables as shown in
Table 4, occasionally dried beans and seldom meat,
milk or eggs.

DISCUSSION

This survey has brought to light a number of
interesting facts. First, it is clear that endemic
goitre is a severe public health problem in Basuto-
land, as all districts examined showed a prevalence
of at least 30%, with an average of 41.0% for the
territory.

It is also noteworti y that no goitre was found in
children at the Maseru European School although
some of them were born and had lived all their lives
in Basutoland. Similar findings have been reported
in other parts of the world (Mufioz, 1951; Perez,
1951; Mufioz, Perez & Scrimshaw, 1955), where
children of well-to-do families receiving good diets
were found to be without goitre although it was
prevalent among the poor people of the area. It is
possible that the same factor of good diet is respons-
ible for the absence of the disease among European
children in Basutoland.
The high prevalence found in the 0-12-year age-

group (32.7 %) indicates clearly that the goitre found
in Basutoland cannot be classified as the so-called

" physiological " or " juvenile " goitre (Clements,
1958).
The survey showed that both sexes are equally

affected by the deficiency. The same fact has been
reported by Clements in New Zealand, Munioz
in Guatemala and others elsewhere. Increasing
age, however, is accompanied by an increase in
prevalence. It is difficult to explain whether this is
due to accentuation of iodine deficiency with
increase in age, the accumulation of affected cases
in the older age-groups, or both.
As to the type of goitre, diffuse goitre was found

to be more prevalent than nodular, with the majority
of cases in group 1.
The dietary studies conducted in the survey

showed that the daily per caput consumption of
salt (coarse) is low, seldom reaching 5 g. Salt is
never added when preparing the staple maize-meal
porridge. When spinach or wild spinach,1 beans or
meat are available a little salt is added in the pre-
paration, but when porridge is eaten alone salt is
added to the cooked porridge while eating. It
appears that the Basuto prefer this food with less salt
than is commonly added in the Western way of
cooking (National Research Council, 1958).
The intake of cabbage or uncultivated edible plants

(wild spinach) per caput per day averages 2 ounces
(56 g). When peaches are in season (February) large
quantities are consumed. It would be interesting
to know to what extent these foods interfere with
the trapping of iodine and thus act as goitrogenic
substances (Greer, 1957; Scrimshaw, 1957; Moudgal
et al., 1957) and contribute to the high prevalence
of endemic goitre. Greer (1957) reports that cooking
destroys the glycosides progoitrin and goitrin in
rutabaga and the question arises whether the same
thing happens in the goitrogenic foods consumed in
Basutoland in the cooked form. Peaches are always
eaten raw, and Greer has reported that peaches,
pears, strawberries, carrots and cultivated spinach
are goitrogenic.

It has also been reported that a low vitamin A
intake is often associated with high incidence of
endemic goitre (Greer, 1950; Cama, 1957; Morris
et al., 1957). The vitamin A in the diet of the
Basuto occurs mainly in the form of carotene, the
amount of which varies considerably during the year.
The conversion rate of carotene to vitamin A is

1 About twenty varieties of edible wild spinach or similar
uncultivated edible plants grow in Basutoland. They play
an important part in the Basuto diet, especially in winter when
cultivated vegetables are scarce. It is not known whether they
possess goitrogenic properties or not.
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not well known, and it is possible that the daily
intake is at times low.

All the salt consumed in Basutoland is imported
from the Union of South Africa. It is used in the
coarse form, and we are informed by the Depart-
ment of Health of the Union of South Africa that
the iodine content is low. Of 91 samples examined by
the National Chemical Research Laboratory of
the Union of South Africa, only six were found to
have more than one part of iodine per 100 000 parts
of salt, the highest being 1.39; in five samples the
content was nil.
The high incidence of endemic goitre in Basuto-

land even among the age-group 0-12 years, the
possible goitrogenic effect of foods consumed, the
irregular intake of vitamin A, the possible high
content of calcium in the water and the low con-
sumption of salt (with low iodine content) are
factors which show clearly that the level of iodiza-
tion should be raised.
The 150 ,ug recommended as a daily dietary

allowance (Chilean Iodine Educational Bureau,

1946; National Research Council, 1958) is probably
inadequate for Basutoland in view of the low
dietary standards and the other factors mentioned
above. Holman (1958) suggests that in such circum-
stances 300-400 jtg of iodine should be available in
the estimated daily individual intake of iodized
salt. Long practical and clinical experience in the
USA, Canada and Latin America has proved that
with 500 ,ug of iodine (equivalent to 650 ,ug of
potassium iodate) per head per day endemic goitre
has been prevented (Arroyave, Pineda & Scrimshaw,
1956), and no cases of iodine intoxication or cancer
of the thyroid have been reported at this intake level.
These estimates are based on a salt consumption
of 6.5 g per caput per day. It appears likely therefore
that in Basutoland, with an average consumption
of 5 g of coarse salt per caput per day, the level of
iodization should be not more than one part of
potassium iodate per 10 000 parts of salt and not
less than one part of potassium iodate per 20 000
parts of coarse salt if this serious public health
problem is to be overcome.
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RItSUMIt

Une enquete sur la fr6quence du goitre endemique a e
effectuee au Basoutoland, avec l'aide de l'OMS. Quelque
13 000 personnes des deux sexes, de tous ages, provenant
de regions de plaine, de collines ou de montagnes, repre-
sentant environ 2% de la population ont et6 examin&es, et
le developpement du goitre evalue d'apres les criteres
etablis en 1954 par la troisieme conference de la FAO sur
les problemes nutritionnels de l'Amerique centrale.
46,6% des sujets soumis a l'examen appartenaient au
groupe d'age de 1-12 ans, 46,4 % au groupe de 13-18 ans,
et 7,9% avaient 19 ans et plus.

L'enquete a montre que le goitre est repandu dans le
pays entier, avec des frequences variables, mais toutes
largement superieures a celle (10%) au-dessus de laquelle
le goitre est considere comme constituant un probleme
de sante publique. La moyenne de la frequence etait 41 %.

La proportion augmente avec l'age, mais parait indepen-
dante du sexe. Le goitre diffus est plus frequent que le
goitre nodulaire. La population consomme regulierement
et parfois en grande quantite, des aliments que l'on
suspecte d'etre goitrigenes, et en revanche fort peu de sel
(au maximum 5 g par jour). L'incidence elevee du goitre
dans le groupe d'age de 0-12 ans, l'emploi courant d'ali-
ments supposes goitrigenes, l'ingestion rare et irreguliere
de vitamine A, la teneur elevee de l'eau en calcium, la
faible consommation de sel, pauvre en iode, sont autant
d'indications en faveur d'un apport d'iode superieur aux
150ug recommandes en general comme quantite de base.
I1 semble que 300-400 tLg au moins devraient etre incor-
pores a la dose individuelle. L'experience a montre au
Canada, aux Etats-Unis, et en Amerique latine que
650 ug d'iodate de potassium incorpores a la ration
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quotidienne individuelle de 6,5 g de sel previennent le
goitre end6mique, et qu'aucune intoxication ni cancer de
la thyrolde n'a e-t - ob:erv6 en relation avec cette posologie.
En consequence, il serait 'a conseiller, au Basoutoland,

d'iodiser le sel a raison de 1 partie d'iodate de potassium
pour 20 000 parties de sel, au minimum, et pour 10 000
parties au maximum.
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